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Scientific Session Awards 
 
Abstracts presented at the Society’s annual meeting will be considered for the following 
awards: 
 
• The George Peters Award recognizes the best presentation by a breast fellow.  

In addition to a plaque, the winner receives $1,000. The winner is selected by 
the  
Society’s Publications Committee. 

 
The award was established in 2004 by the Society to honor Dr. George N. 
Peters, who was instrumental in bringing together the Susan G. Komen Breast 
Cancer Foundation, The American Society of Breast Surgeons, the American 
Society of Breast Disease, and the Society of Surgical Oncology to develop 
educational objectives for breast fellowships. The educational objectives were 
first used to award Komen Interdisciplinary Breast Fellowships. Subsequently 
the curriculum was used for the breast fellowship credentialing process that has 
led to the development of a nationwide matching program for breast fellowships. 

 
• The Scientific Presentation Award recognizes an outstanding presentation by 

a resident, fellow, or trainee. The winner of this award is also determined by the 
Publications Committee. In addition to a plaque, the winner receives $500.  

 
• All presenters are eligible for the Scientific Impact Award. The recipient of the 

award, selected by audience vote, is honored with a plaque. 
 
All awards are supported by The American Society of Breast Surgeons Foundation. 
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257342 - The influence of breast density on preoperative MRI findings and outcome in patients with a 
known diagnosis of breast cancer 
 
E. Alexa Elder, Alyssa Ferlin, Laura Vallow, Zhuo Li, Tammeza Gibson, Sarah McLaughlin 
Mayo Clinic, Jacksonville, FL 
 
Background/Objective: Many cite breast density as an indication for preoperative breast MRI for 
surgical planning in patients with a known diagnosis of breast cancer. However, the utility and value of 
MRI in this setting is unknown. We sought to analyze MRI outcomes including differences in 
preoperative biopsy rates, new lesion identification, and recurrence in breast cancer patients according 
to breast density.  
 
Methods: We performed a retrospective review of newly diagnosed breast cancer patients at our 
institution from 2007-2011 who underwent preoperative MRI screening. We obtained clinical and 
pathological data and grouped patients by breast density based on mammographic determination with 
BIRADS density 1 and 2 considered low density (LD) and 3 and 4 as high density (HD). Continuous 
variables were compared between density groups with Wilcoxon rank sum test, and categorical were 
compared using Chi-squared test or Fisher’s exact test. Kaplan-Meier method was use to estimate 
freedom from recurrence at 8 years, and log-rank test was used to compare freedom from recurrence 
between density groups. All statistical tests were two-sided with alpha level set at 0.05 for statistical 
significance.  
 
Results: Overall, 682 women with breast cancer underwent preoperative MRI of which 454/682 (67%) 
had dense breasts (HD) and 228/682 (33%) had BIRADS density 1 or 2 (LD) breasts. Patients with dense 
breasts were younger (59 years old vs 67 years old, p < 0.0001), had larger tumors (1.7 vs 1.5cm, 
p=0.02), lower BMI (25 vs 29, p < 0.0001), and were more likely to pursue mastectomy (47% vs 31%, 
p=0.0001) or bilateral mastectomy (17% vs 10%, p=0.02). More HD patients had additional ipsilateral 
MRI findings than did LD patients [193/454 (43%) vs 72/228 (32%), p=0.005]; however, the rate at which 
second site biopsy was recommended when an additional abnormality was identified was similar [HD: 
123/193 (63%) vs LD: 47/72 (62%), p=0.85]. Among those having second site biopsy, the likelihood of 
finding an additional foci of cancer was also similar with 48/98 (49%) HD patients and 14/40 (35%) LD 
patients (p=0.19) having a positive biopsy. Interestingly, 52/62 (84%) additional cancers occurred in 
patients with BIRADS density 2 or 3 MMGs, while 9 occurred in extremely dense (BIRADS 4 density) 
breasts, and only one in BIRADS 1 density breasts. Second cancers in LD patients were more likely to be 
IDC (78%), while in HD, they were equally split between DCIS (43%) and IDC (43%). In the contralateral 
breast, the same trends existed with more HD patients having MRI abnormalities (25% vs 14%, 
p=0.0009), but with similar rates of recommended second site biopsy (p=0.98) and incidence of 
contralateral cancer found (HD: 5% LD: 0%, p=0.57). After MRI workup, 157/183 (86%) LD patients 
eligible for breast-conserving surgery (BCS) chose BCS while 242/307 (79%) HD patients chose BCS. With 
a median follow up of 84 months and similar rates of adjuvant chemo/endocrine and radiation therapy, 
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no difference in local recurrence rates existed when stratified according to density subtype (HD:6.8% vs 
LD:8.1%, p=0.40). 
 
Conclusions: Patients with dense breasts are more likely to have additional areas of MRI abnormality in 
either breast, but this does not translate into finding more second-site cancers. However, breast density 
may influence patient’s surgical decision-making. Local recurrence occurred equally in those with HD 
and LD breasts. These data suggest preoperative MRI is not more valuable in patients with dense 
breasts, and outcomes are similar regardless of density.  
 
 
254421 - Contralateral breast cancer (CBC) risk in women with ductal carcinoma in situ (DCIS): Is it 
high enough to justify bilateral mastectomy? 
 
Megan Miller, Shirin Muhsen, Cristina Olcese, Sujata Patil, Monica Morrow, Kimberly Van Zee 
Memorial Sloan Kettering Cancer Center, New York, NY 
 
Background/Objective: Women with ductal carcinoma in situ (DCIS) are increasingly choosing bilateral 
mastectomy. Our goal was to quantify the contralateral breast cancer (CBC) rate in women with DCIS 
treated with breast-conserving surgery (BCS), to compare CBC with ipsilateral breast tumor recurrence 
(IBTR) risk, to identify factors associated with the risk of CBC, and to determine if risk factors for IBTR 
were the same as those for CBC. 
 
Methods: A prospectively maintained database of DCIS patients undergoing BCS from 1978-2011 was 
used to identify all women with a contralateral breast at risk. Patients who had CBC prior to or 
synchronous with the index DCIS diagnosis and those who had synchronous CBC and IBTR were 
excluded. The outcome of interest was the first breast event, either CBC or IBTR, defined as diagnosis of 
either DCIS or invasive cancer. Associations of patient, tumor, and treatment factors with CBC and IBTR 
were evaluated using cumulative incidence curves and competing risk regression (CRR). 
 
Results: 2759 patients were identified. Median follow-up was 6.8 years (range 0-30 years); 645 were 
followed for ≥10 years. Of these patients, 328 (11.9%) had IBTR and 127 (4.6%) had CBC as their first 
breast event. Cumulative incidence of IBTR at 5 and 10 years was 7.8% and 14.3%, compared to 2.8% 
and 5.6% for CBC, respectively. Univariately, premenopausal women had higher overall IBTR rates than 
postmenopausal women (p=0.001, 10-yr rate 17.4% vs 12.7%), but there was no difference in overall 
CBC rates (p=0.4, 10-year rate 5.5% vs 5.7%). Similarly, while the IBTR cumulative incidence was greater 
in patients <40 years old compared to those aged 40-79 years and ≥80 years (p=0.0008, 10-year rate 
26.3% vs 13.9% vs 6.7%), CBC rates were similar across age groups (p=0.5, 10-year rate 1.4% vs 5.9% vs 
2.3%). Women presenting with clinical findings (palpable mass, nipple discharge, Paget’s disease) had a 
higher IBTR cumulative incidence than screen-detected (p=0.001, 10-year rate 20.1% vs 13.5%). In 
contrast, they had a lower CBC cumulative incidence (p=0.01, 10-year rate 2.3% vs 6.1%). Interestingly, 
neither family history of breast cancer nor nuclear grade was significantly associated with IBTR or CBC. 
Women treated in more recent years had a lower cumulative incidence of IBTR (p < 0.0001, 10-year rate 
12.9% for ≥1999 vs 19.3% for ≤1998) but no lower risk of CBC (p=0.08, 10-year rate 6.4% vs 4.0%). 
Among those treated with endocrine therapy, the cumulative incidence of both IBTR and CBC was about 
half of that seen in those without (p < 0.0001 for IBTR, 10-year rate 7.8% vs 16.3%; p=0.2 for CBC, 10-
year rate 3.2% vs 6.4%). Women receiving radiation (RT) had lower IBTR rates (p < 0.0001, 10-year rate 
10.3% RT vs 19.3% no RT); CBC rates were not significantly different (p=0.1, 10-year rate 6.3% RT vs 4.9% 
no RT). In multivariable CRR, women who were postmenopausal, diagnosed radiographically or ≥1999, 
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had low nuclear grade, or received endocrine therapy or RT had a lower risk of IBTR (Table 1). However, 
no factors were significantly associated with risk of CBC. 
 
Conclusions: Rates of CBC were low across all patient groups, irrespective of age, family history, and 
characteristics of initial DCIS, and were not associated with factors that increase IBTR risk. For a woman 
undergoing BCS for DCIS, the 10-year IBTR rate is 2.5-fold higher than the CBC rate, and for a woman not 
receiving RT, the IBTR rate is 4-fold higher than CBC rate. Identification of factors associated with higher 
IBTR risk may be important in decision-making between BCS and unilateral mastectomy, but should not 
prompt contralateral prophylactic mastectomy for DCIS.  
 

 
10-year cumulative incidence rates and competing risk regression hazard ratios by patient characteristic for contralateral breast 
cancer (CBC) vs ipsilateral breast tumor recurrence (IBTR) 
 
 
254910 - A validated nomogram to predict upstaging of ductal carcinoma in situ to invasive disease  
 
Brittany Murphy1, Alexandra Gonzalez Juarrero1, Amy Conners1, Tara Henrichsen1, Santo Maimone, IV2, 
Michael Keeney1, Beiyun Chen1, Tashinga Musonza1, William Harmsen1, Amy Degnim1, Judy Boughey1, 
Tina Hieken1, Elizabeth Habermann3, Harsh Shah1, Sarah McLaughlin2, Barbara Pockaj4, James Jakub1 
1Mayo Clinic, Rochester, MN, 2Mayo Clinic, Jacksonville, FL, 3Mayo Clinic, Center for the Science of Health 
Care Delivery, Rochester, MN, 4

 

Mayo Clinic Arizona Department of Surgery and Division of Surgical 
Oncology, Phoenix, AZ 

Background/Objective: Approximately 20% of patients with a core needle biopsy (CNB) diagnosis of 
ductal carcinoma in situ (DCIS) may be upstaged to invasive disease. Patients with invasive disease are 
recommended to undergo axillary nodal staging, most often requiring a second operation. We 
developed and validated a nomogram to preoperatively predict percent risk for upstaging to invasive 
cancer. 
 
Methods: With IRB approval, we reviewed 827 patients with pure DCIS on CNB who underwent 834 
operations at one institution between 1/2004-10/2014. We evaluated method of detection of DCIS and 
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tumor characteristics on CNB and used a multivariable model to create a nomogram to predict the risk 
of upstage from DCIS to invasive cancer. This nomogram was validated with an external dataset of 466 
patients with DCIS on CNB between 11/1998-9/2016 from 2 other large academic sites. An area under 
the ROC (AUC) curve was constructed to evaluate nomogram discrimination. 
 
Results: The rate of upstaging to invasive disease was 118/834 (14%). On multivariable analysis, grade 
on CNB, mass lesion on imaging, multifocal/centric disease, and linear dimension were associated with 
upstage to invasive disease, c-statistic 0.71 (95% CI 0.66-0.77). For every 1-cm increase in largest linear 
dimension on preoperative imaging, the rate of pathologic upstage increased by 20% (p=0.0001). A 
nomogram was constructed to calculate the preoperative predicted probability of upstaging (Figure). In 
the external validation dataset, 46/466 (9.9%) patients were upstaged to invasive disease. Application of 
our nomogram in this dataset had nearly identical discrimination with a c-statistic of 0.71 (95% CI 0.63-
0.79, Figure). When estimates from the development model were applied to the validation dataset, 56 
upstages were predicted, and 46 were observed.  
 
Conclusions: For patients with a CNB diagnosis of DCIS, a high-grade lesion on biopsy, mass lesion on 
imaging, multifocal/centric disease, and large linear dimension were risk factors for upstage to invasive 
disease. This validated nomogram may be used for preoperative assessment of risk of upstage to 
invasive disease and counseling patients regarding axillary staging at the time of definitive surgery.  

 
Performance of a validated nomogram to predict the probability of upstage to invasive disease for patients with dcis on core 
needle biopsy 
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253118 - Cost and complication burden of oncoplastic breast conservation compared to other 
treatment options in women with breast cancer  
 
Rosa Hwang1, Jing Jiang2, Stacey Carter3, Tina Shih2, Scott Oates2, Charles Butler2, Henry Kuerer4, Gildy 
Babiera5, Elizabeth Mittendorf6, Anthony Lucci7, Abigail Caudle8, Isabelle Bedrosian8, Alistair Thompson2, 
Sarah DeSnyder8, Donald Baumann2, Mark Clemens9, Patrick Garvey9, Mark Schaverien2, Thomas 
Buchholz2, Sharon Giordano10, Kelly Hunt4, Benjamin Smith2 
1University of Texas MD Anderson Cancer Center, Houston, TX, 2University of Texas MD Anderson Cancer 
Center, Houston, TX, 3Baylor University, Houston, TX, 4University of Texas MD Anderson Cancer Center 
Department of Breast Surgical Oncology, Houston, TX, 5University of Texas MD Anderson Cancer Center 
Morgan Welch Inflammatory Breast Cancer Research Program and Clinic, Houston, TX, 6University of 
Texas MD Anderson Cancer Center and Morgan Welch Inflammatory Breast Cancer Research Program 
and Clinic, Houston, TX, 7Department of Breast Surgical Oncology, University of Texas MD Anderson 
Cancer Center and Morgan Welch Inflammatory Breast Cancer Research Program and Clinic, Houston, 
TX, 8University of Texas MD Anderson Cancer Center, Houston, TX, 9Plastic Surgery, The University of 
Texas MD Anderson Cancer Center, Houston, TX, 10

 

University of Texas MD Anderson Cancer Center, 
Houston, TX 

Background/Objective: Lumpectomy with oncoplastic reconstruction followed by whole breast 
irradiation (Lump+Recon+WBI) is an increasingly popular treatment approach for patients with breast 
cancer. It is as oncologically safe when compared to Lump+WBI without oncoplastic reconstruction or 
mastectomy with or without post-mastectomy breast reconstruction (Mast+Recon, Mast alone). The 
aim of this study was to analyze the costs and complications associated with Lump+Recon+WBI in 
comparison to other surgical options. 
 
Methods: Cases of incident, invasive female breast cancer diagnosed from 2000 to 2011 were identified 
from the MarketScan Commercial Claims and Encounters Database. This data source is a convenience 
sample of health insurance claims amalgamated from private insurers and self-funded companies. 
Patients were included if they were diagnosed in 2000-2011 and treated with Lump+WBI with or 
without oncoplastic surgery, Mast Alone, or Mast+Recon. Patients receiving post-mastectomy radiation 
or neoadjuvant chemotherapy were excluded. Claims determined type of treatment, total cost within 2 
years of diagnosis, and complications within 2 years of diagnosis including wound complication, local 
infection, seroma/hematoma, fat necrosis, breast pain, pneumonitis, rib fracture, and implant removal. 
Modified Poisson regression tested associations of local treatment with complication risk adjusted for 
clinical factors such as age, comorbidity, chemotherapy, and axillary surgery. Adjusted cost was 
calculated using generalized linear regression (log link function, gamma distribution) adjusted for 
relevant baseline covariables.  
 
Results: Of 39,518 patients, treatment was as follows: 40% Lump+WBI (n=15,953), 2% 
Lump+Recon+WBI (n=747), 30% Mast Alone (n=11,432), and 29% Mast+Recon (n=11,386). The 
proportion of patients per year treated with Lump+Recon+WBI was 0% in 2000, surpassed 1% in 2007, 
and rose to 4% in 2011. Risk of any complication was 29% with Lump+WBI (referent), 37% with 
Lump+Recon+WBI (aRR=1.26, 95% CI 1.14-1.39), 25% with Mast Alone (aRR=0.89, 95% CI 0.86-0.93), and 
54% with Mast+Recon (aRR=1.88, 95% CI 1.82-1.93). Total adjusted cost within 2 years of diagnosis was 
$66,217 (95% CI $64,584-$67,850) for Lump+WBI, $69,781 (95% CI 63,977-$75,585) for 
Lump+Recon+WBI, $48,767 (95% CI $47,174-$50,361) for Mast Alone, and $89,187 (95% CI $86,549-
$91,825) for Mast+Recon. The adjusted cost for Lump+Recon+WBI was significantly different compared 
to each of the other 3 local treatment options (p < 0.0001). 
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Conclusions: Oncoplastic lump+WBI confers a toxicity profile and total cost which is much better than 
Mast+Recon and similar to Lump+WBI without oncoplastic surgery. For patients who are marginal 
candidates for Lump+WBI due to large anticipated post-operative tissue defect, incorporation of 
oncoplastic surgery with lumpectomy may offer a better value than Mast+Recon.  

 
Adjusted costs for local therapy options 
  
 
257382 - Oncogenic microRNA expression in earlier-stage breast cancer may confer survival advantage 
 
Sara Kim1, Tsutomu Kawaguchi1, Li Yan2, Jessica Young1, Kazuaki Takabe1 
1Roswell Park Cancer Institute, Buffalo, NY, 2

 

Department of Biostatistics and Bioinformatics, Roswell Park 
Cancer Institute, Buffalo, NY 

Background/Objective: MicroRNAs (miRNAs) have been identified to play a critical role in 
carcinogenesis and progression of breast cancer (BrCa). Some miRNAs, such as miR21 and miR155 have 
been reported to have oncogenic properties promoting cell growth, proliferation and invasion; whereas 
miR-205 has been found to have both oncogenic and tumor suppressive roles. Although the clinical 
relevance of MiR-744 is unknown, it has been reported to promote cell proliferation in vitro. We 
hypothesized that overexpression of oncogenic miRNAs would be associated with a worse survival based 
on their known functions.  
 
Methods: All data was obtained from The Cancer Genome Atlas (TCGA). Expression of 4 miRNAs: miR-
21, miR-155, miR-205, and miR-744 were retrieved from the GDC data portal for analyses. After miRNA-
specific thresholds were derived from the data and used to group the patients into either a high-
expression or low-expression group, survival data was calculated using the Cox proportional hazard 
model. Further sub-analyses separating the patients based on receptor status and presence of 
metastases were also compared using the same method. 
 
Results: Among the 1097 breast cancer samples logged in TCGA, 1053 samples were found to contain 
both clinical data and microRNA-seq datasets on the miRNAs of interest. Surprisingly, high expression 
levels of miR-21 and miR-155, the 2 miRNAs that are well known as “oncogenic” miRNAs demonstrated 
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significantly better prognoses (p=0.038 and 0.049, respectively). This association was significant in ER-
negative and Stage 1 cancer patients for both miRNAs. High expression of miR-205, the miRNA that is 
reported to have both oncogenic and suppressive roles in breast cancer, demonstrated significantly 
better prognosis (p=0.034), which was significant in ER/PR-positive and lymph node-negative patients. 
MiR-744, which has been reported to be oncogenic in vitro only, was associated with a significantly 
better prognosis when highly expressed (p=0.013), which was significant in ER/PR-positive, HER2-
negative and lymph node negative patients.  
 
Conclusions: By utilizing a big dataset (TCGA) with sufficient statistical power, we found that high 
expression of miR-21, miR-155, and miR-744 in the breast tumor samples were all significantly 
associated with better overall survival. We were able to clarify that miR-205 has a positive impact on 
survival in ER/PR-negative patients, despite reports of their oncogenic functions. We conclude that is 
necessary to further evaluate the roles of these miRNAs and how their expression affects survival in 
breast cancer patients.  
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Scientific Oral Presentations II 
Saturday, April 29, 2016  2:15 pm–3:15 pm 

Moderators: Judy Boughey, MD; E. Shelley Hwang, MD 
 
 
257057 - Factors influencing management and outcome in patients with occult breast cancer with 
axillary lymph node involvement: Analysis of the National Cancer Database 
 
Lindsay Hessler1, Jason Molitoris1, Emily Bellavance2, Elizabeth Nichols2, Paula Rosenblatt2, Katherine 
Tkaczuk2, Steven Feigenberg2, Soren Bentzen2, Susan Kesmodel2 
1University of Maryland Medical Center, Baltimore, MD, 2

 

University of Maryland School of Medicine, 
Baltimore, MD 

Background/Objective: Occult breast cancer (BC) is a rare presentation that accounts for 0.1% of all BC 
cases. While small series have demonstrated similar outcomes between mastectomy and breast 
conservation + radiation therapy (RT), the optimal management has not been defined. In this study, we 
examine factors associated with treatment type and outcome in patients with occult BC. 
 
Methods: Female patients with cT0N1/2M0 BC were selected from the National Cancer Database (2004-
2013). Patients were categorized into 4 treatment groups: MAST = Mastectomy + Axillary lymph node 
dissection (ALND) +/- RT; RTG = No breast surgery + RT + ALND; ALND = No breast surgery + No RT + 
ALND; OBS = No breast surgery + No RT + No ALND. ALND was defined as regional LN surgery with 
removal of ≥ 4 nodes. Patients who received neoadjuvant therapy were included. Chi square analysis 
and logistic regression multivariable analysis (MVA) were used to compare treatment groups and 
identify independent factors associated with management with MAST rather than RTG. Cox regression 
MVA was used to identify independent factors associated with overall survival (OS). Kaplan-Meier 
analysis was used to examine the impact of treatment on OS. 
 
Results: Of 2.03 million BC cases, 1853 females (0.09 %) with cT0N1/2M0 disease were identified and 
1278 patients were managed with one of 4 strategies: MAST = 597, RTG = 343, ALND = 107, OBS = 231. 
Patients treated with MAST and RTG were similar in cN and pN stage, race, income, insurance, estrogen 
receptor status, comorbidities, and year of diagnosis. Patients were more likely to be treated with RTG if 
at an academic center (47.2% vs. 31.8%, P < 0.001) and living in an urban area (38.8% vs. 29.8%, 
P=0.041) and more likely to have MAST than RTG if younger than age 40 (80.0% vs. 20.0%, P=0.013). On 
MVA, the only factor associated with treatment type was care at an academic center, with a higher 
likelihood of RTG (odds ratio 1.93, 95% confidence interval [CI] 1.43-2.59, P < 0.001). Multivariable 
survival analysis showed that RTG was independently associated with OS (hazard ratio [HR] 0.51, 95% CI 
33-0.79, P=0.003), as were fewer comorbidities, use of chemotherapy, number of positive nodes, and 
number of nodes examined. Univariate survival analysis demonstrated that patients treated with RTG 
had a significant OS improvement compared to patients treated with MAST (Fig 1; HR 0.47, 95% CI 0.30-
0.72, P=0.001). The 5- and 10-year estimates of OS after RTG were 90.8% +/- 2.9% and 84.8% +/- 3.6% 
and after MAST 80.0% +/- 2.1% and 69.8% +/- 3.8%, respectively. 
 
Conclusions: Patients with occult BC were more likely to be treated with RTG if at an academic center. 
Patients treated with RTG had a significantly better OS than those treated with MAST even after 
adjusting for other covariates. This analysis supports the use of RTG as a treatment approach for 
patients with occult BC. 
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Kaplan-Meier survival analysis RTG vs. MAST 
  
 
257239 - The use of sentinel lymph node dissection after neoadjuvant chemotherapy in clinically 
node-positive patients: Practice patterns of members of the American Society of Breast Surgeons 
 
Abigail Caudle1, Isabelle Bedrosian1, Denai Milton1, Sarah DeSnyder1, Henry Kuerer2, Kelly Hunt2, 
Elizabeth Mittendorf3 
1University of Texas MD Anderson Cancer Center, Houston, TX, 2University of Texas MD Anderson Cancer 
Center Department of Breast Surgical Oncology, Houston, TX, 3

 

UT MD Anderson Cancer Center and 
Morgan Welch Inflammatory Breast Cancer Research Program and Clinic, Houston, TX 

Background/Objective: Recent trials have reported on the accuracy of sentinel lymph node dissection 
(SLND) for staging the axilla in clinically node-positive patients who receive neoadjuvant chemotherapy 
(NAC). This survey was designed to assess dissemination and uptake of these trial findings in surgical 
practice. Secondary goals were to: 1) evaluate patient characteristics surgeons use in determining 
candidacy for SLND, and 2) identify technical factors considered important for accuracy.  
 
Methods: American Society of Breast Surgeons members were invited by e-mail to complete an 
anonymous online survey. Of those, 642 members responded representing 21% of 3090 eligible 
members. Results were collected and summarized as proportions based on the number of members 
who responded to each specific question. Comparisons were made using Fisher’s exact test.  
 
Results: Practice settings were categorized as private or community practice focusing on breast (35%), 
private or community general practice (30%), academic breast practice (23%), or academic general 
practice (11%). Respondents indicated knowledge of the Z1071 (86%), SENTINA (57%), and SN-FNAC 
(39%) trials. The false negative rate (FNR) of these trials was correctly reported by 53% (336/638) of 
respondents as 10-15%. Before the trials, 45% (285/636) offered SLND compared to 85% (543/638) after 
the trials. In the 556 respondents who reported knowledge of at least one trial, 310 (56%) offer SLND to 
> 50% of patients, 175 (31%) offer to < 50%, and 70 (13%) routinely perform ALND. Surgeons who report 
knowledge of the trials but have not incorporated SLND into practice were more likely to identify the 
correct FNR of the trials (70%, 48/69) than those that offer SLND (57%, 278/484) (p=0.07). Respondents 
who reported knowledge of the trials but did not change their practice to incorporate SLND (n=67) cited 
concerns over lack of outcome data (64%), worries about FNR (42%), lack of resources (34%), or 
objections from radiation oncologists (25%), medical oncologists (18%), or other surgeons (7%). 
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Respondents that reported knowledge of the trials and have incorporated SLND into their practice 
(n=485) consider nodal response on US (64%), number of abnormal nodes at diagnosis (63%), plans for 
adjuvant radiotherapy (63%), patient age (42%), tumor receptor profile (36%), and tumor size (21%) in 
their decision to offer SLND. Technical features considered critical for SLND by those with who have 
incorporated SLND into practice and expressed knowledge of the trials were dual tracer technique 
(88%), removal of the clipped node (83%), removal of ≥ 2 SLNs (72%), removal of ≥ 3 SLNs (64%), use of 
immunohistochemistry (50%), and normalization of US (51%). Sixty-seven percent (373/559) of all 
respondents routinely place clips in biopsied nodes and 74% (276/373) localize and remove them at 
surgery. 
 
Conclusions: The publication of trials evaluating SLND in clinically node-positive patients who receive 
NAC has resulted in changes in practice in a majority of surgeons. However, there is considerable 
variation in considerations for patient selection and technical features thought to be critical for 
accuracy. Concerns over the FNR and lack of outcome data limit incorporation of SLND into practice by 
some surgeons.  
  
 
256627 - Model for predicting nodal positivity in women age ≥ 70 with hormone receptor positive 
cancer to aid incorporation of a recently released Society of Surgical Oncology Choosing Wisely 
guideline into clinical practice 
 
Jessemae Welsh1, Tanya Hoskin1, Courtney Day1, Elizabeth Habermann2, Matthew Goetz1, Judy Boughey1 
1Mayo Clinic, Rochester, MN, 2

 
Mayo Clinic, Center for the Science of Health Care Delivery, Rochester, MN 

Background/Objective: The Society of Surgical Oncology (SSO) recently announced its Choosing Wisely 
guidelines, including one recommendation not to routinely use sentinel lymph node (SLN) surgery in 
clinically node-negative (cN0) women ≥ 70 years of age with hormone receptor (HR)-positive invasive 
breast cancer. However, identification of node positivity in women ≥ 70 years still impacts treatment 
decisions for regional nodal irradiation and duration of systemic hormone therapy. Therefore, there is 
great need for a model using readily available clinical pathological factors to predict the likelihood of 
nodal positivity in this group of patients - to identify patients at low risk of nodal positivity where SLN 
surgery can be eliminated. 
 
Methods: We queried the National Cancer Database (NCDB, 2010-2013) for all women ≥ 70 years with 
HR+ cT1-4, cN0 invasive disease with axillary surgery performed. A stratified random sample of 2/3 of 
the cohort was used for model development, and the remaining 1/3 was used as an independent 
validation set. Stratification factors were balanced between the 2 sample sets and included calendar 
year, age, clinical T stage, grade, HER2 status, and histology. Patient and tumor characteristics were 
assessed with multivariable logistic regression to determine which factors predicted positive lymph 
node(s). Model discrimination was estimated with the area under the curve (AUC). 
 
Results: We identified 36,890 women age ≥ 70 meeting the criteria for this study, of which 5,942 had 
positive axillary nodes (16.1%). On univariate analysis, factors associated with increased risk of nodal 
positivity were increased clinical T stage, higher grade, and invasive lobular or invasive mammary 
histology. Both increasing age and HER2 positivity were significant in univariate analysis; however, after 
adjustment for other factors in a multivariable model, neither of these factors remained significant 
(p=0.57 and p=0.32, respectively) and were thus not included in the final model. All other variables 
remained significant (each p < 0.001) in multivariable analysis (see Table). The resulting model had an 
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AUC of 0.706 (95% CI: 0.699-0.713) and identified a total of 14,245 (38.6%) women with predicted 
probability of positive nodes < 10%, of whom 949 (6.7%) had positive nodes. Performance in the 
independent validation set [n = 15,423 women, 2,408 (15.6%) node positive] was similar with an AUC 
0.702 (95% CI: 0.692-0.713). Nodal positivity rate was 6.2% for the subset with predicted probability < 
10% and 21.4% when the predicted probability was >=10%. This yielded a 3.5 (95% CI: 3.1-3.9) relative 
risk for nodal positivity when the model predicted ≥ 10% versus < 10% probability. 
 
Conclusions: Tumor size, grade, and histology impact nodal positivity in women age ≥ 70 with HR+ 
invasive breast cancer, while HER2 status did not have an independent effect on nodal positivity in 
multivariable analysis. We have established a model that can be used to predict risk of nodal 
involvement for women included in the new Choosing Wisely guideline (age ≥ 70 with HR+ invasive 
breast cancer) and might provide guidance on who might safely omit axillary surgery. Conversely, for 
women identified to be at a 3.5-fold increased risk for nodal positivity, axillary nodal staging may be 
important to inform adjuvant treatment decisions (e.g., radiation and extended hormone therapy). 
 

 
Multivariable model predicting nodal positivity in women age ≥ 70 with HR+ cN0 invasive breast cancer  
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256621 - Radioactive seed localization versus wire localization for breast-conserving surgery: Which is 
more costly? 
 
Yimeng Zhang1, Erin Cordeiro2, Jean Seely3, Joshua Hefler4, Kednapa Thavorn5, Mukta Mahajan6, Susan 
Domina7, Jon Aro8, Andrea Ibrahim9, Angel Arnaout2, Denis Gravel10, Carolyn Nessim2 
1Division of General Surgery, University of Ottawa, Ottawa, ON, Canada, 2The Ottawa Hospital, Division 
of General Surgery, University of Ottawa, Ottawa, ON, Canada, 3The Ottawa Hospital, Department of 
Radiology, University of Ottawa, Ottawa, ON, Canada, 4Faculty of Medicine, University of Ottawa, 
Ottawa, ON, Canada, 5Ottawa Hospital Research Institute, The Ottawa Hospital; Faculty of Medicine, 
University of Ottawa, Ottawa, ON, Canada, 6Department of Radiology, University of Ottawa, Ottawa, 
ON, Canada, 7Women's Breast Health Center, The Ottawa Hospital, Ottawa, ON, Canada, 8Department 
of Medical Physics, The Ottawa Hospital, Ottawa, ON, Canada, 9The Ottawa Health Research Institute, 
Ottawa, ON, Canada, 10

 

The Ottawa Hospital, Department of Pathology and Laboratory Medicine, 
University of Ottawa, Ottawa, ON, Canada 

Background/Objective: Radioactive seed localization (RSL) is a potentially less costly alternative to wire-
guided localization (WGL) for localization of non-palpable breast lesions, but there exists limited 
literature information on the cost and resource utilization differences between the procedures. The 
purpose of this study is to compare the cost outcomes and resource utilization between the first-year 
implementation of RSL with WGL from the previous year for breast conserving surgery (BCS) for patients 
with non-palpable breast cancer at a large Canadian tertiary center. 
 
Methods: This is a retrospective cohort study. Data pertaining to treatment costs, resource utilization, 
and patient outcomes were collected for patients who underwent BCS with RSL from April 1, 2015 – 
March 31, 2016 and patients who underwent BCS with WGL from April 1, 2014 – March 31, 2015. 
 
Results: We compared 153 patients who underwent WGL with 153 patients who underwent RSL and 
confirmed there were no significant demographic differences between the cohorts other than a lower 
rate of diabetes mellitus for the RSL cohort (6.54% vs 13.73%, p=0.037). The average cost per patient for 
RSL was $219.17 vs $365.10 for WGL (p < 0.001). As a result of the implementation of the RSL program, 
there was an increase of dedicated allocated radiology appointments to RSL (9/day) and a requirement 
of fewer radiologists for these procedures per day. Moreover, patients were transported to the OR more 
quickly for RSL procedures (120 min vs 254 min, p < 0.001). There were no significant differences 
observed for average surgery times, volume of specimen removed, rate of intraoperative margin re-
excisions, and rate of positive margins between the 2 procedures. Patients were less likely to experience 
vasovagal reactions after localization with insertion of the radioactive seed vs the wire (8 incidences vs 1 
incidence, p < 0.05). There were no significant differences in complication rates including hematoma, 
seroma requiring drainage, and cellulitis. 
 
Conclusions: We have successfully compared the annual resource utilization and costs for patients with 
early-stage breast cancer undergoing RSL vs WGL for breast-conserving surgery. This is the first North 
American study directly comparing costs between the 2 localization procedures in a public payer system. 
RSL is a significantly less costly procedure than WGL and allowed for more efficient use of radiology and 
scheduling with shorter wait times for patients on the day of the surgery. Although we did not find 
significant clinical differences in patient outcome, we suggest that RSL should be utilized in place of WGL 
given the cost, decreased need of human resources, and efficiency benefits. 
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252257 - A single institution retrospective study of once daily external beam fractionation accelerated 
partial breast irradiation compared to whole-breast irradiation in evaluation of local recurrence and 
toxicity symptoms with minimum five-year follow-up 
 
Shalin Shah1, Megan Tobias2, Alexandra Kyrillos2, Kristine Kuchta2, Arif Shaikh2, William Bloomer2, 
Katharine Yao2, Catherine Pesce2 
1NorthShore University HealthSystem, Chicago, IL, 2

 
NorthShore University HealthSystem, Evanston, IL 

Background/Objective: Studies have demonstrated low rates of local recurrence with accelerated 
partial breast irradiation (APBI) for early-stage breast cancer; however, reports of long-term recurrence 
rates and toxicities are still limited. In 2002, our institution adopted a 3-week regimen of external-beam 
partial-breast irradiation administered in 16 fractions of 2.7 Gy, resulting in a total dose of 43.2 Gy for 
early-stage breast cancer patients. We herein report our institution’s local recurrence rate and toxicity 
symptoms of an APBI cohort compared to a cohort of patients who underwent whole-breast irradiation 
(WBI). 
 
Methods: This is a single institution retrospective study that compared recurrence and toxicity between 
a cohort of 290 patients that underwent APBI to a cohort of 304 patients who underwent WBI from 
2002-2012. Median follow up was 6.1 years for the WBI cohort and 8.0 years for the APBI cohort. 
Patients were evaluated for acute toxicity symptoms based on common terminology criteria for adverse 
events (CTCAE) v3.0 where levels ranged from 0 which indicated no acute toxicity symptoms to greater 
than 3 which indicated severe symptoms.  
 
Results: The median age at treatment for WBI was 63 (range, 30 – 89) and for APBI was 69 (range, 42 – 
89). More patients in the APBI cohort had lobular tumors (10.3% vs 4.9%), tumors < 1.0cm (62.8% vs 
45.7%), estrogen and progesterone receptor-positive tumors (89.7% vs 70%), and did not receive 
adjuvant chemotherapy (98.6% vs. 70.8%). A higher proportion of WBI patients had grade III tumors 
(39.1% vs. 16.2%). The overall recurrence rate for the WBI group was 10.5% (32 recurrences) and 8.6% 
(25 recurrences) for the APBI cohort. The locoregional recurrence (LRR) rate for the WBI cohort was 
2.63% versus 8.3% for the APBI cohort and the in-breast failure (IBF) rate for WBI was 0.98% compared 
to 7.6% for the APBI cohort. Sixty-six percent of IBF in the WBI group were elsewhere IBF failures versus 
64% of APBI IBF. The time to locoregional recurrence was 31.1 months for the WBI cohort compared to 
60.2 months for the APBI cohort. The IBF rates among IDC, ILC, and DCIS were 9.0%, 6.6%, and 3.1% for 
the APBI cohort compared to 1.1%, 0.0%, and 0.0% for the WBI group. Toxicity was also evaluated. One 
hundred thirty-six patients (44.7%) stated that fatigue was moderate in the WBI cohort versus only 31 
patients (10.7%) in the APBI cohort. Likewise, desquamation was present in 59 (19.4%) WBI patients 
versus 0 (0%) APBI patients, and moderate erythema was present in 185 (60.9%) WBI patients compared 
to 19 (6.6%) APBI patients.  
 
Conclusions: Locoregional recurrences were twice as high in the APBI group compared to the WBI group 
despite less aggressive tumor features in the APBI group, but these recurrences rates were all under 
10% with 8 years of follow-up. Toxicity was less in the APBI group. Clinicians will need to decide if the 
trade-off of lower toxicity is worth a slightly higher locoregional failure rate when making radiation 
therapy treatment recommendations for early-stage breast cancer patients. 
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257384 - Association of annual mammography screening with healthcare costs following breast cancer 
diagnosis 
 
Jennifer Yu, Xiaoyan Liu, Julie Margenthaler, Graham Colditz, Melody Goodman, Su-Hsin Chang 
Washington University School of Medicine, St. Louis, MO 
 
Background/Objective: Nearly a quarter of a million women in the United States are predicted to be 
diagnosed with breast cancer in 2016. The economic impact of breast cancer management is estimated 
to exceed $20 billion by 2020. Routine screening mammography has become the standard of care for 
women at average risk of breast cancer, but significant debate continues to surround an appropriate 
frequency of screening and starting age. Overuse of screening mammography can lead to critical 
consequences of overdiagnosis and potential overtreatment, compounding the problem of 
inappropriate allocation of healthcare resources. We investigated the association between adherence to 
annual screening mammography (ASM) and healthcare costs in the first year following breast cancer 
diagnosis in a retrospective cohort of commercially-insured U.S. women. 
 
Methods: Using the Truven Health Analytics|MarketScan®|Database from 2006-2013, we conducted a 
retrospective review of screening mammography frequencies in women aged 45-60 during the 5 years 
prior to primary invasive breast cancer diagnosis in 2011-2012. Patient demographics, family history, 
and clinical characteristics were extracted from the database. We excluded women with a prior history 
of breast cancer, a genetic predisposition to breast cancer, missing cost data, or diagnosis of ductal 
carcinoma in situ (DCIS). Adherence to ASM was defined as mammography at least every 14 months 
during the 5 years before diagnosis. Healthcare and prescription costs were assessed for one year 
following breast cancer diagnosis by accounting for total payments from the insurance plan made to 
providers. Unadjusted univariate and adjusted multivariable analyses using a generalized linear model 
with log-link and gamma variance function were performed. All statistical tests were 2-sided, and 
statistical significance was assessed at alpha=0.05. 
 
Results: Of 1,876 women diagnosed with breast cancer in 2011-2012, mean age at diagnosis was 53.7 ± 
4.3 years, and only 307 (16.4%) were adherent to annual screening during the 5-year time period prior 
to diagnosis. No statistically significant difference in mean total healthcare cost in the first year following 
breast cancer diagnosis was demonstrated when comparing annual screeners to non-annual screeners 
($82,432 vs. $89,255, p=0.086). However, when controlling for type of surgical treatment, adjuvant 
chemoradiation, metastatic disease status, Romano-Charlson comorbidity score, geographic region, 
employment demographics, and HMO status, adherence to ASM was significantly associated with 
decreased total healthcare cost (p=0.044). Utilizing this estimated equation to predict total healthcare 
costs for a hypothetical 54-year-old patient undergoing partial mastectomy with needle localization and 
subsequent radiation therapy, we found a $3,836 difference – if the patient was an annual screener 
prior to diagnosis, her total healthcare costs in the first year following diagnosis would be $51,171; 
however, if she was not an annual screener prior to diagnosis, her total healthcare costs in the first year 
following diagnosis would increase to $55,007. 
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Conclusions: Annual screening mammography prior to breast cancer diagnosis significantly decreases 
healthcare costs in the first year following diagnosis for commercially-insured women. Recent updates in 
screening mammography guidelines and recommendations for biennial screening may provide even 
greater cost savings to primary payers. Future models will investigate the cost-effectiveness of varying 
screening intervals and individual treatment algorithms to establish optimal screening age, screening 
frequencies, and care pathways for women at average risk of breast cancer. 
 
  
257126 - A ten-year experience with mastectomy and tissue expander placement to facilitate 
subsequent radiation and reconstruction  
 
Zeina Ayoub1, Eric Strom1, Valentina Ovalle2, George Perkins1, Wendy Woodward3, Welela Tereffe1, 
Benjamin Smith1, Simona Shaitelman1, Michael Stauder1, Karen Hoffman1, Sarah DeSnyder4, Patrick 
Garvey5, Mark Clemens5, Carlos Barcenas6, Henry Kuerer7, Steven Kronowitz8 
1Department of Radiation Oncology, The University of Texas MD Anderson Cancer Center, Houston, TX, 
2Clinica IRAM, Santiago, Chile, 3Department of Radiation Oncology, The University of Texas MD Anderson 
Cancer Center and Morgan Welch Inflammatory Breast Cancer Research Program and Clinic, Houston, 
TX, 4University of Texas MD Anderson Cancer Center, Houston, TX, 5Plastic Surgery, The University of 
Texas MD Anderson Cancer Center, Houston, TX, 6Breast Medical Oncology, The University of Texas MD 
Anderson Cancer Center, Houston, TX, 7University of Texas MD Anderson Cancer Center Department of 
Breast Surgical Oncology, Houston, TX, 8

 

Plastic Surgery, University of Texas MD Anderson Cancer Center, 
Houston, TX 

Background/Objective: Skin-sparing mastectomy and immediate reconstruction is favored by patients 
and surgeons due to its one-step process and favorable cosmetic results. However, in patients who need 
post-mastectomy radiotherapy (PMRT), we previously showed that immediate reconstruction can result 
in compromised radiotherapy plans. To combine these 2 approaches, we have offered breast cancer 
patients undergoing a total mastectomy and expected to require PMRT a delayed-immediate approach. 
This consists of placing a tissue expander at the time of skin-sparing mastectomy, which is deflated prior 
to radiotherapy, and completing reconstruction several months after the end of radiotherapy. The aim 
of this study was to assess the primary outcomes and complication rates of this strategy. 
 
Methods: Between September 2002 and August 2013, a total of 384 reconstructions (4 with bilateral 
disease) had a tissue expander placed at the time of mastectomy and subsequently underwent PMRT. 
Rates and causes of tissue expander explantation prior to, during, and after radiotherapy were collected. 
Details about the final stage of reconstruction as well as subsequent complications were collected. 
Kaplan-Meier survival times were calculated using date of diagnosis as time zero.  
 
Results: Median follow-up after diagnosis was 5.6 years (range, 1.3-13.4 years). In the study cohort, 364 
patients (94.8%) had stage II-III breast cancer, and 7 patients (1.8%) had locally recurrent disease. There 
were 324 patients (84.4%) with clinically or pathologically positive lymph nodes, and 244 patients 
(63.5%) received neoadjuvant chemotherapy. The 5-year rates of actuarial locoregional control, disease-
free survival, and overall survival were 99.2%, 86.1%, and 92.4%, respectively. The intended delayed-
immediate reconstruction was subsequently completed in 325 of 384 mastectomies (84.6% of the study 
cohort). Of the remaining 59 tissue expanders, 1 was explanted prior to radiotherapy, 1 during 
radiotherapy, and 7 patients (1.8%) were lost to follow-up. There were 50 patients (13.0%) who required 
explantation after radiation but prior to their planned final reconstruction, mainly due to cellulitis, 
exposure of the expander, disease progression, and patient preference among others (see figure for 
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detailed breakout). An additional 19 of these 50 patients (4.9% of the total cohort) were eventually able 
to have a classic delayed reconstruction after explantation. In all, the total rate of completed 
reconstructions was 89.6%. The median time from placement of the tissue expander until reconstruction 
was 12 months (interquartile range, 9-15 months). The most common type of reconstruction was 
abdominal-based autologous reconstruction (45.5%), followed by latissimus dorsi-based reconstruction 
(29.0%), and exchange of the tissue expander with an implant alone (21.5%).  
 
Conclusions: Tissue expander placement at skin-sparing mastectomy in patients who require 
radiotherapy is a highly successful approach. Nearly all patients can safely undergo radiation therapy 
with a tissue expander in place, and up to 90% of patients eventually complete the 2-stage approach 
with an autologous or implant based reconstruction. Considering that immediate reconstruction may 
compromise radiotherapy plans, placing tissue expanders during mastectomy is a useful approach for 
women who require radiotherapy. This large study provides comprehensive data for discussing the risks 
and benefits of this approach with patients. 
 

 
  
 
 
256902 - Contralateral prophylactic mastectomy with reconstruction increases health care utilization 
and cost 
 
Judy Boughey1, Stephanie Schilz2, Zhu Lin3, Elizabeth Habermann4, Valerie Lemaine1 
1Mayo Clinic, Rochester, MN, 2Biomedical Statistics and Informatics, Rochester, MN, 3Peking Union 
Medical Hospital, Beijing, China , 4

 

Mayo Clinic, Center for the Science of Health Care Delivery, Rochester, 
MN 

Background/Objective: Rates of contralateral prophylactic mastectomy in women with unilateral breast 
cancer continue to rise in the United States, especially in women undergoing immediate breast 
reconstruction (IBR). The aim of this study was to compare 2-year health care utilization between 



 

The American Society of Breast Surgeons 36 2017 Official Proceedings 
 

unilateral mastectomy and reconstruction (UM+IBR) and bilateral mastectomy with reconstruction 
(BM+IBR). 
 
Methods: We utilized administrative claims data from a large U.S. commercial insurance database 
(OptumLabs) to identify privately insured and Medicare Advantage-insured women age 18+ years who 
underwent IBR between 1/2004 and 12/2013. We compared 2-year total costs of care and unadjusted 
utilization rates between the UM+IBR and BM+IBR both for implant-based and autologous 
reconstruction. Comparisons were tested using t-test, and differences in cost were estimated with 
Wilcoxon rank sum test. 
 
Results: 11,728 women undergoing mastectomy with IBR were identified; 7,693 with implant 
reconstruction (2,090, 27% UM and 5,603, 73% BM) and 4,035 with autologous reconstruction (1,754, 
43% UM and 2,281, 57% BM). The mean (sd) hospital length of stay at initial surgery was similar 
between BM+IBR and UM+IBR (2.5 (1.8) vs 2.5 (2.1), p=0.21). Overall rate of office visits was similar in 
both BM+IBR and UM+IBR (2384.0 per 100 women vs 2384.1, p=0.54); however, rate of ER visits was 
higher for BM+IBR (34.2 per 100 women vs 30.2, p < 0.0001). Focusing on patients with implant 
reconstruction the mean (sd) hospital length of stay at initial surgery was higher for BM+IBR compared 
to UM+IBR (2.0 (1.4) vs1.7 (1.5), p= < 0.0001). Rate of office visits was similar in both BM+IBR and 
UM+IBR (2411.6 per 100 women vs 2439.3, p=0.21); however, rate of ER visits was higher for BM+IBR 
(34.0 per 100 women vs 29.9, p < 0.001). In patients with autologous reconstruction, the mean (sd) 
hospital length of stay at initial surgery was higher for BM+IBR compared to UM+IBR (3.7 (1.9) vs 3.5 
(2.2), p=0.0011). However, the rate of ER visits was higher for BM+IBR than UM+IBR (34.7 per 100 
women vs 30.6, p=0.006), and the rate of inpatient admission was also higher in BM+IBR (28.0 vs 23.4, 
p=0.001). Total 2-year cost of care for implant reconstruction was higher for BM+IBR than UM+IBR for 
commercial insurance ($106,469 vs $96,689, p < 0.001); however, the difference was not significant for 
Medicare Advantage. For autologous reconstruction, total Medicare Advantage 2-year cost of care was 
higher for BM+IBR than UM+IBR ($57,602 vs $37,713, p=0.027), with even greater differences seen in 
commercial insurance. 
 
Conclusions: Bilateral mastectomy with autologous reconstruction was associated with increased ER 
visits and inpatient admissions resulting in higher total cost of care over 2 years compared to unilateral 
mastectomy. Bilateral mastectomy with implant reconstruction was associated with more ER visits and 
higher total cost of care for commercial insurance; however, the difference was not statistically 
significant for Medicare Advantage. Patients with unilateral disease considering contralateral 
prophylactic mastectomy should be counseled on the additional risks and costs associated with bilateral 
mastectomy with reconstruction. 
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Comparison of 2-year costs and unadjusted utilization rates per 100 women with IBR 

 
 
257374 - Minimally-invasive, sutureless, image-guided, definitive lumpectomy and excisional biopsy in 
an outpatient setting 
 
Pat Whitworth 
Nashville Breast Center, Nashville, TN 
 
Background/Objective: Despite advances in technologies characterizing breast cancer biology, indolent 
lesions cannot be identified. Many indolent breast cancers and ductal carcinoma in situ (DCIS) are 
overtreated to avoid undertreatment of life-threatening cancers. In addition, many high-risk lesions are 
also taken to the operating room. We seek to validate a minimally invasive approach to treating small 
cancers and high-risk lesions that may reduce use of specialty resources.  
 
Methods: 281 women ages 31-86 had removal of small DCIS and invasive cancers or HRL using a 15- or 
20-mm radiofrequency basket-capture with imaging guidance. Tissue elasticity permitted removal 
through a 12-mm incision. A second 20-mm basket-capture was used to obtain shaved margins for 
patients diagnosed with cancer on core biopsy. Incisions were closed with Steri-Strips™. Procedures 
were conducted under local anesthesia and with P.O. sedation. Patient tolerance scores were recorded. 
Standard radiologic evaluation (specimen and breast) and histologic criteria were applied in all cases. 
Patient data are registered prospectively in a HIPAA-compliant registry and reported with informed 
consent. 
 
Results: Final histologic size for ranged from 1-20 mm. Of 52 DCIS and 73 invasive lesions, 23 (18.4%) 
had positive margins by histologic standards; 17/22 with reported results (77.3%) had no residual lesion 
after open surgery. A total of 26 patients had open re-excision; 6 despite clear margins at intact (one of 
these patients chose mastectomy). 95 patients went on to complete accelerated partial- (72) or whole-
breast (23) radiation. Pain scores for patients with cancer averaged 1.55 out of 10 (range 0-7). All 156 
high-risk lesions were definitively removed. Twelve patients had their high-risk pathology change from 
the original core biopsy pathology; 4 were upgraded within the HRL categories, and 8 were actually 



 

The American Society of Breast Surgeons 38 2017 Official Proceedings 
 

downgraded. Two patients went on to open excisional biopsy because of physician discomfort with 
margin status; both patients were upgraded within the HRL category, but cancer was not found. Patient-
reported pain scores averaged .93 out of 10 (range 0-6).  
 
Conclusions: For small DCIS, invasive cancers, and high-risk lesions, image-guided, minimally invasive 
lumpectomy/excisional biopsy can be accomplished in an outpatient setting, either in the physician’s 
office or imaging suite. The Intact specimen permits standard of care histologic analysis of lesions and 
margins. Because image-guided targeting requires less tissue removal via small incisions that do not 
require sutures, this lumpectomy/excisional biopsy approach reduces morbidity, distress, discomfort, 
and expense associated with overtreatment of small breast cancers, and it is particularly appealing to 
certain subsets of patients for whom surgical risks may be increased.  
  
 
257264 - A patient-specific 3-D printed form accurately transfers supine MRI-derived tumor 
localization information to guide breast-conserving surgery  
 
Richard Barth, Jr.1, Venkat Krishnaswamy2, Keith Paulsen3, Timothy Rooney1, Wendy Wells1, Elizabeth 
Rizzo1, Christina Angeles1, Jonathan Marotti1, Rebecca Zuurbier1, Candice Black1 
1Dartmouth-Hitchcock Medical Center, Lebanon, NH, 2CairnSurgical, LLC, Lebanon, NH, 3

 

Thayer School of 
Engineering, Hanover, NH 

Background/Objective: Wire-localized excision of non-palpable breast cancer is an imprecise technique, 
resulting in positive margins approximately 30% of the time. We evaluated whether a new device, the 
Breast Cancer Locator (BCL), could transfer tumor localization cues derived from an individual’s supine 
MRI breast exam into the surgical field to facilitate accurate tumor resection. 
 
Methods: Patients undergo pre-operative MRI in the supine (surgical) position. A radiologist outlines the 
tumor edges on consecutive images, enabling the formation of a 3- dimensional image of the tumor in 
the breast. Using 3-D printing, a bra-like plastic form (the BCL) is fabricated with built-in features which 
allow a surgeon at the time of surgery to: 1) mark the edges of the tumor on the breast surface, 2) inject 
blue dye into the breast tissue to define the edges of the resection margin and 3) place a wire in the 
tumor center. Blue dye markings are placed at 4 locations: 1 cm medial, cranial, caudal and lateral to the 
MR-defined tumor edges. Interactive 3D images of the tumor in the breast are also available to the 
surgeon in the OR and are used to ascertain distances from the tumor edge to the skin and chest wall. 
We tested the accuracy of patient-specific BCLs in patients with palpable cancers. Our main outcome 
measure was the distance from the center of the blue dye to the tumor edges. BCL localization was 
considered accurate if all blue-dye injections were outside of the pathologic tumor edges.  
 
Results: Fifteen patients underwent partial mastectomy after placement of surgical cues using patient-
specific BCLs. Cues were placed in < 5 minutes in all patients. No adverse events occurred. The mean 
pathologic tumor diameter was 3.3 cm, range 1.3 – 7 cm. Tumors were located in the following 
quadrants: upper outer 47%, upper inner 27%, lower inner 20%, lower outer 7%. The BCL accurately 
localized 14/15 cancers. In the 14 accurately localized cases, a total of 52 blue-dye injections were made, 
and all were outside of the tumor edges. The median distance from the center of the blue dye to the 
tumor edge was 1.1 cm. Three of 52 (6%) injections were < 5 mm from the tumor edge, 75% were 
between 0.5 – 2.0 cm from the edge, and 19% were > 2 cm from the tumor edge. The clinical pathologic 
margins were negative in all 15 patients. Specimen mammography identified the wire in the middle of 
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the tumor in 13/14 cases with accurate dye injections. In one case, the wire tip on specimen 
mammogram was located slightly superficial to the tumor.  
 
Conclusions: Information on breast cancer location and shape derived from a supine MRI can be 
transferred to patients in the operating room using a 3D printed form. The form is easy to use and is 
safe. The cues generated by the form accurately identified the tumor edges in vivo.  
 
 
257052 – Breast cancer-related lymphedema risk is related to multidisciplinary treatment and not 
surgery alone – Results from a large cohort study 
 
Toan Nguyen1, Tanya Hoskin1, Courtney Day1, Elizabeth Habermann2, Andrea Cheville1, Judy Boughey1 
1Mayo Clinic, Rochester, MN, 2

 
Mayo Clinic, Center for the Science of Health Care Delivery, Rochester, MN 

Background/Objective: Breast-cancer related lymphedema (BCRL) is a significant complication in 
women undergoing treatment. In this study, we aim to assess BCRL incidence and risk factors over up to 
22 years follow up among a large population-based cohort.  
 
Methods: We utilized the Olmsted County Rochester Epidemiology Project Breast Cancer Cohort, a 
population-based sample of all incident breast cancer cases diagnosed in Olmsted County, MN residents 
in 1990-2010. Charts were electronically and manually reviewed to ascertain definite or probable 
breast-cancer related lymphedema (BCRL). Time to BCRL was calculated from definitive breast surgery 
to date of diagnosis of BCRL. Variables collected included type of breast and axillary surgery, receipt of 
radiation and chemotherapy, cancer stage, and baseline BMI. The cumulative incidence estimator was 
used to estimate the rate of BCRL diagnosis while accounting for the competing risk of death; competing 
risks regression was used for multivariable analysis assessing risk factors for BCRL, which are reported 
with hazard ratios (HRs) and 95% confidence intervals (CIs). 
 
Results: A total of 1794 patients with stage 0-3 breast cancer with a median of 10 years follow-up were 
included. Median age at cancer diagnosis was 60 years; 44% were overweight or obese at index. Stage 
distribution was 17% stage 0, 47% stage I, 28% stage II, and 7% stage III. A majority (58.5%) underwent 
lumpectomy, 28% unilateral mastectomy, and 13% bilateral mastectomy. Most patients underwent 
axillary staging surgery (44% axillary dissection (ALND), 40% sentinel lymph node biopsy (SLNB), 16% no 
axillary surgery) and 57% received radiation (RT). The median number of lymph nodes examined was 3 
for SLNB only and 16 in ALND. The cumulative incidence of BCRL diagnosis within 5 years was 9.1% (95% 
CI: 7.8-10.5%). Overall mastectomy vs lumpectomy was not associated with higher rates of BCRL 
(p=0.42) among patients with any axillary surgery. All patients with BCRL within 5 years had undergone 
axillary surgery. The 5-year incidence of BCRL was 5.3% in SLNB only and 15.9% in ALND patients (p < 
0.001). Adjuvant RT did not impact BCRL rates in SLNB only patients (6.3% with RT vs 3.6% without, 
p=0.15), however it did in ALND patients (22.2% vs 7.8%, p < 0.001). In patients treated with surgery 
only (no radiation and no chemotherapy) BCRL rates were not different between ALND versus SLNB 
(p=0.36). In multivariable analysis among patients with any axillary surgery, ALND and adjuvant RT 
remained significantly associated with BCRL with adjusted HRs of 2.0 (95% CI: 1.3-3.1) for adjuvant RT 
and 2.7 (95% CI: 1.9-3.9) for ALND vs SLNB only. Chemotherapy was also significantly associated with 
BCRL (HR 1.8, 95% CI: 1.2-2.8), as was advanced stage disease [stage III (HR 2.2, 95% CI: 1.2-3.7) vs stage 
0/I disease]. Patients with BMI≥35 (HR 1.9, 95% CI: 1.0-3.3) or BMI 25-34.99 (HR 1.5, 95% CI: 1.1-2.0) had 
higher rates of BCRL than those with BMI < 25, p < 0.01.  
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Conclusions: BCRL is a sequelae of multimodal breast cancer treatment that affects some breast cancer 
survivors. The risk of lymphedema was multifactorial and not impacted by axillary surgery alone. BCRL 
rates were higher in patients receiving chemotherapy, radiation, ALND, more advanced stage of disease, 
and higher BMI. Adjuvant RT carried a higher risk of lymphedema development in patients undergoing 
ALND but not SLNB.  
 
Table 1. Cumulative incidence of BCRL diagnosis by patient and clinical factors among breast cancer 
patients undergoing axillary staging surgery (n=1547) 
 

N 

2-year 

cumulative 

incidence 

5-year 

cumulative 

incidence 

Univariate 

p-value 

Baseline BMI     <0.001 

<25 866 5.7% 8.3%  

25-29.99 408 10.9% 14.6%  

30-34.99 192 11.0% 13.2%  

≥35 76 17.1% 18.5%  

Stage    <0.001 

0/I 919 3.3% 5.6%  

II 514 11.7% 14.7%  

III 114 32.7% 39.1%  

Surgery    <0.001 

BCS+SLNB 454 5.7% 6.6%  

BCS+ALND 365 9.3% 14.4%  

Mastectomy+SLNB 285 3.5% 5.0%  

Mastectomy+ALND 443 12.9% 16.9%  

Radiation Therapy    <0.001 

No 646 4.4% 6.4%  

Yes 901 11.0% 14.4%  

Chemotherapy    <0.001 

No 1030 4.1% 6.3%  

Yes 517 16.6% 20.8%  
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257074 - Improved locoregional control in a contemporary cohort of nonmetastatic inflammatory 
breast cancer patients undergoing surgery 
 
Kelly Rosso1, Audree Tadros1, Anna Weiss2, Wendy Woodward3, Naoto Ueno4, Henry Kuerer5, Sarah 
DeSnyder1, Mandar Gopalkrishna Karhade1, Jessica Bowman Bauldry1, Anthony Lucci6 
1University of Texas MD Anderson Cancer Center, Houston, TX, 2MD Anderson Cancer Center, Houston, 
TX, 3Department of Radiation Oncology, The University of Texas MD Anderson Cancer Center and 
Morgan Welch Inflammatory Breast Cancer Research Program and Clinic, Houston, TX, 4Department of 
Breast Medical Oncology, The University of Texas MD Anderson Cancer Center and Morgan Welch 
Inflammatory Breast Cancer Research Program and Clinic, Houston, TX, 5University of Texas MD 
Anderson Cancer Center Department of Breast Surgical Oncology, Houston, TX, 6

 

Department of Breast 
Surgical Oncology, The University of Texas MD Anderson Cancer Center and Morgan Welch Inflammatory 
Breast Cancer Research Program and Clinic, Houston, TX 

Background/Objective: Inflammatory breast cancer (IBC) is an aggressive form of breast cancer 
characterized by rapid progression and early metastatic dissemination.  The purpose of this study was to 
assess contemporary rates of local regional recurrence (LRR) in the era of trimodality therapy for non-
metastatic IBC, and identify risk factors leading to local failure. 
 
Methods: One hundred fourteen patients with non-metastatic IBC receiving trimodality 
therapy(neoadjuvant chemotherapy(NCT), surgery, and radiation therapy) were identified from a 
prospectively collected database from 2007-2015 and outcomes analyzed.   
 
Results: Median age at diagnosis was 52 years and the median follow-up was 3.6 years.  Sixty-three 
(55%) patients presented with N2 IBC and 52 patients (45%) presented with N3 IBC. A LRR was observed 
during follow-up for 4 patients; 25 died, and 85 were censored at last follow-up.   Surgical margins were 
negative in 99% of patients (n = 113). The 2-year probability of LRR was 3.19% (95% CI 1.03%, 9.90%). 
Five-year overall survival for this cohort was 69.14%.  Competing risk analysis identified improvement in 
DFS among patients with HER2+ subtype, clinical stage IIIB, complete or partial radiologic response to 
NCT, pathologic complete response, and lower nodal burden on presentation.   
 
Conclusions: Locoregional recurrences were rare at a median of 3.6 years follow-up in a contemporary 
cohort of IBC patients treated with trimodality therapy. Though longer follow-up is needed, aggressive 
surgical resection to negative margins in the frame of trimodality therapy with curative intent can lead 
to LRR rates that mirror non-IBC rates.      
 
257285 - Management of benign phyllodes tumors of the breast: Is wide local excision still indicated?  
 
Yiming Qian1, May Lynn Quan2, Travis Ogilvie3, Antoine Bouchard-Fortier2 
1Division of General Surgery, University of Calgary, Calgary, AB, Canada, 2University of Calgary, Calgary, 
AB, Canada, 3

 
Department of Anatomic Pathology, University of Calgary, Calgary, AB, Canada 

Background/Objective: Phyllodes tumors of the breast are rare heterogeneous fibroepithelial 
neoplasms classified as either benign, borderline, or malignant. There is no clear consensus regarding 
the necessity of obtaining wide surgical margins for the treatment of benign phyllodes tumor (BPT). In 
this study, we sought to describe surgical treatment patterns of these tumors and their associated 
outcomes. 
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Methods: All women diagnosed with BPT who underwent core biopsy or surgical excision between 
January 2010 and December 2014 were identified from a prospectively maintained, city-wide pathology 
dataset of all breast core biopsies and surgical excisions. Patient demographics, pre-operative biopsy 
pathology, final tumor characteristics, margin status, surgical treatment with the surgeon’s margin 
intent (marginal vs wide local excision), recurrence, and cause of death were obtained from primary 
chart review. Descriptive statistics were used to characterize treatment patterns as well as recurrences 
and survival. 
 
Results: We identified 123 women treated and followed for BPT in our region from the pathology 
database. The mean age was 39.4 years old (+/-14.4 years). Most patients (121 patients; 98%) had an 
initial ultrasound guided core biopsy. However, only 24 (20%) had an initial diagnosis of BPT on the core 
biopsy. Of the remaining 97 patients, core biopsy revealed fibroepithelial lesions in 48 (40%), 
fibroadenomas in 46 (38%) and other pathologies in 3 (2%). The majority of patients (100 patients; 81%) 
were diagnosed with BPT after the initial surgical excision. The most common practice at the initial 
surgical excision was to marginally excise (shell out) the lesion with no intent at a wide local excision (83 
patients 68% marginal excision vs. 38 patients 31% wide local excision). Therefore, margins of the 
excisions were often positive (60 patients 49% with tumor on ink and an additional 27 patients 22% with 
less than 2-mm margin). For patients with positive margins for BPT, only 33 (27%) underwent a second 
surgery for re-excision to obtain a negative final margin. Of those that did, the majority of patients 
(28/33 patients; 85%) yielded no residual disease. After a median follow up of 59 months, disease 
recurred in 6 patients (5%). Of these, all had positive margins after initial marginal excision / “shelled 
out,” of which only one went on to wide local re-excision. All 6 patients had WLE for recurrent BPTs. The 
new margins were only positive in 1 patient, and she has not undergone further re-excision. Overall on 
follow up, 2/123 patients died for reasons unrelated to phyllodes tumor.  
 
Conclusions: Phyllodes tumor of the breast is a rare entity often confused with fibroadenoma and 
frequently treated with marginal excision, resulting in close/positive margins. In this study, we found 
that re-excisions of BPT in order to obtain wider/negative margins did not reveal additional tumor. 
Recurrence of benign disease was low (5%) and successfully treated with re-excision, supporting a 
conservative approach to these tumors. 
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254928- Excision alone for low risk ductal carcinoma in situ using University of Southern 
California/Van Nuys Prognostic Index 
 
Nicole Zaremba1, Melinda Epstein1, Sayee Kiran2, Julie Wecsler3, Sadia Khan1, Melvin Silverstein1 
1University of Southern California, Hoag Memorial Hospital Presbyterian, Los Angeles, CA, 2University of 
Southern California, Los Angeles, CA, 3

 

Department of Surgery, LAC+USC Medical Center and Keck School 
of Medicine, University of Southern California, Los Angeles, CA 

Background/Objective: Numerous prospective randomized trials have proven that whole breast 
radiation therapy (WBRT) following excision for ductal carcinoma in situ (DCIS) decreases the rate of 
ipsilateral breast tumor recurrence (IBTR). However, it does not improve overall survival and may 
represent overtreatment in some low-risk patients. The University of Southern California/Van Nuys 
Prognostic Index (USC/VNPI) is an algorithm that quantifies 5 measurable prognostic factors (tumor size, 
margin width, nuclear grade, age, and comedonecrosis) to aid in predicting local recurrence in 
conservatively treated patients. The aim of this study was to determine IBTR rates based on treatment 
type for the most favorable subgroup of patients, those with USC/VNPI scores of 4, 5, or 6.  
 
Methods: A prospective database was queried for patients with pure DCIS and a USC/VNPI score of 4, 5, 
or 6. Patients were divided into 3 groups based upon treatment (mastectomy, excision plus WBRT, and 
excision alone) and analyzed for IBTR rate and overall survival. IBTR was defined as any ipsilateral breast 
event, in any quadrant, including DCIS and/or invasive breast cancer. Treatment was not randomized. 
Treatment decisions were based upon patient preference after full disclosure and discussion of available 
data, including risks, benefits, and all treatment alternatives. No patients received chemotherapy. 
Endocrine therapy was used at the discretion of the medical oncologist.  
 
Results: A total of 461 patients met study criteria: 55 patients were treated with mastectomy, 82 
patients were treated with excision plus WBRT, and 324 were treated with excision alone. Median 
follow-up for all patients was 73 months. The table shows the 10-year IBTR probability and overall 
survival as computed by Kaplan-Meier analysis. There were no IBTR events in the mastectomy group. 
There were 4 IBTRs in the excision plus WBRT group and 16 in the excision alone group. There was no 
significant difference in overall survival across the 3 treatment groups (p=NS). While radiation therapy 
reduced the IBTR rate by approximately 50%, there was no significant difference in the 10-year 
probability of IBTR, regardless of breast-conserving treatment (p=NS). The absolute risk reduction 
offered by WBRT is 4.5% at 5 years and 3.8% at 10 years. A total of 26 patients would need to be treated 
with WBRT to prevent 1 IBTR at 10 years.  
 
Conclusions: Adjuvant WBRT may be safely omitted in patients with low-risk, USC/VNPI 4, 5, or 6 DCIS, 
as there is no significant difference in the probability of IBTR or overall survival.  
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IBTR probability and overall survival based on treatment 

 
257059 - Factors influencing use of hormone therapy for ductal carcinoma in situ: A National Cancer 
Database study 
 
Toan T. Nguyen1, Tanya L. Hoskin1, Courtney N. Day1, Elizabeth B. Habermann2, Matthew P. Goetz1, Judy 
C. Boughey1 
1Mayo Clinic, Rochester, MN, 2

 
Mayo Clinic, Center for the Science of Health Care Delivery, Rochester, MN 

Background/Objective: A majority of ductal carcinoma in situ (DCIS) cases are hormone receptor 
positive (HR+). Prospective clinical trials have demonstrated that adjuvant hormonal therapy (HT) 
reduces the risk of invasive and non-invasive recurrence and the risk of contralateral breast cancer; 
however, this benefit is only observed in HR+ DCIS and HT does not improve survival. Prior SEER data 
suggested that the use of HT for DCIS decreased over time. The purpose of this study was to assess 
national practice patterns and the influence of type of surgical resection on the use of adjuvant HT for 
HR+ DCIS patients using the National Cancer Database (NCDB).  
 
Methods: Data on all patients with DCIS diagnosed from 2004-2013 were extracted from the NCDB. 
Patients were classified as either estrogen receptor (ER) positive or negative and according to whether 
HT was received as part of the first course of treatment. Factors associated with receipt of HT were 
assessed using chi-square tests for univariate analysis and logistic regression for multivariable analysis.  
 
Results: A total of 156,048 DCIS patients were included, of which 129,844 (83.2%) were ER+ and 26,204 
(16.8%) were ER-. Among the ER- patients, 2,093 (8.0%) were treated with HT. Among ER+ patients, 
59,170 (45.6%) were treated with HT. Use of HT increased over the time period from 42.2% in 2004 to 
47.7% in 2013 (p < 0.001). Focusing on the ER+ patients 129,041 (99.4%) were women, 803 (0.6%) were 
men, and median age was 58.0. ER+ DCIS was well differentiated in 19.3%, moderately differentiated in 
44.3%, and poorly differentiated in 36.4%. Median size of ER+ DCIS was 9.0 mm (IQR 5.0, 17.0). Surgical 
treatment was breast-conserving surgery (BCS) in 78.5%, unilateral mastectomy in 13.9%, and bilateral 
mastectomy in 7.6%. HT use varied by type of surgery with rates of 52.7% among those undergoing BCS, 
30.7% for unilateral mastectomy, and 8.1% for bilateral mastectomy patients (p < 0.001). Among 
patients treated with BCS, HT use was higher in those who received adjuvant radiation therapy (RT) than 
in those treated without RT (61.6% vs 27.5%, p < 0.001), and treatment combinations included 
BCS+HT+RT in 44,749 (45.6%), BCS+RT in 27,854 (28.4%), BCS+HT in 7,011 (7.1%), and BCS only in 18,521 
(18.9%). Males treated with BCS were significantly less likely than females to receive HT (41.2% vs 
52.8%, respectively, p < 0.001). In the BCS subset, multivariable analysis (see Table) showed more recent 
calendar year (OR 1.5, 95% CI: 1.4-1.6 for 2012-2013 vs 2004-2005), younger age (OR 2.7, 95% CI: 2.5-2.9 
for age 50-59 vs ≥ 80; OR 1.6, 95% CI: 1.5-1.7 for age 50-59 vs 70-79), female gender (OR 1.4, 95% CI: 
1.1-1.7), and use of RT (OR 3.9, 95% CI: 3.8-4.1) were associated with increased likelihood of use of HT.  

http://www.conferenceabstracts.com/uploads/cfp2/attachments/ZKZZOEKA/ZKZZOEKA--254928-1-ANY.jpg�


 

The American Society of Breast Surgeons 45 2017 Official Proceedings 
 

Conclusions: Adjuvant HT use in DCIS varies widely across patients and has increased over time. HT use 
is greatest in patients with ER+ DCIS undergoing BCS and highest within the BCS subset that receive 
adjuvant RT. Men with ER+ DCIS treated with BCS were less likely to receive HT. Adjuvant HT is used in 
30.7% of patients treated with unilateral mastectomy, where the main role is to decrease contralateral 
breast cancer. Our observations that HT was utilized in approximately 3000 patients with bilateral 
mastectomy or ER- DCIS identifies an opportunity for education.  
 

 

 
 

Multivariable analysis of factors associated with HT use in ER+ DCIS patients treated with BCS 
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257375- Surgical resection of the primary tumor in women with stage IV breast cancer: Contemporary 
practice patterns and survival analysis 
 
Whitney Lane1, Samantha M. Thomas2, Jennifer K. Plichta2, Oluwadamilola M. Fayanju3, Laura H. 
Rosenberger1, Terry Hyslop4, E. Shelley Hwang5, Rachel A. Greenup3 
1Duke University Medical Center, Durham, NC 2Duke University, Durham, NC 3Duke University Medical 
Center and Duke Cancer Institute, Durham, NC 4Duke Cancer Institute, Durham, NC 5

 

Duke University and 
Duke Cancer Institute, Durham, NC 

Background/Objective: Among women with stage IV breast cancer, surgical resection of the primary 
tumor has remained controversial. We sought to determine national practice patterns of primary site 
resection and the impact of surgery on mortality among a contemporary cohort of metastatic breast 
cancer patients.  
 
Methods: Using the National Cancer Database, women diagnosed with stage IV breast cancer were 
identified from 2003-2012. Subjects with an intact primary breast cancer alive at least 12 months after 
diagnosis were included. Treatment was categorized into the following groups: surgery prior to systemic 
therapy, surgery following systemic therapy, and systemic therapy alone. Multivariate logistic regression 
models were used to estimate the association of treatment sequence with receipt of mastectomy or 
breast conservation therapy after adjustment for known covariates. Hazard ratio for overall survival was 
estimated using a Multivariate Cox proportional hazards model.  
 
Results: In total, 24,015 subjects were identified. Of those, 24.8% underwent surgery following systemic 
therapy, 19.0% underwent surgery prior to systemic therapy, and 56.2% underwent systemic therapy 
alone. Surgery following systemic therapy was associated with a higher rate of mastectomy when 
compared to patients who underwent surgery first (OR 1.49; 95% CI 1.36-1.64; p < 0.001). Unadjusted 
median overall survival (OS) differed by treatment sequence: 37.5 months for systemic therapy alone, 
49.4 months for surgery first, and 52.8 months for surgery following systemic therapy (log-rank p < 
0.001). After adjustment for known covariates, OS was improved in the surgery following systemic 
therapy (HR 0.56; 95% CI, 0.52-0.61; p < 0.001) and surgery prior to systemic therapy (HR 0.68; 95% CI, 
0.62-0.73; p < 0.001) groups.  
 
Conclusions: 

256763 - Positive ultrasound-guided lymph node needle biopsy in breast cancer may not mandate 
axillary lymph node dissection 
 

Surgery of the primary tumor is associated with improved survival. Unlike prior data, we 
demonstrate that treatment sequence impacts outcomes with improved OS with surgery following 
systemic therapy. However, pending results of the ECOG 2108 trial, treatment of stage IV patients 
should involve multidisciplinary teams to maximize benefits and minimize harm.  
 
 

Christine K. Harris1, Katherine Lee1, Charles Mylander1, Daina Pack2, Martin Rosman1, Reema Andrade1, 
Wen Liang1, Lorraine Tafra1, Rubie S. Jackson1 

1The Rebecca Fortney Breast Center, Anne Arundel Medical Center, Annapolis, MD 2

 

Anne Arundel 
Diagnostics Imaging, Anne Arundel Medical Center, Annapolis, MD 

Background/Objective: The ACOSOG Z0011 (Z11) trial demonstrated that, for select patients with 
clinically nonpalpable axillary lymph nodes (LN) and 1-2 positive sentinel lymph nodes (SLN), axillary 
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lymph node dissection (ALND) is unnecessary. The Z11 trial did not address findings on preoperative 
axillary ultrasound (axUS), which in many centers is now part of the standard work-up of a newly 
diagnosed breast cancer patient. Currently, it is not known whether the Z11 trial findings can be applied 
to patients without palpable adenopathy, but who have been diagnosed with LN metastasis 
preoperatively by axUS-guided LN needle biopsy (axUS-LNNB).  
 
Methods: A retrospective analysis was performed of newly diagnosed invasive breast cancers from June 
2009 to October 2015 with (1) no palpable lymphadenopathy, (2) abnormal axUS (as determined from 
radiology report), (3) axillary LN metastasis confirmed preoperatively by axUS-LNNB, (4) no neoadjuvant 
therapy, and (5) underwent ALND. LN disease burden was dichotomized as N1 (1-3 positive nodes) vs. 
N2-3 (≥ 4 positive nodes). The univariate relationship between clinicopathologic factors and LN disease 
burden was examined. Specific abnormalities on axUS were also separately analyzed for a relationship 
to LN disease burden. A single radiologist (DP) reviewed preoperative imaging to determine the best 
preoperative estimate of tumor size; for 7 cases in which images were not available, image size from 
outside radiology report was used.  
 
Results: Of 81 included cases, 39 had N1 disease (48%) and 42 had N2-3 disease (52%). On univariate 
analysis, T size > 2 cm on preoperative imaging and ≥ 2 abnormal LN on axUS were associated with N2-3 
disease (Table). In addition, axillary US showing loss of fatty hilum, replaced appearing LN, or round LN 
(characteristics demonstrated in previous studies to be most strongly associated with positive axUS-
LNNB) was also associated with N2-3 disease. Age, tumor quadrant, histologic type, ER/PR/HER2 status, 
grade, lymphovascular invasion on core biopsy, and LN size or cortical thickening on axUS were not 
significantly associated with N status. For patients meeting all 3 criteria associated with N1 disease (T 
size on imaging ≤ 2 cm, 1 abnormal LN on axUS, and no evidence of loss of fatty hilum/replaced 
LN/round LN on axUS) only 25% of patients had N2-3 disease, although the number of cases meeting all 
3 criteria was small (n=16, 20% of the cohort).  
 
Conclusions:

  

 The results of this study are similar to recent studies demonstrating that approximately 
half of patients without palpable adenopathy but with preoperative US-guided, biopsy proven axillary LN 
metastases have N1 disease. Our analysis identified several characteristics that were significant 
predictors of N2-3 disease (T size > 2 cm on imaging, ≥ 2 abnormal LN on axUS, and loss of fatty 
hilum/replaced/round appearing LN on axUS). In contrast, on subset analysis, 75% of cases that lack 
these characteristics had N1 disease. We therefore conclude that patients with positive axUS-LNNB who 
would otherwise qualify for Z11 management and have only a single suspicious node on axUS may 
reasonably undergo attempt at SLNB (including retrieval of the needle-biopsied node). Patients meeting 
the 3 criteria specified are particularly unlikely to have ≥ 3 positive SLNs and require subsequent ALND.  
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Significant imaging factors associated with nodal status, p values are chi-squared likelihood ratios. The final row demonstrates a 
subset at low risk for harboring N2-3 disease 

 
257322 - Implementation of findings of ACOSOG Z1071 into clinical practice for breast cancer patients 
(T0-4, N1-2) undergoing neoadjuvant chemotherapy 
 
Lucy B. Wallace1, Rachel Wooldridge2, Alana Christie3, Roshni Rao2, Deborah Farr2, Brian May4, Aeisha 
Rivers1, James Huth1, Marilyn Leitch1 
1UT Southwestern Medical Center, Dallas, TX, 2 UT Southwestern Medical Center, Department of Surgical 
Oncology, Dallas, TX, 3Simmons Cancer Center, 4

 

 UT Southwestern Medical Center, Department of 
Surgery, Dallas, TX 

Background/Objective: It has been widely recognized that it commonly takes many years for the results 
of clinical trials to be incorporated into clinical practice. ACOSOG Z1071 assessed the feasibility and false 
negative rate of sentinel lymph node biopsy (SLNB) performed after neoadjuvant chemotherapy (NAC) 
in patients presenting with clinical T0-4, N1-2 breast cancer. The false negative rate (FNR) was reported 
to be 12.6% overall. However, the FNR was further reduced to 10.8% or less if dual-tracer technique was 
used and 3 or more sentinel lymph nodes were examined. Our aim was to analyze how the findings of 
ACOSOG Z1071 influenced our clinical practice and whether surgeons followed appropriate techniques.  
 
Methods: A retrospective review of institutional tumor registries identified 140 female patients who had 
T0-4 and N1-2 breast cancer and underwent NAC prior to definitive surgical management from May 
2013 to September 2016. Data collected included: demographics; attending surgeon; clinical 
presentation including tumor location, histology, receptors and clinical stage at diagnosis; radiographic 
studies performed; type of NAC; type of breast and axillary surgery performed; technical aspects SLNB 
and final pathologic features, including retrieval of a clipped axillary lymph node, the finding of biopsy 
site change and final pathologic stage. Patients were determined to be eligible for SLNB based on the 
criteria of ACOSOG Z1071. The primary endpoint was compliance with offering eligible patients SLNB. 
Secondary endpoints included analyses of the SLNB technique and methods employed in order to 
reduce the FNR of the procedure. Kruskal-Wallis and Fischer’s Exact tests were performed.  
 
Results: Of 140 patients identified, 127 were determined to be eligible for SLNB. Compliance in offering 
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eligible patients SLNB increased rapidly over time. This increase in rate of adoption of Z1071 was 
statistically significant when analyzed by half-year increments and as a function of continuous time (p= 
0.0003). Statistically significant differences in approach to implementation of Z1071 existed among 
surgeons (p < 0.0001), between University and County hospital facilities (p < 0.0001), according to race 
(p=0.0095) and according to insurance status (p=0.0002). Of 86 patients undergoing SLNB, appropriate 
technique for minimizing FNR was performed in 94.2%. Positive axillary lymph nodes were clipped in 
39.5% of patients undergoing SLNB. Of these, retrieval was confirmed in 73.5%.  
 
Conclusions: Implementation of the findings of clinical trial ACOSOG Z1071 into clinical practice 
increased rapidly in the first 2 years following presentation, achieving a high rate of acceptance. Despite 
high acceptance, there appear to be factors influencing surgeon application of Z1071 that warrant 
further study. Surgeons have been careful to use the recommended SLNB techniques shown by Z1071 to 
reduce the FNR. Furthermore, many have taken additional steps intra-operatively to improve upon this 
reduction. Further study to assess methods for minimizing false negative SLNB results, such as clip 
placement at nodal biopsy or preoperative localization of known positive nodes, is needed.  
 

 

 
Compliance rate by clinical parameters 
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256737 - High Ki-67 is associated with an increased likelihood of a pathologic complete response in 
patients with estrogen receptor positive breast cancer 
 
Joanna S. Lee1, Emilia J. Diego1, Atilla Soran1, Daniel J. Farrugia2, Alessandra Landmann3, Marguerite 
Bonaventura1, Ronald R. Johnson1, Priscilla F. McAuliffe1, Gretchen M. Ahrendt1 

1Magee Womens Hospital - University of Pittsburgh, Pittsburgh, PA 2Centegra Gavers Breast Center: 
Centegra Health System, Crystal Lake, IL 3

 

University of Oklahoma Health Sciences Center, Oklahoma City, 
OK 

Background/Objective: Response to neoadjuvant chemotherapy (NAC) differs based on breast cancer 
(BC) phenotype, with overall low pathologic complete response (pCR) rates in patients with estrogen 
receptor positive, HER2-neu negative (ER+/HER2-) BC compared to other phenotypes. Predicting which 
patients in this subset are most likely to achieve pCR may help streamline treatment decision-making. 
We hypothesize that patients with ER+/HER2- BC and a high Ki-67 are more likely to achieve a pCR 
compared to those with lower Ki-67. This may allow the ability to identify patients who would require 
less extensive breast or axillary surgery at the end of treatment.  
 
Methods: A retrospective chart review was performed on a prospectively maintained NAC database at a 
single institution from 2010-2015. Patients with ER+/HER2- BC were identified. Patient demographics, 
clinicopathologic information, surgical plans, and outcomes pre- and post-NAC were collected.  
 
Statistical analysis was performed using Stata/SE v.14.1 (2016). A p value < 0.05 was considered 
statistically significant.  
 
Results: Of 651 patients treated with NAC, 153 had ER+/HER2- BC. Mean age was 51. Eighty-four 84 
(55%) were pre-menopausal. One hundred thirty-three (87%) had invasive ductal carcinoma. At 
diagnosis, 144 (94%) had clinical AJCC stage II or III disease, and 97 (63%) had a positive lymph node 
biopsy (LN+). Ninety-four (61%) had ER H-score > 200. Forty-seven (31%) had Ki-67 26-50% categorized 
as high proliferation index. Fifty-three (35%) had Ki-67 > 50% categorized as very high proliferation 
index.  
 
Only 15 (10%) patients were candidates for breast conservation therapy (BCT) pre-NAC, based on tumor-
to-breast ratio. One hundred thirty-six (89%) completed NAC, and most, 132 (86%), received 
doxorubicin, cyclophosphamide, and paclitaxel. Fifty-eight (38%) were BCT candidates post-NAC.  
 
Twenty-one (14%) achieved pCR both in breast and axilla. Twenty-one (14%) had pCR in breast. Sixty-
nine (45%) had pCR in axilla. Of the 21 patients with pCR both in breast and axilla, 10 (48%) had ER H-
score ≤100. Five (24%) had high Ki-67 > 26-50%, and 15 (71%) had very high Ki-67 > 50% (OR 5.3, 
p=0.0013).  
 
Conclusions: This study suggests that patients with ER+/HER2- BC and a very high Ki-67 are more likely 
to achieve a pCR compared to those with lower Ki-67. A larger sample of patients is needed to confirm 
these results. The significance of achieving a pCR in this subset of patients would be helpful in the 
prediction of those who may undergo less extensive surgery at the end of treatment.  
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257146 - Validation of a NSQIP-based prediction model for surgical site infections after breast 
reconstruction 
 
Frederick Wang1, Natalie Hall2, Hani Sbitany1, Laura Esserman1, 
1University of California, San Francisco, CA 2

 
Alpert Medical School of Brown University, Providence, RI 

Background/Objective: The Breast Reconstruction Risk Assessment (BRA) Score is a model developed to 
predict the risk of surgical site infections (SSI) within 30 days after breast reconstruction. This was 
derived from the National Surgical Quality Improvement Program (NSQIP) database, where the average 
risk of SSI was 3.75%. We aim to externally validate this model in our cohort of patients who have 
undergone total skin-sparing mastectomy (TSSM) with immediate breast reconstruction.  
 
Methods: We reviewed all cases of TSSM with immediate breast reconstruction between 2005-2013 
performed at our institution. SSIs in our cohort were defined as any infections requiring oral antibiotics, 
intravenous antibiotics, or procedures for resolution. The BRA Score variables included type of 
reconstruction, age, BMI, ASA class 3+, bleeding disorder, prior PCI or cardiac surgery, diabetes, active 
smoking, dyspnea, and hypertension. We compared the BRA Score model with models derived from our 
own dataset. We generated a new model using variables associated with complications after breast 
reconstruction, including age, BMI, diabetes, incision, lymph node dissection, prior radiation, and 
acellular dermal matrix  
 
Results: We identified 746 patients who had undergone TSSM with immediate breast reconstruction, 
with an overall 30-day SSI risk of 5.2%. The 1-year SSI risk was 16.4% in the 684 patients who underwent 
prosthetic breast reconstruction. The BRA Score for 30-day SSI did not fit our data well (C-statistic 
0.509). We generated a risk prediction model using specific variables associated with breast 
reconstruction, and 10-fold cross-validation yielded improved discrimination for overall 30-day risk of 
SSI (C-statistic 0.583) and 1-year SSI risk in prosthetic breast reconstruction (C-statistic 0.625).  
 
Conclusions: Many risk prediction models have been published, but few are used clinically due to lack of 
validation or relevance to the population studied. The BRA Score model does not incorporate several 
important variables associated with breast reconstruction outcomes, such as lymph node dissection 
status, prior radiation, and the use of acellular dermal matrix. Our new model with these variables 
achieves better discrimination with our data but requires external validation. An improved SSI risk 
model could be developed using a larger cohort, with variables specific to breast reconstruction.  
 

 

 
Incidence of SSIs 
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256558 - 

 

Impact of compromised pulmonary function on 30-day outcomes after breast cancer 
resection 

Ann-Kristin Friedrich1, Vladimir Coca-Soliz1, Jennifer Hubbard1, Kevin Baratta1, J. Alexander Palesty1, Beth 
Sieling1 

1

 
Saint Mary's Hospital, Waterbury, CT 

Background/Objective: Pulmonary comorbidities have been associated with inferior outcomes after 
many surgical interventions. We aim to identify the impact of compromised pulmonary function, 
defined as active smoking status and underlying lung disease, on 30-day outcomes after resection of 
breast cancer.  
 
Methods: All patients who underwent resection for invasive breast cancer between 2007 and 2012 were 
identified in the American College of Surgeons (ACS) National Surgical Quality Improvement Program 
(NSQIP) database using Current Procedure Terminology (CPT) and International Classification of 
Diseases, Version 9 (ICD-9) codes. Pulmonary compromise was defined for all patients with a history of 
COPD, active smoking status, preoperative ventilator dependence and concurrent pneumonia. Active 
smoking status in NSQIP is defined as having smoked any number of cigarettes within one year prior to 
surgery. Outcome variables were compared between groups and adjusted for patient age, body mass 
index, and procedure type.  
 
Results: A total of 71,294 patients who met inclusion criteria were identified. Of these, 10,855 patients 
(15.2%) had compromised pulmonary function. There were 9,594 active smokers and 1,986 patients 
with a history of COPD. Twelve patients had concurrent pneumonia, and 10 patients were ventilator 
dependent preoperatively. Average number of packyears in this group was 28.2 (SD 28.7; range 0-200). 
Overall complications after resection for breast cancer were low in the dataset (3.321 patients, 4.6%). 
After adjusting for body mass index, age, and type of procedure, patients with pulmonary compromise 
had higher postoperative risk of superficial surgical site infection (2.6 vs 1.7%, OR=1.6, P < 0.001), wound 
dehiscence (0.7 vs 0.3%, OR 2.3, P < 0.001), wound infection (1.0 vs 0.6%, OR=1.6, P < 0.001), 
pneumonia (0.2 vs 0.1%, OR=2.6, P < 0.001), reintubation (0.2 vs 0.1%, OR=2.6, P=0.001), failure to wean 
from a ventilator (0.1 vs 0.0%, OR 2.8, P=0.005), flap failure (0.5 vs 0.3%, OR 1.7, P=0.001), sepsis (0.5 vs 
0.3%, OR 1.7, P=0.003), and septic shock (0.1 vs 0.0%, OR 3.1, P=0.001). Overall 30-day morbidity was 
increased by 43% among patients with pulmonary compromise (6.2 vs 4.4%, OR 1.4, P < 0.001). There 
was no significant difference in risk of death between groups (0.18 vs 0.12%, P=0.17).  
 
Conclusions: 

  

Pulmonary disease has a significant impact on postoperative morbidity of patients 
undergoing resection for breast cancer, especially on infectious and pulmonary complications. 
Meticulous attention to improved preoperative planning and early smoking cessation may help to 
optimize outcomes.  
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257188 - 
 

Intraoperative radiation therapy: A treatment option for patients with invasive cancers 

Angelena Crown, Stephen Kaplan, Elizabeth Carlson, Debra Wechter, Janie Grumley, 

 
Virginia Mason Medical Center, Seattle, WA 

Background/Objective: Breast conserving surgery (BCS) with adjuvant whole breast radiation therapy 
(WBRT) is standard treatment for patients with early stage breast cancer. The TARGIT trial reported 
similar rates of local recurrence when IORT, a single dose of radiation therapy targeted at the tumor bed 
delivered at the time of partial mastectomy, was compared to WBRT. Patient selection for IORT is a 
challenge since true extent of disease is not known until days after surgery. This study evaluates 
preoperative clinical factors used to identify appropriate patients for IORT, perioperative complications, 
and disease recurrence in patients treated with IORT.  
 
Methods: This is a nested case-control study derived from a prospective non-randomized study 
including all women with invasive breast cancer undergoing BCS from February 2011 to October 2016. 
Patients with unifocal tumors < 3 cm on imaging, no evidence of nodal disease, and absence of 
lymphovascular invasion on core needle biopsy were offered IORT at the time of partial mastectomy. 
Patients with final pathology meeting the inclusion criteria were treated with IORT only (IORT). Those 
who did not meet all inclusion criteria were recommended to undergo additional therapy (AT) including 
whole breast radiation with or without re-excision or mastectomy. Systemic therapy was given when 
appropriate. Patient and tumor characteristics, disease recurrence, complications and survival were 
compared between IORT and AT groups. Multivariable-adjusted odds ratios were estimated with logistic 
regression.  
 
Results: 238 patients with 243 invasive breast cancers were treated with IORT from 2011 to 2016. 164 
cancers met the criteria for single dose IORT (IORT group) with pathology showing unifocal cancer, 
negative sentinel nodes, margins >2mm and no evidence of lymphovascular invasion. 79 cancers did not 
meet the criteria and therefore patients were advised to have additional therapy (AT group). No 
difference in patient age (IORT 63.6 years vs AT 62.0 years, p=0.20), tumor size on mammogram, 
ultrasound, or MRI (IORT 1.1 cm vs AT 1.2 cm, p=0.36 on mammogram, IORT 1.1 cm vs AT 1.0 cm, 
p=0.82 on ultrasound, and IORT 1.4 cm vs AT 1.6 cm, p=0.28 on MRI) were observed between the 2 
groups. Presence of lobular histology was not associated with a need for additional therapy (p=0.87). No 
factors, including tumor grade and hormone receptor status, were associated with a need for AT (Table 
1). No patients had major perioperative complications. The IORT group was associated with fewer minor 
complications such as hyperpigmentation and fibrosis compared with the AT group (IORT 10% vs. AT 
28%, p=0.001). There was no significant difference in recurrence after an average of 29 months of follow 
up (IORT 1.2% vs AT 1 1.3%, p>0.99). One patient in the IORT group died of an unrelated cancer.  
 
Conclusions: 

  

IORT is associated with a low risk of local recurrence in early breast cancer. No 
preoperative factors, including the presence of lobular histology, were shown to be associated with the 
need for additional therapy based on our inclusion criteria. Although long term outcomes are yet to be 
determined, however IORT is associated with a low risk of local recurrence in this study. In well selected 
patients, IORT is an effective treatment option for patients with invasive breast cancer.  
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Clinical characteristic of cancers treated with IORT alone (IORT) and cancers treated with IORT and additional therapy (AT) 

 
256282 - Who should be offered contralateral prophylactic mastectomy? A Canadian consensus 
statement using Delphi methodology 
 
Frances Wright1, Anna Gagliardi2, Nancy Baxter3, Kaitlyn Beyfuss4, Sara Temple1, Andrea Covelli1, May 
Lynn Quan5, Nicole Look Hong4 
1University of Toronto, 2University Health Network, 3St Michael's Hospital, 4Sunnybrook Health Sciences 
Centre, 5

 
University of Calgary 

Background/Objective: In the last decade, the number of average-risk women with unilateral breast 
cancer undergoing a therapeutic mastectomy and a contralateral prophylactic mastectomy (CPM) is 
increasing. Amongst North American surgeons, a formal and evidence-based statement from a surgical 
association to guide the appropriate use of CPM is needed. The goal of this project is to create a 
nationally endorsed Canadian consensus statement for CPM in women with unilateral breast cancer 
using Delphi consensus methodology.  
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Methods: The Modified Delphi method utilizes a panel of experts to systematically assess and synthesize 
evidence, and to anonymously evaluate statements about a topic of interest incorporating several 
rounds of feedback. A nationally representative panel of general surgeons, radiation oncologists, 
plastic/reconstructive surgeons, medical oncologists, a psychologist, and relevant policy stakeholders 
were invited to participate in consensus statement generation. A systematic quantitative and qualitative 
review was completed and summarized for panelists. Thirty-one statements were created in 5 topic 
domains: pre-disposing risk factors for breast cancer, tumour factors, reconstruction/symmetry issues, 
patient factors, and other factors. Panelists were asked to rate statements on a 7-point Likert scale in 
the context of provided medical evidence. Two electronic rounds of iterative rating and feedback were 
anonymously completed, followed by an in-person meeting for discussion and consolidation of included 
statements. Consensus for each statement was reached when there was 80% agreement amongst 
panelists  
 
Results: The panel included 15 females and 11 males (19 general surgeons, 2 plastic surgeons, 2 medical 
oncologists, 2 radiation oncologists, 1 psychologist) from across Canada. Consensus was reached for all 
statements. Overall, CPM was not recommended by the panel for average risk woman with unilateral 
breast cancer. Tumor and patient factors, including receptor status, multifocality, grade, subtype, stage, 
method of detection, and patient/family anxiety, should not affect the decision to recommend CPM. 
Patients should have appropriate access to supportive care services and accurate information to help 
cope with anxiety about breast cancer recurrence and death. The panel recommended CPM for women 
with previous Mantle field radiation. The panel agreed that CPM could be considered on an individual 
basis in: women with unilateral breast cancer and with a genetic mutation in one of 
BRCa1/2/CHEK2/PTEN/p53/PALB2/CDH1 genes, and in women with unilateral breast cancer who may 
have significant difficulty achieving symmetry after unilateral mastectomy. However, multidisciplinary 
consultation and discussion of alternatives to achieve symmetry are advised.  
 
Conclusions: 

  

CPM is rarely medically recommended for women with unilateral breast cancer. However, 
discussion to provide appropriate supports is advocated.  
 
 



 

The American Society of Breast Surgeons 57 2017 Official Proceedings 
 

 

  
Summary of recommendations for contralateral prophylactic mastectomy 
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255300 - Quality of life is adversely affected by the diagnosis of proliferative breast lesions 
 
Emily Albright, Sonia Sugg, Lillian Erdahl, Ronald Weigel, Ingrid Lizarraga 
1

 
University of Iowa, Iowa City, IA 

Background/Objective: The adverse impact of an abnormal mammogram on quality of life (QOL) is well-
known; however resultant diagnoses that affect breast cancer risk may also impact QOL. We 
investigated the impact of a proliferative breast lesion with atypia diagnosis on QOL. Patients with a 
benign breast biopsy, family history of breast cancer, or a deleterious gene mutation were comparison 
groups. 
 
Methods: The Breast Molecular Epidemiology Resource (BMER) is a prospectively maintained single-
institution database of tissue samples and patient reported QOL data since 2010. QOL is assessed using 
the Functional Assessment of Cancer Therapy-Breast (FACT-B) at time of study enrollment, which 
consists of the FACT-General (FACT-G) plus Breast Cancer Subscale (BCS). FACT-G subscales include 
Physical Well-being (PWB), Functional Well-being (FWB), Emotional Well-being (EWB), and Social Well-
being (SWB). BMER was queried for all patients without breast cancer, excluding those without FACT-B 
questionnaires. Patients were grouped into 4 categories: benign breast lesion without atypia (BB), 
proliferative breast lesion with atypia (PBL) (atypical ductal hyperplasia, atypical lobular hyperplasia and 
lobular carcinoma in situ), family history of breast cancer (FH), and deleterious genetic mutation (GM). 
Patients with a deleterious mutation were placed in GM regardless of BB, PBL or FH. Patients were 
categorized as BB if they did not have PBL, FH, or GM. Co-morbidities, risk factors, and interventions 
were obtained through chart abstraction. Statistical analysis was performed using Stata 13.1. Baseline 
characteristics and QOL metrics were compared between groups. Finally, the relationship of QOL scores 
and interventions was examined 
 
Results: 323 patients met initial criteria; the final study population comprised 223 patients with 
completed FACT-B. Of these, we identified 28 patients with BB, 39 PBL, 97 FH, and 59 GM. PBL patients 
were older with a mean age of 52.6 (p < 0.001) and had a higher rate of comorbid pulmonary and liver 
disease. PBL patients had more percutaneous biopsies (mean = 1.1) and surgical excisions (mean = 0.96) 
than other groups (p < 0.001). PBL patients were more likely to be offered anti-estrogen therapy than FH 
or GM patients (48.7% vs 21.6% vs 22.0%) but were also more likely to decline therapy (28.2% vs 2.1% vs 
5.0%, p < 0.001). GM patients had a higher rate of prophylactic mastectomy (57.6%) compared to PBL 
(5.1%) & FH (2.1%) (p < 0.001). Results of QOL metrics are summarized in Table 1. The FACT-G score, 
PWB, and self-reported QOL (single question item) were highest in BB and lowest in PBL (p=0.0456, 
p=0.0359, and p=0.0207 respectively). On multivariate analysis correcting for age, number of biopsies, 
depression, tobacco and alcohol use and comorbidities, FACT-G scores continued to be lower in PBL (β= 
-8.25, p=0.03) and GM (β=-12.16, p=0.002) compared to BB or FH patients, although the self-reported 
QOL was not longer different. Excluding BB patients, QOL or FACT-G score did not predict if patients 
opted for MRI screening follow up in high risk clinic, anti-estrogen risk reducing therapy or prophylactic 
mastectomy.  
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Conclusions: Patients with proliferative breast lesions report worse quality of life compared to patients 
with a benign breast biopsy or a family history of breast cancer, as do patients with a deleterious genetic 
mutation. QOL did not impact treatment choice. Opportunities exist to develop strategies for improving 
QOL in this large group of patients. 
 

 
Quality of life metrics based on risk category 
 
 
257379 - Evaluating the incidence of upgrade to malignancy following surgical excision of high-risk 
breast lesions identified by core needle biopsy 
 
Ahkeel Allen1, Allison Cauthen2, Chris Jean-Louis3, Allison Lord4, Paul Dale5 
1Mercer University SOM/Navicent Health, Macon, GA, 2Mercer School of Medicine, Lizella, GA, 3Mercer 
School of Medicine/Navicent Health, Macon, GA, 4Mercer School of Medicine, Macon, GA, 5

 

Navicent 
Health, Macon, GA 

Background/Objective: Excision of high risk breast lesions (HRL) (i.e. papilloma, atypical ductal 
hyperplasia, atypical lobular hyperplasia, lobular carcinoma in situ, and ductal carcinoma in situ) 
identified by image guided core needle biopsy continues to be standard of care. Previous studies have 
shown a HRL will be upgraded to carcinoma in situ (CIS) or invasive carcinoma (IC) in up to 20% of cases 
at re-excision. It is thought that with better biopsy methods such as vacuum-assisted or ultrasound 
guided core biopsies, the incidence of discordance will decrease. This study aimed to determine the rate 
of upgrade of high risk lesions identified on stereotactic or ultrasound-guided biopsy upon excisional 
biopsy.  
 
Methods: A retrospective review of our medical chart database was performed to identify patients 
diagnosed with a high-risk lesion at core needle biopsy between 2014-2016. Histological features 
between core needle biopsy and surgical excision were recorded. The type of high risk lesions diagnosed 
at core needle biopsy and the rate of upgrade to malignancy following surgical excisions were studied. 
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Results: 857 patients who underwent core needle biopsy following detection of suspicious lesions on BI-
RADS IV mammograms were identified. High risk lesions warranting subsequent surgical excision were 
found in 137 of 857 patients (16.0%). 39 (4.5%) patients underwent work-up at outside institutions and 
were not available for follow-up on this study, leaving 98 patients with a total of 103 biopsies available 
for evaluation. There were 73 (74.4%) patients with pathology reports that showed HRL concordance on 
surgical excision. The other 25 (25.5%) patients had discordance and upgraded to carcinoma in situ or 
invasive carcinoma on surgical excision. Overall, 103 high risk lesions were identified: 53 DCIS (51.5%), 
21 ADH (20.4%), 3 ALH (2.9%), and 26 (25.2%) papillomas. 29 of the 103 HRL samples (28.1%) were 
upgraded to carcinoma in situ (CIS) or invasive carcinoma (IC). Specifically in regards to DCIS, 12 were 
upgraded to IDC (22.6%), 10 ADH were upgraded to CIS or IC (47.6%), and 7 papillomas were upgraded 
to CIS or IC (26.9%).  
 
Conclusions: Core needle biopsy is a useful method for retrieval of suspicious breast lesions detected on 
BI-RADS IV mammography reports. However, the core needle biopsy method may not always identify 
malignancy within the small sample of tissue that is removed. Associated occult malignancy within the 
surrounding tissue may go undetected unless an excisional biopsy is completed. This study reveals an 
increased incidence (28.1%) of HRL upgrade on surgical excisional biopsy at our local academic medical 
center. Vacuum-assisted and large bore biopsy needles did not reduce the rate of upgrade upon surgical 
excision compared to historic rates. We recommend continued use of surgical excision following 
diagnosis of a high-risk breast lesions on core needle biopsy.  
 
 
256491 - Atypical ductal hyperplasia on percutaneous biopsy: Do all need surgically excised? 
 
Amanda Amin1, Allison Zupon2, Onalisa Winblad1, Jason Gatewood1, Osama Tawfik1, Fang Fan1, Marc 
Incardi1, Mark Redick1, Jamie Wagner1 
1University of Kansas Medical Center, Kansas City, KS, 2

 

University of Kansas Medical Center, Kansas City, 
MO 

Background/Objective: NCCN guidelines currently recommend surgical excision after diagnosis of 
atypical ductal hyperplasia (ADH) on percutaneous biopsy. Rate of upgrade to ductal carcinoma in situ 
(DCIS) or invasive cancer ranges from 7-87% in the literature. Significant improvements have been made 
in imaging technology and biopsy techniques. We aimed to identify our institution’s upgrade rate in 
order to identify radiographic and pathologic features associated with upgrade and stratify which 
patients could benefit from observation over surgical excision. 
 
Methods: A retrospective review identified all women diagnosed with ADH on stereotactic biopsy 
performed at our institution from 2008-2015 who were treated with surgical excision. Patients with 
ipsilateral breast cancer or ADH associated with another lesion were excluded. Dedicated breast 
radiologists reviewed all breast imaging for size of the lesion and residual calcifications after biopsy. 
Breast pathologists reviewed the biopsy slides for number of ADH foci, individual cell necrosis, and 
micropapillary features. Chi-square and Fisher’s exact tests were used to describe and test for 
associations between categorical demographic, clinical, radiologic, and pathologic characteristics of 
subjects. T tests and Wilcoxon tests were used to describe and test for associations between continuous 
characteristics. 
 
Results: During the study period, 82 women underwent 84 stereotactic biopsies at our institution 
followed by surgical excision. Underlying malignancy was identified at the time of excision in 14 breasts 
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(9 DCIS and 5 invasive cancer) for an upgrade rate of 16.7%. Age at time of biopsy, breast density, or 
having a personal or family history of breast cancer was not associated with upgrade to malignancy. The 
biopsy needle gauge or number of cores removed was not associated with upgrade. Features associated 
with higher risk of upgrade included lesions larger than 2cm, < 50% of the lesion removed by biopsy, 
presence of 3 or more foci of ADH, and lesions with individual cell necrosis. 
 
Conclusions: Advances in imaging and biopsy techniques have resulted in upgrade rates from ADH to 
malignancy lower than historically quoted. This provides an opportunity for more conservative 
management. Thorough radiologic and pathologic correlation can identify patients at low risk for 
upgrade who may be able to avoid surgical excision. 
 

 
 
 
 
252287 - Treatment of fibroadenoma with ultrasound guided focused ultrasound ablation (USgFUSA); 
Toxicity and early results from the first United States feasibility study, IDE-G130252 
 
David Brenin, Carrie Rochman, Katie Rea 
1

 
University of Virginia Medical Center, Charlottesville, VA 

Background/Objective: Current management of patients with fibroadenoma includes observation or 
surgical excision. The objectives of this study were to evaluate the safety and feasibility of Ultrasound 
guided High Intensity Focused Ultrasound (USgHIFU) delivered by the Echopulse device (Theraclion, 
Paris) for treatment of breast fibroadenomas. Patient safety, cosmetic outcome, tumor response and 
patient experience were assessed. 
 
Methods: Twenty female patients with a palpable breast fibroadenoma 1cm or larger were enrolled in a 
single arm treatment study and underwent USgFUSA of their tumor utilizing the Echopulse device. 
Optimal energy per sonication was individually established for each patient by determining the minimal 
energy setting found to produce tissue boiling within the lesion as observed on real-time B-mode 
ultrasound. Subjects experience of the treatment and toxicity were ascertained via standardized 
instruments. Patient experience, toxicity, cosmesis, and change in tumor size on both physical 
examination and ultrasound measurement were obtained immediately after treatment as well as 3, 6 
and 12 months post-treatment. 
 
Results: Enrolment is complete with 20 of 20 (100%) of patients successfully completing therapy. Mean 
tumor volume was 1.8cc (SD = 1.23, Range 0.57 – 5.7). Mean patient age was 35.2. Forty percent of 
patients were Caucasian, 40% Latino, and 20% were Black. Fifty percent reported a painful mass prior to 
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treatment. Mean power/sonication = 38.3 watts. Mean number of sonication sites treated/patient = 
34.3. All adverse events were grade 1 or 2. No skin burns, nor other major toxicities were observed at 
day 0, 7, or 3 months post-treatment. The most common adverse event observed was pain, reported by 
15/20 (75%) of patients during treatment, and 14/20 (60%) at day 7. Mean pain score during treatment 
= 16 on a scale from 0 to 100 (100 = worst pain). Mean pain score at day 7 = 12.2. Patient satisfaction 
from those completing 3 months follow-up to-date was 4.4 on a scale of 1-5 (5 = most satisfied) and 
likelihood they would recommend it to a friend or family member was 4.7 (5 = strongly agree).  
 
Conclusions: To date, in study IDE #G130252, Ultrasound guided Focused Ultrasound Ablation for 
treatment of fibroadenoma was well tolerated, and resulted in minimal toxicity. Early data on efficacy 
will be available at the time of presentation. 

 
Inclusion criteria and results 
 
 
256535 - Impact of chemoprevention indication score (CIS) on uptake of preventive therapy 
 
Mary Grace Bridges, Portia Siwawa, Patrick Pham, Amanda Christian, Rakhshanda Layeequr Rahman 
1

 
Texas Tech University Health Sciences Center, Amarillo, TX 

Background/Objective: We developed the Chemoprevention Indication Score (CIS) to enhance the 
uptake of chemoprevention by eligible patients via evidence-based risks/ benefit calculation in an 
efficient manner. This study demonstrates the impact of the use of CIS score in a high-risk clinic on 
patient uptake of preventive therapy. 
 
Methods: A retrospective analysis of a prospectively maintained database was performed. Data from 
patients from the Texas Tech University Health Sciences Center Breast Center of Excellence, Risk 
Assessment and Prevention Program (RAPP) from January 2010 to December 2014 was cross-tabulated 
using CIS scores and rates of uptake of chemoprevention. 
 
Results: Between January 2010 to December 2014, 157 patients were enrolled in RAPP. Thirty-one 
patients were under the age of 35 which precluded the calculation of Gail score. The remaining 126 
patients underwent Gail score and CIS calculation followed by counseling using visual CIS card regarding 
chemoprevention. 5-year Gail score distribution was as follows: 1.66-2%= 11 (13.1%); >2-3% = 32 
(37.6%); >3% = 42 (49.3%). The CIS score and prevention uptake is depicted in the table. Overall, 51/126 
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(40.8%) started chemoprevention treatment [39 (76.47%) patients took Tamoxifen, and 12 (23.53%) 
took Raloxifene]. 
 
Conclusions: The Chemoprevention Indication Score (CIS) enhances the uptake of chemoprevention by 
patients. Results of our study show promise for use in counseling women at risk for breast cancer. It can 
be utilized as a quick and easy tool to aid health care providers in counseling women at high risk 
regarding chemoprevention. 
 

 
CIS and prevention uptake 
 
 
257079 - The influence of psychiatric health on breast abscesses in the non-lactating patient: A 
community hospital’s experience 
 
Lauren DeStefano, Marci Fults, Sandhya Rao, Jeffrey Matthews, Suraj Malhan, Kelsey Schwartz, Karen 
Kish 
1

 
Mercy Catholic Medical Center, Philadelphia, PA 

Background/Objective: Puerperal mastitis and abscesses are well described in the literature; however, 
there is little data exploring the causes of nonpuerperal abscesses. Diabetes mellitus, smoking and 
obesity have been suggested as potential risk factors since they predispose patients to all soft tissue 
infections. This study examines the characteristics of patients who presented to our community hospital 
with breast abscesses and aims to identify possible risk factors in the development of nonpuerperal 
breast abscesses. 
 
Methods: After institutional review board approval, we retrospectively reviewed our database of all 
patients who presented to our institution with a diagnosis of breast abscess from June 1, 2009 to May 
30, 2016. Six hundred and forty-five patient encounters were initially identified. Encounters were 
excluded if the record was unable to be located within the electronic medical record (EMR), if it was an 
abscess recurrence, or if it was not a true diagnosis of breast abscess. The basic demographics, 
comorbidities, procedures performed, laboratory and microbiology data, as well as length of stay and 
recurrences for each patient were noted. Statistical analysis was performed using SPSS version 22.0. 
Pearson’s correlations were used to examine associations between demographics and comorbidities of 
patients with breast abscesses.  
 
Results: We identified 190 unique patients with a true diagnosis of a primary breast abscess (Mean age 
36.0, range 11 – 75). Of these patients, the majority were non-lactating (93%), non-diabetic (83%), 
obese (60%), African American (90%) women (95%) who were smokers (57%) (Table 1). We had a large 
percentage of patients (29%) with a co-existing psychiatric diagnosis. Twenty-one patients (11%), 38 
patients (20%) and 12 patients (6%) had a co-existing diagnosis of anxiety, depression and bipolar 
respectively. Patients on psychotropic medications were significantly more likely to have drainage 
performed in the Operating Room as opposed to in the Emergency Department (35% compared to 25%, 
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p < 0.01), as well as a significantly longer length of stay (p < 0.01) (Table 1). In addition, patients with a 
co-existing psychiatric diagnosis were significantly more likely to have a recurrence of their primary 
breast abscess in comparison to the general population (p = 0.017).  
 
Conclusions: Our study suggests that psychiatric co-morbidities and/or psychotropic medications may 
be potential risk factors for the development of nonpuerperal abscesses. This has not previously been 
reported. Interestingly, the majority of patients in our study with nonpuerperal breast abscesses were 
non-diabetics, which contradicts current literature. Limitations of our study include incomplete 
psychiatric histories, lack of patient follow-up, and a small patient population size. Further studies must 
be done to explore this relationship amongst psychiatric diagnoses, psychiatric pharmaceuticals and the 
development and/or recurrence of non-puerperal abscesses. A future aim will be to explore the use of a 
patient navigator in the management of our patients, particularly to assist in the establishment of care 
for treatment of our patients’ psychiatric co-morbidities.  
 

 
Results 
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252149 - Reduction mammaplasty improves quality-of-life in adolescents with macromastia: A 
longitudinal cohort study  
 
Joseph Firriolo1, Laura Nuzzi1, Carolyn Pike1, Michelle Webb1, Heather Faulkner1, Erika Walsh1, Amy 
DiVasta2, Brian Labow1 
1Adolescent Breast Clinic, Department of Plastic and Oral Surgery, Boston Children’s Hospital and 
Harvard Medical School, Boston, MA, 2

 

Adolescent Breast Clinic, Division of Adolescent/Young Adult 
Medicine, Boston Children’s Hospital and Harvard Medical School, Boston, MA 

Background/Objective: Macromastia, the benign overgrowth of one or both breasts, is a common 
condition with a well-documented negative impact on mental and physical health, self-esteem, and 
social functioning. Reduction mammaplasty during adolescence is relatively controversial; the 
psychological effects of treatment in this age group are largely unknown. This study seeks to measure 
changes in health-related quality-of-life (HRQOL) and breast-related symptoms following reduction 
mammaplasty in adolescents, and explore the effects of age and BMI category at time of surgery on 
postoperative quality-of-life outcomes. 
 
Methods: In this longitudinal cohort study, our group administered the Short-Form 36v2 (SF-36), 
Rosenberg Self-Esteem Scale (RSES), Breast-Related Symptoms Questionnaire (BRSQ), and Eating-
Attitudes Test-26 (EAT-26) to 102 adolescents with macromastia and 84 unaffected female controls, 
aged 12 to 21 years. Patients with macromastia completed surveys preoperatively and postoperatively 
(at 6 months, 1 year, 3 years, and 5 years). Control subjects completed baseline and follow-up surveys at 
the same intervals. Higher scores in the SF-36, RSES, and BRSQ are associated with a better HRQOL, 
global self-esteem, and fewer/less severe breast-related symptoms, respectively. Higher scores in the 
EAT-26 are indicative of disordered eating thoughts and behaviors. 
 
Results: Mean age at the time of reduction mammaplasty was 17.9 ± 1.7 years. Patients with 
macromastia demonstrated significant score improvements postoperatively from baseline on the RSES, 
BRSQ, and in 7 out of 8 SF-36 domains (Table 1; p < 0.001). Postoperative subjects scored significantly 
higher than controls at follow-up on the RSES and in 4 SF-36 domains (physical functioning, bodily pain, 
social functioning, and mental health), when controlling for differences in baseline BMI category (p < 
0.05, all). Follow-up scores on the EAT-26, BRSQ, and in 4 SF-36 domains (role-physical, general health, 
vitality, and role-emotional) did not differ between the 2 groups (p≥0.05, all). Following reduction 
mammaplasty, the proportion of patients experiencing pain, bra strap grooving, inframammary 
intertrigo, and difficulty participating in sports and finding properly fitting bras/clothing was significantly 
lower than at baseline (p < 0.001, all), with postoperative rates similar to those seen in control subjects 
(p≥0.05, all). Both younger (< 18 years, n=54) and older patients (≥18 years, n=48) had significant 
postoperative improvements in RSES and BRSQ scores. On the SF-36, only older patients experienced a 
benefit in the mental health subscale (p < 0.001). When the macromastia group was stratified by BMI 
category, both healthy-weighted (n=38) and overweight/obese patients (n=64) had significant 
postoperative improvements on the RSES and BRSQ, and 6 SF-36 domains. Unlike their healthy-
weighted counterparts, overweight/obese patients did not have improvements in SF-36 general health 
(p=0.65). 
 
Conclusions: Reduction mammaplasty was significantly associated with improvements in HRQOL and 
breast-related symptoms of adolescent patients. Postoperatively, patients report levels of well-being 
similar to, if not higher than, unaffected age-matched females. These results largely do not vary by BMI 
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category or age. Patients and providers should be aware of the potential benefit of reduction 
mammaplasty for adolescents with symptomatic macromastia. 
 

 
Comparisons of baseline and follow-up survey scores for patients with macromastia who underwent reduction mammoplasty 
and healthy adolescent females followed over time 
 
 
255583 - The treatment conundrum for idiopathic granulomatous mastitis 
 
Anna Granat1, Melissa Brizuela2, Heather Macdonald1, Maria Nelson3, Juan Felix4, Stephen Sener3 
1Department of Obstetrics and Gynecology, LAC+USC Medical Center and Keck School of Medicine, 
University of Southern California, Los Angeles, CA, 2Keck School of Medicine, University of Southern 
California, Los Angeles, CA, 3Department of Surgery, LAC+USC Medical Center and Keck School of 
Medicine, University of Southern California, Los Angeles, CA, 4

 

Department of Pathology, LAC+USC 
Medical Center and Keck School of Medicine, University of Southern California, Los Angeles, CA 

Background/Objective: Idiopathic Granulomatous Mastitis (IGM) is an uncommon benign inflammatory 
breast disease, for which the etiology and treatment are unclear. It is characterized by noncaseating 
granulomata with microabscesses confined to breast lobules. The prevalence of IGM is unknown, and 
what few parameters exist for treatment have been derived from anecdotal evidence and small 
retrospective studies. Thus, there is need for further study of the risk factors, pathogenesis, and 
treatment for IGM. While no standardized treatment protocol exists at our institution for IGM, the 
treatment algorithm has consisted of a stepwise approach starting with conservative management, 
reserving methotrexate and surgical intervention for persistent or severe disease.  
 
Methods: A pathology database was retrospectively queried for diagnoses of granulomatous disease on 
breast biopsy or fine needle aspiration from January 2008 to October 2013. Patients with cultures 
positive for fungal infections and tuberculosis were excluded. Medical charts were reviewed for 
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demographic information, clinical presentation, treatments, and clinical outcomes (including resolution 
and recurrence). Univariable and multivariable models were employed, and outcomes were analyzed by 
the Kaplan-Meier method.  
 
Results: Of the 209 patients who met criteria for IGM, 192 (92%) were Hispanic. The mean age was 36 
years, and nearly all were overweight or obese with a mean BMI of 30 (SD+/- 6.5). One hundred eighty-
four (88%) patients had at least one prior pregnancy, and 173 (83%) had >1 prior live birth. There were 
132 (63%) patients who had complete resolution of disease, with median time to resolution of 22 weeks. 
For the 36 (17%) patients who received expectant management alone, median time to complete 
resolution was 17 weeks. Prolonged times to complete resolution were observed with the use of 
glucocorticoids (HR 0.61, p = < 0.001), antibiotics (HR 0.65, p = 0.002), and/or methotrexate (HR 0.50, p = 
0.004). Of note, 70 (33%) patients were lost to follow up. For those who achieved complete resolution of 
disease, the overall risk of recurrence was 12.4% and did not appear to be related to the method of 
medical management. Incision and drainage and/or surgical intervention were the only factors 
associated with an increased rate of recurrence (HR 2.24, p = 0.02).  
 
Conclusions: For patients with milder forms of disease, expectant management alone resulted in 
complete resolution of disease in 4-5 months. For patients with more severe forms of disease who 
received medical management, there were increases in time to resolution. It was not clear that any form 
of management resulted in improvements in the rates of resolution of disease. Irrespective of treatment 
strategy, the majority of patients in our study achieved complete resolution, and recurrence of 
symptoms was infrequent.  
 
 
257053 - 12,000 breast biopsy clips and counting: Current and future implications of breast biopsy 
marker placement accuracy  
 
Mary Hayes1, Heather Wright2, Erica Bloomquist2 
1Memorial Healthcare System, Hollywood, FL - Sheridan Healthcare, Fort Lauderdale, FL, 2

 

Memorial 
Healthcare System, Hollywood, FL 

Background/Objective: Breast biopsy clips help verify correct site surgical excision on specimen x-ray. 
Most radiologists describe accurate clip placement as being within 1 cm of the target. However, it is 
unclear whether this refers to 1 cm distance is measured from the center of the target lesion or 1 cm 
from the edge of the target. The 2014 consensus panel led by the Society of Surgical Oncology redefined 
clear surgical margins for a subset of invasive cancer specimens as “no ink on tumor”. This updated 
definition may decrease re-excision rates, improve cosmetic outcomes, and decrease treatment costs. A 
refined description of clip placement accuracy from the center of the target lesion may be more 
consistent with the updated surgical margin definition. Since non-wire localization devices (Seeds, 
SCOUT, MAGSEED, RFID), are deposited similar to biopsy clips, center placement could help achieve 
clear surgical margins and decrease re-excision rates.  
 
Methods: For each breast biopsy clip placement procedure 2011, 2012, 2013, 2015, and Q1-3 2016, the 
radiologist, imaging modality, clip type, and placement accuracy were recorded. Accurate clip placement 
was defined as the clip localized 0 - 10 mm from the target on post biopsy mammography. For each 
migrated clip, the radiologist assessed whether an additional clip placement was needed (e.g. lack of 
residual target or if clip placement would impact decisions based on neoadjuvant treatment plans). 
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Review of all images of migrated clips was used to provide performance feedback to radiologists and to 
update the clip/marker inventory.  
 
Results: 12,356 clip placements (64% US, 27% ST, 9% MRI) showed clip migration of 1.6% overall. US 
guidance was the most accurate modality 99.7%, followed by MRI 98.6%, and ST 95.3%.  
 
Conclusions: Clip marker placement, currently described as placement within 1 cm of the target lesion, 
is 95-100% accurate in most patients. A refined Radiology description of breast biopsy clip placement 
where distance is measured from the center of the target may be more consistent with the updated 
surgical margin definition and further: 1) Standardize published results 2) Establish goals for 
preoperative non-wire localization device placement 3) Establish feasibility for future image-guided 
placement of one-step procedures with one device that is placed at biopsy and serves as both clip 
marker - localization device and potential therapy delivery devices.  

 
Accuracy of clip placement using ultrasound, stereotactic, MRI guidance and varied placement at the center, edge, and outside 
the target may all be described as accurate placement. A refined description of clip placement accuracy, that measures distance 
from the center of the target lesion, may be more consistent with the updated surgical margin definition. 
 
 
257094 - Confidence in uncertainty: A survey of breast health recommendations for high-risk benign 
breast disease 
 
Coralea Kappel1, Erin Cordeiro2 
1University of Ottawa, Ottawa, ON, Canada, 2

 

The Ottawa Hospital, Division of General Surgery, 
University of Ottawa, Ottawa, ON, Canada 

Background/Objective: Nearly one-third of all breast biopsies demonstrate a high-risk benign breast 
lesion; however, the management of these lesions has changed dramatically over the past few years, 
ranging from routine surgical incision to imaging surveillance. The aim of this study is to determine 
current practice patterns and comfort levels of breast health professionals managing patients with high-
risk benign breast lesions.  
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Methods: A web-based survey link was sent to members of the Canadian Society of Surgical Oncology, 
Canadian Association of General Surgery and Canadian Association of Radiologists. The survey presented 
5 detailed case-based scenarios, each describing a patient with a high-risk benign breast lesion including: 
classical lobular carcinoma in situ (cLCIS), atypical ductal hyperplasia (ADH), papilloma without atypia, 
radial scar and flat epithelial atypia (FEA). Participants were asked their recommended management 
strategy for each case. Respondents were also asked their estimates of future breast cancer risk and the 
role of chemoprevention for both cLCIS and ADH. Responses were collected between August 2nd, 2016 
and September 10th 2016. Participants who did not complete the 5 case-based questions were excluded 
from analysis. 
 
Results: Forty-one respondents answered the demographic and case-based survey questions. Nineteen 
(46%) were surgeons and 22 (52%) were radiologists. Most participants had been in practice for more 
than 15 years, worked in an academic setting and dedicated 15-50% of their practice to breast patients. 
The median overall comfort level in managing high-risk benign breast disease was 4.0 (out of a 
maximum of 5), with surgeons being more comfortable than radiologists (4.0 vs. 3.5, p=0.003). When 
asked about the role of surgery following a percutaneous biopsy revealing cLCIS, 44% of respondents felt 
a lumpectomy was indicated while 51% felt that follow-up was appropriate. When presented with a case 
of a papilloma on percutaneous biopsy, 27% of respondents recommended a lumpectomy, while 68% 
recommended imaging follow-up. For a percutaneous biopsy indicating FEA, 49% of overall respondents 
recommended follow-up and 46% recommended surgery; surgeons were slightly more likely to 
recommend surgery than radiologists (63% vs. 32%, p=0.08). Even for ADH there was no consistent 
recommendation, with 56% of respondents recommending surgery and 42% observation. The greatest 
consensus came from a case demonstrating a radial scar, where 65% of respondents who felt the biopsy 
was concordant, recommended surgery. When asked what the lifetime breast cancer risk associated 
with cLCIS and ADH was, both surgeons and radiologists vastly under-estimated, with the majority 
indicating a lifetime risk of 15-20% for cLCIS and 10-15% with ADH. Most breast health professionals did 
not refer patients with either cLCIS or ADH for a discussion of chemoprevention. 
 
Conclusions: This survey demonstrates that even though breast health professionals feel quite confident 
in their knowledge of high-risk benign breast disease, there is no consensus regarding the treatment. 
We also demonstrated that most breast health professionals vastly underestimate the lifetime risk 
associated with both cLCIS and ADH and neglect to refer for discussion of chemoprevention. The results 
highlight the current gaps in knowledge and demonstrate that evidenced-based guidelines are urgently 
needed to ensure more uniform practice and to reduce confusion for our patients. 
 
 
257072 - Intraductal papilloma on core biopsy: To excise or not excise?  
 
Sayee Kiran1, Maria Nelson2, Meade Johnson1, Pulin Sheth1, Yanling Ma1, Julie Lang2 
1University of Southern California, Los Angeles, CA, 2

 

Department of Surgery, LAC+USC Medical Center and 
Keck School of Medicine, University of Southern California, Los Angeles, CA  

Background/Objective: Intraductal papillomas (IDP) are tumors that form in the lactiferous ducts of the 
breast. IDPs with atypia, large size, palpable, or are symptomatic are typically excised due to a risk of 
malignancy. However, the presence of a benign IDP without atypia does not confer increased risk of 
breast cancer. The aim of our study was to evaluate whether excision of IDP might be overtreatment 
based on quantifying the rates of upgrade in a consecutive patient population where all IDPs were 
routinely excised.  
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Methods: We retrospectively reviewed the records of patients treated for IDP at our institution from 
2009-2016. We identified 157 core needle biopsy (CNB) proven IDPs that underwent surgical excision. 
We reviewed pathology reports to determine the rates of atypia, invasive or in situ malignancy. 
Univariate analysis was performed using the Fisher's Exact Probability Test.  
 
Results: The median age of the patients was 56 years with a median length of follow up of 15.5 months. 
All patients had radiographic abnormalities and the median size of IDPs was 1.3cm. Fifty-five patients 
(35%) had palpable findings compared to n=85 (54%) with mammographically detected lesions, which 
was the most common method of detection. Thirty-seven patients (24%) presented with symptoms of 
nipple discharge with n=16 (10%) having symptoms of bloody nipple discharge. All 157 patients 
underwent surgical excision after CNB. Fourteen patients (9%) had atypia (n=11 had atypical ductal 
hyperplasia and n=3 were not further classified in the pathology reports). Malignancy was found in n=10 
patients (6%), in which n=7 patients had in situ carcinoma (70%) compared to n=3 who had invasive 
malignancy (30%). Of the invasive carcinomas, 100% were invasive ductal or invasive lobular carcinoma. 
None of the invasive malignancies were invasive papillary carcinoma. No association with upgrade rate 
was found when evaluating subsets of patients based on nipple discharge, imaging features, lesion 
location (distance from the nipple), family history or use of oral contraceptives. The median size of IDPs 
showing invasive malignant features was 1.35cm, in situ malignant features was 1.2cm and atypical 
features was 1.3cm. Therefore, size was not a significant predictor in upgrade rate of IDPs.  
 
Conclusions: IDPs found on CNB have a low chance of harboring an occult malignancy. However, the 
upgrade rate in our institutional consecutive series of surgically excised CNB-proven IDPs, 9% had atypia 
and 6% had upgrade to malignancy, with 70% in situ and 30% invasive malignancy. Surgical excision 
should be considered for IDP found by CNB given the relatively high rate of upgrade and the lack of 
clinical features predicting for upgrade.  
 
 
256575 - Upstaging of papillary lesions to carcinoma in African American women 
 
Michalina Kupsik1, Claudia Perez2, Archana Bargaje2 
1University of Illinois, Metropolitan Group Hospitals, Chicago, IL, 2

 

Mercy Hospital and Medical Center, 
Chicago, IL 

Background/Objective: Management of papillary lesions has been controversial with studies showing 
different rates of upstaging to malignancy. This has led to variable management consisting of either 
resection or serial imaging. Differences across studies suggests that there may be inherent differences 
between papillary lesions among different populations. Thus far, there has been a paucity of 
investigation into papillary lesions with regard to race. The aim of this study was to look at the incidence 
of papillary lesions across a predominantly African American population and to identify if there are any 
identifiable risk factors associated with upstaging of papillary lesions.  
 
Methods: This was a retrospective chart review of patients treated at the Hospital and Medical Center. 
Eligible patients were selected by CNB pathology records with the descriptor "papillary" or "papilloma." 
Biopsies with synchronous DCIS or with "papillary type" DCIS were excluded. The lesions were 
categorized into groups of: papillary lesion or papilloma; papillary hyperplasia and papillary lesion with 
atypia. The final excisional pathology diagnosis as well as radiographic and patient factors were recorded 
and then analyzed to compare each factor with the rate of upstaging. 
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Results: 123 biopsies were identified that met inclusion and exclusion criteria which accounted for 6% of 
all breast core needle biopsies performed. 63% of the patients were African American. Atypical papillary 
lesions were most likely to be upstaged to malignancy at a rate of 27.7%. The odds ratio was 3.3, P=.05. 
Papillary lesions and papillary lesions with hyperplasia were also upstaged to cancer at a lower rate of 
8.3% and 12.5% respectively. A multivariate analysis of all papillary lesions demonstrated a higher 
likelihood of upstaging based on BIRADS classification (P=.04). There was no association between race, 
age, size of lesion and radiographic features. An analysis of only the atypical lesions also demonstrated 
an association with higher BIRADS classification (P=.04). In addition, cases with distortion were 
significantly more likely to be upstaged to malignancy (OR = 2.67, P = 0.04, 95% CI 1.03-6.89). No other 
patient or radiographic characteristics were associated with upstaging. 
 
Conclusions: There was a 6% incidence of papillary lesions found on CNB in this predominantly African 
American population compared to the 2-4% incidence reported by other studies. This difference may 
reflect an inherent predisposition for the development of papillary lesions in African Americans. 
However, upon further analysis there did not appear to be a higher risk of upstaging to malignancy 
among this group of women. It is important to note that in this study we investigated the rate of 
upstaging to malignancy. We did not investigate the clinical course of the woman diagnosed with 
cancer. African American woman when compared to Caucasian women have been found to have more 
advanced disease at diagnosis of breast cancer, as well as a higher likelihood of ER negative status and 
higher risk of recurrence. This may also be the case with papillary cancer in this group of women, 
however this is yet to be studied in depth. The rate of upstaging atypical lesions to malignancy was 
27.7% which was within the range of other studies. In our analysis, pure papillary lesions and those with 
hyperplasia were also found to have a rate of upstaging along an increasing gradient. Similar to other 
studies, there were no identifiable patient or radiographic risk factors that increased the likelihood of 
upstaging, with the exception of BIRADS classification. Our study reflects what has been observed 
before; that papillary lesions are extremely variable without any readily identifiable risk factors to 
suggest upstaging. Currently there is no indication that African American race is associated with a higher 
risk of upstaging. 
 
 
255593 - Efficacy and safety of ductal lavage for non-lactational idiopathic granulomatous mastitis: A 
retrospective case series study 
 
Shunrong Li, Kai Chen, Liling Zhu, Jiawei Wang, Minghua Zeng, Fengxi Su 
Sun Yat-sen Memorial Hospital, Sun Yat-sen University, Guangzhou, Guangdong, China  
 
Background/Objective: For non-lactational patients with pathologically diagnosis of idiopathic 
granulomatous mastitis (IGM), the current treatments include antibiotics and/or corticosteroids, 
surgery, or observation alone. In this retrospective case series study, we reported the efficacy and safety 
outcomes of the ductal lavage as the first-line treatment for IGM female Chinese patients. 
 
Methods: We retrospectively reviewed our database and identified 20 IGM patients that had received 
ductal lavage as the first-line treatment. The inclusion and exclusion criteria include: 1) 18-65 years old 
female patients; 2) Mastitis occurred at least 1 year after the cessation of the very recent lactation.3) 
Received ductal lavage as first-line treatment. 4) Pathologically diagnosed as IGM; 5) Pregnant women, 
or women with breast carcinoma were excluded; 6) Patients with systemic lupus erythematosus(SLE), 
rheumatic disorders, or tuberculosis were excluded. For the ductal lavage, we inserted the infusion 
cannula (21-23G) into 4-5 lactiferous ducts from the nipple under local anesthesia, and pump 10ml 
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irrigation solution (2% Lidocaine 5ml, Triamcinolone acetonide 40mg，0.9% saline 10ml and ceftriaxone 
1.0g) into the ducts. The patient returns to the clinic the next day, with the irrigation solution staying in 
the lactiferous ducts overnight, and receives breast massage. Repeat the infusion and massage 
procedure every other day, for 2 weeks. We reviewed the charts and information of these patients, and 
obtained the follow-up information by telephone and face-to-face visit at clinic. Complete response (CR) 
is defined as the disappearance of palpable mass and all related symptoms (redness, tenderness, etc.). 
Partial response (PR) was defined as significant relief of symptoms, but does not reach the CR criteria. 
Stable and progressive diseases (SD/PD) were defined as unchanged and progressive symptoms, 
respectively, indicating the ineffectiveness of the treatment.  
 
Results: A total of 20 patients were identified as eligible. The median age was 34.5 (15-53) years old. The 
median (range) size of the mass by palpation was 6.25(1.5-12) cm. There were 12 patients had a history 
of breast feeding and one of them had lactational mastitis during the breast-feeding period. With a 
median follow-up of 5.7 months. There were 9 patients achieved CR. The median (range) months to CR 
was 1.8 (0.7-6.3) months. These patients did not receive any further treatments. There were 10 patients 
achieve PR. Among them, 2 received surgical treatment, and one received steroid treatments. The 
others did not receive any further treatment. There was one patient who had SD/PD, and received 
surgical treatment. The procedure of the ductal lavage is safe and painless, without any adverse events. 
 
Conclusions: This retrospective study suggested the efficacy and safety of ductal lavage used as the first-
line therapy for non-lactational IGM patients. A prospective, single arm study with more data collected 
was registered (NCT02794688) and initiated, to confirm the result of this study.  
 
 
246845 - Upgrade rates to ductal carcinoma in situ (DCIS) or cancer when atypical ductal hyperplasia is 
found on core biopsy: Does size matter? 
 
Preeti Shenoy1, Kenneth Sadler Meyers1, Diana Dickson-Witmer2 
1Christiana Care Health System, Newark, DE, 2

 

Christiana Care Breast Center and Breast Program, Helen F 
Graham Cancer Center and Research Institute, Newark, DE 

Background/Objective: Atypical ductal hyperplasia (ADH) on core needle biopsy of the breast is an 
indication for excision to rule out ductal carcinoma in situ (DCIS) or cancer in the vicinity. The upgrade 
rate in the literature ranges from 15% - 30% or higher. Excisional biopsy is unpleasant for the patient 
and costly ($8,500 or more) to the system. There is some evidence that upgrade rates are lower with 
vacuum assisted large bore core needle biopsies than with small bore core needle biopsies. Our 
hypothesis was that a combination of core biopsy associated variables, such as needle size and target 
characteristics, might be used to define a subset of ADH on core patients for whom excisional biopsy 
might safely be omitted. 
 
Methods: This is a single institution retrospective study of189 patients from 2011 to 2013 with atypical 
ductal hyperplasia on core needle biopsy who then underwent a surgical resection. Patients with a 
diagnosis of ductal carcinoma in situ or invasive carcinoma on core biopsy were excluded. The primary 
objective was to identify the upgrade rates from ADH found on needle core biopsy after surgical 
excision; the secondary objectives were to identify aspects associated with upgrade status including size 
of biopsy probe, imaging target and patient age. 
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Results: A comparison analysis between the upgraded group and the non-upgrade group showed a 
lower upgrade rate associated with a larger core (9g, vacuum assisted) when compared with smaller 
core needles (13g) (10% vs 20%, p=0.0521). The overall upgrade rate was 15%.  
 
Conclusions: Because of the historically high upgrade rates after findings of atypical ductal hyperplasia 
on core needle biopsy, surgical excision has been the standard of care. This study aimed to delineate 
factors associated with a lower rate in order to potentially identify a group for whom excision might 
safely be omitted. This study showed that a large bore needle (9g, vacuum assisted) was associated with 
a smaller percentage upgrade (n=9, 10% vs. n=20, 20%; p=0.0521) when compared to a smaller bore 
needle (13g, both automated gun and vacuum assisted). In contrast to previous studies which found 
that 9g and 11g core biopsy needles have a similar upgrade rate, this study compared 9g needles to 13g 
needles and found a lower upgrade rate with the larger bore needle. However, even the 9g vacuum 
assisted device had a 10% upgrade rate to DCIS or cancer when excisional biopsy was subsequently 
performed. Our data do not support omission of excisional biopsy after ADH is found on core, regardless 
of core needle size or target lesion characteristics. 
 
  
256305 - A single institutional review of papilloma found on core biopsy from 2008-2015 
 
Carol Woo 
Elmhurst Hospital/Mount Sinai School of Medicine, Briarcliff Manor, NY 
 
Background/Objective: The management of papilloma found on percutaneous core biopsy traditionally 
requires an open surgical biopsy to rule out additional disease such as DCIS or invasive cancer, i.e., an 
upgrade. Upgrade rates range between 2-44% in the published literature. While numerous predictors of 
upgrade have been examined, identifying patients for whom the core biopsy is sufficient (and therefore 
not requiring a surgical biopsy) remains controversial. We conducted a review of our own patients with 
a benign papilloma diagnosed by core biopsy examining numerous factors which may be used to 
delineate those requiring further surgical biopsy. 
 
Methods: A retrospective chart review was completed for patients found to have a benign papilloma on 
initial core biopsy over a 7-year period from 2008 to 2015 at a single institution.  
 
Results: Out of 129 patients with papilloma on initial core biopsy, 127 underwent surgical excision. In 
the ‘upgrade’ group, 8 patients had an invasive cancer or DCIS. The ‘non-upgrade’ group consisted of 
119 patients of whom 15 patients with ADH and 1 patient with LCIS were included. Patients in the 
upgrade group were older, at an average age of 67 years old, compared to the non-upgrade group at an 
average age of 54 years old. Four out of the 8 patients (50%) in the upgrade group had atypia on initial 
core biopsy, compared to 23 out of 119 patients (19%) in the non-upgrade group. Patients in the 
upgrade group were more likely to have had their biopsy with a 14-gauge needle at 87%, compared to 
the non-upgrade group at 41%.  
 
Conclusions: At our institution, patients found to have upgrade in disease (invasive cancer and DCIS) 
after excision of a benign papilloma diagnosed by percutaneous core biopsy were older in age, more 
likely to have had their biopsy with a 14-gauge needle, and with atypia on initial pathology compared to 
the non-upgrade group. Based on these findings and those of previously published studies, these factors 
may be used to better manage patients found to have a benign papilloma on core biopsy. 
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256635 - Selective use of sentinel lymph node surgery in patients undergoing prophylactic 
mastectomy using intraoperative pathology  
 
Brittany Murphy1, Amy Glasgow1, Gary Keeney1, Elizabeth Habermann2, Judy Boughey1 
1Mayo Clinic, Rochester, MN, 2

 
Mayo Clinic, Center for the Science of Health Care Delivery, Rochester, MN 

Background/Objective: Routine sentinel lymph node (SLN) surgery in patients undergoing prophylactic 
mastectomy (PM) is unnecessary as the vast majority of PMs do not have cancer. However, in the rare 
case where final pathology shows invasive cancer, PM patients who did not have SLN surgery may 
require a second operation for axillary staging. Our institution utilizes intraoperative pathology to guide 
surgical decision for resection of SLNs in PM. The aim of this study was to review the outcomes of this 
approach. 
 
Methods: We identified all women ≥ 18 years who underwent bilateral PM (BPM) or contralateral PM 
(CPM) at our institution from 1/2008-7/2016. Each breast was counted as one case. Most patients 
underwent preoperative radiocolloid injection in PM. We evaluated the frequency of SLN resection and 
rate of occult breast cancer (DCIS or invasive disease) identified in the PM. We used the following 
definitions: over-treatment - SLN surgery in patients without cancer; under-treatment - no SLN surgery 
in patients with cancer; appropriate treatment - no SLN in patients without cancer or SLN surgery in 
patients with cancer.  
 
Results: PM was performed on 1,900 breasts: 1,410 (74.2%) CPMs and 490 (25.8%) BPMs. Overall, SLN 
surgery guided by intraoperative pathology resulted in appropriate treatment of 1,787 (94.1%) cases: 
1,319 (93.5%) CPMs and 468 (95.5%) BPMs. Cancer was identified in 58 (3.0%) cases (32 invasive disease 
and 26 DCIS) on final pathology. Concurrent SLN surgery was performed in 44 of these cases, due to 
intraoperative pathology in 43 (cancer identified in 39 and atypia in 4) and in one case a SLN was 
resected within the axillary tail of the breast. Four patients (9.1%) had a positive SLN and 2 had 
completion axillary dissection performed at the same operation. In 8 cases, cancer/atypia was identified 
on intraoperative pathology but no SLN was resected (4 patients were not preoperatively injected with 
radiocolloid and one pre-operatively declined SLN surgery). In 6 cases, cancer/atypia was not identified 
intraoperatively and found on final pathology (3 invasive and 3 DCIS); no patients returned to the 
operating room for axillary surgery. Invasive disease found on intraoperative pathology was larger than 
that seen only on final pathology (6.4 mm versus 3.8 mm, p=0.05). SLN surgery was appropriately 
performed in PM cases with intraoperative identification of cancer in 39 cases (2.0%). SLNs were 
removed due to atypia in the PM in 18 cases and in 81 breasts with benign pathology. SLN surgery 
directed by intraoperative pathologic analysis allowed appropriate treatment in 1,787/1,900 (94.1%) 
breasts, by avoiding SLN in 1,743 cases (91.7%), and performing SLN in cases with cancer in 44 (2.3%); 
compared to over-treatment in 97% if routine SLN surgery is performed in all PM patients and under-
treatment in 3% if SLN is not performed in any PM patients.  
 
Conclusions: Intraoperative pathology to direct SLN surgery in patients undergoing prophylactic 
mastectomy allowed the vast majority of patients to have appropriate SLN staging in one operation. This 
approach minimizes over-treatment from routine SLN at time of PM and minimizes under-treatment 
from avoiding SLN in PM for those cases where malignancy is identified.  
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Sentinel lymph node surgery guided by intraoperative pathology in patients undergoing prophylactic mastectomy 
 
 
257197 - Morbidity and quality of life outcomes of breast reconstruction for unilateral mastectomy vs. 
additional contralateral prophylactic mastectomy: A cohort study of 211 breast reconstruction 
patients 
 
Mohamad Sebai1, Ricardo J. Bello2, Eric L Wan2, Charalampos Siotos2, Jeff Aston2, David Cui2, Julie Lee2, 
Sethly Davis2, Mehran Habibi2, Justin M. Sacks2, Michele A. Manahan2, Carisa M. Cooney2, Gedge D. 
Rosson2 
1Johns Hopkins University, School of Medicine, Department of Surgery, Baltimore, MD, 2

 

Johns Hopkins 
University School of Medicine, Baltimore, MD 

Background/Objective: The rates of contralateral prophylactic mastectomy at the time of therapeutic 
mastectomy for unilateral breast cancer have more than tripled in the past decade, reaching 12.7% of 
cases. This is despite the lack of evidence for survival benefit associated with these procedures. Indeed, 
there is a lack of published data on postoperative outcomes for cases of contralateral prophylactic 
mastectomy followed by bilateral breast reconstruction (CBR) compared to unilateral mastectomy and 
breast reconstruction (UR). We performed the current study to investigate potential differences in 
morbidity and patient-reported quality of life (QoL) outcomes between these 2 groups. 
 
Methods: Using our IRB-approved, prospectively collected breast reconstruction patient registry, we 
queried pre- and post-operative data from patients who underwent CBR or UR at our institution. Data 
included patient demographics, comorbidities, surgical history, cancer treatment, pre-operative and 12-
month post-final reconstruction Breast-Q© scores, breast reconstruction treatment, and post-operative 
complications. We used simple and multiple linear regression to compare morbidity and QoL changes 
between the study groups (CBR vs. UR). Satisfaction with abdomen domain was not included in the 
analyses due to the heterogeneity of reconstruction types, however, type of reconstruction was 
adjusted for in the adjusted analysis. 
 
Results: Between 2010 and 2015, 211 patients underwent CBR (n=86, 40.8%) or UR (n=125, 59.2%). 
While the unadjusted surgical morbidity was significantly higher for the BR group at 60 days post-tissue 
expander placement (p < 0.001), it was not significantly different between groups immediately before 
final reconstruction, at 60 days post-final reconstruction, or at 1 year post-final reconstruction. After 
adjusting for age, BMI, type of reconstruction, timing of reconstruction, chemotherapy, radiotherapy, 
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and previous breast surgery, CBR patients did not have a statistically significant difference in pre- to 
post-reconstruction changes of QoL when compared to UR in the domains of Satisfaction with Breast 
(p=0.62), Psychosocial Well-being (p=0.71), Sexual Well-being (p=0.85), and Chest Physical Well Being 
(p=0.09). 
 
Conclusions: Our findings suggest that performing a contralateral prophylactic mastectomy at the time 
of therapeutic mastectomy and bilateral breast reconstruction for unilateral breast cancer is not 
associated with higher QoL compared to unilateral mastectomy and breast reconstruction. While there 
was no increased morbidity at 1 year post-final breast reconstruction, there was a higher rate of short-
term (60-day) complications for staged breast reconstruction following tissue expander placement for 
the CBR group. These results would help in counseling patients interested in undergoing contralateral 
prophylactic mastectomy and bilateral breast reconstruction for unilateral breast cancer. 
 
 
255995 - Contralateral prophylactic mastectomy in early breast cancer: A systematic qualitative 
review and theoretical framework 
 
Sara Temple1, Nicole Look Hong2, Anna Gagliardi3, Frances Wright2 
1University of Toronto, Toronto, ON, Canada, 2Sunnybrook Health Sciences Centre, Toronto, ON, Canada, 
3

 
University Health Network, Toronto, ON, Canada 

Background/Objective: Rates of contralateral prophylactic mastectomy (CPM) in North America have 
been increasing significantly. Numerous studies have demonstrated that CPM has no survival benefit in 
the average risk population and it is not recommended. In our previous work, we determined that 
women predominantly choose CPM because they overestimate their risk of contralateral breast cancer, 
breast cancer recurrence as well as their risk of dying from breast cancer. The purpose of this study was 
to complete a systematic review of the international qualitative literature to understand why women 
chose CPM and develop a theoretical framework to explain this phenomenon  
 
Methods: We performed a systematic review of the literature using Medline, EMBASE, and Cinahl 
databases between 2004-2015. We included studies if patients were older than 18 years, had non-BRCA, 
unilateral breast cancer and underwent a contralateral prophylactic mastectomy and had qualitative 
data. Abstracts were reviewed for relevance and 2 independent reviewers reviewed all articles meeting 
criteria for inclusion. All articles were assessed for quality using the Standards for Reporting Qualitative 
Research: A Synthesis of Recommendations. Thematic analysis was performed. 
 
Results: Our initial search yielded 432 abstracts, of which 23 were reviewed in full. Sixteen were met the 
inclusion and exclusion criteria. Study design was inhomogeneous and included purely qualitative date, 
survey data and both. Study quality was variable. We identified 2 major themes. The overarching theme 
was that women choose CPM because of fear of death and recurrence and to take control of their 
cancer. The second major theme was that although women were satisfied with their decision to pursue 
CPM, many had some dissatisfaction with the result, especially those who had breast reconstruction. 
The Health Belief Model (HBM) was then used as a framework to understand how these factors 
contribute to a woman’s decision to pursue CPM. Many women have an elevated sense of threat (high 
perceived vulnerability and severity). There are few perceived barriers to this procedure and women see 
CPM as providing a significant benefit (risk reduction). Furthermore, many women cite experiences of 
friends or family which act as ‘cues to action.’ All of these factors strongly influence women to choose 
CPM.  
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Conclusions: A systematic review of the international literature confirmed that women choose CPM 
because of fear of recurrence and death from breast cancer even when that risk is low. Understanding 
this process in terms of the Health Belief Model may allow healthcare providers to provide meaningful 
guidance to women seeking CPM. 
 

 
Health Beliefs Model Framework 
 
 
257157 - Contralateral prophylactic mastectomies: Correlations between primary tumor and 
histological findings of contralateral breast 
 
Valeria Vitale, Maria Sole Mattei, Augusto Lombardi, Stefano Maggi, Gianluca Stanzani, Domenica Di 
Stefano, Gaetano Vincenzo Cunsolo, Silvia Amato, Laura Campanella, Maria Rosaria Mastrangeli, Claudio 
Amanti 
Sant'Andrea Hospital of Rome, Rome, Italy 
 
Background/Objective: In Italy in 2015 48,000 new cases of breast carcinomas were diagnosed. Women 
who are diagnosed with breast cancer have a significant risk of developing contralateral breast cancer 
during the rest of their lives and this risk is closely associated to the family history, to the onset of breast 
cancer at a young age and is expressed at about 0.5 to 1% of metachronous tumors per year. The 
purpose of this work was to evaluate which and how many neoplastic lesions were seen in the 
contralateral breast that underwent prophylactic mastectomy and to understand what factors predict 
the appearance of such lesions. 
 
Methods: 169 bilateral mastectomies were analyzed in patients with an average age of 47 years, carried 
out from July 2008 to April 2016, at the Breast Unit of the Sant'Andrea Hospital. We considered women 
of any age suffering from unilateral breast cancer without either clinical or radiological evidence of a 
malignant lesion in the contralateral breast and negative for mutations of the BRCA1-BRCA2 genes test. 
Of the 169 bilateral mastectomies 35 patients were excluded from the study because they underwent 
neoadjuvant chemotherapy, another 35 patients because they were suffering from a bilateral neoplasia 
and 7 cases because they had mutated BRCA1 or BRCA2 genes. Therefore, the remaining 92 patients 
were included in the study.  
Results: Both the histological features of the primary tumor and any lesions found in the contralateral 
prophylactic breast were analyzed. Histological examination of the main breast showed 60 cases of 
invasive ductal carcinoma (IDC), 17 cases of invasive lobular carcinoma (ILC), 9 cases of in situ ductal 
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carcinoma (ISDC), 3 microinvasive ductal, 1 invasive tubular carcinoma, 1 in situ lobular and 1 
widespread in situ. In the contralateral breast, the definitive histological examination revealed that 47 
patients had an occult lesion in the prophylactic contralateral breast; in particular, 2 cases of LIN 1, 7 
cases of LIN2, 6 cases of lobular carcinoma in situ, 26 between DIN1A/DIN1A-B/DIN1B, 4 cases of 
carcinoma in situ and 2 cases of invasive ductal carcinoma. In our experience, the data analysis showed 
that 47 patients had occult lesions in the prophylactic breast. The correlation obtained from the 
observation of the main tumor has shown that in a total of 60 invasive ductal carcinomas 32 have a 
contralateral occult lesions and in a total of 17 cases of invasive lobular carcinoma 9 have an occult 
lesion in the prophylactic breast. Of these lesions, the multicentric relationship is that 50% of invasive 
ductal and invasive lobular carcinoma of the main breast have a contralateral lesion. 
 
Conclusions: In conclusion, we would like to remind, as demonstrated by our follow-up data and as the 
literature reiterates, that this surgery does not improve patient survival. Certainly, patients with 
unilateral breast cancer have many surgical therapies to be able to deal with not only having a bilateral 
mastectomy. The endpoint of this work is try to understand the risk factors of having a contralateral 
breast lesion to reduce the probability of a metachronous cancer.  
 
 
254180 - Influence of socioeconomic factors on the rates of contralateral prophylactic mastectomy, a 
NCDB study 
 
Erin Ward1, Jonathan Unkart1, James Murphy2, Sarah Blair1 
1University of California San Diego, San Diego, CA, 3

 
Universty of San Diego California, San Diego, CA 

Background/Objective: A patient’s surgical choice may be influenced by more than the stage, grade or 
type of tumor. We evaluated the association between insurance status, race and distance to a treatment 
center on use of contralateral prophylactic mastectomy (CPM). 
 
Methods: The National Cancer Data Base (NCDB) was used to identify women over 18 with a non-
metastatic primary breast cancer (BC) of ductal, lobular or mixed histology and known surgery and 
insurance status diagnosed between 2004 and 2013 (Stage 0-III). Chi-squared tests were used to assess 
unadjusted differences between rates of CPM and socioeconomic factors including insurance status, 
race, ethnicity, and distance to treatment center. Multivariable logistic regressions were used to assess 
the influence of socioeconomic factors on CPM while controlling for confounding factors such as patient 
and tumor characteristics including non-surgical treatment, grade, ER/PR/HER2 status, stage, 
comorbidities, facility type, tumor size, year of diagnosis, education, income and age. 
 
Results: We identified 864,105 patients of which 56,334 (6.5%) had a CPM. CPM rates for in situ disease 
were about half of that for invasive disease, 3.4% and 7.0% respectively. The mean age was 59 years, the 
majority of patients were white (84.1%) and 5.2% identified as Hispanic. The majority of patients 
traveled < 20 miles to a TC (79.5%) and most patients had private insurance or Medicare (58.3% and 
33.4%, respectively). Size of tumor, age, race, ethnicity, insurance status and distance to hospital were 
all associated with the rates of CPM for invasive BC (P < .05). In general, younger, white, non-Hispanic 
patients with private insurance residing far from a treatment center (TC) were most likely to undergo a 
CPM. Hispanic women underwent fewer CPM than non-Hispanic (6.3% vs. 7%). For patients with 
invasive disease, the rates of CPM among white, black, and Hispanic patients increased for those who 
lived farther away from a TC. However, distance from TC impacted CPM rates for black and Hispanic 
patients more than white and non-Hispanic patients. The absolute rate increase for patients >100 miles 
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from a TC compared to those < 20 miles was observed to be greatest for Black and Hispanic patients 
(3.5% and 3.9%) compared to White and Non-Hispanic populations (2.5% and 2.6%). The highest 
observed rate was up to 10% for Hispanic patients >100 miles from a treating hospital. For all patients 
with invasive disease the rates of CPM were significantly different between insurance groups, with rates 
highest in the privately insured (8.8%) and lowest in the non-insured and Medicare (7.2% and 3.8% 
respectively, P < 0.001). All unadjusted associations with CPM were significant independent predictors 
on multivariable analysis. Compared to patients with private insurance, those with Medicaid (OR 0.655), 
Medicare (OR 0.447) and non-insured (OR 0.168) were significantly less likely to have a CPM (P < .001). 
 
Conclusions: Utilizing the NCDB, we found that insurance status and distance to hospital were 
independently associated with CPM between 2004 and 2013. Additionally, increased distance to treating 
facility disproportionately affects and increased the rates of CPM for Black and Hispanic patients. As 
CPM rates continue to rise, it is increasingly important that we continue to try to identify reasons for this 
trend and look beyond tumor characteristics to find other potential influences on a women’s choice. 
 

 
 



 

The American Society of Breast Surgeons 80 2017 Official Proceedings 
 

DCIS 
 
256748 - Is it possible to predict upstaging in DCIS? Yes, with a simple score! 
 
Larissa Marques1, Juliana Andrade1, Danubia Andrade1, Sabrina Lima1, Sibelli Pedro2, Daniela Giannotti3, 
Karina Ribeiro4, Felipe Andrade1, Alfredo Barros1 
1Department of Breast Surgery, Hospital Sirio-Libanes, Sao Paulo, Brazil, 2Department of Social 
Responsibility, Hospital Sirio-Libanes, Sao Paulo, Brazil, 3Department of Radiology, Hospital Sirio-Libanes, 
Sao Paulo, Brazil, 4

 

Department of Collective Health, Faculdade de Ciências Médicas da Santa Casa de Sao 
Paulo, Sao Paulo, Brazil 

Background/Objective: Approximately 30% of patients with an initial diagnosis of ductal carcinoma 
ductal in situ of the breast (CDIS) presents stromal invasion in the final surgical specimen, which requires 
axillary staging using sentinel lymph node biopsy (SNB). This study aimed to describe the prevalence of 
upstaging among women with an initial diagnosis of pure DCIS and also to identify predictive factors of 
invasion in order to better select patients that would have benefit of receiving SNB at the time of 
primary surgery. 
 
Methods: This is a cross-sectional study including 169 consecutive patients with an initial diagnosis of 
unilateral CDIS established through needle core (14- or 16-gauge) or vacuum-assisted biopsy (9- or 10-
gauge) from January 2006 to January 2016. All patients were submitted to surgical excision. 
Demographic characteristics, clinical, radiological, and pathological variables were analyzed. Chi-square 
test was used to verify the association between those variables and invasion. Poisson model with robust 
variance was used to estimate prevalence ratios (PR) (crude and adjusted) and corresponding 95% 
confidence intervals (95% CI). Final regression coefficients were used to build the risk score for 
upstaging, using an alpha error=5%. 
 
Results: Fifty-three patients presented upstaging for invasive carcinoma (31.4% [95% CI 24.4-38.9]). In 
the univariate analysis, the following variables were significantly associated with IBC at final diagnosis: 
age < 46 years (crude PR=1.71, p=0.023) and the presence of a palpable mass (crude PR=2.08, p=0.001), 
type of biopsy (core biopsy, crude PR=2.57, p < 0.001), nuclear grade (grade 2, crude PR=2.19; grade 3, 
crude PR=4.79, p < 0.001), and comedonecrosis (crude PR=4.61, p < 0.001). The frequency of upstaging 
did not vary according to the size of the lesion (p=0.058) or menopausal status (p=0.176). In the 
multivariate analysis, only the type of biopsy (adjusted PR=2.21, 95% CI) 1.52-3.22 and the presence of 
comedonecrosis (adjusted PR=4.19, 95% CI 2.19-8.03) remained as independent predictors of invasion. 
Our score attributed specific points according to the type of biopsy and the presence of 
comedonecrosis, ranging from 0 to 2.5, showing a very good predictive ability (area under ROC 
curve=0.799, 95% CI 0.729-0.869) (Table 1). 
 
Conclusions: We were able to identify that the type of biopsy and comedonecrosis are predictive factors 
of stromal invasion among women with DCIS. The proposed score has shown a good predictive ability 
and its utilization in the clinical practice can improve therapeutic planning. 
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Score points and upstaging prevalence for each category of type of biopsy and comedonecrosis 
 
 
220838 - Ductal carcinoma in situ – A long-term survival and risk analysis 
 
Michael Co, Ava Kwong 
The University of Hong Kong, Hong Kong  
 
Background/Objective: Ductal Carcinoma in situ (DCIS) is more frequently encountered in the last 
decade due to better patient education and breast screening protocol. The mainstay of treatment of 
DCIS is surgery, be it mastectomy or lumpectomy. However, there is an on-going debate that if we are 
over-treating DCIS with extensive surgeries. Here we look into the clinical outcomes of DCIS in a tertiary 
referral unit using a prospective database. 
 
Methods: Baseline demographic, clinical, radiological and pathological data from patients diagnosed 
with DCIS on resectional specimens were retrieved from a prospectively maintained database. 
Multivariate analysis was performed to evaluate the risk factors for involved surgical margin and patient 
survival. Survival analysis was performed with Kaplan-meier curve and log-rank tests. P-value of < 0.05 is 
considered statistically significant. 
 
Results: From 1st May 1999 – 31st July 2015, 176 female patients were treated for DCIS. The median 
age of diagnosis was 52 years-old. 69 (39.2%) of them were detected by screening mammogram. 
35（19.9%）were low grade DCIS, 71 (40.3%) were intermediate grade while 70 (39.8%) were high 
grade. 172 (97.7%) had pure DCIS and 4 patients (2.3%) had microinvasive component. More than half 
of our patients were hormonal receptor positive (N = 93) 120 (68.2%) patients received mastectomy and 
the remaining received breast conserving surgery (BCS); surgical margins were involved in 12 patients 
who received BCS and 1 patient who received skin-sparing-mastectomy; all patients were re-operated 
for a clear margin. Multivariate analysis found that intrinsic tumor factors like DCIS size and grade are 
not associated with risk of margin involvement. The only independent risk factor for surgical margin 
involvement is being treated with BCS (P = 0.004). Although BCS is associated with increased risk of 
margin involvement, with adequate follow-up treatment to ensure a clear final resection margin, the 5-
year Disease-free-survival (DFS) was comparable to that of the mastectomy group. (Mastectomy 98.3%, 
BCS 96.4%, P-value = 0.59) After a median follow-up of 60 months, the overall survival (OS) was 97.7%. 
Breast cancer specific survival was 100% in pure DCIS group, and that in microinvasive DCIS was 75% (P = 
0.023). Microinvasive DCIS is the only independent risk factor for DCIS mortality in our study (Hazard 
ratio 42.5, P = 0.002).  
 
Conclusions: BCS is associated with increased risk of margin involvement but it does not affect the long-
term survival in DCIS. Microinvasive DCIS is the only independent risk factor for DCIS mortality. 
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Survival curves of DCIS 
 
 
257404 - Management of ductal carcinoma in situ in women ≥ 65: A single institution experience 
 
Rose Mustafa1, Lucy De La Cruz2, Kahyun Yoon-Flannery3, Carla Fisher4, Julia Tchou5, Brian J Czerniecki6 
1The Hospital of the University of Pennsylvania, Franklin Park, NJ, 2Hospital of the University of 
Pennsylvania, Palm Beach, FL, 3The Hospital of the University of Pennsylvania, Haddonfield, NJ, 
4Department of Surgery, Hospital of the University of Pennsylvania, Philadelphia, PA, 5University of 
Pennsylvania, Philadelphia, PA, 6

 
Moffit Cancer Center, Tampa, FL 

Background/Objective: Ductal carcinoma in situ (DCIS) constitutes approximately 30% of all newly 
diagnosed breast cancers (BC) with majority (almost 60%) of cases diagnosed at age 65 or older. Despite 
this, in many studies, women in this age group are underrepresented and optimal management can be 
controversial. Compared to younger patients, the tumor biology of DCIS in older women is considered 
less aggressive with a higher rate of hormone-receptor positive tumors and lower grade disease. The 
current treatment guidelines for DCIS may therefore lead to overtreatment and under treatment in 
patients in this patient population. Given interest in appropriate treatment strategies for these women, 
we aimed to analyze the treatment trends at a single institution in patients with a diagnosis of DCIS that 
are > 65 years old. 
 
Methods: After institutional board review approval, we performed a retrospective review of all patients 
with a diagnosis of DCIS treated at a single institution from 2010-2013. We excluded patients < 65 years 
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old, those who did not receive treatment, or those without treatment information available. Standard 
diagnostic metrics were computed. 
 
Results: We identified 104 patients that met our inclusion criteria. The mean age of our study cohort 
was 71.8 with a range of 65-91 years. The majority of patients were white (62.5%) with estrogen-
receptor positive (79.8%) and intermediate grade DCIS (40.4%). Less commonly were low grade (24.0%) 
and high grade (33.7%) DCIS. Mean size of DCIS was 1.0 (0.1-11) cm. The majority of patients were 
surgically treated with partial mastectomy (PM) (78.8 %) and the remaining 22 (21.2%) patients had 
mastectomy (unilateral mastectomy 14.4 % and bilateral mastectomy 6.7 %). Of those patients treated 
with PM, 21 (25.6%) patients received adjuvant radiation (XrT), 16 (19.5%) patients received adjuvant 
endocrine therapy (HT), 19 (23.1%) patients had combination HT and XrT, and 15 (18.3%) patients 
underwent PM alone. Nine (40.9%) patients underwent reconstruction following mastectomy (66.6% 
autologous and 33.3% implant based). Forty-two (40.4%) patients in this group received HT with a mean 
treatment time of 37 (2-60) months. 
 
Conclusions: Our study shows the heterogeneity of the surgical and adjuvant treatment of DCIS 
treatment in patients > 65 years old at a large academic institution. As cancer centers integrate 
pathways development into their treatment plans, this heterogeneity needs to be acknowledged and 
discussed. Future research should evaluate the clinical effectiveness of treatment for DCIS in this patient 
population and taken into consideration functional status, life expectancy, patient preference and 
impact of therapy on function.  
  
 
257413 - A validated model for prediction of upgrade to invasive breast cancer following core biopsy 
diagnosis of DCIS 
 
Elizabeth DesJardin, Angela Fought, Claire McGathey, Denise Scholtens, Paulette Saldana, Nora Hansen, 
Kevin Bethke, Seema Khan 
Northwestern Memorial Hospital, Chicago, IL 
 
Background/Objective: The diagnosis of screen-detected DCIS is confirmed by core needle biopsy, but 
the surgical pathology may reveal an upgrade to invasive disease. The frequency of upgrade is variable, 
but the probability is related to features identifiable on imaging and core biopsy. Such upgrades have 
implications for clinical management and for the design of clinical trials. We have analysed our 
experience with DCIS upgrades to develop a predictive model of upgrade. 
 
Methods: Women receiving surgical therapy at Northwestern Medicine for DCIS diagnosed on core 
biopsy were included. The training set (340 women) was accrued from 2007 to 2010, and the validation 
set (163 women) was accrued between 2010-2012. Women with microinvasive cancer in the core biopsy 
≤ 1 mm in size were included. Their clinical, imaging and pathologic characteristics were retrospectively 
examined using pathology and imaging reports. Univariate logistic regression was used to identify 
factors for inclusion in a multivariate model that would forecast the finding of invasive carcinoma in the 
surgical specimen that was >1 mm in size. The starting variables included age, race, nuclear grade of 
DCIS, hormone receptor (HR) status, presence of comedo necrosis (CN) (present, absent, or focal), 
lobular extension (LE), size on mammography, and presence of mass on mammography or ultrasound. 
Receiver-operating characteristic (ROC) curve/area under the curve (AUC) analysis was used to estimate 
model accuracy and select a parsimonious model. The final model was then tested in the validation set 
using cross validated parameter estimates from the training dataset. 
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Results: The training set consisted of 340 patients, and the validation set included 163 patients. Key 
characteristics of the 2 groups are showed in the Table below. In the training set, univariate analysis 
identified predictors of invasion: age, presence of CN, LE, presence of mass on imaging, size on 
mammography, and nuclear grade of DCIS. Multivariate analysis reduced these to: age, presence of LE, 
mass on imaging, and grade III DCIS, with an AUC of 0.76. The overall upgrade rate in the test set was 
13% and was 12% in the validation group. The ROC curves created by applying the cross validated 
parameter estimates from the training set on the both the training and validation sets yielded and 
estimated AUCs of 0.76 for the test set and 0.67 for the validation set. 
 
Conclusions: We have identified a combination of factors that predict the presence of invasive 
carcinoma when a core biopsy shows DCIS, and have confirmed the predictive ability of our model in an 
independent validation set. Such models, particularly if refined for greater accuracy, will be useful in 
guiding decisions about clinical care and will be useful for design of clinical trials in the future. 
 

 
Characteristics of the women in the training and validation sets 
 
 
257324 - Percutaneous biopsy negatively affects the ability of MRI to accurately depict the extent of 
disease among patients with DCIS 
 
Maria Linnaus1, Bhavika Patel2, Heidi Kosiorek3, Adrian Miller2, Yania Lopez-Alvarez2, Marina Giurescu2, 
Victor Pizzitola2, Roxanne Lorans2, Richard Gray1, Nabil Wasif1, Chee-Chee Stucky1, Barbara Pockaj1 
1Mayo Clinic Arizona Department of Surgery and Division of Surgical Oncology, Phoenix, AZ, 2Mayo Clinic 
Arizona Department of Radiology, Phoenix, AZ, 3

 

Mayo Clinic Arizona Department of Biostatistics, 
Phoenix, AZ 

Background/Objective: The impact of percutaneous biopsy on the ability of MRI to accurately depict the 
extent of disease in patients with DCIS has not been evaluated. The aim of this study was to compare 
the MRIs performed before versus after percutaneous biopsy for accuracy in predicting the pathologic 
extent of DCIS. Our hypothesis is that MRI performed after percutaneous biopsy will negatively impact 
the MRI results.  
 
Methods: After an IRB waiver was obtained, retrospective review was performed of patients who 
underwent surgical treatment of DCIS only and had preoperative MRI. MRI results were re-reviewed by 
2 radiologists for this study (A.M. and Y.L). Patients were excluded if they did not have images for review 
or documented size of lesion on MRI or surgical pathology. Descriptive statistics were used for 
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demographic data and Pearson’s correlation coefficient was used to determine the relationship between 
pathologic specimen size and MRI size.  
 
Results: A total of 54 patients met inclusion criteria. All patients were female with a mean age 59 ± 10.8 
years (range 41 to 83). The majority of patients had high-grade DCIS (46%, n=25) or intermediate-grade 
(44%, n=24) while low-grade (9%, n=5) was infrequent. Pre-biopsy MRI was performed in 30% (n=16) of 
patients, while post-biopsy MRI was performed in 70% (n=38) of patients. In 15/38 patients (39%) who 
underwent a post-biopsy MRI, the post-biopsy artifact significantly limited MRI evaluation for the 
reading radiologists not allowing for accurate measurements to be drawn. Twenty patients (37%) had 
breast conserving therapy (BCT) while 34 (63%) underwent mastectomy. Fourteen patients (30%) had 
their surgical approach changed because of the MRI results, and, of these, 11 (20% of entire cohort) 
underwent mastectomy. Mean lesion size on preoperative MRI was 3.6 ± 1.9 cm while mean lesion size 
on pathologic specimen was 1.6 ± 1.9 cm. Pre-biopsy MRI more strongly correlated with surgical 
specimen (r=0.561, p < 0.001) whereas post-biopsy MRI did not significantly correlate with actual size of 
tumor on surgical specimen (r= 0.028, p=0.921). Only 2 patients had a local recurrence (3.7%), both of 
whom underwent mastectomy after post-biopsy MRI.  
 
Conclusions: Percutaneous biopsy significantly limits the ability to accurately interpret the extent of 
DCIS on preoperative breast MRI by overestimating extent of disease. Surgeons should be aware that in 
patients with a post-biopsy MRI, tumor size may be different than anticipated which may affect surgical 
decision-making and potentially cosmetic results.  
 
 
257174 - Evaluating the upstaging risk of HER2-positive DCIS to invasive breast cancer: A matched 
cohort 
 
Rose Mustafa1, Lauren DeStefano2, Joseph Bahng3, Kahyun Yoon-Flannery4, Carla Fisher5, Julia Tchou6, 
Paul Zhang7, Brian J. Czerniecki8, Lucy De La Cruz9 
1The Hospital of the University of Pennsylvania, Franklin Park, NJ, 2Mercy Catholic Medical Center, 
Philadelphia, PA, 3The Hospital of the University of Pennsylvania, Philadelphia, PA, 4University of 
Pennsylvania, Haddonfield, NJ, 5Department of Surgery, Hospital of the University of Pennsylvania, 
Philadelphia, PA, 6University of Pennsylvania, Philadelphia, PA, 7University of Pennsylvania, Philadelphia, 
PA, 8Moffit Cancer Center, Tampa, FL, 9

 
Hospital of the University of Pennsylvania, Palm Beach, FL 

Background/Objective: Ductal carcinoma in situ (DCIS) rates have increased over the last 2 decades 
owing to the widespread use of mammography. Pathologically, there are subgroups of invasive breast 
cancer (IBC) that behave more aggressively, including those with human epidermal growth factor 2 
(HER2). HER2 overexpression in IBC is an independent poor prognostic factor; however, the significance 
of HER2 overexpression in DCIS is not well defined. Some propose that HER2-positive DCIS (HERposDCIS) 
on core needle biopsy (CNB) may have higher rates of progressing to or co-existing with IBC on final 
pathology, and thus, a potential indication for sentinel lymph node biopsy. The present study assessed 
correlation of HER2posDCIS with upstaging rate to IBC on final pathology.  
 
Methods: After institutional review board approval, we retrospectively reviewed data of patients with a 
diagnosis of DCIS on CNB at our institution from 2007-2016. Patients with micro-invasive disease on CNB 
and without treatment or histologic data available were excluded. We performed a matched cohort 
study using STATA14c for statistical analysis. Multivariate analysis was performed using logistic 
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regression. For the age-related comparisons, data were analyzed using 2-sample t-tests. A p-value of < 
.05 was used to assign statistical significance.  
 
Results: We identified 319 patients who met our inclusion criteria, 130 had HER2posDCIS (40.8%). After 
definitive surgery, 85 (26.6%) patients with DCIS on CNB were upstaged to IBC, of which 45 (52.9%) had 
HER2posDCIS. We compared HER2 positive versus HER2 negative DCIS patients after matching for age, 
race, grade, and treatment. We found that HER2posDCIS had significantly higher rates of upstaging to 
IBC on final pathology (OR 1.89; p=0.012). When comparing our matched cohort among the 4 most 
common breast cancer receptor subgroups, we found that triple-positive, estrogen/progesterone 
receptor (ER/PR) and HER2 positive disease on CNB were more than 2 times as likely to have IBC on final 
pathology (OR = 2.5, p=0.01), whereas patients with ER/PR positive/HER2 negative on CNB were half as 
likely to have IBC on final pathology (OR=.5, p=0.04). There was a strong trend toward significance in 
patients with ER/PR negative, HER2 positive DCIS (OR: 1.67 p=0.085) and no difference in upstaging to 
IBC for patients with triple (ER/PR/HER2) negative (OR: 0.89 p=0.8). Additionally, patients with 
HER2posDCIS were significantly younger regardless of ER/PR status (p=0.03). 
 
Conclusions: Our study demonstrated that HER2 overexpression in patients diagnosed with DCIS on CNB 
were at increased risk of having IBC on final pathology compared to those who did not. For institutions 
where HER2 testing may be performed on DCIS, consideration should be given to sentinel lymph node 
biopsy at the time of surgery and/or patients should be counseled appropriately about risk of upgrade 
to IBC.  
 

 
Patient characteristics and matched cohort analysis 
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256193 - Outcome after local invasive recurrence: The impact of original diagnosis of DCIS versus 
invasive cancer 
 
Julie Wecsler1, Melinda Epstein2, Sayee Kiran3, Nicole Zaremba3, Sadia Khan2, Melvin Silverstein4 
1Department of Surgery, LAC+USC Medical Center and Keck School of Medicine, University of Southern 
California, Los Angeles, California, Los Angeles, CA, 2Hoag Memorial Hospital Presbyterian/University of 
Southern California, Newport Beach, CA, 3Hoag Memorial Hospital Presbyterian/University of Southern 
California, Los Angeles, CA, 4

 

Hoag Memorial Hospital Presbyterian/ University of Southern California, 
Newport Beach, CA 

Background/Objective: The outcome following an invasive local recurrence after treatment for breast 
cancer is variable but generally assumed to be a negative prognostic indicator, regardless of the original 
diagnosis. The aim of this study was to determine the prognostic impact of an invasive local recurrence 
following an original diagnosis of DCIS versus an original diagnosis of invasive breast cancer. 
 
Methods: A prospective database of 6,833 patients treated from 1979-2016 was queried for all patients 
who developed a local recurrence after treatment for breast cancer. All ipsilateral breast tumor events 
were counted as a local recurrence, regardless of time to local recurrence or breast quadrant location. 
Patients were stratified by whether the original cancer was DCIS or invasive and then by whether the 
local recurrence was DCIS or invasive. Kaplan-Meier analysis was used to determine distant disease-free 
survival. Curves were compared using the log rank test. 
 
Results: Five hundred sixty-eight patients experienced an ipsilateral breast tumor event. Three hundred 
thirty-seven (59%) had an original invasive diagnosis, while 231 (41%) had an original DCIS diagnosis. 
One hundred thirty-one (23%) developed a distant recurrence. Median follow-up was 9.8 years. Of those 
who developed a distant recurrence, 118 (90%) had an original invasive cancer with invasive local 
recurrence, 12 (9%) had an original invasive cancer with DCIS local recurrence, and 1 (1%) had an 
original DCIS with invasive local recurrence. No patients with an original DCIS and a DCIS recurrence had 
a distant recurrence. The probability of developing distant metastases after a local invasive recurrence 
was significantly higher at 42% in the original invasive group compared to 12% in the original DCIS group 
(p < 0.0001). Ten- and 15-year distant disease-free survival was 100% for all patients with a DCIS 
recurrence, regardless of original diagnosis. Ten- and 15-year distant disease-free survival were 94% and 
88% for original DCIS with invasive recurrence. In those with original invasive cancer with invasive 
recurrence, ten- and 15-year survival were 64% and 58%. This was shown to be statistically significant (p 
< 0.0001), Figure.  
 
Conclusions: Patients with an original diagnosis of invasive breast cancer have a higher probability of 
developing an invasive local recurrence when compared to patients with an original diagnosis of DCIS 
(42% versus 12%). In addition, they have a significantly shorter recurrence-free survival at all follow-up 
times. The outcome after local invasive recurrence is significantly worse if the original diagnosis is 
invasive breast cancer rather than DCIS.  
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Disparities 
 
257304 - Continued disparities in breast cancer stage at diagnosis and survival by race and 
socioeconomic status 
 
Dalliah Black1, Jiangong Niu2, Vivian Bea1, Ana Refinetti1, Mediget Teshome1, Kelly Hunt1, Henry Kuerer1, 
Sharon Giordano3 
1University of Texas MD Anderson Cancer Center Department of Breast Surgical Oncology, Houston, TX, 
2University of Texas MD Anderson Cancer Center Department of Health Services Research, Houston, TX, 
3

 

University of Texas MD Anderson Cancer Center Department of Health Services Research and 
Department of Health Disparities Research, Houston, TX 

Background/Objective: Breast cancer disparities such as advanced stage at diagnosis and lower survival 
in minority and low socioeconomic populations are multifactorial and partly due to delays in diagnosis 
and limited access to treatment. Since the early 2000s, changes in national and state policies provide 
women of low socioeconomic status access to mammogram screening and breast cancer treatment. The 
aim of this study is to determine if there have been improvements in earlier breast cancer stage at 
diagnosis and survival in disparate populations as healthcare policies have been implemented.  
 
Methods: The Surveillance, Epidemiology and End Results (SEER) database was used to identify women 
≤ 80 years of age diagnosed with stage 1 - 3 breast cancer between 2000 - 2013. Race, stage at 
diagnosis, and year of diagnosis were collected. Poverty level was defined by quartile of percentage of 
poverty in the census region the patient resides. Education status was defined by quartile of percentage 
of non-high school graduates in the region the patient resides. Five-year overall mortality and 5-year 
cancer specific mortality rates were determined. A p-value < 0.05 is considered significant. 
 
Results: Of 486,972 women, 378,161 (78%) were white, 54,685 (11%) were black, and 54,126 (11%) 
were Hispanic. Black patients were more likely to be in the highest poverty level (34%) compared to 
whites (24%) and Hispanics (22%) (p < 0.001). More black patients resided in regions with lower 
education status (36%) compared to whites (23.4%) and Hispanics (23.5%) (p < 0.001). Patients with the 
highest poverty and lowest education status did not have increases in stage 1 breast cancer diagnosis 
over the study period (48.9% in 2000 to 49.1% in 2013 and 48.3% in 2000 to 48.5% in 2013, 
respectively). White patients residing in high educated regions and those residing in low educated 
regions were more likely to be diagnosed with stage 1 breast cancer (55% and 52%, respectively) 
followed by educated Hispanic patients (46%). Hispanic patients of low socioeconomic status and blacks 
of high and low socioeconomic status were similarly least likely to be diagnosed with stage 1 disease 
(41%), and this was statistically significant compared to the other 3 groups (p < 0.001). Over time, black 
patients with both high and low socioeconomic status persistently had a higher 5-year overall mortality 
rate (22 %) and 5-year cancer specific mortality rate (10.2%) compared to all Hispanic (13.7% and 5.9%) 
and all white patients (15.5% and 4.7%) (p < 0.001) (Figure).  
 
Conclusions: Since implementation of healthcare policies in the early 2000s to improve access to breast 
cancer screening and treatment, women of lower socioeconomic status have not had improvements in 
earlier diagnosis and survival. A racial disparity also persists with black women of all socioeconomic 
levels being less likely diagnosed with early-stage breast cancer and having worse survival outcomes 
compared to white and Hispanic women. Strategies to improve the effectiveness of policies providing 
access to care for underserved women and interventions addressing racial disparities are needed for 
achieving improvements in breast cancer outcomes in vulnerable populations.  
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Five-year disease-specific survival by race and education status 
 
 
256184 - Young minority patients with breast cancer present with primarily hormone receptor-
positive tumors 
 
Chris McGreevy, Ogori Kalu 
Rutgers New Jersey Medical School, Newark, NJ 
 
Background/Objective: Poor clinical and prognostic outcomes of breast cancer in young minority 
patients have largely been attributed to hormone receptor negative tumors. In our predominantly 
minority patient population, we demonstrate that patients younger than 45 years of age are presenting 
at more advanced clinical stages with primarily hormone receptor positive tumors. 
 
Methods: This is a retrospective review of the breast cancer tumor registry from an urban tertiary care 
cancer center. Cases between January 2000 and December 2015 were abstracted for demographics, 
receptor status, pathology, and American Joint Committee on Cancer (AJCC) stage at diagnosis. Patients 
were stratified by age: at or below 44 and 45 years or above. Receptor status was based on immune-
histochemical assay using the Refine detection system from Leica™. Hormone receptor positivity was 
determined by estrogen receptor (ER) and/or progesterone receptor (PR) staining >5%. HER2-neu 
staining was not considered in this study. 
 
Results: There were 776 breast cancer patients diagnosed and treated at our institution who met 
criteria for this study. A primarily minority population was served: 53% African American and 31% non-
White Hispanic. Average age of the cohort was 55 (15 to 95) years of age. Twenty-three percent of 
patients diagnosed with breast cancer were under the age of 45. Total number of patients with 
hormone receptor positive tumors was 533/776 (69%). The number of patients under the age of 45 with 
hormone receptor positive tumors is 118/178 (67%), and the number of patients 45 and above with 
hormone receptor positive tumors is 415/598 (69%) (p=0.38; Figure). When comparing the groups by 
clinical stage at presentation, 70% of women under 45 presented with stage II or higher, versus 55% in 
women over the age of 45 (p=.0007). 
Conclusions: Our data suggest that, irrespective of age, the majority of breast cancers in minority 
patients are hormone receptor positive. Additionally, women under 45 years presented with a 
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significantly higher rate of advanced stage breast cancer. Therefore, the aggressive nature of the tumors 
seen in young, minority women may not only be related to hormone receptor status.  
 

 
 
 
257180 - Racial disparities among DCIS patients 
 
Amelia Merrill, Marissa Howard-McNatt, Tiffany Avery 
Wake Forest School of Medicine, Winston-Salem, NC 
 
Background/Objective: There is extensive research describing racial and ethnic disparities among 
patients with invasive breast cancer; however, few studies examine disparities among patients with 
ductal carcinoma in situ (DCIS). DCIS identifies patients who are at increased risk of developing invasive 
cancer, and disparities in this group could impact the disparities observed in patients with invasive 
cancer. We examined DCIS patients at Wake Forest Baptist Hospital to detect differences between 
racial/ethnic groups that could affect breast cancer outcomes. 
 
Methods: This is a retrospective analysis of 207 patients diagnosed with DCIS at a medical center from 
2008 to 2015. Clinical and pathologic features were evaluated among white, African American, and 
Hispanic patients to detect differences in presentation, use of endocrine therapy, adherence to 
endocrine therapy, and pathologic features. Clinical features included age at diagnosis, palpable versus 
non-palpable lesion at time of diagnosis, receipt of and adherence to endocrine therapy, and 
development of breast cancer within the follow-up period. Pathologic features included prevalence of 
estrogen-receptor-positive (ER+) DCIS among the groups. 
 
Results: The average age at diagnosis with DCIS was 58 years in both white (W) and African American 
(AA) women and 50 years in Hispanic (H) women (n=161 W, 39 AA, 5 H). The difference in age at 
diagnosis between groups did not reach statistical significance (p=0.228). There was a significant 
difference in presentation with a palpable versus non-palpable lesion, where 40% of Hispanic and 15% 
of African American women presented with a palpable lesion as compared to 8% of white women 
(p=.004). In the overall sample, 9.2% of all women terminated endocrine therapy early, however, 
adherence differed by race/ethnicity as 40% of Hispanic women terminated therapy early compared to 
8.7% of white and 5.1% of African American women (p=.027). There was no significant difference 
between racial/ethnic groups in ER+ cases, receipt of endocrine therapy, or development of breast 
cancer during the follow-up period. 
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Conclusions: As they do in invasive breast cancer, racial and ethnic disparities exist in patients with DCIS. 
More African American and Hispanic women presented with palpable lesions when compared with 
white women, and Hispanic women were more likely to terminate endocrine therapy earlier than 
recommended. Further studies should identify the reasons behind these findings, and efforts should be 
targeted at increasing routine screening mammography as well as compliance with adjuvant endocrine 
therapy. This data suggest that racial and ethnic disparities could affect patients with DCIS and put them 
at higher risk for development of invasive breast cancer in the future. 
 
 
257346 - Patterns of incidence and stage at diagnosis of breast cancer in Sri Lanka, 1985-2010  
 
Sanjeewa Seneviratne 
Department of Surgery, University of Colombo, Colombo, Western Province, Sri Lanka 
 
Background/Objective: A gradual decline in the incidence of breast cancer is documented in developed 
countries, especially over the last 10 to 15 years, while in developing countries, the incidence continues 
to rise. In general, increasing cancer incidence is typically interpreted as an increase in the true 
occurrence of disease but may also reflect better reporting or increased diagnostic scrutiny. We 
conducted this study to examine trends in incidence and stage at diagnosis of breast cancer in a 
developing country, Sri Lanka. 
 
Methods: A retrospective cohort evaluation of patients with breast cancer during 1985-2010 was 
performed using population based data from the Sri Lanka National Cancer Registry. Trends in incidence 
were analyzed overall and by age group using joinpoint regression analysis.  
 
Results: The age standardized incidence of female breast cancer has increased from 9.4 to 23.1 per 100 
000 from 1985 to 2010 - a 2.46-fold increase (95% confidence interval [CI 2.16-2.78]; p < 0.001 for trend, 
estimated annual percentage change [EAPC] 3.7%, 95% CI 3.5-3.9) (Figure). In contrast, the breast 
cancer incidence among males has essentially remained unchanged over this period (from 0.2 to 0.3 per 
100 000). Highest incidence of breast cancer was seen among women of 60- to 64-year age group, which 
has increased from 68 to 100 per 100,000 population over a 10-year period from 2001 to 2010 (EAPC 
4.6%, 95% CI 3.9-5.2, p < 0.001 for trend). A gradual increase in the stage recording in the national 
cancer registry was noted which has increased from 42% in 2007 to 57% in 2010. A majority of breast 
cancers are diagnosed at an advanced stage (stage III and IV), which however appears to be declining 
gradually; from 55% in 2007 to 51% in 2010.  
 
Conclusions: A gradual increase in the incidence of female breast cancer is noted in Sri Lanka while no 
such change was observed among males. A majority of breast cancers are advanced at diagnosis, which 
however appears to be declining. A greater emphasis needs to be placed on earlier diagnosis of breast 
cancer in order to reduce the burden of breast cancer in Sri Lanka in the future.  
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Joinpoint regression analysis of trends in breast cancer incidence in Sri Lanka from 1985 to 2010 (APC – annual percentage 
change 
 
 
257353 - Ethnic disparities in breast cancer survival in New Zealand: A quantitative analysis? 
 
Sanjeewa Seneviratne 
Department of Surgery, University of Colombo, Colombo, Western Province, Sri Lanka 
 
Background/Objective: Ethnic disparities in cancer survivals are well known among many populations 
for a variety of cancers. Underlying reasons for these disparities are complex and poorly understood, but 
include patient, tumour, and healthcare system factors. We investigated the breast cancer survival 
disparity between Indigenous Māori and European women in New Zealand and quantified the relative 
contributions of patient, tumour, and healthcare system factors towards this survival disparity.  
 
Methods: All women with newly diagnosed breast cancer in the Waikato, New Zealand between 1999 
and 2012 were identified from the Waikato Breast Cancer Register. Cancer-specific survival between 
Māori and NZ European women was compared using Kaplan-Meier survival curves while contributions 
of different factors towards the survival disparity were quantified with Cox proportional hazard 
modelling. 
 
Results: Of the total of 2,791 women included in this study, 2,260 (80.1%) were NZ European, and 419 
(15%) were Māori. Māori had a significantly higher age-adjusted, cancer-specific mortality (hazard ratio 
[HR] =2.02, 95% confidence interval [CI], 1.59-2.58) with significantly lower 5-year (76.1% vs. 86.8%, p < 
0.001) and 10-year (66.9% vs. 79.9%, p < 0.001%) crude cancer-specific survival rates compared with NZ 
European women. Stage at diagnosis explained approximately 40% of the survival disparity, while 
screening, treatment, and patient factors (i.e., comorbidity, obesity, and smoking) contributed by 
approximately 15% each towards the survival disparity. The final model accounted for almost all of the 
cancer survival disparity between Māori and NZ European women (HR=1.07, 95% CI, 0.80-1.44) (Table). 
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Conclusions: Māori women experience an age-adjusted risk of death from breast cancer, which is more 
than twice that for NZ European women. Lower screening coverage, delay in diagnosis, inferior quality 
of treatment and greater patient comorbidity appear to be important factors contributing to survival 
disparity between Māori and NZ European women. 
 

 
Hazard ratios for breast cancer-specific mortality risk in Māori compared with NZ European women with stepwise adjustment  
 
 
257028 - Influence of age on treatment and outcomes in black women with invasive breast cancer 
 
Siun Walsh, Emily Zabor, Michelle Stempel, Monica Morrow, Mary Gemignani 
Memorial Sloan Kettering Cancer Center, New York, NY 
 
Background/Objective: Young age at diagnosis has a negative prognostic impact on outcome in patients 
with breast cancer, and breast cancer in African American women presents at a younger age than in 
white women. In addition, despite recent advances in the treatment of breast cancer, African American 
race has been associated with a worse survival. The aim of this study was to evaluate the impact of age 
on management and outcomes of black women with invasive breast cancer. 
 
Methods: We performed a retrospective review of black women treated for invasive breast cancer at 
our institution between January 2005 and December 2010. Findings were compared by age using 
Fisher’s exact test. The Kaplan- Meier method estimated overall survival (OS) and breast cancer disease 
free survival (DFS), and the log-rank test was used for between-group comparisons. Multivariable Cox 
regression included factors determined a priori.  
 
Results: There were 674 patients with 682 cancers comprising our cohort. Median age was 55 (range: 
22–91), and median tumor size was 1.55 cm (range: 0.09–22 cm). The majority of patients were ER+ 
(66%). The median body mass index (BMI) was 30 (range: 17.2–56.5). Patients were stratified by age as < 
50 (n=239; 35%) versus ≥ 50 (n=443; 65 %). One hundred thirty-six (56.9%) of the young women had 
mastectomy compared to 176 (39.7%) (p ≤ 0.001). Younger patients were more likely to have an axillary 
node dissection (p=0.006) (table shows clincopathologic characteristics among both groups). The 
younger cohort had significantly lower BMI (p < 0.001) and was significantly more likely to have 
lymphovascular invasion (LVI) (p=0.004) and positive lymph nodes (p < .001). In addition, the younger 
women were more likely to receive chemotherapy (p ≤ 0.001). With a median follow-up of 5.8 years 
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(range 0–11.5), 5-year OS was 88% (95% confidence interval [CI]: 86–91%) and 5-year DFS was 82% (95% 
CI: 79-85%). No statistically significant difference in DFS (p=0.398) or OS (p=0.308) on the basis of age 
was seen. On multivariable analysis, ER status, nodal positivity, and stage were predictors of DFS, but 
not age. 
 
Conclusions: Young age was associated with more adverse pathologic factors among black women 
including LVI and nodal positivity. Younger women also required more aggressive treatment including 
chemotherapy, but age was not a significant predictor of outcomes. 
 

 
Clinicopathological characteristics 
 

Age Extremes 
 
257263 - Postoperative complications in elderly women with breast cancer: An analysis of the NSQIP 
database 
 
Fernando Angarita1, Sergio Acuna1, Ahmad Elnahas1, Subir Sutradhar1, Timothy Jackson1, Erin Cordeiro2, 
Tulin Cil1 
1University of Toronto, Toronto, ON, Canada, 2

 
University of Ottawa, Ottawa, ON, Canada 

Background/Objective: Data on postoperative complication rates for elderly women undergoing breast 
cancer surgery are lacking. These data would help determine the safety of breast oncological surgery in 
this population. This study aimed to compare the postoperative complication and mortality rates of 
young (40-69 years old) and elderly (≥70 years old) women with breast cancer.  
 
Methods: Analysis of the American College of Surgeons National Surgical Quality Improvement Program 
(NSQIP) database was performed. Patients with breast cancer who underwent surgery at NSQIP-
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affiliated hospitals from 2004 to 2014 were included. Exclusion criteria included in situ tumors, male 
patients, and simultaneous reconstruction. Primary outcome was a composite of 30-day postoperative 
complications and mortality. Surgery was categorized as breast-conserving surgery (BCS) and 
mastectomy. Age groups were compared by univariate analysis as well as with multivariable analysis in 
order to adjust for known confounders. Comorbidity defined as American Society of Anesthesiology 
(ASA) score was considered an effect modifier and was assessed using a stratifying logistic regression. 
 
Results: We identified 118,267 patients of which 84,055 met the study criteria. Distribution of patients 
by age groups was 58,014 young (69%) and 26,041 elderly (31%) patients. Significant differences at 
baseline were observed between age groups (Table). Compared to younger women, elderly women 
were more likely to undergo mastectomy, have ASA score ≥ 3, and have higher frequency of 
comorbidities. However, elderly women were less likely to receive neoadjuvant chemotherapy. In the 
unadjusted analysis, the 30-day composite of postoperative complication and mortality rate was higher 
among the elderly (3.8% vs 3.2%, p < 0.0001). Significant differences in postoperative complications 
were observed between age groups (Table). After adjusting for type of surgery, chemotherapy, steroid 
use, and smoking, elderly women remained at increased risk of developing postoperative complications 
or dying (odds ratio 1.26, 95% confidence interval 1.13–1.41). The effect of age on the outcome is 
dependent on the ASA score. Nonetheless, in a stratifying model, age category was no longer associated 
with the primary outcome.  
 
Conclusions: Our study demonstrates the low perioperative morbidity and mortality rates after breast 
cancer surgery in elderly women. However, this population is at high risk of developing complications 
and dying after adjusting for confounders. This finding is dependent on the effect of comorbidities. 
These data support the safety of breast cancer surgery in elderly patients. Preoperative risk assessment 
tools could be used to determine patients at higher risk of adverse outcome.  
 

 
Patient comorbidities and postoperative complications 
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256897 - Is the current Breast Imaging-Reporting and Data System (BI-RADS) score applicable to the 
pediatric population? 
 
John Davis1, Albert Roh1, Lisa Winton1, Henry Wu1, Juliana Liang2, Mary Connell1, Ramin Jamshidi3, Ian 
Komenaka1 
1Maricopa Integrated Health System, Phoenix, AZ, 2University of Arizona - Phoenix, Phoenix, AZ, 
3

 
Maricopa Integrated Health System / Phoenix Childrens Hospital, Phoenix, AZ 

Background/Objective: Identifying breast masses in pediatric and adolescent population causes 
tremendous concerns to both parents and physicians because of the prevalence of malignant potential 
in the adult population. The spectrum of breast lesions in children and adolescents varies greatly from 
that of adults, with the pediatric lesions being overwhelmingly benign. The American College of 
Radiology Breast Imaging Reporting and Data System (BI-RADS) is widely accepted for risk stratification 
in the adult population, yet no study to date has demonstrated the validity of BI-RADS for usage in the 
pediatric population. The aim of the study is to compare BI-RADS classification with pathology to assess 
the applicability of the scoring system in the pediatric population. 
 
Methods: We performed a retrospective review of pediatric patients less than 21 years of age with a 
palpable breast mass or abnormal ultrasound obtained from January 2010 to September 2016. We 
further compared and analyzed the demographic data, imaging, and surgical biopsy results according to 
the current BI-RADS classification. 
 
Results: We reviewed 161 patients that either had a clinically palpable breast mass or abnormal 
ultrasound in the study. There were a total of 105 patients that had pathologic correlates, but only 96 
had associated BI-RADS grading. Overall, 77 (73%) biopsies were fibroadenomas, and 67.5% of the 
fibroadenomas received a BI-RADS 4 classification. Of note, 9 of the patients that were classified as 
BIRADS 4 with biopsied results underwent elective surgical excision. The surgical specimens included 7 
fibroadenomas, 1 gynecomastia, and 1 granulomatous mastitis, all of which correlated with the biopsy 
diagnosis. All 105 patients with biopsied or surgically excised lesions were benign with an overwhelming 
majority being fibroadenomas. The average age of the patients in the BI-RADS 4 group is 17.4 years old, 
which had no statistical significance in the average age between each BI-RADS groups.  
 
Conclusions: Having a biopsy or undergoing surgery is not a benign process, as it comes with 
complications and potentially further testing. It can be stressful and extremely exhausting especially in 
this young susceptible population. To date, there are no valid studies or guidelines regarding the 
application of BI-RADS scoring in pediatric patients, making the decision in management of these lesions 
challenging. In the adult population recommendations are that BI-RADS 4 lesions undergo biopsy. With 
adherence to these guidelines, 70/78 (90%) of the pediatric patients underwent biopsy, of which all 
were benign. Our current scoring system compounded with cultural anxiety surrounding breast 
malignancy results in undue emotional and financial burdens on the patients from an overestimation of 
cancer risk in this population. Taken together, we propose to further analyze the current algorithm and 
to assess the necessity for a revised or novel scoring system specific to the pediatric population.  
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BI-RADS US categories in 105 pathology specimens 
 
 
257327 - Impact of age on the presentation and management of breast cancer: A National Cancer 
Database analysis 
 
Vikrom Dhar, Grace Martin, Koffi Wima, Elizabeth Shaughnessy, Jaime Lewis 
University of Cincinnati, Cincinnati, OH 
 
Background/Objective: Age is a significant risk factor for breast cancer with previous reports suggesting 
that patients diagnosed at a younger age may have poorer prognosis. Much of this literature, however, 
consists of historical single center experiences. Here we present a population-based study that examines 
differences in national trends of breast cancer presentation and treatment based on patient age. 
 
Methods: The American College of Surgeons National Cancer Database was queried for patients 
diagnosed with breast cancer (n=2,032,209) from 2003 – 2013. Patients were grouped according to age 
at diagnosis, either between 15 – 39 years old (n=92,910) or greater than 39 years old (n=1,939,299). 
These 2 groups were compared with regard to patient demographics, disease characteristics, stage at 
presentation, and type of treatment received. 
 
Results: Patients diagnosed with breast cancer at ages 15 – 39 compared to those diagnosed at 40 years 
or older were more likely to be non-white (25% vs. 15%, p < 0.01) and to have private insurance (78.6% 
vs. 53.3%, p < 0.01). In both groups, a majority of patients were treated at metropolitan as opposed to 
urban or rural centers (89% vs. 87%). Younger patients appeared to present at more clinically advanced 
stages when compared to the older age cohort (57% vs. 33% stages 2-4, p < 0.01). Additionally, younger 
patients were more likely to have HER2+ receptor status (9% vs. 5%, p < 0.01) or triple-negative disease 
(7.5% vs. 4.1%, p < 0.01). Rates of surgical intervention (92.6% vs. 92.8%) and radiation therapy (49% vs. 
51%) were clinically similar between both groups, though younger patients were significantly more likely 
to receive chemotherapy (69.6% vs. 32.5%, p < 0.01). 
 
Conclusions: Younger breast cancer patients present with more advanced clinical stage disease, exhibit 
less favorable receptor status, and receive higher rates of adjuvant chemotherapy when compared to 
older patients. Further investment is needed to develop and deliver personalized and age appropriate 
cancer care to these differing patient populations. 
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256984 - Characteristics of younger patients with breast cancer pursuing fertility preservation 
 
Shirin Muhsen, Joanne Kelvin, Emily Zabor, Michelle Stempel, Shari Goldfarb, Mary Gemignani 
Memorial Sloan Kettering Cancer Center, New York, NY 
 
Background/Objective: Young women diagnosed with breast cancer who have not started or completed 
childbearing often have concerns regarding fertility. This study describes the characteristics and choices 
of women referred to a fertility nurse specialist (FNS) to receive education and help with referrals to 
reproductive endocrinologists and infertility (REI) specialists. 
 
Methods: We performed an IRB-approved retrospective review of a database of women with stage 0-III 
breast cancer counseled by our FNS from 2009 to 2015. Clinicopathologic characteristics, referring 
service, treatment, and outcome from referral (REI consult accepted, declined, undecided) were 
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collected. Between-group comparisons were made with the Kruskal-Wallis test for continuous variables 
and Fisher's exact test for categorical variables. 
 
Results: Three hundred forty-nine women with 356 breast cancers (7 bilateral) were identified; median 
age at diagnosis was 35 years (range: 20-53). Three hundred twenty-six (91.6%) cancers were invasive 
ductal, 271 (76.1%) ER positive, and 69 (19.4%) HER2 positive. Stage distribution was stage 0 (3.9%), 
stage I (36%), stage II (46.1%), stage III (13.4 %), and unknown (0.6%). Two hundred twenty-six women 
(63.5%) had a mastectomy, with 141 (39.4%) having a contralateral prophylactic mastectomy. Sixty-four 
(18.3%) patients received neoadjuvant chemotherapy, 206 (59.0%) adjuvant chemotherapy, and 254 
(72.8%) endocrine therapy. The majority of women (57.6%) were referred to FNS by their surgeon prior 
to surgery. FNS consultations were performed in clinic with 67 (19.2 %) women and over the phone with 
282 (80.8%). Prior to their breast cancer diagnosis, 101 (28.9%) women had at least one child, and 144 
(41.3%) were married. Two hundred forty-two (69.3%) had used oral contraceptives, and 28 (8%) had 
attempted prior fertility treatment. Two hundred fourteen (61.3%) women agreed to follow-up 
consultations with REI, 57 (16.3%) declined, and 58 (16.6%) were undecided. Factors examined for 
association with FNS outcome are shown (Table). Nulliparous women (p < .001) and those referred by 
their breast surgeon (p=0.04) as an early referral are more likely to accept REI referrals. Women 
pursuing REI are more likely to receive adjuvant chemotherapy (p=0.002) and endocrine therapy 
(p=0.021), while women declining REI were more likely to receive neoadjuvant chemotherapy (p < 
0.001).  
 
Conclusions: Early referral to a FNS program may allow young women with breast cancer an opportunity 
to discuss and pursue fertility preservation options. Women who are nulliparous or referred by their 
surgeon were more likely to agree to an REI consultation. The timing of planned treatment may 
influence a woman’s choice, as those who accepted referral were more likely to receive adjuvant 
chemotherapy and/or endocrine therapy and those who declined were more likely to receive 
neoadjuvant chemotherapy. Further research into decision-making, as well as uptake of fertility 
preservation options after REI referral, is planned. 
 

 
Factors associated with outcomes of FNS consultation 
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256795 - Surgical treatment of adolescent breast disorders: Institutional experience and national 
trends  
 
Brittany Murphy1, Amy Glasgow1, Dan Ubl1, Elizabeth Habermann2, Valerie Lemaine1 
1Mayo Clinic, Rochester, MN, 2

 
Mayo Clinic, Center for the Science of Health Care Delivery, Rochester, MN 

Background/Objective: While most adolescent breast disorders are benign and cosmetic in nature, their 
surgical treatments are not without potential for morbidity and may require multiple operations. We 
sought to describe our institutional experience with these procedures, including the number of 
operations needed to correct various deformities, and comment on the recent trend of breast surgery in 
adolescents across the United States. 
 
Methods: We identified children and adolescents aged 0-20 who underwent a breast procedure using 
Current Procedural Terminology (CPT) and International Classification of Disease-9th Revision (ICD-9) 
diagnoses from 2 data sources: an academic institution from 1/2000 to 7/2016 and the Kids’ Inpatient 
Database (KID) from 1/2000 12/2012. In the institutional cohort, conditions were categorized into 
common and complex breast disorders. The average number of procedures needed to correct common 
and complex breast disorders was compared using an unequal Variance T-test. A trends analysis was 
performed for breast procedures from the KID with weighted data to reflect the United States as a 
whole using a Rao-Scott Chi Square test.  
 
Results: At our institution, 241 patients underwent a breast procedure: 181 females and 60 males. 
Median patient age was 18 (IQR 16-19) at the time of his or her first operative intervention. Common 
breast disorders treated included: bilateral breast hypertrophy in 123 (51.0%), benign lesion excision in 
78 (32.4%), breast asymmetry in 14 (5.8%), and bilateral breast hypoplasia in 6 (2.5%). Complex breast 
disorders included: Poland’s Syndrome in 8 (3.3%), tuberous breast deformity in 7 (2.9%), complex 
breast asymmetry secondary to conjoined twinning in 2 (0.8%), excision of malignant lesions in 2 (0.8%), 
and congenital bilateral amastia in 1 (0.4%). Common breast disorders were corrected with a median of 
1 procedure by lesion excision, breast reduction, or augmentation procedures. One patient with breast 
asymmetry was corrected with 2 treatments of fat grafting alone. Complex breast disorders were 
corrected with a median of 2 procedures. Congenital bilateral amastia and Poland’s syndrome were 
treated initially with autologous flap and tissue expander placement and required subsequent 
operations for implant exchange, fat grafting for symmetry, or nipple revision. Tuberous breast 
deformities were treated initially with implant reconstruction or mastopexy and required subsequent 
operations for symmetry. The 2 patients who underwent resection of malignant tumors required an 
average of 4.5 procedures to correct utilizing bilateral skin-sparing mastectomies and implant-based 
reconstructive techniques. In the KID, the weighted data approximated 7,231 patients were hospitalized 
for a breast procedure between 2000 and 2012. This decreased from 1,661 in 2000 to 1,078 in 2012, p < 
0.001.  
 
Conclusions: Common adolescent breast disorders may be surgically corrected with one operation, 
while complex disorders including malignancy often require multiple operations to correct. Inpatient 
treatment of adolescent breast disorders has been decreasing in recent years, likely reflecting a trend to 
outpatient procedures. 
 
 
256466 - Are women ≥70 years old receptive to decreased breast cancer screening? 
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Tiffany Pinchinat1, Simone Mays1, Elizabeth Kagan Arleo2, Alyssa Landers1, Hanan Alabdulkareem1, Yao 
Lu1, Paul Christos1, Rache Simmons1, Tracy-Ann Moo1 
1New York-Presbyterian/Weill Cornell Medical Center, New York, NY, 2

 

Weill Cornell Medical College, New 
York, NY 

Background/Objective: There is currently no consensus on when to stop mammographic screening. The 
US Preventive Services Task Force (USPSTF) recommends bi-annual mammogram screening for women 
50-74. Both the American Congress of Obstetricians and Gynecologists (ACOG) and The American Cancer 
Society (ACS) recommend annual screening mammography for women ≥ 40 with no upper age limit. Due 
to this lack of consensus, many patients will continue screening indefinitely. Both physician 
recommendation and patient attitudes have been cited as significant factors predicting screening 
behavior. The purpose of this study was to examine the role of physician recommendation, perceived 
health benefits of annual screening mammography, and history of breast cancer in determining 
screening behavior. 
 
Methods: Between 9/2015-4/2016, an anonymous survey was distributed to female patients ≥ 70 
presenting for screening mammogram. Responses were stratified by breast cancer history. Chi-square 
analysis was performed to relate having a history of breast cancer to patient views on screening. 
 
Results: Five hundred sixty-one women completed the survey. Eighty-seven percent had annual 
screening mammograms. Ninety-one perceont saw a physician at least 1-2 times/year. Thirty-three 
percent had a history of breast cancer. Overall, 89% believed mammographic screening benefited their 
health, and 81% believed early detection was important for successful treatment. Sixty-five percent 
believed that stopping mammograms would negatively impact their health, and when asked at what age 
they would feel comfortable stopping mammograms, 67% of the group answered “never.” Stratified by 
breast cancer history, women with a history of breast cancer were less likely to feel comfortable 
stopping mammograms at any age, even if recommended by a physician, compared to women without a 
history of breast cancer (57% vs. 71%, respectively, p=0.002). Women without a history of breast cancer 
were more comfortable receiving mammogram screening every 2+ years compared to women with a 
history of breast cancer (59% vs. 36%, respectively, p < 0.001). Neither group felt comfortable with 
clinical breast exam alone (81% vs. 85%; p=0.137). 
 
Conclusions: The majority of women ≥ 70 surveyed believed that yearly mammograms benefited their 
health. Most women with a history of breast cancer would not change their screening routine regardless 
of physician recommendation; however, those without a history were more likely to accept 
recommendations for less frequent screening. These findings suggest that patient perceptions regarding 
the benefits of breast cancer screening play a major role in determining screening behavior.  
 
 
257359 – Ten-year and lifetime risk to stratify women ages 40-44 for screening mammography: A 
single NAPBC accredited center experience 
 
Kaci Sims1, Sharla Gayle Patterson2 
1University of South Alabama, Mobile, AL, 2

 
Mobile Infirmary, Cancer Surgery of Mobile, Mobile, AL 

Background/Objective: The American Cancer Society revised recommendations for screening 
mammography for average risk women in 2015. The new recommendations advised to start screening 
at age 45 for average-risk women. We sought to calculate the risk of screen detected breast cancer 
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patients at our institution to determine if these women would have been identified as appropriate for 
screening mammogram based on risk assessment only.  
 
Methods: The breast program leadership approved a quality assurance review of breast cancers 
diagnosed at our NAPBC center for the years 2010-2014. All screen detected cancers detected in women 
aged 40-44 were included for review. The tumor registry presented the committee with de-identified 
data for analysis and review. Ten-year and lifetime risks were calculated using the online IBIS Breast 
Cancer Risk Evaluation Tool – version 7 (available at http://www.ems-trials.org/riskevaluator/).  
 
Results: Fifty-two women between the ages 40-44 were diagnosed with breast cancer during the time 
interval. Nineteen cancers were screen detected and the patients determined to have no symptoms 
prior to mammography. Only 15 charts were complete with information required for the online 
calculator and were included in the analysis. The average lifetime risk was 16.29% (median 13.20%) 
while the average 10-year risk was elevated at 2.65% (median 1.80%). Five of the patients (33.33%) 
reported a family history and when these women were excluded, the average lifetime risk was lower at 
11.55% (median 11.80%), and the average 10-year risk was not elevated at 1.70% (median 1.70%). Being 
overweight or obese (BMI >24.9) was identified in 11 (73.33%) patients. Two patients had evidence of 
surgical menopause, and 1 was using hormones for 4 years prior to diagnosis. Otherwise, all patients 
were premenopausal. One patient had a history of a benign biopsy. Three patients were nulliparous and 
all stated menarche from ages 12-14. There was no Ashkenazi Jewish ancestry within this population.  
 
Conclusions: The IBIS calculator is helpful to identify women’s risk for breast cancer by calculating 10-
year and lifetime risk. Within our population, those without a family history were found to have average 
lifetime and 10-year risk calculations. All patients with family history of breast cancer were found to 
have elevated lifetime and/or 10-year risk calculations. Being overweight or obese (BMI >24.9) was 
identified in many of the patients. We conclude that the risk calculator used would fail to identify 9 
women within our center over a 5-year period with screen detected cancers. Based on the current ACS 
recommendations, these 9 women would be identified as average risk and would have the opportunity 
to have annual screening.  
 
 
Genetics 
 
257405 - Current variant of unknown significance rates in multigene panel testing  
 
Preya Ananthakrishnan, Molly Gordon, Sara Bienenfeld, Nicole Boxer 
White Plains Hospital, White Plains, NY 
 
Background/Objective: As information regarding familial genetic syndromes increases, more patients 
are undergoing genetic testing. With the introduction of panel testing (ranging from 5-43 genes), the 
incidence of variants of unknown significance (VUS) identified at our institution is increasing; however, 
this has not been well documented in the literature. The lay press has described VUS as a “medical 
mystery” with “implications entirely uncertain.”  We sought to define the VUS rates at our institution, 
hypothesizing that the non-BRCA VUS rate is higher than what is currently reported in the literature 
(13.4%).  
 
Methods: Of a total of 890 patients seen by 2 genetic counselors at our community hospital from July 
2013 to October 2016, 351 patients underwent genetic panel testing. A retrospective review was 
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performed using an institutional database to determine incidence of mutations and VUS in BRCA as well 
as non-BRCA genes.  
 
Results: Genetic panel testing identified BRCA mutations in 2.8% of patients (10/351). The total BRCA 
VUS incidence was 4.3% (15/351), consistent with published reports. Non-BRCA mutations were 
identified in 17 patients (4.8%), with the most common being CHEK2 (4 patients), ATM (2 patients), 
MLH1 (2 patients), and TP53 (2 patients). There was 1 patient each with a mutation in BARD1, MSH2, 
NBN, PALB2, PTEN, RAD51C, and SDHB. The total non-BRCA VUS rate was 34% (120/351). The genes 
most frequently demonstrating VUS included APC (n=14), ATM (n=14), CHEK2 (n=12), CDH1 (n=9), PMS2 
(n=9), and PALB2 (n=8). VUS were also identified in BARD1 (n=6), BRIP1 (n=6), MSH6 (n=5), NBN (n=5), 
BMPR1A (n=5), CDKN2A (n=4), MSH2 (n=4), RAD51C (n=3), MLH1 (n=2), MRE11A (n=2), MUTYH (n=2), 
RAD50 (n=2), STK11 (n=2), PTEN (n=1), POLD1 (n=1), POLE (n=1), RAD51D (n=1), SMAD4 (n=1), and TP53 
(n=1).  
 
Conclusions: The incidence of VUS at our institution (combining both BRCA and non-BRCA genes) was 
high (39%) with panel testing. Myriad has previously reported that for the BRCA gene, with time as more 
diverse populations are tested the rate of VUS has dropped (12.8% in 2002 to 2.9% in 2012 for all 
comers, with highest initial incidence and drop in patients from African and Latin American ancestry). 
Our institution does have a large proportion of African American and Hispanic patients, which may 
contribute to our high VUS rate. A limitation of our study is that a small subset of the patients identified 
to have a VUS were already tested by the oncologists or primary physicians and then referred to the 
genetic counselors after the variant was identified, which would also partially account for the high 
incidence we report. Our hope is that demonstrating the high rate of VUS will dissuade both clinicians 
and patients from making clinical decisions based on a variant result. Furthermore, the importance of 
testing diverse populations is essential to further characterize these variants and cancer risk.  
 
 
257048 - Adhering to the guidelines: Rates of BRCA mutation using NCCN genetic testing criteria 
 
Anna Beck1, Haimiao Yuan1, Pamela Imperiale-Hagerman2, Krysten Shipley1, Lillian Erdahl3, Sonia Sugg3, 
Ronald Weigel3, Ingrid Lizarraga3 
1University of Iowa Hospitals and Clinics, Iowa City, IA, 2University of Iowa Carver College of Medicine, 
Iowa City, IA, 3

 
University of Iowa, Iowa City, IA 

Background/Objective: BRCA high-risk assessment is recommended by the National Comprehensive 
Cancer Network (NCCN) in patients with breast cancer who meet one of 11 criteria. Limited data are 
available regarding the likelihood of detecting a mutation when these criteria are followed. Awaiting 
test results to inform surgical planning may result in a delay to therapy of several weeks, which has been 
shown to impact long-term outcomes. This study reviews genetic testing at a single institution to find 
the rate of BRCA mutation in our breast cancer patients, and identify which NCCN guideline criteria are 
most predictive of a positive result. 
 
Methods: All subjects who underwent BRCA1/BRCA2 genetic testing between January 2008 and 
December 2015 at a single institution were reviewed, and 368 were identified, 199 of whom had breast 
cancer prior to testing. Patients underwent genetic counseling and testing based on NCCN guidelines 
identified at their clinic visit or at multidisciplinary breast tumor board. A retrospective chart review 
examined patient and tumor characteristics, NCCN criteria were applied, and BRCA testing results and 
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associations among these were analyzed using Pearson’s chi-squared test and Fisher’s exact test. 
Multiple combinations of testing criteria were examined for predictive value. 
 
Results: Nineteen (9.5%) patients were found to have a BRCA abnormality, 7 (3.5%) with a variant of 
unknown significance (VUS), and 12 (6.0%) with a deleterious mutation (BRCA+). Adherence to NCCN 
guidelines was confirmed in 98.5% of subjects. The reasons for testing are found in the Table. High-risk 
family history was the reason for testing in 140 patients (70.4%), young age (< 50y) at diagnosis in 128 
(64.3%), and high-risk cancer [triple-negative breast cancer (TNBC), or 2 primaries] in 50 (25.1%). The 
rate of BRCA+ was not significantly different among these 3 groups (7.8%, 7.8%, 6.4% p=0.877). The 
subjects who met all 3 reasons for testing (8.5%) had a BRCA+ rate of 15%. In the study cohort of 199, 
patients tested because of young age with TNBC had a BRCA+ rate of 10.5%, while the rate for those 
tested because of young age, TNBC, and family history was 11.1%. These increases in rate of BRCA+ 
result were not significant compared to those tested because of young age alone (p=0.811). BRCA+ vs 
BRCA- subjects were more likely to be ER negative (52.6% vs 24.4%, p=0.001), have grade 3 cancer 
(63.2% vs 31.7%, p=0.007), and have more reasons for testing (mean number of reasons 3±1.4 for 
BRCA+ vs. 2±1 for BRCA- (p=0.001). Fifty-five (28%) patients had only 1 reason for testing, and only 3 of 
these were BRCA+ (5.5%). The only individual testing criteria associated with a significantly higher 
incidence of BRCA+ were known genetic mutation in the family (p < 0.001) and personal history of 
ovarian carcinoma (p=0.008). Rate of BRCA positivity only increased significantly when the patient had ≥ 
4 criteria for testing compared to ≤ 3 (p=0.002). Twelve (6.0%) patients had ≥ 4 criteria and 5 were 
BRCA+ (41.7%). 
 
Conclusions: Using NCCN guidelines for genetic high-risk assessment, a deleterious BRCA mutation was 
detected in only 6% of breast cancer patients. Criteria associated with a higher chance of BRCA+ were 
identified but were present uncommonly. Delaying surgical therapy to await genetic testing results does 
not appear warranted in most patients. 
 

 
Version 1.2017 NCCN Guidelines for genetic assessment in breast cancer: Distribution of patients with and without BRCA 
 
 
248497- Anxiety in BRCA mutation carriers: The impact of prophylactic breast surgery 
 
Elizabeth Butler1, Rebecca Kwait1, Jessica Laprise1, Jennfer Scalia Wilbur1, Sarah Spinette2, Christina 
Raker1, Julia Gitierrez1, Robert Legare1, Jennifer Gass1, Ashley Stuckey1 
1Women and Infants Hospital Brown University, Providence, RI, 2Rhode Island College, Providence, RI 
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Background/Objective: Deleterious BRCA mutation carriers (BrMC) face choices in managing cancer risk 
which may impact their quality of life. Our study aims to assess anxiety of BRCA mutation carriers 
without cancer who have and have not undergone prophylactic bilateral mastectomy. 
 
Methods: An anonymous, cross-sectional survey was conducted electronically. The survey was emailed 
to the BrMC identified from our genetic counseling database and included the Hospital Anxiety and 
Depression Scale (HADS) as well as investigator-generated questions regarding demographics and 
prophylactic choices with respect to mutation and surgery. Non-responders received 2 additional survey 
invitations. Statistical analysis was performed using Fisher’s exact and the Wilcoxon rank-sum tests. 
Respondents were analyzed in total, and divided into 2 subgroups, those who underwent prophylactic 
surgery versus those managed by high risk screening. 
 
Results: Out of our database of 432 BrMC, 170 valid email contacts were identified. Sixty-six BrMCs 
completed the survey (39% response rate) with a median age of 50 (range 18 - 79). 30.8 % were under 
the age of 40. Twenty-three percent of respondents were pre-menopausal. Of the 32 unaffected BrMCs, 
7 (6 BRCA1, 1 BRCA2) had prophylactic mastectomy with reconstruction, and 25 had no surgery (8 
BRCA1, 17 BRCA2). The HADS scores did not differ significantly between the prophylactic mastectomy 
and no surgery group. When asked specifically about their BRCA mutation and anxiety, the patients who 
elected to undergo prophylactic bilateral mastectomy reported an increased level of anxiety with 
respect to their mutation as compared to those who did not undergo surgery (p=0.033). Following 
surgery, the prophylactic bilateral mastectomy group had decreased anxiety regarding getting breast 
cancer. Of those who did not undergo surgery, 11 (44%) felt that prophylactic surgery would not make 
them feel less anxious. 
 
Conclusions: Unaffected BrMC had no difference in overall anxiety regardless of the decision to undergo 
prophylactic bilateral mastectomy. This information may be important for physicians counseling BrMC 
on prophylactic and surveillance options. 
 
 
248539 - Sexual function in BRCA mutation carriers: Impact of surgery and timing? 
 
Elizabeth Butler1, Ashley Stuckey1, Rebecca Kwait1, Jessica Laprise1, Jennifer Scalia Wilbur1, Sarah 
Spinette2, Christina Raker1, Julia Gutierrez1, Robert Legare1, Jennifer Gass1 
1Women and Infants Hospital Brown University, Providence, RI, 2

 
Rhode Island College, Providence, RI 

Background/Objective: Deleterious BRCA mutation carriers (BrMC) face choices in managing cancer risk, 
which may impact their quality of life. Our study aims to compare the surgical choices and sexual 
function of BrMC with and without breast cancer.  
 
Methods: An anonymous, cross-sectional survey was conducted electronically. The survey was emailed 
to the BrMC identified from our genetic counseling database and included the Female Sexual Function 
Index (FSFI) as well as investigator-generated questions regarding demographics and prophylactic 
choices with respect to mutation and surgery. Non-responders received 2 additional survey invitations. 
Statistical analysis was performed using Fisher’s exact and the Wilcoxon rank-sum tests. Respondents 
were analyzed in total, and divided in to 2 subgroups, those with and without a breast cancer diagnosis. 
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Results: Out of a database of 432 BrMC, 170 valid email contacts were identified. Sixty-six BrMCs 
completed the survey (39% response rate) with a median age of 50 (range 18 - 79). Postmenopausal 
status was reported in 77.2%, bilateral salpingo-oophorectomy (BSO) reported in 81.2%, and history of 
ovarian cancer in 11.5%. These were evenly distributed among subgroups. In the 32 BrMCs without 
breast cancer, prophylactic nipple-sparing mastectomy was chosen by 21.9%, which was significantly 
higher for BRCA1 vs BRCA2 carriers (42 vs. 6%; p=0.048). Overall, FSFI was not significantly different 
between those choosing prophylactic mastectomy versus high-risk screening (30.75 vs 26.2, p=0.25). 
Notably, median FSFI was higher in the prophylactic mastectomy group compared to BrMCs undergoing 
mastectomy with a cancer diagnosis (30.75 vs 23.6; p=0.16). Finally, there was not a significant 
difference in the role of the chest during intimacy between those choosing prophylactic surgery and 
high-risk screening. 
Conclusions: In a small sample size, choice of prophylactic surgery or high-risk screening was not 
associated with a significant difference in sexual function or the chest as part of intimacy. However, 
sexual function was much lower in patients with a cancer diagnosis than those choosing prophylactic 
surgery. These results may help physicians counsel patients regarding decision-making in the timing and 
receipt of prophylactic surgery. 
 
 
257294 - Differences among a modern cohort of BRCA mutation carriers choosing bilateral 
prophylactic mastectomies compared to breast surveillance 
 
Elizabeth Gilbert, Emily Zabor, Michelle Stempel, Debra Mangino, Alexandra Heerdt, Melissa Pilewskie 
Memorial Sloan Kettering Cancer Center, New York, NY 
 
Background/Objective: Women with a deleterious BRCA mutation have a 40-80% lifetime risk of breast 
cancer and can reduce their risk by >90% with risk reducing surgery. We sought to compare a modern 
cohort of women with a BRCA mutation choosing bilateral prophylactic mastectomies (BPM) vs breast 
surveillance to better elucidate factors impacting decision making among this high-risk group.  
 
Methods: We retrospectively identified women with a known BRCA 1 or 2 mutation from a 
prospectively maintained single-institution database. The surveillance cohort (n=313) consisted of 
women seen in a high-risk clinic for physical exam and imaging between 2014-2016 and the surgery 
cohort (n=142) consisted of mutation carriers who underwent BPM between 2010-2016. Women with a 
previous breast cancer diagnosis or a variant of unknown significance were excluded. Clinical and 
familial factors were compared between the 2 groups. To test for differences, the Kruskal-Wallis test 
was used for continuous variables and Fisher's exact test for frequency and percent with categorical 
variables. 
 
Results: Women choosing surgery were more likely to have a BRCA1 than a BRCA2 mutation compared 
to the surveillance group (57% vs 43%, p=0.015) and were less likely to have a personal history of 
ovarian cancer (10% vs 20%, p=0.01). There was no difference in the age at genetic testing between the 
groups (40 vs 39 years, p=0.6). Median age at BPM was 43 years (range 21-67); median age at last 
surveillance visit 46 years (range 21-87). Women undergoing BPM were more likely to be married (78% 
vs 62%, p=0.01), to have more children (median 2 vs 1, p < 0.001), and to have undergone a prior 
prophylactic oophorectomy (61% vs 37%, p < 0.001). In regards to family history, women choosing BPM 
had more first-degree relatives with a history of breast cancer (63% vs 48%, p=0.01) or a sister with 
breast cancer (23% vs 14%, p=0.02), and were more likely to have a young family member with ovarian 
cancer. Nearly all women in both groups have had MRI screening (96%), although those in surveillance 
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have had more recent breast MRI and more MRIs recommending short-term follow-up (32% vs 20%, 
p=0.005). Women in the surgery cohort were more likely to have had an MRI recommending additional 
imaging to evaluate a suspicious finding (9% vs 2%, p=0.02). There was no difference in the number of 
prior breast biopsies, history of atypia/LCIS, or current/prior use of chemoprevention. Significant 
findings are shown in the Table.  
 
Conclusions: A significant number of women with BRCA mutations choose to undergo surveillance 
rather than prophylactic surgery. Marital status, personal history, and family history of cancer appear to 
be important factors in decision-making. Overall, the decision appears multifactorial, and emotional 
experiences and relationships rather than breast abnormalities are likely the main driving factors. 

 
Significant differences among BRCA mutation carriers undergoing breast surveillance vs risk reducing surgery 
 
 
257134 - Breast surgeon consultation with remote genetic counselor improves clinical decision-making 
 
Rakesh Patel1, Peter Beitsch2, Pat Whitworth3, Paul Baron4, Barry Rosen5, Ian Grady6, Laura Lee7, Gia 
Compagnoni5, Antonio Ruiz8, David Rock9, Karen Barbosa10, Rogsbert Phillips11, Yara Robertson12, Steven 
Schonholz13, Mary Hardwick14 
1Good Samaritan Hospital Dept of Radiation Oncology, Los Altos, CA, 2Dallas Surgical Group, Dallas, TX, 
3Nashville Breast Center, Nashville, TN, 4Roper St. Francis Breast Program, Charleston, SC, 5Advocate 
Health, Barrington, IL, 6North Valley Breast Clinic, Redding, CA, 7Desert Regional Cancer Center, Palm 
Springs, CA, 8Carolina Breast Care, Elizabeth City, NC, 9Women's Health Clinic, Ft Meyers, FL, 10Alaska 
Breast Care Specialists, Anchorage, AK, 11Emory Healthcare, Metro Surgical Associates Inc., Atlanta, GA, 
12Metro Surgical Associates, Atlanta, GA, 13Noble Hospital, Springfield, MA, 14
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Background/Objective: Breast surgeons have been ordering and counseling patients for BRCA1/2 
testing for 20 years, but genetic testing is rapidly expanding – both in demand and the genes tested. 
ASBS Consensus guidelines recognize that breast surgeons are ideally positioned to provide access and 
counseling, but acknowledge that support by genetic counselors is beneficial in some circumstances. 
Genetic counselors (GCs) are an invaluable but limited resource with variable supply across the country. 
This study is designed to determine if remote GC access impacts physician decision-making for 
appropriate patient selection, genes tested, and clinical management.  
 
Methods: A multi-center prospective study involved 14 community-based breast cancer physicians 
experienced with hereditary cancer counseling, testing, and interpretation of the results and who did 
not have a genetic counselor as part of their practice. Physicians identified genetic testing candidates 
and discussed each case with a remote GC to evaluate appropriate patient selection and appropriate 
gene panels ordering. Physicians could review cases with GCs after test results were received and prior 
to conducting patient counseling. Pre- and post-test surveys were completed for each patient by the 
testing physician. Data gathered included utilization of guidelines, change in genes tested after GC 
consult, and reasons for post testing GC consultation. A standard pricing fee regardless of panel size or 
genes selected was employed for this study.  
 
Results: A total of 249 patients were evaluated with a median age of 51. A recent diagnosis of breast 
cancer was reported in 61% of the patients. Reasons for genetic testing included: surgical planning 
(42%), management of family members (45.3%), and a family history of cancer (69.8%). Risk assessment 
was performed on 97% of patients. NCCN genetic testing guidelines were utilized in 66% of patients. A 
gene panel of > 20 genes was used 55% of the time. Physicians changed their test selection after 
conferring with GC 18% of the time including: 26% ordering larger panels due to family history; 23% 
after better understanding of testing options; 51% comfort with appropriateness of panel (larger or 
smaller). Physicians sought post-test consultations 41% of the time: 28% for management plans; 27% for 
implications of variants of uncertain significance; 26% for issues related to negative findings. Post-test 
remote GC consultation resulted in a meaningful change in patient management 16% of the time.  
 
Conclusions: Community-based breast specialists are assessing risk and generally using guidelines to 
select appropriate patients for genetic testing. Remote genetic counseling support helps physicians 
choose the best gene panel test, aids in counseling challenging cases, and impacts clinical management. 
Remote genetic counseling appears to be an efficient use of this valuable resource and may provide a 
model for “as needed” or “on demand” genetic counseling as genetic testing volume and use of 
expanded panels grows rapidly. 
 
 
257142 - Hereditary cancer risk: A growing body of evidence supporting broader testing  
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Background/Objective: Breast surgeons play an active role in genetic counseling and testing of both 
affected and unaffected patients at increased risk for breast cancer. Traditionally, NCCN guidelines have 
been the primary reference for selecting appropriate patients to test for hereditary breast cancer. The 
recent lower cost of testing and the availability of multigene panels have increased the willingness of 
patients to be tested. We undertook a study to determine the current genetic testing practices of 
community breast surgeons and the impact of physician access to remote genetic counselor (GC) 
consultation. While the goal of this study was to understand if physician access to remote clinical 
consultation with a genetic counselor would impact identification of candidates for testing, incidental 
findings raise the question about the current validity of NCCN guidelines. Results indicate that the use of 
traditional NCCN guidelines may underestimate those at risk for deleterious mutations.  
 
Methods: A multi-center prospective data collection was performed that included 14 community-based 
breast cancer physicians experienced with genetic counseling and testing. Patients were identified as 
candidates for genetic testing based on patient's perceived and actual risk for hereditary breast cancer 
as part of standard of care. Surveys were completed before and after testing. Surveys included 
questions about utilization of guidelines and test results. A standard pricing fee regardless of panel size 
or genes selected were employed for this study, which eliminated cost as an issue in gene panel 
selection.  
 
Results: A total of 249 patients were tested, with a median age of 51. Risk assessment for breast cancer 
and genetic mutations was done on 97% of patients utilizing various models including Tyrer-Cusick, 
BRCAPRO, Hughes Risk App, and NCCN guidelines. Genetic testing was considered because of a recent 
diagnosis of breast cancer (61%), to guide treatment decisions (42%), and/or strong family history of 
breast cancer (69%). Patients met NCCN guidelines for genetic testing 66% of the time, and the majority 
of patients (55%) were tested for > 20 genes (3% BRCA1/2 only testing). Patients under 50 had 
deleterious mutations 14.7% of the time; patients over 50, 12.6% of the time. In patients < 50 there was 
a higher percentage of patients with BRCA1/2 mutations (47% vs 37.5%). Looking at the entire group, 
14% had a positive result for a deleterious mutation, 26% had a variant of uncertain significance (VUS), 
and 61% were negative. The most common positive findings were BRCA1, BRCA2, and CHEK2. Among 
the patients who met NCCN criteria for testing, 12.7% had deleterious mutations (50% of which were 
BRCA1/2), while of patients who did not meet NCCN criteria, 11.3% had deleterious mutations (33% of 
which were BRCA1/2).  
 
Conclusions: Patients who did not meet NCCN genetic testing guidelines had a similar percentage of 
deleterious mutations as the patients who met the guidelines. This could be partially accounted for by 
the expanded numbers of genes tested since there were a higher number of BRCA1/2 deleterious 
mutations in the patients who met the guidelines. With the decrease in testing costs, perhaps guidelines 
for genetic testing should be re-evaluated, expanded, or completely removed. The downstream benefit 
to the many relatives of an affected individual should also be a consideration. A large study testing all 
patients who present with breast cancer is underway.  
 
 
257069 - Preoperative panel testing for hereditary cancer syndromes does not significantly impact 
time to surgery for newly diagnosed breast cancer patients as compared to BRCA1/2 testing 
 
Amy Murphy1, Lala Hussain2, Ching Ho3, Erik Dunki-Jacobs3, David Lee3, Karen Huelsman3, Courtney 
Rice3, Barbara Wexelman3 
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Background/Objective: Genetic testing is an important component of the preoperative work-up in 
patients at high risk for hereditary breast cancer and has been incorporated into NCCN guidelines. 
Options for genetic testing include multi-gene panels as well as traditional BRCA 1/2 assays. This study 
seeks to determine if there is a delay in time to surgery for newly diagnosed breast cancer patients 
undergoing panel testing as compared to traditional BRCA1/2 testing.  
Methods: A retrospective review was performed of all women newly diagnosed with breast cancer who 
underwent genetic evaluation for hereditary cancer syndromes using our institution’s Genetic Counselor 
Database from January 2013 to August 2015. The data was reviewed for date of pathologic diagnosis of 
breast cancer, date of genetic evaluation, and date of surgery. Type of surgical procedure (breast 
conservation vs mastectomy) as well as cancer stage was also recorded. Patients were excluded if they 
were male, pathologic/surgical information was unavailable, if the patient underwent neo-adjuvant 
chemotherapy, or genetics evaluation was performed after the surgical date.  
 
Results: Of the 649 patients in our database, 138 patients met inclusion criteria. During the time period 
studied, the use of genetic panels increased from 7.7% of patients tested in 2013 to 48.3% in 2015 
(p=0.002). The time from diagnosis to surgery for BRCA1/2 test patients was 43.5 days compared to 51.0 
days in the panel group (p=0.186). Age, tumor stage, and use of preoperatively MRI was not statistically 
significant different between groups. The rate of mastectomy was not statistically significant between 
the 2 groups (BRCA1/2 -31.4% vs panel group- 37.7%, p=0.322). Turnaround time for genetic testing 
decreased during the time period studied, and was approximately 6 days longer for panel testing than 
BRCA1/2 testing. On average, it took 12.2 days for BRCA 1/ 2 results and 18.9 days for the panel (p < 
0.01). In 2014 and 2015, the turnaround time for BRCA1/2 testing was 12.4 and 10.5 days respectively, 
whereas for panel testing the turn around time was 20.5 and 18.2 days respectively (p= < 0.001). In the 
BRCA 1/2 group there were 2 (2.3%) positive tests (BRCA1 X1 and BRCA2 X1) and 3 (3.5%) VUS (BRCA2 X 
3 patients). In the panel group, there was 1 (1.9%) positive test (BRCA1+), and 8 VUS were seen in 6 
patients (11.5%). A multiple linear regression analysis was performed looking at factors associated with 
time to surgery including tumor stage, MRI, use of mastectomy, and type of genetic test performed. 
Regression analysis significantly predicted time to surgery (R2=.07, F (4,132) = 3.431, p < .01). Of the 4 
variables included, only mastectomy significantly contributed to the model (B=.29, p < .001).  
 
Conclusions: In our cohort, panel genetic testing did not statistically delay time to surgery compared to 
BRCA 1/2 testing alone. The use of panel testing for hereditary cancer syndromes has increased over 
time, and the lab turnaround time has also decreased for panel testing. Surgeons should not be 
discouraged from use of genetic panel testing preoperatively as there is no clinically significant delay in 
surgical timing. 
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257368 - Expanded gene panel utilization in women with breast cancer: Identification and 
intervention beyond breast cancer risk 
 
Erin O'Leary1, Shan Yang2, Scott Michalski2, Daniela Iacaboni2, Jennifer Holle2, Karen Ouyang2 
1Invitae, Wexford, PA, 2

 
Invitae, San Francisco, CA 

Background/Objective: Clinicians ordering multi-gene panels to assess hereditary breast cancer risk face 
a growing variety of testing options ranging from pre-curated panels organized by cancer type to large, 
comprehensive panels. Although BRCA1 and BRCA2 (BRCA1/2) testing for hereditary risk among patients 
with breast cancer is well established, many panels include lesser known breast cancer genes or genes 
associated with other cancer types. Some of these genes lack established medical management 
guidelines, which raises challenges for patient counseling and care. We hypothesized that the use of 
broader gene panels results in improved identification of clinically relevant findings in genes not known 
to be related to personal or family history. Using a series of female breast cancer patients for whom 
next-generation sequencing panel testing through a commercial laboratory identified pathogenic (P) or 
likely pathogenic (LP) variants in cancer genes other than BRCA1/2, we sought to define clinician 
ordering patterns and compare the rates of P/LP findings in genes with established medical 
management guidelines.  
 
Methods: We reviewed 1,085 sequential cases of women with breast cancer who had P/LP findings in 
genes other than BRCA1/2. De-identified personal and family history information provided by ordering 
clinicians was analyzed, and 3 subgroups were created by test order type: (A) breast-cancer-associated 
genes only, (B) genes associated with commonly assessed cancer types (including breast, gynecologic, 
and gastrointestinal), and (C) large, comprehensive panels with expanded tumor types. Within each 
group, we determined how often P/LP findings occurred in genes with professional society management 
guidelines and whether the findings were consistent with the reported personal and family histories.  
 
Results: Among the 1,085 cases reviewed, 1,131 P/LP variants were identified, with 44 patients having 2 
or more variants. The table shows the number of patients tested within each panel type (group A, B, or 
C). These data compare variants identified in genes associated with breast and non-breast cancers for 
which management guidelines exist. Interestingly, a substantial proportion of P/LP variants were 
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identified in genes for which patients had no associated personal or familial histories. Overall, 92.3% of 
variants identified in this cohort were in genes associated with medical management guidelines.  
 
Conclusions: In our cohort of 1,085 breast cancer patients, 85.6% were tested with broader panels 
addressing risk for multiple cancer types (Groups B and C). Expanded panel testing allowed for improved 
identification of hereditary cancer risk in patients and their family members. While others have shown 
that pathogenic variants in non-BRCA genes are rare, our data show the majority of these variants are 
associated with medical management guidelines which may alter clinical care. Additionally, breast 
cancer-specific panels may miss clinically actionable findings in genes associated with hereditary 
predispositions for other cancers. Further analysis is needed to determine the clinical impact and patient 
outcomes associated with the identification of P/LP variants in non-BRCA1/2 genes.  

 
Comparison of variants identified by test order type. LP, likely pathogenic; mgmt., management; P, pathogenic 
 
 
257091 - Molecular receptor profiles in male mutation carriers with breast cancer 
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 Stanford University 
School of Medicine, Stanford, Stanford, CA 

Background/Objective: The importance of cancer genetic testing in patients with breast cancer is 
growing, and its significance extended with the discovery that inherited mutations are now targets for 
therapeutic interventions. BRCA2 mutations have been previously reported to predominate among men 
with breast cancer. Recently, sequencing tests have expanded to cover a large panel of genes. We 
analyze here tumor molecular profiles of 40 men with breast cancer who also underwent germline 
genetic testing and counseling for inherited mutations in breast cancer susceptibility genes.  
 
Methods: Our institutional Cancer Genetics Research Database was queried for cases of breast cancer in 
men. All patients were consented prior to undergoing genetic testing. A variety of commercial tests 
were used, some including massively parallel sequencing of breast cancer-associated genes including 
ATM, BRCA1, BRCA2, CDH1, CHEK2, NBN, NF1, PALB2, PTEN, STK11, and TP53. The associated pathology 
records of these patients were reviewed to abstract the molecular profile (ER, PR and HER2 receptors) of 
each of these cancers.  
 
Results: Ten (25%) of the 40 cases identified were found to carry deleterious germline mutations. BRCA2 
mutations occurred in 5, with 1 man having bilateral metachronous cancers. All BRCA2-associated 
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cancers were strongly ER-positive/PR-positive/HER2-negative, except for 2 that were PR-negative and 1 
case with equivocal HER2 expression (2+ by immunohistochemistry, IHC). Two men harbored ATM 
mutations, and their associated cancers were also ER-positive and PR-positive, with 1 HER2-negative 
another HER2-equivocal (2+ IHC). Of the 2 BRCA1-associated cancers, molecular biomarker data was 
only available in 1, with a triple-negative profile. Interestingly, 1 male carrier of a CDH1 mutation was 
diagnosed with an ER-positive/PR-positive/HER2-negative invasive lobular cancer, as is typical of women 
with CDH1 mutations.  
 
Conclusions: Inherited mutations are highly prevalent among men with breast cancer who present for 
clinical genetic testing. These are predominantly BRCA2 and are associated with an ER-positive/PR-
positive/HER2-negative molecular receptor profile.  
 
 
256628 - Clinical decision-making in patients with variant of unknown significance in BRCA 1 or 2 
genes 
 
Jessemae Welsh, Tanya Hoskin, Courtney Day, Abigail Thomas, Jodie Cogswell, Fergus Couch, Judy 
Boughey 
Mayo Clinic, Rochester, MN 
 
Background/Objective: How diagnosis with a variant of unknown significance (VUS) in a BRCA gene 
impacts clinical decision-making is not well known. Limited prior studies have shown VUS patients 
experience less cancer distress reduction than BRCA negative patients. We sought to explore surgical 
decision-making in patients diagnosed with BRCA VUS and evaluate factors influencing this. 
 
Methods: With IRB approval, we identified all patients who underwent genetic testing at our institution 
and tested positive for a VUS in the BRCA 1 or BRCA2 genes between 2004 and 2016. Retrospective 
chart review was performed to obtain clinical data. We further queried the commercial genetics public 
databases for BRCA1 and BRCA2 variants including ClinVar, BRCA Exchange, and BRCA1 and BRCA2 
LOVD, all of which adhere to ENIGMA consortium rules for variant classification. Groups were compared 
using Wilcoxon rank-sum and chi-square tests. 
 
Results: We identified 97 patients (95 female, 2 male) with BRCA VUS. At the time of VUS identification, 
20 had no current or prior breast or ovarian cancer, 67 had current or prior breast cancer, 9 had ovarian 
cancer, and 1 both breast and ovarian cancer. In the 20 patients without current or prior breast or 
ovarian cancer at time of VUS identification, the median Tyrer-Cuzick (IBIS) lifetime breast cancer risk 
score was 27% (range: 16-62%), and median Gail score (lifetime risk) was 20% (range: 7-43%). The 
median number of relatives with breast cancer was 3 (range 1-6) with 16/20 (80%) patients having a 
mother or sister with breast cancer. Management in 7 (35%) VUS carriers was by bilateral prophylactic 
mastectomy (BPM) (1 before and 6 after VUS were identified), 1 (5%) by chemoprevention, 3 (15%) by 
additional screening with MRI or MBI, and 9 (45%) by routine surveillance. Additionally, 5 (25%) opted 
for risk-reducing bilateral salpingo-oophorectomy (BSO) (1 before and 4 after VUS were identified). 
Choice for BPM was significantly associated with IBIS score (median 32% vs 24%, p=0.02) and first-
degree family history (44% versus 0%, p=0.05) but not Gail score or number of family members with 
cancer. Of 67 patients who had breast cancer, VUS was known prior to initial surgery in 10 patients – 5 
(50%) elected lumpectomy, 2 (20%) unilateral therapeutic mastectomy (TM), 2 (20%) TM and 
contralateral prophylactic mastectomy (CPM), and 1 (10%) underwent bilateral TM for bilateral cancer. 
In the 57 patients with breast cancer surgery preceding VUS identification, 24 (42%) had lumpectomy, 
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10 (18%) unilateral TM, 17 (30%) TM+CPM, 1 (2%) lumpectomy converted to TM+CPM, 4 (7%) bilateral 
TM for bilateral cancer, and 1 (2%) had no breast surgery (due to stage IV disease). Thus, rate of CPM at 
initial surgery did not differ significantly between those where the VUS was identified prior to versus 
after surgery (20% vs 32% respectively, p=0.45). An additional 3 patients underwent delayed CPM after 
VUS identification; 2 initially underwent lumpectomy but required delayed TM for margin control and 
had CPM at that time, and 1 who initially underwent TM opted for delayed CPM after VUS identification. 
Additionally, 18/67 (27%) breast cancer patients opted for risk reducing BSO (2 before and 16 after VUS 
identification). Breast cancer patients with VUS had a median of 2 family members with breast cancer 
(range 0-9), and 45% had a mother or sister with breast cancer. Choice for CPM after VUS was not 
significantly associated with number of relatives with breast cancer (p=0.62) or presence of first-degree 
family history (40% vs 49%, p=0.71). No patient with ovarian cancer underwent prophylactic 
mastectomy. Of the 97 mutations initially identified as VUS, 20 (21%) have been subsequently 
reclassified to benign or likely benign and 1 (1%) to pathogenic or likely pathogenic. 
Conclusions: Patients with BRCA VUS had strong family history and elevated IBIS and Gail risks. BRCA 
VUS carriers with cancer elected surgical choices similar to average-risk breast cancer patients. VUS 
carriers without cancer had high rates of BPM, and this appeared to be influenced by first-degree family 
history and IBIS score. Over time, a significant proportion of BRCA VUS were reclassified, the majority as 
benign, illustrating the advances in knowledge and importance of appropriate counseling regarding VUS. 
 

Imaging 
 
 
256553 - Assessment of skin involvement in breast cancer: Preoperative ultrasound and 
anatomopathological correlation 
 
Rodrigo Brandão, Simone Elias, Karen Alves, Angela Logullo, Afonso Nazário 
Federal University of Sao Paulo, Sao Paulo, Brazil 
 
Background/Objective: The removal of the overlying skin carcinoma is often unnecessary and can 
compromise the aesthetic result of breast surgery. In the presence of an anterio- located breast 
carcinoma, the distance between the lesion and skin is an important factor in the decision to remove or 
preserve the skin overlying the tumor. Ultrasound (US) could be a good tool for this purpose; however, 
the shrinkage observed in this method is difficult to properly assess the obtained measures. Objectives: 
To correlate the tumor-skin distance obtained from ultrasound and pathological (Path) examinations 
and establish a relationship between these parameters. 
 
Methods: This study was a prospective correlational study of 39 consecutive women presenting 41 
breast tumors who were diagnosed with invasive cancer and were candidates for conservative or radical 
surgery. The distance between the tumor and skin was measured using preoperative US examinations 
and an anatomopathological evaluation. US examination was performed independently by 2 breast 
surgeons specializing in breast cancer diagnosis. Each observer performed 3 different measurements of 
the area, and the average of these 3 distances was recorded as the final value, just as done in Path 
evaluation. All patients underwent surgery which invariably included the removal of the skin overlying 
the tumor. 
 
Results: The mean distance between the tumor and skin obtained from the US examinations was 0.8 
cm, with a minimum of 0.15 cm and a maximum of 2.43 cm. The Path examinations yielded a mean 



 

The American Society of Breast Surgeons 115 2017 Official Proceedings 
 

distance of 2.21 cm, with values ranging from 0.5 to 5.0 cm. The Pearson correlation coefficient between 
the methods was r = 0.75. 
 
Conclusions: The tumor-skin measurements obtained from US examinations correlated well with those 
obtained from Path examinations. The distance obtained by sonography was consistently less than that 
obtained from a pathology specimen, and the average difference was 3.1-fold. Overall, the Path distance 
between the tumor and skin can be estimated using the following model: Dpathology = 0.69 + 1.89 x 
DUS, where D is distance. 
 

 
Results of the simple linear regression model to estimate the histological distance between the tumor and the skin 
 
256719 - View for view, 3-D specimen tomosynthesis provides more data than 2-D specimen 
mammography 
 
Cary Kaufman1, Karen Zacharias2, Amber Rogers2, Sid Nix2, Nancy Schnell2, Jaymie O'Donnell2, Laurie Hill3 
1University of Washington, Bellingham, WA, 2Bellingham Ambulatory Surgery Center, Bellingham, WA, 
3
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Background/Objective: Intraoperative digital specimen mammography (IDSM) has become the standard 
confirmation method to ensure an image-guided procedure has removed the targeted breast lesion. 
We've seen improvements in camera acuity, faster processing, and larger fields of view to facilitate the 
surgeon’s identification of non-palpable cancers. To obtain the so-called three-dimensional view (3-D), 
routine use of 2 orthogonal images has been utilized as a 3-D view. Yet in screening mammography, true 
3-D mammography has now arrived as tomosynthesis, not simply 2 orthogonal MLO and CC views of the 
breast. Likewise, for specimen imaging, true 3-D mammography is specimen tomosynthesis, not 2 
orthogonal views using a 2-D machine. We report our current findings on the enhancement of specimen 
imaging provided by true 3-D intraoperative specimen tomosynthesis (IDST).  
 
Methods: Between April 2015 and October 2016, we have obtained specimen imaging on 210 
consecutive image-guided breast lumpectomies using 2 specimen imaging machines. One provided 
IDSM, and the other provided IDST. Two orthogonal views of each specimen were taken with each 
machine. For patient management, intraoperative review of all images was available to the operating 
surgeon for their immediate action as appropriate. Comparison data was accumulated as to ease of use, 
time to first image, handling issues, re-excisions, mechanical issues, as well as image comparisons. 
Images of breast lesions were categorized into 3 groups by their dominant findings: 1) densities, 2) 
calcifications and 3) clips. All images were forwarded from the operating room to the radiologists and 
permanent recording via standard PACS system.  
 
Results: The circulating nurse received the specimen from the surgeon and placed it sequentially in each 
of the machines in the exact same orientation. For equal comparisons, 2 orthogonal views were taken 
with each device, although the use of tomosynthesis obviates the need for 2 orthogonal images since 
the Z-axis is visible on a single image. Functionality of the 2 machines were very similar. Time to first 
image was prompt although there was a difference in the developing time for the IDST, being almost 
twice as long as IDSM (65 seconds vs. 32 seconds). Of the 210 patients, specimen images were classified 
into 61% densities, 26% clips, and 13% calcifications. The primary difference in imaging was found in the 



 

The American Society of Breast Surgeons 116 2017 Official Proceedings 
 

density group. In 70% of patients with densities or spiculated lesions, the IDST provided more 
information than the IDSM. It was possible to see the target lesion more often with IDST than IDSM. 
Comparing the same image orientation, overlapping tissue was avoided and spiculations could be seen 
more easily using IDST (see Figure). Looking at all 210 lesions as a group, IDST was more precise in 43% 
of all lesions examined. This was reflected over the time of the study as surgeons would only look at the 
IDST to assess their intraoperative excision accuracy and need for immediate re-excision.  
 
Conclusions: Use of specimen tomosynthesis in the operating room has improved the accuracy of 
intraoperative imaging in 43% of cases. By improved visualization of the cancer, surgeons can be sure 
they have removed the target lesion and not only the clip. Further use by others should validate these 
early findings. 
 

 
Compare each pair and identify the 2-D vs.the 3-D image 
 
 
256730 - Risk factors for volume and surface asymmetry after breast-conserving therapy as measured 
using 3-dimensional surface imaging 
 
Rachel O'Connell1, Rosa Di Micco1, Peter Barry2, Komel Khabra2, Elizabeth O'Flynn3, Nandita deSouza3, 
Nicola Roche1, Anna Kirby2, Jennifer Rusby2 
1Royal Marsden Hospital, United Kingdom, London, England, United Kingdom, 2Royal Marsden Hospital, 
United Kingdom, Sutton, England, United Kingdom, 3

 

Royal Marsden Hospital, United Kingdom and 
Institute of Cancer Research, Sutton, England, United Kingdom 

Background/Objective: Previous studies have shown that post-treatment psychological well-being is 
associated with aesthetic outcome after breast-conserving therapy (BCT). Surgeons and radiation 
oncologists must provide patients with the best quality care and information. Understanding the risk 
factors for a poor aesthetic outcome is crucial in planning the surgical strategy and managing patient 
expectations. Risk factors have been identified in the past with patient satisfaction and panel 
assessment of photographs as the outcome measures, but these both have limitations. The advent of 3-
D-surface imaging (3-D-SI) allows objective measurement of appearance such as symmetry of volume 
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and surface shape. Hypothesis: Risk factors for poor volume and surface symmetry can be identified 
using 3-D-SI Aim: To identify risk factors for poor volume and shape symmetry after BCT as measured by 
3-D-SI.  
 
Methods: Ethical approval was obtained. Two hundred women who had unilateral BCT 1-6 years ago 
were recruited at the time of surveillance mammogram. Participants underwent 3-D-SI. Volume 
symmetry was calculated by dividing the volume of the smaller breast volume by the larger breast and 
expressing as a percentage. Surface symmetry was calculated by reflecting the 3-D image of 1 breast 
onto the other through the sagittal midline plane. The root mean squared of the distances between the 
2 images was calculated. Univariate linear regression analysis was used to identify clinicopathological 
variables with a p-value < 0.1 which were entered into a multivariate model with a 5% significance level.  
 
Results: During the study period, 649 women had mammography. Of these, 342 (52.7%) were eligible 
and visited at a time when the main investigator was available. They were invited by letter. It was not 
possible to contact 109 (31.9%) women to confirm participation. Twenty-seven (11.6%) declined, and 6 
women did not attend. In total, 200 women participated. Mean age was 64.2 years (SD 10.1), mean time 
from surgery to participation was 35.5 months (SD 17.7). One hundred eighty-six (93%) were Caucasian 
British, mean BMI was 27.5kg/m2 (SD 5.4), mean ultrasound size of tumour was 13.9 mm (SD 8.6), 
median specimen weight was 32.5 g (IQR 20-49). Median volume symmetry was 87% (IQR 78-93) and 
surface symmetry was 5.87 mm (IQR 4.23-7.95). On multivariate analysis, independent factors for poor 
volume symmetry were specimen weight and experience of operating surgeon. Independent factors for 
poor surface symmetry were specimen weight, BMI, and pathological tumour size (Table).  
 
Conclusions: This is the first study to use objective 3-D objective measurements to identify risk factors 
for poor volume and shape after BCT. These results concur with previous studies in which volume 
excised (or its surrogate such as tumour size, specimen weight) has been identified as a risk factor. Our 
findings confirm the importance of this risk factor and remind surgeons that carefully planned, targeted 
excision is essential. We believe that high BMI may be a risk factor either because larger-breasted 
women suffer from greater radiation-induced fibrosis and shrinkage or because these women may have 
been dissatisfied with their appearance prior to treatment, but a longitudinal study is required to assess 
this. We believe less experienced surgeons may take larger specimens, particularly for impalpable 
lesions because they have not yet fully developed their 3-D orientation and may be more risk averse 
regarding positive margins. Closer supervision may, therefore, improve outcome. 

 
Multivariate analysis results for the independent risk factors for poor volume and surface shape symmetry 
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257038 - The added value of radiologic reviews: Additional cancers and avoiding false positives 
 
Vanessa Prowler, Sarah Cate, Alyssa Gillego, Tamara Fulop, Manjeet Chadha, Susan Boolbol 
Mount Sinai Beth Israel/St. Lukes Roosevelt, New York, NY 
 
Background/Objective: It is standard practice at our institution to review all breast imaging performed 
at outside institutions prior to patients undergoing image-guided biopsies or surgery. To date, there is 
limited data in the literature examining the change in management as a result of these reviews. This 
study was undertaken in order to examine the effect of these radiology reviews on clinical management. 
 
Methods: A retrospective chart review of all imaging consultations from January 1, 2013 to October 30, 
2016 was performed. This study includes 540 women who had outside mammograms and breast 
ultrasounds re-read by dedicated breast imagers at our institution. With respect to the initial outside 
report, the consultation reports were then classified as concordant, with no further work up needed, or 
as discordant, with additional imaging and/or biopsy recommended. If a biopsy was performed, the 
results were then grouped based on the final pathology findings. Patients were excluded if their imaging 
review or surgical consultation was not complete. 
 
Results: A total of 540 women were included in this study. Of these women, 452/540 (83.7%) had no 
change in their management and 88/540 (16.3%) had a change in their work-up. This included 39 (7.2%) 
women who were initially BIRADS 4, and after additional imaging, were spared an image-guided biopsy. 
An image-guided biopsy was performed in 17 women (3.1%), and pathology was benign. Additional 
imaging followed by an image-guided biopsy with a high-risk finding was diagnosed in 12 women (2.2%). 
New or additional areas of breast cancer were identified in 20 women (3.7%) who underwent a biopsy, 
based on our additional imaging and recommendations. A total of 25 biopsies were performed in these 
20 women, and 6 had a new diagnosis of contralateral breast cancer. In addition, 4 were found to have 
axillary metastases after additional work-up upon review of their imaging.  
 
Conclusions: Based on official review of breast imaging and additional evaluation, 42 (7.8%) patients did 
not have a biopsy as originally recommended by an outside facility. This avoided a false positive finding 
in a substantial number of women. Additional areas of breast cancer were diagnosed in 3.7% of these 
women. Of the women with a new diagnosis of breast cancer in this study, review of outside breast 
imaging led to a diagnosis of contralateral breast cancer in 6/20 patients (30%). Review by dedicated 
breast imagers should be strongly considered and incorporated into practice based on the fact that 
overall management was changed in 16.3% of women.  
 
 
234341 - Implementation of a community-based screening program for women at high risk for breast 
cancer 
 
Jack Sariego, Katrina Losa, Lisa Fitzpatrick 
Aria-Jefferson Health System, Philadelphia, PA 
 
Background/Objective: Formal and enhanced screening programs for women at high risk for breast 
cancer have become prevalent across the country. These programs take many different forms but are 
usually located within and sponsored by larger academic cancer centers. The majority of susceptible 
women, however, present to community centers and hospitals, so that seems a reasonable site for such 
initial comprehensive screening. Nevertheless, such programs at the community level are relatively rare. 
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The current analysis describes the development and inauguration of such a program at a community 
health system in Philadelphia, PA. 
 
Methods: In April 2016, a comprehensive program was initiated at at Aria-Jefferson Health System in 
Philadelphia, PA. This was formally structured to include multidisciplinary input and was organized and 
coordinated by the Surgical Breast Health Office under the direction of the Medical Director for Breast 
Health (a dedicated breast surgeon). Formal protocols and routing procedures were established and 
communicated prior to initiation of the program. Initial data were gathered for the first 6 months after 
initiation, which included number of patients screened, number of patients deemed high risk, 
percentage response from contacted patients, and cancellation rate for follow-up visits. 
 
Results: Between April 1, 2016 and September 30, 2016, 5,715 patients were given an initial screening 
questionnaire to assess applicability for further testing. Of these, 842 (14.7%) were deemed applicable 
by initial screen and went on to formal Tyrer-Cuzick screening using a readily available and free online 
risk calculator. Two hundred fifty-two patients (29.9% of those screened by Tyrer-Cuzick) had a lifetime 
risk of greater than 20% or had a “hot button” risk item (e.g., personal history of breast or ovarian 
cancer at a young age; 2 or more first-degree relatives with breast cancer, 1 of which was at a young 
age). Initial attempt was made to contact this cohort of patients by phone; there was a 52.4% success 
rate in actually speaking with the patient. Of these, 64 patients (25.4% of those deemed to be at risk) 
agreed to be seen by the Breast Health Specialist (one of 2 dedicated breast surgeons). Unfortunately, 
35.9% of those with appointments either cancelled or did not show for a variety of reasons. Those seen 
by the breast surgeon had genetic testing performed in the office, and after initial counseling, applicable 
patients were referred to a geneticist for further consultation. 
 
Conclusions: There is a large cohort of patients presenting to a community health system who are 
potentially at increased risk for breast cancer. Thus, a comprehensive and inclusive screening program is 
essential at the community level. This functions well as a surgeon-led, multidisciplinary effort. The key to 
success in such a program is to assure that patients follow through with evaluation and testing as 
indicated, and that is best accomplished with the help of a dedicated Breast Health Navigator. 
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Screening protocol 
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256344 - Anxiety is not a barrier to screening mammography in younger women 
 
Danielle Lipoff1, Laura Hafertepen2, Jessica Burgers3, Meghan Wooster1, Larry Lilly4, Deepa Halaharvi4, 
Mark Cripe4 
1Grant Medical Center, Columbus, OH, 2SurgOne, P.C., Littleton, CO, 3Riverside Methodist Hospital, 
Columbus, OH, 4

 
OhioHealth Breast and Cancer Surgeons, Columbus, OH 

Background/Objective: Every year, a significant number of women under the age of 50 die of breast 
cancer, accounting for approximately 20% of all breast cance- related deaths. However, in 2009 the U. S. 
Preventive Service Task Force updated their criteria for women aged 40-49 to not recommend routine 
annual screening mammography in this population. Several organizations now recommend that imaging 
be delayed under the pretense that earlier screening will lead to more false positive tests, unnecessary 
biopsies, and significantly increased patient anxiety. False-positive mammography can cause anxiety, 
distress, and other psychological effects, but these findings have been documented to be transient. This 
study was designed to evaluate the anxiety caused by false positive mammography and to determine if 
it is a barrier to breast cancer screening. We plan to quantitatively measure the distress caused by 
having an abnormal screening mammogram and breast biopsy. Then we will determine whether the 
anxiety caused by a false positive mammogram and/or benign breast biopsy will become an obstacle to 
future screening mammography in those affected women. 
 
Methods: The study cohort consisted of symptomatic and asymptomatic females recommended for 
breast biopsy at one of our 11 imaging sites. IRB approval was received and data was collected from 
May 1 – October 31, 2016. Using the National Comprehensive Cancer Network (NCCN) Distress 
Thermometer, the anxiety of each patient was quantified at 3 predetermined times during the breast 
biopsy process: 1. in person, after imaging, when a biopsy is recommended by a radiologist; 2. in person, 
just prior to biopsy which occurs after the patient has had a consultation with a breast surgeon; 3. via 
telephone, after pathology results are revealed to the patient by the breast surgeon. Finally, the patients 
were asked if they would have undergone screening mammogram, knowing they would have a benign 
biopsy. The inclusion criteria are females age 18 or older, breast biopsy recommended by a physician, 
any level of breast symptoms, BIRADS category 3, 4, or 5. Patients with a current diagnosis of breast 
cancer (BIRADS 6), personal history of breast cancer, history of dementia, or those who did not 
complete the biopsy process were excluded. Comparisons were done using two-sample t-tests, 
Wilcoxon rank sum tests, and chi-square tests. Statistical significance was defined as p < 0.05.  
 
Results: The sample population included 166 patients out of the 1,349 biopsies performed at our health 
system. All of these patients underwent screening mammogram, diagnostic imaging, and eventual 
biopsy; 89 were found to have benign results. After patients received the benign biopsy results, anxiety 
levels returned to baseline for almost every patient. The vast majority of these patients (84%) stated 
they plan to continue future screening mammograms even after experiencing a false positive 
mammography. The patients age 40-49 were evaluated (33), and the results were the same. Regardless 
of the transient anxiety they experienced, the majority (87%) would have still undergone screening 
mammography knowing they would require a biopsy. 
 
Conclusions: Routine screening recommendations for younger women have recently undergone 
changes due to the high rate of false positive screening mammography and the concern for increased 
patient anxiety. This study confirms patients have increased anxiety with an abnormal mammogram. 
However, 84% of patients evaluated state they will continue to undergo screening mammogram even 
after having an abnormal mammogram leading to a benign biopsy. We were also able to assess the 
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transient anxiety caused by an abnormal screening mammogram and eventual benign breast biopsy, as 
the anxiety levels returned to normal after biopsy results are known. Based on these findings, anxiety is 
not a barrier to breast cancer screening in women 40-49. Future recommendations for women 40-49 
should reconsider routine annual screening mammography, as patients’ anxiety does not appear to be a 
barrier and mortality remains comparatively high.  
 
 
256576 - Comparison of preoperative ABUS and MRI in newly diagnosed women with breast cancer 
 
Amanda Amin, Jennifer Klemp, Jamie Wagner, Marc Incardi, Onalisa Winblad, Jason Gatewood, Mark 
Redick, Carol Connor 
University of Kansas Medical Center, Kansas City, KS 
 
Background/Objective: Women with newly diagnosed breast cancer may harbor additional sites of 
malignancy that are missed by mammography (MMG) in either the affected or contralateral breast. 
Supplemental imaging modalities, such as magnetic resonance imaging (MRI) or hand-held, whole-
breast sonogram (US), add diagnostic value to MMG, but have many disadvantages that limit their 
widespread implementation. In women without a known diagnosis of breast cancer, automated whole 
breast sonography (ABUS), in addition to MMG, has been shown to double the detection rate for breast 
cancer as compared to MMG alone. The purpose of this study was to compare the overall sensitivity and 
specificity of ABUS to MRI for detection of ipsilateral and contralateral occult breast cancer in newly 
diagnosed breast cancer patients. ABUS has potential to provide a relatively inexpensive and well-
tolerated alternative to MRI in women with newly diagnosed breast cancer. 
 
Methods: This is a prospective single institution study enrolling women > 18 years of age from 2013-
2016 with a new diagnosis of breast cancer. Participating women underwent both MRI and ABUS (Arm 
1) or ABUS alone (Arm 2) if MRI was contraindicated or not tolerated. Occult lesions seen on 
supplemental imaging were evaluated by experienced breast radiologists and clinical correlation was 
used to determine the need for additional biopsy to document extent of disease, or change in the 
surgical plan to include excision of the additional lesion. We anticipated ABUS would identify at least 
75% of the occult lesions identified by MRI. 
 
Results: A total of 110 women diagnosed with breast cancer consented to receive supplemental imaging 
with either MRI+ABUS (Arm 1, n=91) or ABUS alone (Arm 2, n=19). There were 49 occult breast lesions 
detected by either ABUS or MRI (39 ipsilateral and 10 contralateral). Of the 49 occult lesions, 30 
underwent additional percutaneous biopsy to document extent of disease. The remaining 19 were 
either presumed malignant or surgical excision with mastectomy was already planned, and further 
sampling was not clinically necessary. The sensitivity of ABUS and MRI to detect occult lesions was 
determined using McNemar’s test. The sensitivity of ABUS to detect additional occult breast cancer in a 
woman with a known diagnosis of breast cancer is 18.2% (95% CI 7-64%). None of the occult lesions 
identified by ABUS alone that underwent a biopsy were malignant (n=3). Of the 14 biopsy-proven occult 
breast cancers found on MRI, only 2 were also seen on ABUS. 
 
Conclusions: MRI is far superior to ABUS in the detection of occult foci of breast cancer when a woman 
has a known diagnosis of breast cancer. Many of the additional occult foci detected on MRI were not 
seen on ABUS. If MRI is contraindicated in a woman with a known cancer, ABUS could be used for 
supplemental imaging if indicated. However, the sensitivity of ABUS for occult breast cancer is 
significantly lower than MRI, and ABUS should not replace MRI for women who can tolerate that exam. 
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256736 - Accuracy of the MRI in the assessment of axillary lymph node involvement in women with 
breast cancer after neoadjuvant chemotherapy 
 
Danubia Andrade1, Anna Paula Maiato1, Marcos Docema2, Max Mano3, Larissa Marques1, Rebeca 
Heinzen4, Karina Ribeiro5, Felipe Andrade1, Alfredo Barros1 
1Department of Breast Surgery, Hospital Sirio-Libanes, Sao Paulo, Brazil, 2Department of Radiology, 
Hospital Sirio-Libanes, Sao Paulo, Brazil, 3Department of Oncology, Hospital Sirio-Libanes, Sao Paulo, 
Brazil, 4Hospital Sirio-Libanes, Sao Paulo, Sao Paulo, Brazil, 5

 

Department of Collective Health, Faculdade 
de Ciências Médicas da Santa Casa de Sao Paulo, Sao Paulo, Brazil  

Background/Objective: Lymph node assessment after neoadjuvant chemotherapy (NeoCT) is important 
for the preoperative planning, particularly for cases with axillary metastases downstaging. This study 
aimed to estimate diagnostic accuracy of clinical examination (CE) and magnetic resonance imaging 
(MRI) in the prediction of lymph node status in women with breast cancer submitted to NeoC. 
 
Methods: This is a cross-sectional study including 207 women with invasive ductal carcinoma treated 
between January 2006 and April 2016. Hormonal receptors and HER-2 status were determined by 
imunohistochemistry. All women were submitted to NeoCT with anthracyclines and taxanes 
concomitantly with by trastuzumab for those overexpressing HER2 and axillary lymphadenectomy. At 
the end of the treatment, all patients were clinically evaluated (CE) by 2 breast surgeons and post-
chemotherapy MRI was performed in all patients (double reading by specialized radiologists in all cases). 
For both CE and MRI, we have estimated sensitivity (Se), specificity (Sp), positive (PPV) and negative 
predictive values (NPV), as well as overall accuracy (A) in prediciting lymph node status after 
neoadjuvant chemotherapy using pathology evaluation as the gold standard. Area under ROC curve and 
corresponding 95% confidence intervals (95% CI) were calculated for the entire group and also according 
to molecular subtypes.  
 
Results: Age ranged from 25 to 79 years (median=49) and most women were Caucasian (64.7%). Most 
of patients presented with T2 tumors (44.4%), and 151 women (73%) had clinical N+ at baseline. Overall, 
CE had significantly lower Se than MRI, but higher Sp. However, both PPV and NPV were similar. In the 
stratified analysis according to molecular subtype, it was possible to notice that MRI had better 
diagnostic performance in the group of women with triple-negative breast cancer (PPV=81.8% and 
NPV=74.2%), being superior to CE in the prediction of lymph node involvement (MRI= area under ROC 
curve=0.725; CE=0.509) (Table). 
 
Conclusions: Our results have shown that MRI is superior to clinical exam in the assessment of lymph 
node status in women with triple-negative breast cancer submitted to neoadjuvant chemoterapy. In the 
remaining subtypes, both CE and MRI presented similar results (low Se, area under ROC curve close to 
0.50), showing that neither method is satisfactory to predict axillary lymph node status after 
neoadjuvant chemotherapy. 
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MRI and CE diagnostic accuracy measures according to molecular subtype 
 
 
257448 - Breast cancer outcomes following MRI-based selection for mastectomy 
 
Sasa-Grae Espino1, Zexian Zeng2, Ankita Roy2, Hongmei Jiang3, Xiaoyu Li4, Yuan Luo2, Richard Neapolitan2, 
Seema A. Khan2 
1Northwestern Medicine, Chicago, IL, 2Northwestern University, Chicago, IL, 3Northwestern University, 
Evanston, IL, 4

 
Harvard University, Boston, MA 

Background/Objective: Women who receive breast MRI for surgical planning for breast cancer are more 
likely to undergo mastectomy than women whose treatment plans are based on conventional imaging. 
Whether MRI-based selection for mastectomy is associated with better cancer outcomes is unknown. 
We performed a retrospective evaluation of preoperative MRI use and outcomes for women undergoing 
mastectomy. 
 
Methods: The Enterprise Data Warehouse of Northwestern Medicine was searched for women 
diagnosed with breast cancer who underwent mastectomy. The use of preoperative MRI, clinical and 
therapy details, and outcomes data were extracted. Chest wall recurrence and distant recurrence were 
evaluated with Cox proportional hazards model, adjusting for tumor and treatment variables.  
 
Results: There were 1992 women with invasive cancer or DCIS who underwent mastectomy between 
2005-2015 (919 with preoperative MRI and 1039 without). With the exception of young age, the factors 
significantly associated with MRI use in multivariate analysis indicated favorable disease (white race, 
node negativity, and HER2 negativity). Mean follow-up time was similar (MRI group 56 months, no-MRI 
group 57 months, p=0.53). Postmastectomy RT use was higher in the MRI group than in the no-MRI 
group, (51.8% v 48.2%). Eighty-one women experienced a chest wall recurrence; the crude 5-year rate 
was 4.5% for the MRI group and 4.1% for the no-MRI group (p=0.041). The crude distant recurrence rate 
was 9.2% for the MRI group and 10% for the no-MRI group (p=0.78). In multivariate models that 
included key biologic and treatment variables, MRI use was not significantly associated with chest wall 
recurrence with HR=1.5, 95% CI 0.95, 2.37 (p=0.08), or with distant recurrence: HR=0.87, 95%CI 0.63, 
1.19 (p=0.37).  
 
Conclusions: The outcomes of women undergoing mastectomy following MRI are comparable to those 
who did not undergo MRI, despite apparently favorable profiles. Prospective data with long-term follow-
up are needed to define the most appropriate utilization. 
 



 

The American Society of Breast Surgeons 125 2017 Official Proceedings 
 

249342 - MRI mammography for evaluation of residual disease after excisional biopsy for breast 
cancer 
 
Shubha Garg, Veda Padma Priya Selva Kumar, Rajeev Kumar 
Rajiv Gandhi Cancer Institute and Research Institute, New Delhi, India  
 
Background/Objective: Approximately 10% of patients with early breast cancer present to our institute 
after initial excisional biopsy performed at another hospital. The T stage and margin status are often not 
available. In this setting we sought to assess the utility of breast MRI in evaluating residual disease in 
patients after excisional biopsy on basis of morphology and kinetics 
 
Methods: The medical records of 114 patients who underwent surgery for early breast cancer post-
lumpectomy status from September 2010 to December 2014 were reviewed retrospectively. Sixty-seven 
patients underwent contrast-enhanced MRI before surgery and subsequently underwent either re-
excision lumpectomy or mastectomy with histopathological correlation. 
 
Results: About 67 patients were found eligible for study. The mean age of onset was 44.97 years [Range 
28-70]. The ratio of Left: Right were 30:37. Thirty-eight patients were positive for residual disease on 
MRI - 27 underwent MRM or mastectomy, and 11 underwent BCS. Three patients were found to have 
multifocal and multicentric disease on MRI and none had a contralateral disease. Twenty-nine patients 
were negative for residual disease on MRI – 8 had residual disease on final histopathology report. The 
sensitivity and specificity of MRI for detecting residual disease were 77.14% and 65.62%. The positive 
predictive value of MRI was 71.05 and negative predictive value was 72.41. 
 
Conclusions: Although post-surgical changes challenge assessment of residual disease, MR 
mammography is still useful in prediction of residual lesion after excisional biopsy for breast cancer. 
Hence, it should be considered in patients post-excisional biopsy 
 
 
257345 - Impact of breast MRI use on surgical treatment of breast cancer 
 
Shaunda Grisby, Blerina Pople, Kristina Shaffer, Nayana Dekhne 
William Beaumont Hospital, Royal Oak, MI 
 
Background/Objective: Studies have examined the utility of breast MRI in the management of breast 
cancer patients, and most found breast MRI increases the rate of mastectomy. Data is lacking as to 
whether MRI improves patient outcomes. The purpose of this study was to evaluate the effect of pre-
operative breast MRI on the surgical management of breast cancer patients at a high-volume breast 
care center. 
 
Methods: A retrospective chart review of breast cancer patients at Beaumont Health Royal Oak Breast 
Care Center from January 2007 – December 2015 was performed. Data was collected including, age, 
histology, laterality, type of biopsy, performance of MRI, lymph node surgery, and surgical treatment. 
We evaluated whether breast MRI had an impact on surgical treatment of patients with either ductal 
carcinoma in situ (DCIS), invasive ductal carcinoma (IDC), invasive lobular carcinoma (ILC), or a 
combination of IDC/ILC. We excluded patients who received neoadjuvant chemotherapy, with LCIS and 
missing information on MRI status, histology, or surgical treatment. 
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Results: A total of 3,572 patients with a diagnosis of breast cancer were evaluated. The average age was 
60.9 years; 33.2% of patients had mastectomies, and 45.4% had preoperative breast MRIs. There were 
905 patients in DCIS group, 2,320 in IDC group, 282 in ILC, and 65 in IDC/ILC group. The data is consistent 
with a common effect of breast MRI on mastectomy rates across the 4 histology levels [Breslow-Day p-
value=0.7; OR 1.68; 95% CI for OR: (1.45, 1.94)]. Mastectomies were more common in women with 
breast MRIs compared to women without breast MRIs for DCIS (41.2% vs. 29.6%; OR=1.67: 95% CI: 1.25, 
2.22) and IDC patients (38.3% vs. 26.4%; OR=1.74: 95% CI: 1.45, 2.08). Mastectomy rates were higher for 
patients with breast MRIs compared to patients without breast MRIs for both the ILC group (42.0% vs. 
36.6%; OR=1.27: 95% CI: 0.67, 2.15) and IDC/ILC group (48.3% vs. 33.3%; OR=1.87: 95% CI: 0.61, 5.75). 
 
Conclusions: Breast MRI increased mastectomy rates relative to patients without breast MRI controlling 
for histology. An analysis of the relationship between breast MRI and surgical treatment controlling for 
other variables should be performed. 
 
 
255523 - Sensitivity and specificity of three-sequence MRI for breast cancer screening of high-risk, 
asymptomatic women 
 
Rondi Kauffmann1, Carolyn Behrendt2, Chelsea Pan2, Nathanael Dunham2, Amy Polverini2, Lusine 
Tumyan2 
1Vanderbilt University Medical Center, Burns, TN, 2

 
City of Hope National Medical Center, Duarte, CA 

Background/Objective: Women whose estimated lifetime risk of breast cancer exceeds 20% are 
designated “high risk,” for whom current screening recommendations include bilateral mammogram 
and breast MRI. Compared to mammography, breast MRI is substantially more expensive, time-
consuming, and complex to interpret. These disadvantages could be minimized if shorter sequence MRI 
could be used for initial screening, with full-sequence MRI only when initial findings were suspicious. We 
therefore evaluated the sensitivity and specificity of a three-sequence bilateral breast MRI for breast 
cancer screening.  
 
Methods: A retrospective series of breast MRIs was assembled from asymptomatic women who met 
criteria for “high risk” (personal history of breast cancer, chest irradiation, atypical ductal or lobular 
hyperplasia, or mutation predisposing to breast cancer) and had undergone screening bilateral breast 
MRI between October 2007 and June 2015. Breasts that had undergone mastectomy or had incomplete 
or indeterminate images were excluded from study. MRIs were limited to 3 sequences (T1 pre-contrast, 
T1 post-contrast, T2), stripped of patient identifiers, and placed in random order before review by a 
fellowship-trained breast radiologist who assigned a BIRADS designation.  
 
Results: A series of 296 breasts from 146 women, including 8 women imaged twice 1-4 years apart, was 
studied. Full-sequence MRI had rated 92 breasts as at least suspicious for tumor. For detecting such 
breasts, three-sequence MRI yielded 65.2% (95% confidence interval, CI: 55.1-74.2%) sensitivity, 97.1% 
(93.7-98.7%) specificity. Among suspicious breasts, 28 carried tumors subsequently confirmed by biopsy: 
26 unilateral tumors and 1 bilateral case. For detecting breasts with confirmed tumor, three-sequence 
MRI yielded 89.3% (72.8-96.3%) sensitivity, 84.3% (79.5-88.2%) specificity. Sensitivity of three-sequence 
MRI for detecting breasts originally rated as at least suspicious was higher when tumor was 
subsequently confirmed (25/28, 89.3%) than when tumor was not present (35/64, 54.7%). (Table) 
Conclusions: In this first evaluation, a three-sequence screening MRI (omitting sequences providing 
kinetics data, retaining sequences providing morphology data) has very good sensitivity (89.3%) for 
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identifying breasts with tumor present and high specificity (97.1%) for excluding breasts not suspicious 
for tumor per full-sequence MRI. Our findings add to the growing body of evidence that abbreviated 
breast MRI is not inferior to standard full-sequence breast MRI as a screening modality. Studies are 
needed to compare the sensitivity, specificity, and inter-rater reliability of published 2, 3, and 4-
sequence breast MRI protocols for screening high-risk, asymptomatic women.  
  

257311 - Screening Breast Magnetic Resonance Imaging: What are the costs? 
 
Susie Sun1, Eric Schaefer2, Christopher Hollenbeak3, Anna Leung4 
1Penn State Hershey Medical Center, Department of Surgery, Hummelstown, PA, 2Penn State College of 
Medicine, Department of Public Health Sciences, Hershey, PA, 3Penn State Hershey Medical Center. 
Department of Surgery, Hershey, PA, 4

Background/Objective: MRI can detect breast cancers not visualized on either mammogram or 
ultrasound. Thus, breast MRI is recommended for screening in women at high risk for breast cancer. 
When compared with mammography, MRIs are significantly more costly with unknown benefit in 
women who are not BRCA mutation carriers, thus its use remains controversial. The purpose of our 
study was to evaluate the efficacy and utility of screening MRIs in terms of false positive rates and 
downstream procedural costs both in the high risk and general population.  

Southern California Permanente Medical Group, Department of 
Surgery, Los Angeles, CA 

Methods: All outpatient claims from 1/2008-1/2011 in the MarketScan database were queried for 
women >18 years old who underwent screening breast MRI. Patients with prior diagnosis of breast 
cancer were excluded. The frequency of patients who underwent surgery, biopsies, or neither following 
MRI was evaluated (Fig. 1). The rate of false positives was defined by patients who underwent MRI and 
subsequent biopsy but did not receive surgery. A sub-analysis was performed on women with BRCA 
mutations. The cost of biopsies and surgical procedure following MRI were also assessed and were 
presented from the perspective of a third party payer. 

Results: 48,121 women were included in our analysis. 10.8% underwent surgery immediately following 
MRI. 2.9% underwent biopsy and 86.1% received no additional treatment after index MRI. For those 
who underwent breast biopsy (N=1,391) 28.7% underwent surgery and 71.3% received no treatment. 
The cohort who did not undergo further treatment was defined as the false positive group. Thus the rate 
of false positive following screening MRI was 15.2%. 2.3% (N=1,124) of the patients in our study were 
found to have BRCA mutations with 6.6% false positive rate. The mean cost for biopsies following MRI 
was $2,456 per patient (95% CI: $2,315-$2,603). Cost of biopsies for each patient with false positive 
MRIs was $2,183 (95% CI: $2,033-$2,359). This cost totaled $2,165,536 for all those with false positive 
MRIs in our patient cohort. 

Conclusions: For patients who underwent screening MRI for breast cancer, the false positive rate was 
15.2%. In those with BRCA mutations, the rate of false positives was significantly reduced when 
compared with patients without the mutations (6.6%). The associated costs of biopsies from false 
positive MRIs were $2,183 per patient or $2,165,536 for all patients within the cohort. These results 
support the current recommendation for the use of screening MRIs in women who are BRCA positive. 
However, the relatively high false negative rate and the associated downstream biopsy costs suggest 
that screening MRIs should be used judiciously in the patients without BRCA genetic mutations.  
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256706 - Invasive lobular carcinoma- Correlation between imaging and final pathology: Is MRI better? 
 
Lerna Ozcan, Cory Donovan, Marissa Srour, Alice Chung, James Mirocha, Armando Giuliano, Farin Amersi 
Cedars-Sinai Medical Center, Los Angeles, CA 
 
Background/Objective: Invasive lobular carcinoma (ILC) is associated with high re-excision rates in 
breast cancer patients following breast-conserving surgery (BCS). Previous studies suggest that MRI may 
be better at estimating tumor size than other imaging modalities and the use of MRI could lower re-
excision rates. The correlation between lesion size on different imaging modalities and final pathology 
tumor size has not been well characterized.  

Methods: We reviewed a prospectively maintained database of patients with unilateral stage I-III 
patients undergoing BCS at a single institution between 2006 and 2014. Pearson correlation analysis was 
used to evaluate the relationship between tumor size on ultrasound (US) and MRI compared with final 
pathology. Re-excision rates in patients with and without MRI were compared.  

Results: Of 1190 patients who underwent BCS, 119 patients (10%) with ILC were identified. Mean 
patient age was 67 years (range 31-96). Of these patients, 90 (77.6%) had an imaging abnormality on 
mammography; however, only 23 (25.6%) patients had the size of the lesion documented and 
mammographic data was therefore excluded from analysis. Mean tumor size was 1.51 cm on US (range 
0.1- 4.7cm), 2.53 cm on MRI (range 0.6- 14.7cm) and 2.68 cm on final pathology (range 0.2-15.9cm). For 
the 66 patients (65.3%) with a preoperative US, the correlation coefficient between US size and 
pathology size was 0.31. For the 61 patients (84.7%) with preoperative MRI, the correlation coefficient 
between MRI size and pathology size was 0.52. 36 patients (30.2%) underwent both an US and MRI. The 
correlation between the two imaging modalities together was 0.71. MRI underestimated the final size by 
more than one cm in 16/61 (26.2%) cases and US underestimated the final size in 36/66 (55.6%) of 
cases. Overestimation rates by more than 1 cm were 7/61 (11.5%) and 2/66 (3.0%) for the sizes on MRI 
and US, respectively. 41/119 (34.5%) patients underwent re-excision after BCS. Patients with a 
preoperative MRI had a re-excision rate of 33.3% versus 36.2% in the patients without MRI (p=0.84). 
Patients in the MRI group were overall younger than in the no- MRI group (mean age 63.3 years [range 
31-91] vs. 72.8 years [range 36-96], respectively, p< 0.0001). There was no significant difference in mean 
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tumor pathology size between the two groups (MRI 2.48 cm ± 1.91 vs. no-MRI 2.98 cm ± 2.76, p=0.25). 
11 of 61 (18.0%) patients had multifocal disease seen on MRI. Of those, 5/11 (45.5%) had re-excision 
versus 19/61 (31.1%) patients without multifocal disease on MRI (p=0.49).  

Conclusions: MRI provides a better estimate of tumor size than US for ILC, however the size of the 
tumor on imaging, regardless of modality, weakly correlated with final pathology. MRI or US appear to 
underestimate final pathology size in a significant number of patients, and does not provide a way to 
avoid re-operation for negative margins.  

256661 - Clinical Utility of Sonographic Elasticity Imaging in the Evaluation of Breast Lesions 
 

Andrew Garrett, Richard Barr 
Western Reserve Health Education, Youngstown, OH 
 

Background/Objective: Strain and shear wave elastrography is a relatively new ultrasound technique 
that has been shown to have high sensitivity and specificity for characterizing benign versus malignant 
breast lesions. In strain elastography, a compression and release force is applied to the breast with the 
transducer. The breast is different than other soft tissues in that tumor size differs between the B-mode 
image and the elastogram. Lesions that are soft deform more than those that are stiff. Shear-wave 
elastrography uses ultrasound push pulse (acoustic radiation force impulse) to generate shear waves 
perpendicular to the push pulse.  

Methods: A cohort of 578 women scheduled for sonographically-guided biopsy of breast lesions were 
recruited from 6 sites under an IRB-approved protocol. All participants received an elastogram which 
displayed both the B-mode and elasticity images in real time. We also performed a retrospective review 
of patients with breast lesions and had a diagnosis of breast cancer by image-guided or surgical biopsy 
was performed. 

Results: A total of 635 lesions were imaged and biopsied. There were 222 (35%) malignant or borderline 
lesions and 413 (65%) benign lesions. Of the 222 malignant lesions, 219 had an elasticity imaging/B-
mode rain of at least 1.0. Of the 413 benign lesions, 361 had an elasticity imaging/B-mode ratio less than 
1.0. These results corresponded to an overall sensitivity of 98.6% and overall specificity of 87.4%. 

Conclusions: Sonographic elasticity imaging has high sensitivity in characterizing malignant lesions of the 
breast. Furthermore, elasticity imaging on strain elastrography is related to tumor grade.  

254871 - High Resolution Breast PET Imaging (BPI) in Evaluating Axillary Lymph Node Status Prior to 
Surgery 
 

Michael Kinney 
The Center for Advanced Breast Care, Arlington Heights, IL 
 
Background/Objective: The purpose of this study was to evaluate the ability of Breast PET Imaging to 
assess the axillary nodal status prior to surgery in patients diagnosed with breast cancer. The premise 
was that high-resolution Breast PET Imaging, based on metabolic activity at the cellular level, would 
provide more precise information than other imaging modalities or clinical exam. 

Methods: A retrospective review of newly diagnosed breast cancer patients was performed with 
evaluation of their high-resolution Breast PET Imaging, including their axillary views. The determination 
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of abnormal nodes was based on visible radiotracer uptake and lesion to background ratio 
measurements with malignant nodes tending to show > 2X the uptake as compared to normal 
background tissue. 

Results: Table 1 Breast PET Imaging (BPI) + 11/130 SLNB/ALND + 24/130 Breast PET Imaging (BPI) - 
109/130 SLNB/ALND - 109/130 Sensitivity 46.0% Specificity 99.1% PPV 91.6% NPV 89.3% FP rate 1.0%  

Conclusions: Conclusions: The high specificity and low false positive rate demonstrated in our initial 
work indicate that Breast PET could play a role in the pre-surgical assessment of the axilla in patients 
diagnosed with breast cancer. The low sensitivity demonstrated could be improved upon with ongoing 
efforts to optimize system geometry and post reconstruction algorithms. Of note, almost 1/4 (23%) of 
the undetected lesions in our study were lobular cancers which may prove to be inherently more 
difficult to visualize. Lobular tumor cells tend to spread out compared to ductal cells which form clumps 
or masses. The shape of the lesion and its spatial layout may also affect the resultant lesion detection in 
the axilla. Clinical evaluation of the axilla is an area of increasing interest in managing breast cancer. 
Axillary lymph node status is a critical prognostic indicator. Physical exam has proven to be inadequate, 
with some studies demonstrating error rates as high as 41% and false positive rates as high as 53%. 
Studies performed using Ultrasound and MRI have shown inconclusive and/or discrepant results. 
Current standard of care is trending toward optimizing preoperative techniques that can inform the 
surgical and treatment approach. The study presented here is part of ongoing work directed at 
improving methods to achieve this goal. Larger, multi-center studies evaluating the use of breast PET 
imaging (BPI) with Fluorodeoxyglucose 18F (18F-FDG) to assess axillary lymph nodes prior to surgery are 
needed.  

 

Localization 
 
257245 - Efficiency impact of radar localization 
 
Charles Cox, Ebonie Carter, Jeff King, Steven Shivers 
USF Breast Health Program, Tampa, FL 
 
Background/Objective: Patient satisfaction and improved efficacy/efficiency are tied to hospital 
reimbursement. An 11-site clinical study examined the efficacy of the SCOUT radar localization (RL) 
system, a zero-radiation, wire-free approach to breast tumor localization and surgical guidance. The 
objective of this abstract is to assess the impact of radar localization on radiology and operating room 
efficiency as compared to wire localization. 
 
Methods: A multi-center clinical evaluation of SCOUT in patients with non-palpable breast lesions was 
performed and previously reported. At the conclusion of the study, radiologists and surgeons across the 
11 participating centers completed evaluation forms inclusive of questions comparing their radar 
localization experience during the study with their previous wire localization experience. Placement of 
the radar reflector occurred on or before the day of localization surgery. 
 
Results: A total of 154 radar localizations were performed utilizing the SCOUT radar localization system. 
Fourteen radiologists and 13 surgeons completed the evaluation forms. Of the 10 radiologists who 
answered the query about workflow improvements with radar localization compared to wire 
localization, 90% indicated an improvement with radar localization. Reasons cited included the ability to 
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schedule localization appointments at the convenience of the patient and radiology department. A 
summary of the surgeon evaluations is shown in Table. 
 
Conclusions: Radar localization offers workflow efficiency improvements compared to wire localization. 
The ability to perform the localization procedure up to 30 days before surgery effectively uncouples 
radiology and surgery schedules. Radiology can now eliminate early-morning schedules previously 
reserved for same-day wire localizations. Surgeons found that radar localization allowed earlier surgery 
start times, decreased patient wait times, and reduced operating room delays due to the localization 
procedure. Surgeons who, on average, had reflectors placed 2.8 days before surgery noted greater 
efficiency gains than those with placements occurring on the day of or the day before surgery. 
Additional studies are needed to establish cost savings due to improved radiology and OR efficiencies. 

 
Surgeon evaluation surveys 
  
 
256688 - SCOUT RADAR localization improves breast surgery operating room start times compared 
with wire localization  
 
Mary Hayes1, Erica Bloomquist2, Heather Wright2 
1Memorial Healthcare System, Hollywood, FL - Sheridan Healthcare, Fort Lauderdale, FL, 2

 

Memorial 
Healthcare System, Hollywood, FL 

Background/Objective: Operating Room (OR) delays can be costly. There is an initial OR set-up fee and 
an additional charge per minute throughout the operation. US Midwest estimates a basic OR room set-
up fee of $3,147 and $56/minute charge. Eastern US estimates $80/minute and a $3,000 fee for a same-
day cancellation of surgery. Therefore, improvements that minimize OR start time delays or 
cancellations, including those attributed to pre-operative breast radiology procedures, can yield cost 
savings. Prior to June 2015, breast radiology provided only same day pre-operative wire breast 
localization. After that date, pre-operative localization with a non-wire SCOUT RADAR (SCOUT) device 
became an available option. The surgeon can opt to schedule non-wire localization 0 - 30 days prior to 
surgery. This uncouples the Radiology and Surgery department schedules, minimizing OR delays or 
cancellations encountered with same day pre-operative breast procedures.  
 
Methods: OR start time delays were recorded at one hospital for 2 breast surgeons prior to and after 
the implementation of SCOUT. From January 1, 2015 to October 1, 2016, the number of minutes of 
delayed start time for any cause was recorded. Minutes of delay per patient were compared for pre-
operative wire and SCOUT. 
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Results: Between January 1, 2015 and October 1, 2016, 2 experienced breast surgeons performed 287 
SCOUT guided surgeries. The OR start time delays for these 2 surgeons operating on non-palpable breast 
lesions were recorded at one hospital for 159 patients (30 wire localization and 129 SCOUT localization) 
with an average OR start delay of 17 minutes for any reason. OR start delays in patients with pre-
operative localization averaged 40 minutes in wire patients and 11 minutes in SCOUT patients (Figure). 
The 29-minute difference was statistically significant (95%CI p < .001). No delay or same-day 
cancellation was attributed to SCOUT localization. 
 
Conclusions: Use of non-wire SCOUT localization for non-palpable breast lesions improved OR start 
times compared with wire localization in one hospital for 2 breast surgeons. Improved OR start time 
may result in cost savings, could favorably impact patient and physicians’ (surgeon, anesthesiologist, 
radiologist) satisfaction, and may impact price transparency. OR costs may vary by geography. 
 

 
Comparison of average OR start time delays (in minutes) of 159 patients at one hospital. Patients underwent either wire or 
SCOUT RADAR pre-operative localization of non-palpable breast lesions during study period January 1, 2015 - September 30, 
2016. 
 
 
256691 - SAVI SCOUT RADAR – A non-wire non-radioactive localization device can be used for axillary 
lymph node surgery 
 
[Abstract Retracted] 

 
 
256662 - Single-institution comparison of wire versus radioactive seed localization for non-palpable 
breast tumors  
 
Chelsea Horwood, Valerie Grignol, Samantha Lahey, Andrew Schaefer, Vishnu Pemmaraju, Doreen 
Agnese 
The Ohio State University, Columbus, OH 
 
Background/Objective: Localization for non-palpable breast tumors has widely been performed with a 
needle or wire localization (WL). Newer methods have been sought to try and improve on localization 
and decrease complications associated with wire placement. Radioactive seed localization (RSL) is one 
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method that involves deployment of a radioactive seed under imaging guidance. A gamma probe is used 
intraoperatively to locate the seed and excise the area; this allows for feedback during the excision. The 
feedback received is believed to lead to more accurate excisions in regards to margins while 
simultaneously allowing for a smaller volume of normal breast tissue to be removed. The aim of this 
study was to compare these 2 techniques (WL vs RSL) for localization with regard to margin status, need 
for re-excision, length of procedure, and complications related to localization technique.  
 
Methods: An institutional electronic health record (EHR) was queried for individuals who had undergone 
excisional breast biopsy or partial mastectomy using RSL or WL between February 2012 and 2015. 
During the 3-year study period, our institution began using RSL in September of 2013.The patients were 
grouped into those who underwent RSL, those who underwent WL during the same time period RSL was 
being performed, and a comparative group of WL performed one-and-a-half years before the 
introduction of RSL. The comparative group of WL was used to evaluate for differences over time. The 
EHR was reviewed for localization technique, lesion pathologic margins, volume of tissue removed, OR 
time, need for re-excision, and complications. WL that occurred concurrently with RSL was compared. 
Statistics were reported using SPSS.  
 
Results: A total of 1272 patients underwent localization procedures during the study period. There were 
551 patients in the comparative WL group (February 2012-September 2013). During the time 
(September 2013-February 2015) when WL and RSL were being performed concurrently for localization, 
572 patients underwent WL, and 147 underwent RSL. In the RSL group, 11 patients had positive margins 
that required re-excision (7.4%) vs 43 patients (7.5%) in the group of WL that occurred concurrently. 
There was no difference between the groups in regards to positive margins or re-excisions (p=0.360 and 
p=0.614 respectively). There were 7 complications in RSL group (4.8%) vs. 20 in the concurrent WL group 
(3.5%), with the majority of complications being hematomas related to localization procedure (57.1 %). 
There was a significant difference in OR time between the WL and RSL (82.4 vs. 104.4 minutes, p=0.000, 
average difference of 22 minutes). Volume of tissue removed was significantly less in the RSL (38.3 cm3) 
vs. WL group (40.0 cm3, p=0.011). When comparing the WL groups before and after September 2013, 
there was no significant difference in positive margins, re-excision, complications volume of tissue 
removed, or OR time.  
 
Conclusions: In this retrospective single institution study RSL and WL were comparable techniques for 
localization of non-palpable breast lesions. Operative time favoring WL and volume of tissue removed 
favoring RSL were the only significant differences between groups. Differences in operative time may be 
related to learning curve of a new technique. The difference in volume of breast tissue is an advantage 
for the RSL technique as it may improve cosmetic outcomes for patients. This, as well as possible 
facilitation of scheduling with RSL, requires further study. 
 
 
257381 - Utilization of multiple SAVI SCOUT surgical guidance system reflectors in the same breast: A 
single-institution feasibility study 
 
Sejal Patel1, Victoria Mango2, Priya Jadeja1, Lauren Friedlander1, Margaret Chen1, Ralph Wynn1, Sheldon 
Feldman1, Richard Ha1 
1Columbia University Medical Center, New York, NY, 2

 

Memorial Sloan Kettering Cancer Center, New York, 
NY 
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Background/Objective: SAVI SCOUT Surgical Guidance System has been shown to be a reliable and safe 
alternative to wire localization in breast surgery, but little is known about the use of multiple reflectors. 
This study evaluated the use of multiple reflectors in the same breast. 
 
Methods: An IRB-approved, HIPAA-compliant, single institution retrospective review of 127 patients 
who underwent breast lesion localization and excision using percutaneously inserted non-radioactive, 
infrared-activated, electromagnetic wave reflectors (SAVI SCOUT Surgical Guidance System, Cianna 
Medical) between June 2015 and October 2016 was performed. Targets and reflectors were localized 
intraoperatively utilizing an infrared light/electromagnetic wave emitting handpiece. We evaluated a 
subset of these 127 patients in whom more than 1 reflector was placed in 1 breast. Specimen 
radiography and pathology verified target/reflector removal. In bracketed cases, the maximum distance 
between the 2 reflectors was recorded as measured on the mammogram and specimen radiograph. 
Final surgical pathology was reviewed, and margin status, re-excision rates, and complications were 
recorded. 
 
Results: Of 127 patients, 22 patients had more than one reflector placed in 1 breast (total of 47 
reflectors), 19/22 (86.4%) patients had a total of 2 ipsilateral reflectors, and 3/22 (13.6%) patients had a 
total of 3 ipsilateral reflectors. There were 18/22 (81.8%) patients with malignancy, 2/22 (9.1%) patients 
had high risk lesions, and 2/22 (9.1%) patients had benign lesions. The indications for multiple reflector 
placement in the same breast included multiple separate lesions (n=10) and bracketing of large lesions 
(n=12). Among patients with bracketing reflectors, the mean distance between the reflectors was 41 
mm (SD 21 mm). The closest distance between the 2 reflectors was 25 mm and the farthest was 93 mm. 
Removal of the targeted lesion and retrieval of reflector was successful in all cases. One hundred 
percent of bracketed lesions were removed as a single specimen with a 100% retrieval rate within the 
first specimen obtained. There were 2/18 (11.1%) patients with malignancy who had close margins (< 1 
mm) on surgical pathology. There were 2/18 (11.1%) patients who had positive margins and required re-
excision. No complications were recorded. 
 
Conclusions: The use of multiple SAVI SCOUT reflectors for localizing multiple lesions in the same breast 
or bracketing large lesions is feasible and safe.  
 
 
257358 - Two-year experience of radioactive seed localization versus wire localization for nonpalpable 
breast lesions at a large community hospital  
 
Lacey Stelle1, Taylor Schoenheit2, Allison Brubaker2, Xiwei Tang3, Peiyong Qu3, Kimberly Cradock1, 
Magesh Sundaram1, Partha Ray1, Anna Higham1 
1Carle Foundation Hospital, Urbana, IL, 2University of Illinois College of Medicine, Urbana, IL, 3

 

University 
of Illinois, Urbana, IL 

Background/Objective: Several large academic institutions have shown radioactive seed localization 
(RSL) to be a safe and effective alternative to wire localization (WL) for localization of nonpalpable 
breast lesions. However, few community hospitals have adopted this technique. The surgical and 
oncologic superiority of RSL over WL is not well established. This study’s objective is to describe the 
initial 2-year experience of RSL versus WL at a large community hospital.  
 
Methods: This study is a retrospective chart review using both the electronic health record and the 
hospital’s cancer registry to examine surgical and oncologic parameters in patients who underwent RSL 



 

The American Society of Breast Surgeons 135 2017 Official Proceedings 
 

or WL for breast-conserving surgery from November 1, 2013 to November 31, 2015. The data in this 
study were examined for difference in continuous variables using the two-sample t-test. Differences in 
categorical variables were assessed using Pearson’s Chi-square test or Fisher’s exact test. 
 
Results: The total number of lesions examined was 382. RSL was utilized in 205 (54%) lesions, WL was 
used in 155 (41%), and both techniques were used in 22 (6%) lesions. The average time from seed 
placement to surgery was 3.2 days. Pathology was benign in 182 (48%) lesions. Of the 200 (52%) 
malignant lesions, DCIS was present in 41 (21%) lesions, invasive disease in 52 (26%) lesions, and both in 
107 (54%) lesions. Final pathologic diagnosis, nuclear grade, hormone receptor status, mean cancer size, 
and stage were similar between single RSL and single WL. Mean specimen weight was 27 g for the RSL 
group and 33 g for the WL group (p=0.008). For malignant lesions, mean specimen size was 36 g for the 
single RSL lesions and 35 g for single WL lesions (p=0.90). For benign lesions, mean specimen size was 17 
g for single RSL and 22 g for single WL (p=0.017). Negative margins were defined as “no ink on tumor” 
for invasive cancer and > 2 mm for DCIS. Re-excision for margin clearance was required for 17 (17%) of 
malignant lesions in the RSL group and 20 (22%) in the WL group (p=0.31). Re-excision was required for 
11 of 41 (26%) of DCIS lesions, 5 of 52 (9.6%) of invasive lesions, 25 of 107 (23%) lesions with both DCIS 
and invasive component. When comparing re-excision rates for invasive cancers alone and any cancer 
with a DCIS component, re-excision rates were higher for cancers involving DCIS (p=0.039), regardless of 
localization technique. When examining single RSL versus single WL technique, the mean operative time 
was 66 minutes versus 56 minutes (p=0.035). For malignant lesions, mean OR time was 86 minutes for 
single RSL versus 70 minutes for single WL (p=0.014). For benign lesions, mean OR time was 46 minutes 
for single RSL versus 40 minutes for single WL (p=0.09). Of the 89 malignant lesion excised with single 
RSL, 75 had nodal evaluation (84%), versus 47 of 58 lesions excised with single WL (81%). Operations 
requiring SLNB or ALND were significantly longer (90 minutes versus 50 minutes, p < 0.0001). Single RSL 
use increased over time, with 26% (31/119) first quarter utilization versus 68% (67/98) in the fourth 
quarter.  
 
Conclusions: This is the largest single institution community-based study comparing RSL to WL for 
excision of nonpalpable breast lesions. For benign lesions, RSL allows for excision of smaller specimens, 
though this did not remain true for malignant lesions. Though there was a trend toward fewer re-
excisions using RSL, re-excision rates were overall similar between RSL and WL. Cancers involving DCIS 
had higher re-excision rates regardless of localization technique. Malignant lesions required longer OR 
time for single RSL, though this was not significant for benign lesions. For RSL lesions, the mean OR time 
did not significantly change over the study period, nor did the need for nodal evaluation. According to 
our experience, we believe RSL to be a viable option in the community setting. 
 
NAC 
 
257230 - Time from completion of neoadjuvant chemotherapy to surgery: Effects on outcomes in 
breast cancer patients 
 
Karen Buhariwalla, Cletus Arciero, Preeti Subhedar, Mylin Torres 
Emory University School of Medicine, Atlanta, GA 
 
Background/Objective: Limited data exist on the optimal timing between the completion of 
neoadjuvant chemotherapy and definitive surgery in patients with breast cancer. This study sought to 
determine the relationship between time interval from completion of neoadjuvant chemotherapy to 
surgery and locoregional recurrence and 5-year overall survival in an attempt to define a best practice.  
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Methods: A retrospective analysis of all patients undergoing neoadjuvant chemotherapy for stage I-III 
breast cancer from 1998-2010 was undertaken. Clinicopathologic factors were examined. Patients 
undergoing stratified into groups based upon 2-week intervals from the start of neoadjuvant 
chemotherapy to definitive surgery.  
 
Results: Three hundred eighty-eight patients received preoperative neoadjuvant chemotherapy during 
the study period. The median age was 50 (61.9% white, 33.8% black and 4.3% other). There were 2.8% 
of patients with stage I, 57.2% stage II, and 40% stage III. Median follow-up was 85 (range 3.8 - 247.2) 
months. Pathologic complete response (pCR) was achieved in 20.6%, partial in 67.8% and no response or 
progression in 11.6%. Overall, 32 (8.2%) patients experienced a local recurrence, and 108 patients died 
(27.8%) during the study period, 16 patients (4.1%) unrelated to their breast cancer. The interval from 
chemotherapy to surgery was divided into 2-weeks blocks, with 3.6% receiving therapy within 0-2 
weeks, 25.3% >2-4 weeks, 42.8% >4-6 weeks, 16% >6-8 weeks, and 12.4% >8 weeks. The 5-year overall 
survival (OS) for each time interval was 71.42%, 79.73%, 82.79%, 82.28%, and 79.98%, respectively 
(p=0.82). Further analysis revealed an increased 5-year overall survival for patients receiving surgical 
intervention 4-8 weeks following neoadjuvant chemotherapy versus any other time intervals (82.64% 
versus 79.01%) (p=0.67). 
 
Conclusions: Breast cancer patients undergoing surgical intervention during a period between 4 and 8 
weeks following neoadjuvant chemotherapy may have a higher overall 5-year survival.  
 
 
 
255947 - Impact of neoadjuvant chemotherapy on breast cancer subtype: Does subtype change and, if 
so, how? 
 
Lucy De La Cruz1, Michael Harhay2, Paul Zhang3, Stacy Ugras2 
1Hospital of the University of Pennsylvania, Palm Beach, FL, 2

 
University Of Pennsylvania, Philadelphia, PA 

Background/Objective: Background breast cancer subtype, as determined by the expression of estrogen 
receptor (ER) and progesterone receptor (PR), together defined as hormone receptor (HR) status, and 
the HER2/neu receptor (HER2), is important in predicting prognosis and guiding therapy. Knowledge 
regarding how tumors evolve during treatment and whether subtype is influenced by neoadjuvant 
chemotherapy (NAC) is limited. The aim of this study was to compare the HR and HER2 status between 
core needle biopsy and residual tumor after surgery of breast cancer patients treated with NAC, and also 
to evaluate the impact of status change on therapeutic management. 
 
Methods: After institutional review board approval, we performed a retrospective review of all patients 
with a diagnosis of breast cancer who received NAC and had their initial biopsy and post-NAC surgical 
specimens evaluated for tumor subtype between January 2009 and December 2014 at our institution. 
Immunohistochemistry (IHC) of ER, PR, HER2, and fluorescence in situ hybridization (FISH) for HER2 
expression, when indicated, was performed using identical technique and measured by a single 
pathologist who specializes in breast pathology. Pre- and post-NAC subtype was cross-tabulated to 
assess change. Standard diagnostic metrics were computed. 
 
Results: Fifty patients with 54 cancers were identified to have their initial biopsy and post-NAC surgical 
specimens evaluated for tumor subtype in identical fashion. There was a complete pathologic response 
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after NAC in 23 cancers (42.6%). Residual disease was noted in 31 cancers (57.4%). Five of these (16.1%) 
had a change in tumor subtype, of which 4 changes were based on IHC. One tumor was HR 
negative/HER2 negative based on IHC and post-NAC FISH testing was positive, changing tumor subtype 
to HR negative/HER2 positive. The most unstable subtype was HR positive/HER2 positive, as subtype 
changed after NAC in 2 of 4 cases (50%). Subtype change led to treatment changes in all 5 cases, with 
either the addition or discontinuation of adjuvant therapies. 
 
Conclusions: Patients with breast cancer may experience alterations in their tumor subtype after NAC. 
At our institution, this led to a change in adjuvant treatment in 100% of such patients. This implies that 
re-testing receptor status of residual tumors after NAC may be considered in order to tailor adjuvant 
therapy after NAC.  

 
Change in receptor status 
 
 
256901 - Neoadjuvant chemotherapy is not associated with improved survival for estrogen receptor 
positive/negative breast cancer  
 
Jeffrey Johnson, Galinos Barmparas, Alice Chung, Nicholas Manguso, Armando Giuliano, Farin Amersi 
Cedars-Sinai Medical Center, Los Angeles, CA 
 
Background/Objective: Neoadjuvant chemotherapy (NAC) for breast cancer does not have a clear 
impact on overall survival, although some data suggest a benefit for women with hormone receptor 
negative tumors. We sought to determine whether treatment with NAC as opposed to adjuvant 
chemotherapy (AC) resulted in improved overall survival for women with estrogen receptor positive 
(ER+) or negative (ER-) tumors.  
 
Methods: Using the National Cancer Database, we identified women with clinical stage I-IIIC breast 
cancer who were treated with surgery and chemotherapy between 2004-2006, the most recent years 
with available survival data. We compared demographic and clinicopathologic characteristics between 
women receiving NAC vs AC and performed Kaplan-Meier analysis to determine differences in survival. 
Cox multivariate regression was performed to evaluate whether timing of chemotherapy was associated 
with survival for women with ER+ vs. ER- tumors. HER2 status was not available for analysis. Bonferroni 
correction was used to maintain overall alpha level of 0.05 for multiple hypothesis testing.  
 
Results: We identified 51,957 women who met inclusion criteria. Women who received NAC (n=11,577) 
as opposed to AC (n=40,380) were significantly younger [mean ± SD; 50±11 vs. 54±11 years, p < 0.005), 
ER- (42% vs. 33%, p < 0.005), black (18% vs. 12%, p < 0.005), with high-grade tumors (58% vs 50%, p < 
0.005). Patients receiving NAC were significantly more likely to receive radiation therapy (70% vs 64%, p 
< 0.005), less likely to receive endocrine therapy (47% vs 55%, p < 0.005), and more likely to undergo 
mastectomy (61% vs 44%, p < 0.005) and axillary lymph node dissection (65% vs 57%, p < 0.005). Kaplan-
Meier analysis demonstrated no difference in overall survival for women undergoing NAC vs. AC for ER+ 
tumors [median survival months (95% CI): 74.8 (74.3-75.3) vs 74.5 (74.3-74.7), p=0.61). Cox multivariate 
regression for both ER+ and ER- tumors is shown in the Table. For ER+ tumors, NAC was not 
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independently associated with survival. For ER- tumors, while NAC was associated with diminished 
overall survival on Kaplan Meier analysis [median survival months 74.1 (73.5-74.6) vs 74.5 (74.1-74.8), 
p=0.003], it was not independently associated with survival following multivariate regression. Other 
clinicopathologic variables including histology, progesterone receptor status, surgical margins, extent of 
primary surgery, primary payor, and facility type were not significant predictors of survival. 
 
Conclusions: In a large cohort of women who received surgery and chemotherapy for breast cancer, 
NAC is associated with younger age, more aggressive tumor characteristics, and more aggressive surgical 
therapy. Whether women have ER+ or ER- disease, treatment with NAC as opposed to AC does not have 
a significant impact on overall survival.  
 

 
Cox multivariable analysis of overall survival 
 
 
256696 - Neoadjuvant therapy and nodal pathologic complete response affects node counts at axillary 
node dissection in breast cancer 
 
Emily Mackay, Rebecca Warburton, Elaine McKevitt, Jin-Si Pao, Carol Dingee, Urve Kuusk 
Department of Surgery, Faculty of Medicine, University of British Columbia, Vancouver, BC, Canada 
 
Background/Objective: Recommendations for number of lymph nodes removed during axillary lymph 
node dissection (ALND) are based on a mathematical model that was created in the 1990s. This number 
has been used as a quality indicator in the surgical management of breast cancer. The management of 
the axilla has evolved dramatically over the years with less invasive techniques (sentinel node biopsy) 
and increased use of regional radiotherapy. The use of neoadjuvant therapy (NAT) has also changed the 
landscape of breast cancer treatment and is becoming common practice in the management of node-
positive breast cancer. Our objective is to characterize the effect of NAT and nodal pathologic complete 
response (pCR) on number of nodes retrieved at ALND in patients with breast cancer. Increased 
understanding of this effect may improve management of the axilla and alter quality indicators in breast 
cancer surgery. 
 
Methods: A retrospective review of a prospectively maintained breast cancer database at Mount Saint 
Joseph Hospital was conducted to identify patients with invasive breast cancer who underwent ALND 
between January 1, 2012 and March 31, 2016. Lymph node yield at the time of ALND in patients treated 
with NAT was compared to patients that underwent surgery first. In the NAT group, patients with a 
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nodal pCR were compared to those with residual disease. Statistical analysis was performed using an 
unpaired t-test with Welch’s correction; a p-value of < 0.05 was considered significant.  
 
Results: A total of 313 patients with node-positive invasive breast cancer requiring ALND were 
identified. One hundred eighty-five (59%) had surgery first, and 128 (41%) were treated with NAT 
(chemotherapy, hormonal therapy, or a combination) followed by ALND. The average number of nodes 
removed in the surgery first group was 11.5 compared to 9.5 nodes in NAT group (Figure, p=0.0105). 
The average number of positive nodes at ALND in the surgery first group was 3.9 compared to 2.6 in the 
NAT group (p=0.0285). In the NAT group, 54% had positive nodes while 46% had nodal pCR. In the NAT 
group, node harvest number in residual axillary disease was 12.0, significantly higher than the average of 
6.5 nodes when there was a nodal pCR (Figure, p < 0.0001). 
  
Conclusions: While further characterization of the effect that NAT has on axillary nodes is needed, these 
findings demonstrate that NAT has a significant impact on the number of nodes removed at ALND. This 
seems to significantly affect those patients who achieve a nodal pCR. This questions the utility of node 
number as a quality indicator for ALND in the setting of NAT especially when patients achieve a nodal 
pCR. 

 
Neoadjuvant therapy and nodal pathologic complete response affects node counts at axillary node dissection in breast cancer 
 
 
255630 – High-resolution breast PET imaging (BPI) to assess tumor response to neoadjuvant 
chemotherapy for breast cancer 
 
Jane Nelson 
Austin Cancer Centers, Austin, TX 
 
Background/Objective: The objective of this study was to evaluate the ability of high-resolution breast 
PET imaging (BPI) with Fluorodeoxyglucose 18F (18F-FDG) to predict response to neoadjuvant 
chemotherapy (NAC) prior to surgery. Our hypothesis was that metabolic imaging with BPI would 
demonstrate high sensitivity and specificity in predicting response to NAC when compared with final 
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surgical pathology results. Pathologic response to NAC can serve as an individual strong prognostic 
indicator for risk of recurrence. 
 
Methods: Patients undergoing NAC for breast cancer were imaged with a high-resolution BPI system 
before (baseline) and after completion (restaging) of NAC. The median time delta between exams was 
30 weeks (14-31). Tumor size and maximum uptake value (PUV max) measured from BPI images were 
compared with extent of residual disease at surgery. 
 
Results: Sixty-two patients completed imaging and proceeded to surgical resection after NAC. Average 
patient age was 52.17 years. Using Breast PET to characterize tumor size in largest dimension and lesion 
maximum uptake value (PUV max) pre- and post-NAC. Tumor size post-NAC was then correlated with 
final surgical pathology measurements. Breast PET imaging (BPI) results are presented in the Table. 
 
Conclusions: This study demonstrates that high-resolution breast PET imaging (BPI) with 
Fluorodeoxyglucose 18F (18 F-FDG) has value in predicting response to NAC prior to definitive surgery. 
Changes in tumor size and tumor maximum uptake value (PUV max) on BPI imaging performed at 
initiation of NAC and upon completion of NAC were highly accurate in predicting the presence or 
absence of residual disease when compared to final surgical pathology results. Estimation of tumor size 
post-NAC from BPI appears to correlate better with pathological tumor size than mammography, 
ultrasound, MRI, or clinical assessment. Over the past decade, we have seen changes in neoadjuvant 
treatment guidelines that make it a standard option for primary operable disease for patients who are 
candidates for adjuvant systemic chemotherapy, irrespective of the size of the tumor. Neoadjuvant 
chemotherapy has shown similar long-term survival benefit as adjuvant therapy. Neoadjuvant treatment 
of breast cancer is well established as a safe and effective therapeutic approach for primary and locally 
advanced breast cancer. The neoadjuvant approach offers the advantages of downstaging the disease, 
potentially reducing the extent of surgery, and in an era of personalization of therapy, testing the 
efficacy of therapy administered to patients. Since these results demonstrate that the use of high-
resolution breast PET imaging with Fluorodeoxyglucose 18F (18F-FG) is highly accurate in assessing 
tumor response to neoadjuvant chemotherapy in breast cancer patients, we recommend that it be 
considered in the work-up of patients undergoing such treatment. In the future, our analysis can be 
expanded to assess differences in response based on tumor type, receptor, and HER2 status. 
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257369 - Preoperative ultrasound following pertuzumab-based neoadjuvant therapy for breast 
cancer: A novel modality to predict fewer lymph nodes retrieved on axillary lymph node dissection 
 
Michael O'Leary, Brian Beckord, Kyle Mock, James Yeh, Junko Ozao-Choy, Christine Dauphine 
Harbor UCLA, Torrance, CA 
 
Background/Objective: In HER2-positive breast cancer, neoadjuvant pertuzumab has led to improved 
pathologic complete response (pCR) rates. However, limited data exist evaluating the number of axillary 
lymph nodes retrieved in patients who had a pCR after neoadjuvant chemotherapy. We sought to 
determine if pre-neoadjuvant and preoperative axillary disease burden in breast cancer patients 
correlated with the number of axillary lymph nodes retrieved in an axillary lymph node dissection 
(ALND) following neoadjuvant chemotherapy with or without pertuzumab. 
 
Methods: Patient demographics and clinical data were collected in all breast cancer patients diagnosed 
from January 2012 to September 2016 who received neoadjuvant chemotherapy and subsequently 
underwent ALND. Ultrasound evaluation of the axilla prior to and following neoadjuvant chemotherapy 
was noted where available in order to assess the initial and subsequent burden of axillary metastatic 
disease. Pathologic outcomes in patients who received neoadjuvant chemotherapy with and without 
pertuzumab were analyzed using a Student’s t-test for continuous variables and Fisher’s exact test for 
categorical variables.  
 
Results: The mean age of the 117 patients who met inclusion criteria was 51.8 ± 10.7 years; all were 
female. Pre-neoadjuvant ultrasound was performed in 115 patients, and pre-operative ultrasound was 
performed in 109 patients. There was no significant difference in nodal disease burden between the 2 
groups before neoadjuvant therapy (p=0.13); however more patients in the pertuzumab group had 
resolution of their axillary disease on post-chemotherapy ultrasound (p < 0.01). Patients who received 
neoadjuvant chemotherapy with pertuzumab had a higher rate of pCR when compared to patients who 
did not receive pertuzumab (p < 0.01). In patients who had sonographic resolution of their axillary 
metastatic disease, ALND yielded fewer lymph nodes in the pertuzumab group (7.3 ± 3.5 nodes) 
compared to the no pertuzumab group (15 ± 6.6 nodes) (p < 0.01) and more frequently yielded fewer 
lymph nodes than the national standard of 10 (p < 0.01). When patients had sonographic resolution of a 
heavy axillary disease burden as well as a a pCR, 6.4 ± 3.3 lymph nodes were recovered in the 
pertuzumab group while 15.6 ± 6.2 were recovered in the no pertuzumab group (p < 0.01). 
 
Conclusions: This study suggests that breast cancer patients who have a high burden of axillary 
metastatic disease at diagnosis and subsequently receive neoadjuvant pertuzumab have decreased 
lymph nodes retrieved in the pathologic specimen. Furthermore, those patients who had a pCR after 
receiving pertuzumab have even fewer lymph nodes identified in ALND specimens, possibly due to 
obliteration of the nodes after neoadjuvant treatment. Post-neoadjuvant but pre-operative ultrasound 
can select patients who are more likely to have decreased lymph node number reported after 
pertuzumab and ALND and may not meet the current guidelines of a minimum of 10 axillary lymph 
nodes recovered in pathologic specimen. This suggests that in this patient group less than 10 axillary 
lymph nodes in the final pathologic specimen is not a signifier of poor quality of surgery but rather an 
indicator of response to neoadjuvant pertuzumab. 
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257367 - Mastectomy in patients eligible for breast-conserving therapy following neoadjuvant 
chemotherapy 
 
Lucy Wallace1, Ali ElMokdad2, Roshni Rao2, Marilyn Leitch1, Aeisha Rivers1, James Huth1, Rachel 
Wooldridge2 
1UT Southwestern Medical Center, Dallas, TX, 2

 

Southwestern Medical Center, Department of Surgical 
Oncology, Dallas, TX 

Background/Objective: Breast-conserving therapy (partial mastectomy followed by radiation; BCT) 
provides equivalent overall survival compared to mastectomy for breast cancer. However, there is a 
noticeable trend toward mastectomy following neoadjuvant chemotherapy (NAC), even in BCT-eligible 
patients. The aim of the study is to identify rates and influential factors in receipt of mastectomy in BCT-
eligible patients having undergone NAC. 
 
Methods: Retrospective review of academic institutional tumor registries, belonging to private and 
county hospitals, identified patients who received NAC followed by surgery for breast cancer from 2001 
to 2013. BCT-eligible patients were divided into 2 groups: 1) those who received BCT and 2) those who 
proceeded with mastectomy. The primary endpoint was receipt of mastectomy in BCT-eligible patients. 
Data regarding demographics, clinical presentation, tumor characteristics, and treatment were collected 
and analyzed. 
 
Results: A total of 414 female patients underwent NAC followed by surgery. Two hundred fifteen 
patients were deemed eligible for BCT following completion of NAC. Of these, 145 underwent BCT 
(group 1), and 70 proceeded with mastectomy (group 2). The mean age at diagnosis was 49.7 ± 10.3 
years. Univariate analysis demonstrated no statistically significant difference between study groups with 
regard to age, race, tumor location, stage, histology, and receptor status. Analysis using a multivariable 
logistic regression model revealed insurance status to influence the type of definitive surgery received. 
When compared to the uninsured county hospital patients, those with private insurance were more 
likely to receive mastectomy [57.1% versus 15.7%, p=.01; odds ratio (OR) = 2.7, 95% confidence interval 
(CI) 1.3-6.0]. Likewise, when compared to the uninsured county hospital patients, those with Medicare 
or Medicaid were more likely to receive mastectomy (27.1% versus 15.7%, p= 04; OR=2.5, 95% CI 1.0-
6.0). 
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Conclusions: Insurance status influenced the receipt of mastectomy over BCT in BCT-eligible patients 
following NAC. Given the lack of survival benefit of mastectomy in BCT-eligible patients, further studies 
evaluating surgical decision making are warranted. 
  
 
256703 - Role of neoadjuvant chemotherapy for surgery in locally advanced Korean breast cancer: A 
single center study 
 
Jung-hyun Yang, Soo-Min Jung 
Konkuk University Medical Center, Seoul, Republic of Korea 
 
Background/Objective: One of aims of neoadjuvant chemotherapy for locally advanced breast cancer is 
downstaging and facilitation of surgical resection. The preoperative prediction for response is very 
important. This study aimed to analyze several kinds of preoperative factors of good responders among 
locally advanced breast cancer. 
 
Methods: Between October 2011 and April 2016, 54 patients with locally advanced breast cancer were 
enrolled and preoperatively treated with an anthracyclin-based (anthracyclin and cytoxan and/or taxol) 
regimen. 
 
Results: Fifty patients (92.5%) had invasive ductal carcinomas. Twenty-eight (51.9%) showed partial 
remission, and 9 patients (16.6%) shows pathologic complete remission (pCR) or near pCR. Downstaging 
occurred in 69% (37), and conservative surgical method instead of mastectomy was performed for them. 
Initial HER2 positive subtype (ER- PR- Her2+) and PR negative status were significant factors for 
achieving pCR and near pCR (p=0.002, p=0.018). Prediction rate for downstaging with post-
chemotherapy MRI was 61%.  
 
Conclusions: Neoadjuvant chemotherapy for locally advanced breast cancer in Korean women can be 
downstaged and converted to conserving surgery. HER2+ subtype and PR negative status were 
important factors for good response with neoadjuvant chemotherapy. So far, MRI can be a relatively 
accurate tool for responders, but omission of surgery after neoadjuvant chemotherapy is not yet 
possible.  
 
 
Patient Education 
 
257176 - Impact of health literacy on surgical treatment of breast cancer 
 
Shayna Showalter1, Aubrey Doede2, Jessica Keim-Malpass2 
1University of Virginia School of Medicine, Charlottesville, VA, 2

 

University of Virginia School of Nursing, 
Charlottesville, VA 

Background/Objective: Health literacy refers to the ability to obtain, appraise, and integrate health-
related knowledge. Low health literacy (LHL) is a critical indicator of adverse health outcomes, and 
previous research has demonstrated that patients with LHL are less likely to undergo cancer screening. 
The purpose of this study is to describe the association between patient health literacy and breast 
cancer diagnosis and treatment trends at an academic tertiary care medical center. 
 



 

The American Society of Breast Surgeons 144 2017 Official Proceedings 
 

Methods: From June 2015 through September 2016, a health literacy questionnaire was administered to 
all new breast cancer patients and all breast cancer patients seen in follow-up. The health literacy 
questionnaire is a valid and reliable 3-item self-report screening tool with ranges in score from 3-15 
(higher scores represents lower health literacy). Pertinent clinical outcomes related to the diagnosis and 
treatment was obtained for all patients with a health known health literacy score. Descriptive statistics 
were calculated to describe health literacy and patient characteristics, and linear and logistic regressions 
were calculated to determine the relationship of health literacy on stage at presentation and surgical 
treatments. 
 
Results: A total of 512 breast cancer patients were included in this analysis. 12.1% of the patients 
identified as having the lowest level of health literacy (limited health literacy), and 13.5% were identified 
as having marginal health literacy. Therefore, 25.6% of the patient population have levels of health 
literacy (limited and marginal) that are considered to be LHL. There was a significant difference in health 
literacy based on stage of presentation with LHL corresponding to higher stage at presentation (p=0.02). 
Patients who presented with stage IV disease had a 1.45 point-lower health literacy average (i.e., higher 
score) than any other stage at presentation. There was no statistical significance in the relationship of 
health literacy to surgical treatment (breast conservation versus mastectomy) (p=0.82), or on the use of 
contralateral prophylactic mastectomy (p=0.06). In a multivariate model, after controlling for age at 
diagnosis and cancer stage, there was a statistically significant relationship between health literacy and 
utilization of breast reconstruction following mastectomy with those reporting lower levels of health 
literacy less likely to undergo reconstruction (aOR 0.783, p=0003). 
 
Conclusions: LHL is known to be associated with adverse outcomes and poor adherence to treatment 
recommendations. Health literacy is not well defined in the breast cancer patient population and is 
relevant to the diagnosis and treatment counseling of breast cancer patients. Our findings shown that 
LHL is associated with higher stage at presentation and decrease use of breast reconstruction. Patients 
with LHL represent an understudied breast cancer patient population with unique counseling and 
education needs. Tailored interventions are needed to combat disparities in cancer treatment 
associated with LHL. 
 
 
252392 - What do women really think? Patient understanding of breast cancer risk 
 
Michalina Kupsik1, Heidi Memmel2, Firas Dabbous2 
1University of Illinois, Metropolitan Group Hospitals, Chicago, IL, 2

 

Advocate Lutheran General Hospital, 
Park Ridge, IL 

Background/Objective: Patient perception of modifiable and nonmodifiable risk factors has not been 
well delineated. Studies have shown that women with a history of breast cancer have a higher perceived 
risk for developing contralateral breast cancer. On the other end of the spectrum, women with limited 
knowledge have been found to have lower rates of screening. The objective of this study was to identify 
disparities in patient knowledge pertaining to breast cancer risk estimation across groups of adult 
women. With this information, clinicians will be able to address educational gaps which may help with 
patient decision- making.  
 
Methods: This was a single institution, cross-sectional study of women with diverse backgrounds. All 
adult women who presented to the Breast Center were invited to complete an anonymous survey. The 
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survey was designed to measure patient characteristics such as ethnicity, education, and lifestyle factors 
as well as to assess patient opinions of breast cancer risk. 
 
Results: There were 2,511 patients participating in the study. Sixty percent believed that breast cancer 
cannot be prevented, or did not know if breast cancer can be prevented. Ninety-four percent believed 
that a family history of breast cancer increases risk. With regard to modifiable factors, greater than 40% 
believed that smoking, obesity, lack of exercise, OCP use, or hormone therapy use increases the risk of 
breast cancer. There was a smaller proportion who believed that wearing an underwire bra (7%), using 
deodorant (16%), or consuming red meat (23%) increases breast cancer risk. Factors which women 
believed to decrease breast cancer risk included breastfeeding (47%), exercise (62%), and weight loss 
(39%). Eighty-two percent of women did not believe that a medication can be given to decrease breast 
cancer risk. On multivariate analysis, factors that were associated with believing that breast cancer 
cannot be prevented included: family history of breast cancer (p=.002), personal history of breast cancer 
(p=.003) and personally identifying as being high risk (p=.04). Women who do not consume alcohol (p < 
.001) and women with less education (p=.001) were more likely to think that breast cancer can be 
prevented. Having a history of a breast biopsy and smoking status did not correlate with being more or 
less likely to think that breast cancer is preventable. Fifty-seven percent of patients surveyed believed 
that breast cancer risk can be estimated. In a multivariate analysis, women with a personal history of 
breast cancer (p= < .001) and higher education (p=.002) were significantly associated with being more 
likely to believe that risk can be estimated. Family history, personally identifying as being high risk, 
history of biopsy, smoking, and alcohol use were not statistically significant. Eighty percent of women 
surveyed believed that a genetic test can estimate risk. Of the 2,312 patients who responded to this 
question, only 28 (1.2%) disagreed that a genetic test can estimate risk. Women with a personal history 
of breast cancer were more likely to agree (p=0.02). There were no other statistically significant 
associations when controlling for the other variables. 
 
Conclusions: Patients were more likely to believe that nonmodifiable risk factors have a greater impact 
on cancer development, especially those patients who had already developed breast cancer and who 
identified as being high risk. Patients did not have high confidence in physician ability to estimate their 
risk, with only 57% believing that risk can be estimated. This follows previous trends that have been 
observed with patient overestimation of contralateral breast cancer development. Very few women 
were aware that tamoxifen can decrease the risk of breast cancer development, and this deserves 
attention and explanation by physicians, as patients with and without a history of breast cancer 
responded similarly to this question. This survey did show that women believe that there are modifiable 
factors which influence the development of breast cancer; however, there were misconceptions 
identified, such as the use of underwire bras, deodorant, and OCPs contributing to increasing risk. While 
deodorant and underwire bra avoidance may not cause harm to the patient, OCP avoidance can result in 
unwanted pregnancy in patients that perhaps would have otherwise used OCPs. In summary, this study 
revealed opportunities for physicians to reach out and educate patients, both in a primary care setting, 
as well as in the breast center after the development of a breast cancer has occurred. 
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246080 - Implementation of Well Follow-up Care Initiative improves health resource utilization and 
adherence to surveillance imaging guidelines in breast cancer survivors 
 
Dominique LeBlanc1, Nicole Mittman2, Jonathan Sussman3, Hasmik Beglaryan4, Craig Earle5, Ning Liu6, 
Soo Jin Seung7, Julie Gilbert4, Farah Rahman8, Victoria Zwicker4, Stefanie De Rossi4, Jacqueline Liberty4, 
Claire Holloway9 
1University of Toronto, Toronto, ON, Canada, 2Cancer Care Ontario, Sunnybrook Research Institute, 
Toronto, ON, Canada, 3McMaster University, Juravinski Cancer Centre, Hamilton, ON, Canada, 4Cancer 
Care Ontario, Toronto, ON, Canada, 5Ontario Institute for Cancer Research, Toronto, ON, Canada, 
6Institute for Clinical Evaluative Sciences, Toronto, ON, Canada, 7HOPE Research Centre, Sunnybrook 
Health Sciences Centre, Toronto, ON, Canada, 8Institute of for Clinical Evaluative Sciences, Toronto, ON, 
Canada, 9

 
University of Toronto, Cancer Care Ontario, Toronto, ON, Canada 

Background/Objective: Breast cancer survivors are increasing in number and despite clear guidelines for 
ongoing surveillance, underuse of yearly surveillance mammography, contrasted by an overuse of 
distant imaging for metastatic disease, is common. Between 2010 and 2013, Cancer Care Ontario (CCO) 
initiated the development and implementation of models to transition the follow-up care of breast 
cancer survivors to primary care. These models involved discharge from routine oncology follow-up, 
provision of surveillance guidelines to patients and primary care providers, and a mechanism for 
facilitated re-entry to the cancer system as required. Our study assesses the impact of these new models 
on surveillance imaging utilization and the number of specialist visits after transition.  
 
Methods: Breast cancer survivors transitioned between 2010 and 2013 were matched to controls using 
propensity score matching for age, cancer stage, year of diagnosis, socioeconomic status, local health 
integration network (LHIN), aggregated diagnosis score (ADG), and resource utilization band (RUB). 
Administrative health databases were used to determine number of medical visits and imaging studies 
performed between the date of patients’ transition and the date of last follow-up or death. In addition 
to the breast, body sites for distant imaging included the thorax, abdomen, pelvis, and skeleton. 
Utilization was compared between the cohort and control groups.  
 
Results: A total of 2,324 breast cancer survivors from the pilot cohort were matched to a control. 
Patients’ transition to primary care occurred after a mean of 59.4 months from their initial diagnosis; the 
average duration of follow-up was 26.2 months. A greater proportion of transitioned patients received 
surveillance mammograms when compared to controls (83 vs 73%, p < 0.001). The rate of 
mammography per patient-year was consistently higher in the transitioned group. This difference 
between the 2 groups increased with the number of years of follow-up after transition: rates of 
mammogram per patient-year were of 0.85 vs 0.79 at 2 years and 0.82 vs 0.59 at 5 years for transitioned 
patients vs controls. Imaging with bone scan, thoracic, abdominopelvic, and brain CT was significantly 
lower among transitioned patients (Table). Use of plain X-rays was not different between the groups. 
Transitioned patients had fewer visits to medical oncology and radiation oncology specialists during the 
follow-up period, while visits to general practitioners or other specialists were similar (Table).  
 
Conclusions: Well-communicated plans for discharge to community care after successful completion of 
breast cancer treatment are associated with improved adherence to breast cancer surveillance 
guidelines and reduced utilization of specialty services without affecting utilization of unrelated health 
care resources. Longer follow-up data are required to determine impact on clinical and patient-reported 
outcomes. 
 



 

The American Society of Breast Surgeons 147 2017 Official Proceedings 
 

 
Imaging tests and physician visits after transition  

 
 
257249 - Discussion about surgery on an online health community peaks in March and October 
 
Rebecca Marmor1, Xiaoqian Jiang2, Wenrui Dai2, Shuang Wang2, Sarah Blair1, Jina Huh2 
1University of California San Diego, San Diego, CA, 2

 
University of California San Diego, La Jolla, CA 

Background/Objective: Prior research has demonstrated that Google searches about breast cancer peak 
each year in October, despite the fact that there are biannual peaks (in the fall and spring) of new breast 
cancer diagnoses. It is currently unknown if online social network activity regarding breast cancer 
surgery exhibits a seasonal pattern. Knowledge of seasonal activity surrounding breast cancer surgery 
can help to disseminate information at a time when patients will be most receptive to it.  
 
Methods: We downloaded 16 years (2000-2016) of posts (n=326,000) and the dates of creation from a 
publicly available online breast cancer community. We utilized keyword searches to identify posts 
mentioning more than 1 breast cancer operation (n=23,189). Posts mentioning more than 1 operation 
(e.g., lumpectomy and mastectomy) were chosen for analysis because they have been previously 
described to correlate with discussion about surgical decision-making. We then performed a seasonality 
analysis of the posts based on their date of creation, first using a 5-degree polynomial curve to estimate 
the seasonality, then applying a seasonal filter to the detrended series. Lastly, we performed 
deseasonalization by subtracting the seasonal component from the original time series. Finally, we 
performed a content analysis of 25 randomly selected posts from peak months to identify factors driving 
the observed trends.  
 
Results: The greatest number of new members entered the community each March, and the majority of 
posts in March were authored by new members. Seasonality analysis revealed the peak prevalence of 
posts mentioning more than 1 operation to be both March and October (Figure). Correlation analysis 
showed a significant relationship between new posters and posts mentioning multiple operations in 
March (p=.0011). Content analysis revealed that in both October and March, increased discussion about 
surgery is driven by posters with new diagnoses of breast cancer seeking information, with replies from 
long-time posters explaining the benefits and disadvantages of the various operations.  
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Conclusions: We demonstrated that online social network activity in a breast cancer community reflects 
seasonal patterns around diagnosis. Online social network data can be used to identify time periods 
when patients may have an increased interest and motivation to learn about surgery.  

 
Seasonality analysis and correlation test with new posters in March 
 
 
255896 - Seeing eye to eye: Do newly diagnosed breast cancer patients and their surgeons agree on 
the role played in decision-making? 
 
Cindy Matsen1, Angela Presson2, Yingying Zhang2, Angela Fagerlin3, Kimberly Kaphingst4 
1Hunstman Cancer Institute at the University of Utah, Salt Lake City, UT, 2University of Utah, Division of 
Epidemiology, Salt Lake City, UT, 3University of Utah, Department of Population Health Sciences, Salt 
Lake City, UT, 4

 

Hunstman Cancer Institute at the University of Utah, Department of Communication, Salt 
Lake City, UT 

Background/Objective: Decisions about breast cancer surgery should be based, in part, on patient 
preferences, but the role patients want to play in these decisions varies. Some patients want to make 
the decision for themselves, some want the doctor to make the decision, and some want to collaborate 
with their doctor. We often assume that providers are adept at perceiving what role the patient is 
playing, but there are no data on how often surgeons and patients agree about which role the patient 
played and the impact this may have on outcomes. Also, prior studies have shown that many patients do 
not achieve their desired role, but prospective data are lacking. This has been shown to affect decisional 
outcomes such as decision regret and satisfaction.  
 
Methods: As part of an ongoing study, we surveyed 50 newly diagnosed breast cancer patients about 
their preferred role in decision-making prior to their consultation with a surgeon. Preferred role was 
obtained using the Patient Preference Scale (based on the Control Preference Scale). This scale includes 
5 roles: most passive (“I prefer to leave all decisions regarding my treatment to my doctor.”), passive (“I 
prefer that my doctor make the final decision about which treatment will be used but seriously consider 
my opinion.”), collaborative (“I prefer that my doctor and I share responsibility for deciding which 
treatment is best for me.”), active (“I prefer to make the final selection of my treatment after seriously 
considering my doctor's opinion.”), and most active (“I prefer to make the final selection about which 
treatment I will receive.”) Following their consultation with 1 of 4 surgeons, we asked the patient and 
the surgeon to select what role they thought the patient played using the Patient Perception Scale and 
the Provider Perception Scale. Data were analyzed for concordance between the role preferred and the 
role achieved and the patient’s and provider’s perceptions using the Wilson Score interval approach 
with 95% confidence intervals.  
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Results: Forty-six percent (23) of patients preferred the collaborative role. Forty-four percent (22) 
preferred an active role, but only 1 patient preferred the most active role. Ten percent (5) of patients 
preferred a passive role, but none preferred the most passive role. After the consultation, the provider’s 
and patient’s perceptions about the exact role the patient played were not concordant, κ=0.033 (0.024, 
0.0406). Patient’s perceived a low concordance with their exact preferred role, κ=0.408 (0.378, 0.439). If 
the 2 active and 2 passive roles were grouped, concordance improved. Using these groupings, 
concordance with the provider’s perceptions improved, κ=0.800 (0.774, 0.824) and the patient’s 
perceptions of the role they achieved were concordant, κ=0.966 (0.953, 0.976). 
 
Conclusions: Newly diagnosed breast cancer patients prefer a range of roles in the surgical decision-
making process. This prospective data confirms that many do not achieve their exact preferred role and 
further, shows that the provider’s perception of the role the patient played is often different from the 
patient’s perception. It is not clear how patients view the differences between the different roles and 
how meaningful it is if they achieve a close, but not exact role. It is not known how disagreement 
between the provider and patient on the role the patient played may impact outcomes. Future work will 
analyze decisional outcomes and quality of life based on concordance and a communication 
intervention to improve role and perception concordance. 
 
 
257101 - Impact of the receipt of pre-consultation web-based material on patients’ value-concordant 
decision-making for type of breast cancer surgery 
 
Jennifer Tucholka, Dou-Yan Yang, Jordan Bruce, Jessica Schumacher, Jennifer Steiman, Lee Wilke, 
Caprice Greenberg, Heather Neuman 
University of Wisconsin School of Medicine and Public Health, Madison, WI 
 
Background/Objective: The decision for breast cancer surgery should consider patient preference, and a 
high-quality decision should be concordant with patients’ values. We hypothesized that receipt of a 
web-based breast cancer surgery decision aid (DA) prior to a surgeon visit would enhance 
communication between the patient and surgeon by prompting patients to consider their values and 
preferences a priori. We used a novel implementation strategy to deliver 2 different types of web-based 
information to patients prior to the surgical consultation, and compared the impact on patients’ 
baseline preferences for surgical type. 
 
Methods: We prospectively randomized stage 0-3 breast cancer patients to be emailed a link to a web-
based decision aid versus standard web sites (National Cancer Institute, American Cancer Society, 
Breastcancer.org). Prior to meeting the surgeon, patients completed the Breast Cancer Surgery Decision 
Quality Instrument, which elicits patients’ values relevant to surgical decision-making. Patients were 
asked their baseline preference for type of surgery. Concordance between patients’ values and baseline 
preference for surgery was calculated by developing a multivariable logistic regression model of their 
baseline preference for surgery, including the elicited patient values as predictors. The model-predicted 
probability of a baseline preference for mastectomy versus breast conservation was then calculated for 
each patient. Patients were considered concordant if they had a stated preference for mastectomy with 
a predicted probability of ≥ 0.5, or breast conservation with predicted probability of < 0.5. The 
proportion concordant was compared between the 2 randomization arms using chi-square (and Fisher’s 
exact test where appropriate).  
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Results: Two hundred forty-four patients were randomized and electronically received the web-based 
material; 222 answered the values and preference questions and are included in this analysis. 
Participants’ median age was 58 (27-80), 99% were white, and 66% had at least a college degree; these 
demographics were consistent across study arms (p > 0.05). After receiving the web-based material but 
before meeting the surgeon, 44% of patients reported uncertainty regarding their preferred surgery; 
38% stated a preference for breast conservation and 18% for mastectomy (distribution similar across 
study arms, p=0.4). Patients stated a preference for surgery type concordant with their reported values 
in 90% of cases. Likelihood of concordance was statistically different between study arms (p=0.04, DA 
85% [n=9 discordant] vs standard websites 96% [n=3 discordant]). For those patients that reported 
uncertainty regarding their baseline preference for surgery, the vast majority (94%, n=89) had a model-
predicted probability based on their values that suggested a strong preference for either mastectomy 
(23%, n=22) or breast conservation (69%, n=67).  
 
Conclusions: In our randomized study, there was a statistically but likely not clinically significant 
difference in the likelihood of patients having a values-concordant baseline preference for surgery based 
on the type of web-based information received. Importantly, most patients who state a preference for 
surgery are doing so in concordance with their values. Although a large proportion of patients stated 
they were uncertain which surgical procedure they preferred, most answered questions about key 
values relevant to breast cancer surgery in a way that suggested a baseline preference for type of 
surgery. Using this type of survey to elicit patients’ baseline values and preferences for surgery prior to 
meeting the surgeon is feasible and may enhance patient-surgeon consultations by providing surgeons 
important insights into how their patients are approaching decision-making. 
 
 
SLN 
 
254629 - Sentinel lymph node biopsy after initial lumpectomy (SNAIL study) 
 
Sanjit Agrawal, Sanjoy Chatterjee, Lalit Bansawal, Indu Arun, Soumitra Datta, Rosina Ahmed 
Tata Medical Center, Kolkata, India 
 
Background/Objective: Recommendations for sentinel lymph node biopsy (SLNB) in women presenting 
to an oncology center with recent prior lumpectomy are based on retrospective studies; however, 
prospective data is still sparse. Periareolar injection is a validated technique for SLNB, based on the 
theory that lymphatics from all quadrants of the breast draining to peri-areolar plexus, then through 1 
or 2 afferent lymphatic channels to axillary sentinel nodes. We report a prospective observational study 
evaluating the feasibility and accuracy of SLNB in patients diagnosed with breast cancer after 
lumpectomy 
 
Methods: The study was carried out from January 2015 to October 2016 in Tata Medical Center (TMC), 
India, approved by the institutional review board (EC/TMC/36/14). We included a consecutive series of 
50 patients who presented after lumpectomy with a definitive post-operative histological diagnosis of 
invasive breast cancer. All patients had periareolar methylene blue injection for SLN identification, 
followed by validation axillary dissection. Analysis was done by SPSS 23. 
 
Results: The median lumpectomy size before SLNB was 2.4cm (IQR 1.8, 4). SLNs were identified in 46 of 
50 patients (identification rate: 92%). The median number of SLNs was 2 (IQR 1,4), with > 1 SLN 
identified in 29 out of 46 patients (63%). Fourteen patients (28%) had a positive SLN, and in 7 of these 
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(50%), the SLN was the only positive node. Twelve SLNs had macro-metastases, and 1 each had micro-
metastasis and isolated tumor cells (ITC). Of 32 patients with negative SLNs, axillary dissection 
confirmed negative LNs (pN0) in 30 patients. Two patients had a single positive non-sentinel lymph 
node. Taking all nodal disease including ITC as positive, the false negative rate (FNR) was 12%, and if ITC 
was considered negative, it was 13.3%. Central rather than peripheral location of the initial tumor, 
based on the site of the operative scar, was predictive for false negativity, as both patients had central 
tumors with periareolar surgical scars (Fisher’s exact test=5.1, p=0.02). The sensitivity of SLNB in this 
group was 87.5%, and accuracy was 96.5%. Comparing the “detection failure” and the “detection 
success” groups, we found that tumor location or tumor size at prior lumpectomy had no impact on the 
identification rate. The interval between the 2 surgeries was shorter in the “detection failure” group 
than the “success”’ group (34±5 vs 40±17 days), but not statistically significant. There were no 
methylene blue-related complications.  
 
Conclusions: The accuracy of SLNB is not affected by prior excision of palpable lumps for breast cancer. 
In this series, a short interval between surgeries did not result in a lower SLN identification rate. FNR 
may be high after excision of central tumors with periareolar scars, and the procedure should be 
approached with caution in this group. 
 
 
257067 - Does omission of lymph node evaluation in women 70 years of age or older with clinically 
node negative hormone receptor positive breast cancer affect survival? 
 
Anees Chagpar, Lajos Pusztai, Kerin Adelson, Brigid Killelea, Christos Hatzis, Donald Lannin, Suzanne 
Evans, Michael DiGiovanna, Nina Horowitz, Andrea Silber, Meena Moran, Sarah Mougalian, Tara Sanft, 
Erin Hofstatter, Susan Higgins, Christin Knowlton, Lynn Wilson 
Yale University School of Medicine, New Haven, CT 
 
Background/Objective: The Society of Surgical Oncology, in its 2016 “Choosing Wisely” guidelines, 
suggested that lymph node (LN) evaluation should not be routinely performed in women ≥ 70 years of 
age with clinically LN negative (-), hormone receptor (HR) positive (+) breast cancer. We sought to 
determine the impact of omission of LN evaluation in this population on survival. 
 
Methods: Patients ≥ 70 years of age diagnosed with clinically LN-, HR+ breast cancer between 2004 and 
2012 were identified in the National Cancer Database (NCDB). Overall survival analyses were performed 
using SPSS. 
 
Results: There were 161,993 eligible patients with survival data identified in the NCDB. Whether lymph 
node evaluation was performed or not was unknown in 387 patients; the remaining 161,606 patients 
formed the cohort of interest. Median patient age was 77 (range; 70-90), and the median tumor size 
was 14 mm. There were 129,137 patients (79.9%) who had regional LN surgery; of these, the median 
number of LNs examined was 2 (range; 0-88). There were19,225 (14.9%) who were found to be LN+; the 
median number of positive LNs was 1 (range; 1-57). With a median follow up of 41.6 months, there was 
a significant difference in overall survival between those who had LN evaluation and those who did not 
(median survival 119.6 vs. 67.3 months, p < 0.001). Patients who had LN evaluation were more likely to 
be younger, with smaller tumors, White, with private insurance, fewer comorbidities, and tumors that 
were higher grade, and were more likely to have undergone surgery, radiation, chemotherapy, and/or 
hormonal therapy for their disease (see Table). Taking these potential confounders into account, 
including patient age, race, ethnicity, income, insurance, community size, region, comorbidities 



 

The American Society of Breast Surgeons 152 2017 Official Proceedings 
 

(Charlson-Deyo score), tumor size, grade, receipt of surgery, radiation, chemotherapy, and/or hormonal 
therapy, on Cox multivariate survival analysis, patients who had LN evaluation had a significantly lower 
hazard rate of death than those who did not have LN evaluation (HR=0.628; 95% CI: 0.608 – 0.649, log 
rank p < 0.001). 
 
Conclusions: Only about 20% of patients who are ≥ 70 years of age with clinically LN-, HR+ breast cancer 
did not have LN evaluation in keeping with the new “Choosing Wisely” guidelines. In our analysis, 
patients compliant with this guideline had a worse overall survival when controlling for 
sociodemographic, pathologic, and treatment variables. Although the absence of data on breast cancer-
specific survival limit interpretation of this finding, it is likely that these findings are, in part, attributable 
to selection biases which cannot be accounted for. These data suggest that the "Choosing Wisely" 
guidelines for LN evaluation have not been uniformly followed in the past; surgeons may be performing 
sentinel LN biopsy in patients they feel would benefit from this low-risk staging procedure, contributing 
to significant overall survival differences. 

 
Factors associated with LN evaluation, and multivariate Cox regression survival analysis 
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256771 - First experience with hybrid tracers (radioactive-fluorescent) in breast sentinel node and roll 
procedures in Uruguay’s National Cancer Institute 
 
Juan Cossa, Juan Pablo Gambini, Rodrigo Demolin, Fernando Taranto, Matias Musetti, Ana Zamora 
Clinics Hospital of Montevideo, Montevideo, Uruguay 
 
Background/Objective: Uruguay exhibits one of the highest rates of breast cancer in Latin America, 
similar to those of developed nations. For this reason, many surgeries are performed daily by breast 
lesions that require identifying sentinel node or non-palpable lesions. Uruguay’s National Cancer 
Institute (INCA) has introduced breast sentinel lymph node biopsies (SLNB) and radioguided occult lesion 
localization (ROLL) procedures many years ago. Recently, we have incorporated the hybrid tracer 99mTc 
nanocolloid-indocyanine green (99mTc NC-ICG) to these procedures. The aim of our work is to describe 
our first experience with the hybrid tracer in SLNB and ROLL procedures at Uruguay’s National Cancer 
Institute (INCA). 
 
Methods: Ten female patients had SLNB procedures performed with 99mTc NC-ICG. Patients were 
injected approximately 14 hours before surgery periareolary subcutaneous in the same quadrant of the 
lesions. Scintigraphic and SPECT-CT images were later acquired. During the SLNB, a gamma probe and 
near infrared (NIR) visualization system (Fluvir) was used to localize the SLN. These combinations 
allowed us to guide to the SLN using the acoustic cue provided from the gamma probe and the images 
from the NIR visualization system. Once found, the nodes were removed and examined 
histopathologically. Patients who had positive SLNB underwent axillary dissection. Also 5 patients had 
ROLL procedures performed. These patients were injected with 99mTc NC-ICG under mammography, 
and 1 hour later, patients were in the operating room where with the aid of the gamma probe and NIR 
visualization system, lesions were removed for histopathology examination. All procedures were 
approved by the Ethics Committee.  
 
Results: SLNB with 99mTc NC-ICG allowed us to use their complementary fluorescent and radioactive 
properties in order to find the SLN. In this way, the gamma probe guided us to the region where the 
node was, and fluorescence made it easy to remove it and spare the rest of surrounding tissue. In this 
way, we could remove XXX nodes, being xxx positive. All radioactive nodes were fluorescent. In ROLL 
procedures, using gamma probe and fluorescent information allowed us to better delineate where the 
tracer was placed. Margins were free from disease. 
 
Conclusions: INCA successfully started to work with hybrid tracers in breast SLN and ROLL procedures. 
These procedures did not have an adverse effect on patients, being safe and have the potential to add a 
visual cue to these kind of procedures, which aids in SLN and lesion localization and removal.  
 
 
256856 - Prospective study of the feasibility of sentinel lymph node biopsy in the setting of 
inflammatory breast cancer 
 
Sarah DeSnyder1, Elizabeth Mittendorf2, Gildy Babiera3, Naoto Ueno4, Wendy Woodward5, Gary 
Whitman6, Wei Yang7, Carisa Le-Petross6, Savitri Krishnamurthy8, Anthony Lucci9 
1University of Texas MD Anderson Cancer Center, Houston, TX, 2UT MD Anderson Cancer Center and 
Morgan Welch Inflammatory Breast Cancer Research Program and Clinic, Houston, TX, 3UT MD Anderson 
Cancer Center and Morgan Welch Inflammatory Breast Cancer Research Program and Clinic, Houston, 
TX, 4Department of Breast Medical Oncology, The University of Texas MD Anderson Cancer Center and 
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Morgan Welch Inflammatory Breast Cancer Research Program and Clinic, Houston, TX, 5Department of 
Radiation Oncology, The University of Texas MD Anderson Cancer Center and Morgan Welch 
Inflammatory Breast Cancer Research Program and Clinic, Houston, TX, 6Department of Diagnostic 
Radiology, Breast Imaging, The University of Texas MD Anderson Cancer Center and Morgan Welch 
Inflammatory Breast Cancer Research Program and Clinic, Houston, TX, 7Department of Diagnostic 
Radiology, The University of Texas MD Anderson Cancer Center and Morgan Welch Inflammatory Breast 
Cancer Research Program and Clinic, Houston, TX, 8Department of Pathology, The University of Texas MD 
Anderson Cancer Center and Morgan Welch Inflammatory Breast Cancer Research Program and Clinic, 
Houston, TX, 9

 

Department of Breast Surgical Oncology, The University of Texas MD Anderson Cancer 
Center and Morgan Welch Inflammatory Breast Cancer Research Program and Clinic, Houston, TX 

Background/Objective: Inflammatory breast cancer (IBC) is the most aggressive form of breast cancer. 
The majority of patients with IBC have axillary nodal involvement at the time of presentation. Advances 
in neoadjuvant chemo therapy (NACT), in particular HER2-targeted therapy, have been shown to 
improve rates of pathologic complete response. However, current standard of care for all patients with 
IBC, regardless of nodal status, includes axillary lymph node dissection (ALND). Although 2 previous 
studies have evaluated sentinel lymph node biopsy (SLNB) for IBC patients, neither used dual tracers to 
attempt sentinel lymph node (SLN) identification, and neither assessed nodal response before and after 
NACT with axillary imaging. The purpose of this study was to prospectively determine false negative 
rates of SLNB in IBC patients using dual tracer mapping, and to correlate nodal pathology findings with 
preoperative axillary nodal basin imaging. 
 
Methods: Sixteen patients with IBC were prospectively enrolled in our IRB-approved protocol. All 
patients presented with T4d disease. Seven patients had N1, 2 had N2, and 7 had N3 disease. Four 
patients were hormone receptor (HR) positive and HER2 negative, 2 were both HR and HER2 positive, 5 
were HR negative/HER2 positive, and 5 were both HR and HER2 negative. Patients underwent clinical 
axillary staging with both physical examination and axillary ultrasound both before the initiation of their 
preoperative chemotherapy and prior to surgery. At surgery, all patients underwent SLNB followed by 
ALND. Both blue dye and radioisotope were used for SLNB in all patients.  
 
Results: SLN mapping was successful in only 4 of the 16 patients (25%), and 3 of these 4 (75%) had a 
pathologic complete response (pCR) within the axilla. The 1 patient who mapped but was not found to 
have a pCR in the axilla had a positive SLNB with additional nodal disease identified after ALND. Two of 
the patients who mapped successfully had HER2 positive disease, and 2 had triple-negative disease. Of 
the patients with successful mapping, 2 had N1 disease at diagnosis, and 2 had N3 disease. All patients 
who successfully mapped had presumed residual nodal disease on preoperative axillary ultrasound. 
Twelve of the 16 patients (75%) did not drain tracer into the axilla. Ten of these remaining 12 patients 
(83%) had pathologically proven axillary disease after neoadjuvant chemotherapy. 
 
Conclusions: The great majority of IBC patients did not have successful SLNB after completion of 
neoadjuvant chemotherapy. A small subset of patients who have pCR might undergo successful SLNB, 
but axillary imaging failed to reliably identify these patients. ALND at the time of mastectomy should 
remain standard of care for all IBC patients.  
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257386 - Is there a role for axillary ultrasound to clinically stage the axilla in obese breast cancer 
patients?  
 
Tasha Hughes1, Valerie Grignol2, Alicia Terando2, Doreen Agnese2 
1Ohio State University, Marble Cliff, OH, 2

 
The Ohio State University, Columbus, OH 

Background/Objective: Obesity is a major health epidemic in the United States and has been reported 
to affect more than a third of the adult population. The role of obesity in all dimensions of medical care 
is an area of great interest among researchers and clinicians alike. There is some data to suggest 
physiologic and prognostic differences in obese versus non-obese breast cancer patients. We propose 
that the relationship between obesity and malignancy is multi-dimensional and may affect the 
diagnostic methods that are traditionally used, including physical exam and radiographic studies. Recent 
research has suggested that metastatic lymph nodes at sentinel lymph node biopsy (SLNB) in clinically 
node negative (cN0) patients did not differ based on body mass index (BMI). We sought to determine if 
axillary ultrasound may be a useful adjunct to physical exam in obese breast cancer patients during 
clinical staging. To date, there are no studies to suggest that obese patients warrant any additional 
evaluation of their lymph node status than usual and standard care.  
 
Methods: A single institution cancer registry was used to identify patients with T1/T2 breast cancers 
who had undergone axillary ultrasound prior to initiation of neo-adjuvant therapy over a 5-year period. 
Patient demographics including age, BMI, stage, clinical node status, and results of axillary ultrasound 
were all reported. Additional information on axillary biopsy as well as findings at SLNB was also 
collected. Patients with a BMI of 30 or above were considered obese. Discordance between physical 
exam and ultrasound was determined based on pre-treatment evaluation of each domain. Discordance 
was defined as a clinically positive physical exam with a negative axillary ultrasound or a negative 
physical exam with a positive ultrasound. Statistics were reported using SPSS.  
 
Results: Two hundred fifty-six patients were identified for analysis. Patients with stage 2 disease made 
up 71.1% of our population, while 8.6% had stage 1 disease, and the remaining 20.3% of patients had 
stage 3 or 4 disease. The average BMI was 29.3, and 93 (36.3%) patients met the definition for obesity. A 
total of 83 (32.4%) patients had discordant physical exam and ultrasound results. Among discordant 
patients, the overwhelming majority (91.6%) had a negative physical exam with a positive ultrasound. 
Obese patients were found to have discordant results in 31/93 (33.3%) patients, compared to 52/163 
(31.9%) of non-obese patients. This difference was not statistically significant by X-square test of 
independence (X2=0.055, p=0.814).  
 
Conclusions: In our experience, there is not a difference in the number of obese patients determined to 
have discordant physical exam and ultrasounds compared to non-obese patients. These results 
corroborate recent reports that suggest that obese patients deemed cN0 by physical exam were no 
more likely to have a positive sentinel lymph node biopsy than non-obese patients. Although many 
clinicians may surmise that physical exam is less reliable in obese patients, our results support that 
physical exam is as reliable in obese patients as in non-obese patients for determination of clinical nodal 
status in our population of patients. Based on this data, there is not a unique role for additional axillary 
evaluation for obese patients in the absence of other clinical indications to pursue additional imaging 
studies.  
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256992 - Novel sentinel nodal stations are highly predictive of axillary nodal disease volume in breast 
cancers 
 
Kong Wee Ong1, Yirong Sim1, Zhen Jin Lee2 
1Singhealth Duke-NUS Breast Centre, Singapore, 2

 
Singhealth, Singapore 

Background/Objective: Despite sentinel lymph node biopsy (SLNB) being the gold standard procedure in 
early breast cancer, the precise anatomical location of sentinel lymph nodes (SLN) is still unknown.  
 
Methods: We have identified 2 novel sentinel nodal stations (SNS) in relation to the intercostobrachial 
nerve (ICB) and the medial pectoral neurovascular bundle (MP) within the axilla. Consecutive patients 
undergoing breast cancer surgery with SLNB using blue dye alone were prospectively studied and 
analyzed.  
 
Results: A total of 300 SLNB were performed on 298 patients using blue dye tracer alone. The 
identification rates of sentinel lymph nodes at the ICB and MP SNS were 98.0% (294 of 300) and 91.7% 
(275 of 300) respectively. Both ICB and MP sentinel lymph nodes were found in 91.7% (275 of 300) of 
the cases. The median number of ICB and MP nodes harvested was 1 respectively. The non-
identification rate of sentinel lymph node was 2% (6 of 300 cases). Twenty percent (60 of 300) of cases 
were found to have metastases in the sentinel lymph nodes, and subsequently underwent axillary 
clearance. Of the 58 cases (96.7%) that had node positive disease at the ICB SNS, 18 (31.0%) were also 
found to have nodal metastases at the MP SNS. Conversely, only 2 cases (3.3%) showed nodal 
metastases at the MP SNS without involvement of the ICB SNS. In patients with only ICB SNS positive 
disease, there was a median of 1 additional positive non-sentinel lymph node found on axillary 
clearance. Taken together, these results strongly suggest that lymphatic channels flow in a Haldstedian 
fashion from the breast first to the ICB SNS, and hence to the MP SNS. Significantly, the positive 
predictive value of MP SNS for heavy nodal disease (N2 or 3) was 85.0% (95% CI 61.13 – 96.04). 
Furthermore, the probability of N1 disease based on the negative predictive value was 98.2% (95% CI 
95.65 – 99.34). 
 
Conclusions: Our report represents the first description of 2 novel SNS based on readily identifiable 
anatomical structures within the axilla. This has led to a high identification rate during SLNB. By 
minimizing the amount of dissection done, this technique could also potentially reduce the duration of 
surgery as well as the risk of injury to vital structures within the axilla. Finally, our data suggest that the 
MP SNS is highly predictive of further nodal disease burden. 
 
 
257828 - Sentinel node frozen section correlates with unnecessary axillary dissection 
 
Eduardo Millen1, Daniele Pitanga Torres2, Carolina Lopes3, Filipe Bacellar4, Daniel Araújo Santos5, 
Antonio Frasson6 
1Brazilian Society of Breast Surgeons, Rio de Janeiro, Brazil, 2Hospital Federal da Laoga, Rio de Janeiro, 
Brazil, 3Medical Resident of Brazilian National Cancer Institute - Breast Unit, Rio de Janeiro, Brazil, 4INCA 
- Instituto Nacional de Cancer, Rio de Janeiro, Brazil, 5Brazilian National Cancer Institute - Inca, Rio de 
Janeiro, Brazil, 6
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Background/Objective: The aim of our study was to evaluate the adoption of the proposed ACOSG Z11 
protocol in a major cancer center in Brazil, and what its first impact for the patients and surgeons would 
be. Traditionally, Brazilian and South American surgeons had some difficulty adopting the Z11 protocol. 
 
Methods: In July 2014, after a multidisciplinary meeting in a major Brazilian cancer center, the breast 
surgeons staff decided to adopt the Z11 protocol. The patients who had criteria for inclusion in Z11 were 
included. After approval from the Ethics Committee, a retrospective database was constructed to 
evaluate the preliminary results of one year of this new protocol. The criteria for inclusion and exclusion 
were the same as proposed in the ACOSOG Z11 trial. 
 
Results: After one year, 200 patients had clinical and pathological criteria for inclusion in the Z11 
protocol (T1-2, N0, no neoadjuvant chemotherapy, and only those candidates for breast-conserving 
surgery, followed by radiotherapy). The median age was 61 years old (30-90 years old), median tumor 
size was 16 mm (1-37 mm). All patients received sentinel node biopsy, and 2 no planned groups were 
formed, according to the surgeons’ preference for who conducted the cases. In group A, N =70 patients, 
the surgeons used frozen section routinely to evaluate lymph node status (LN). In Group B, N -130, no 
frozen sections were performed. No difference between age, size, type of tumour, number of sentinel 
nodes identified, ER, or HER-2 were registered between groups. The only registered difference between 
them were positivity for PR (0.002) and percentage of axillary dissection (p=0.003). In Group A, 58 
patients had negative SNB and 12 were positive (11/12 had axillary dissection, 7/11 (63%) had no 
residual disease, and 4/11 (37%) had only one positive node). In Group B, 110 patients had negative 
nodes (75%), and 20 (25%) had positive nodes. Only 5/20 patients had axillary dissection in this group. 
The criteria for axillary dissection used were extranodal disease or > 3 positive nodes. All of these 
patients had other positive LN in axillary dissection.  
Conclusions: The rouine use of sentinel node frozen section correlates with greater chance of 
unnecessary axillary dissection. In all patients whose frozen sections were used to decide about axillary 
clearance, this procedure resulted in a negative axillary dissection. The adoption of Z11 protocol should 
reduce drastically our complications related to lymphedema, pain, and other complications. These 
patients are being surveyed for disease-free survival, overall survival, and main major complications.  

 

257314 - Practice patterns of axillary staging of hormone-positive breast cancers: a report from the 
National Cancer Database 

Austin Williams
1
, Robin Ciocca

2
, Veeraiah Siripurapu

2
, Ned Carp
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1
Perelman School of Medicine, University of Pennsylvania, Philadelphia, PA, 

2

Background/Objective: The decision to expose elderly women, who have increased rates of 
comorbidities, to the potential morbidity and mortality of a breast cancer surgery is complicated by the 
fact that their overall mortality due to breast cancer is similar to their age-based non-cancer mortality. 
The Choosing Wisely campaign has made a recent recommendation that sentinel lymph node (LN) 
biopsy in clinically node negative women 70 and older with hormone receptor positive invasive breast 
cancer be avoided. The rationale is that hormonal therapy is standard for all patients with hormone 
receptor positive invasive breast cancer, and that locoregional recurrence is not impacted by axillary 
staging in this population. This recommendation has the opportunity to optimize medical and surgical 
treatments while minimizing their morbidity and mortality. Our aim is to assess practice patterns related 
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to axillary staging in women 70 and older and elucidate the challenges related to the implementation of 
this recommendation. 

Methods: From a group of 2.2 million women with diagnoses of invasive breast cancer or ductal 
carcinoma in situ between the years of 2004 and 2014 from the National Cancer Database (NCDB), a 
cohort of 615,435 patients 70 years of age and greater with invasive cancer were identified. From this 
cohort, 313,704 patients were identified who underwent initial treatment with hormone therapy, which 
was used as a surrogate for hormone receptor-positive cancers since hormone receptor status is not 
available in the NCDB. Patient demographics, hospital type, axillary staging procedures, numbers of 
axillary nodes evaluated and positive, and tumor size were evaluated using descriptive statistics, one-
way ANOVA and chi-square analyses. 

Results: Sentinel LN biopsy was performed in 49% of the patients in this cohort and some staging 
procedure was performed in 75.9%. The mean age at diagnosis is 77.2 years, which, along with race, was 
not significantly associated with the number of positive axillary LN (p = 0.24 and 0.69, respectively). The 
mean number of LNs examined during axillary staging surgery was 10.9; the mean number of positive 
nodes was 3.69, and there is a positive correlation between the number examined and the number of 
positive LNs (p = 0.002). Larger tumors and those with a higher grade also correlated with larger 
numbers of positive LNs (p < 0.001) The highest number of axillary staging procedures were performed 
at Comprehensive Community Cancer Centers (49.5%, p < 0.001). Community Cancer Programs 
performed the lowest percentage of sentinel LN biopsies, the highest percentage of primary axillary 
dissections and ipsilateral axillary dissections performed during the same procedure as a sentinel LN 
biopsy (See Table 1, p < 0.001.) Academic/Research Cancer Centers treated the highest number of 
patients without regional LN surgery (p < 0.001). 

Conclusions: The practice of axillary staging, especially sentinel LN biopsy, in elderly women with 
hormone-receptor positive invasive breast cancer is very prevalent. Higher rates of axillary dissection in 
the community setting may reflect late adoption of sentinel LN biopsy, and may highlight a target area 
for education related to new staging recommendations. Analysis of changes in locoregional recurrence 
and survival are necessary after full implantation of this recommendation. 

 
Table 1. Percent of patients undergoing axillary staging procedures at different types of institutions 
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257318 - Multidisciplinary management of the axilla in patients with cT1-2N0 breast cancer 
undergoing mastectomy: results from a prospective single institution series  
 
Anvy Nguyen1, Jennifer Plichta2, Faina Nakhlis3, Linda Cutone3, Laura Dominici3, Mehra Golshan4, 
Margaret Duggan3, Katherina Calvillo3, Katharine Carter3, James Iglehart3, Jennifer Bellon3, Suniti 
Nimbkar5, Rinaa Punglia3, Julia Wong6, Jay Harris3, Tari King4 
1MGH/BWH-DFCI, Boston, MA, 2Duke University, Durham, NC, 3BWH-DFCI, Boston, MA, 4Department of 
Surgery, Brigham and Women’s Hospital/Harvard Medical School Boston, USA. Department of Surgery, 
Dana-Farber Cancer Institute, Boston, USA, Boston, MA, 5Department of Surgery, Brigham and Women’s 
Hospital/Harvard Medical School, Boston, USA, Boston, MA, 6

 
DFCI, Boston, MA 

Background/Objective: The AMAROS trial concluded that for patients with clinical T1-2 N0 primary 
breast cancer and 1-2 positive sentinel lymph nodes (SLN), axillary radiotherapy (AxRT) provides 
equivalent local regional control and a lower incidence of lymphedema as compared to axillary lymph 
node dissection (ALND). Although these findings are easily implemented in patients receiving breast 
conservation, the impact of these results for patients undergoing mastectomy remains unclear. We 
prospectively assessed how often ALND could be replaced by AxRT in a consecutive cohort of patients 
undergoing mastectomy for clinical T1-2 N0 breast cancer. 

Methods: Beginning in November 2015 our multidisciplinary group agreed to omit routine 
intraoperative evaluation of the SLN in clinical T1-2 N0 patients ≤ 60yo undergoing upfront mastectomy 
who would otherwise be eligible for consideration of post-mastectomy radiation therapy (PMRT). For 
patients > 60yo intraoperative evaluation of the SLN was also omitted in the presence of other high risk 
features (lymphovascular invasion or hormone receptor negative disease). Patients with 3 or more 
positive SLN on final pathology were returned to the OR for ALND. Patients with 1-2 positive SLN on final 
pathology were reviewed by our multidisciplinary group to determine if PMRT + AxRT was an 
appropriate alternative to ALND. 

Results: From Nov 2015 - Oct 2016, 123 patients with cT1-2 N0 breast cancer underwent primary 
mastectomy; of these 75 met all criteria for our multidisciplinary consensus strategy. 13 (17%) patients 
were > 60 years old without high risk features and underwent intraoperative evaluation of the SLN per 
standard care, all were node negative intraoperatively and 2 were positive on final pathology. Among 
the remaining 62 patients without intraoperative evaluation of the SLN, 47 (76%) patients had negative 
SLNs on final pathology and 15 (24%) had at least one positive SLN. 2 (3%) had ≥ 3 positive SLN on final 
pathology and were returned to the OR for ALND; neither of these 2 patients had additional positive 
nodes. Among the remaining 13 patients with 1-2 positive SLN on final pathology, 10 (77%) received 
PMRT + AxRT, 2 were returned the OR for ALND (no additional positive nodes were found) and 1 patient 
was observed.  

Conclusions: Our multidisciplinary consensus strategy for patients with cT1-2 N0 breast cancer 
undergoing mastectomy demonstrates that omission of intraoperative evaluation of the SLN resulted in 
return to the OR for ALND in only 4 patients (6.5%); 2 had ≥3 positive SLN and 2 did not otherwise meet 
criteria for PMRT. ALND was avoided in 10/13 (77%) patients with 1-2 positive SLN in favor of PMRT + 
AxRT. These data demonstrate that with appropriate multidisciplinary consensus strategies 
intraoperative evaluation of the SLN can be safely omitted in patients meeting AMAROS criteria who 
would otherwise be eligible for PMRT.  
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257212 - Are Lymph Node Characteristics on Axillary Ultrasound Associated with Multiple Positive 
Lymph Nodes in Patients Managed by ACOSOG Z0011 Criteria?  
 
Emma Rooney, Margaret Fleming, MD, Jay Patel, MD, Kelly Clifford, MD, Cletus Arciero, Preeti Subhedar 
Emory University School of Medicine, Atlanta, GA 
 
Background/Objective: Axillary ultrasound (AUS) with biopsy has a positive predictive value (PPV) 
nearing 100% and is used to identify suspicious nodes during breast tumor evaluation. A positive biopsy 
eliminates patients from being managed by ACOSOG Z0011 criteria, which identified nodal positivity 
based on clinical, not radiographic, evaluation. A positive AUS biopsy cannot reliably determine the need 
for an axillary lymph node dissection (ALND), thus questioning the utility of AUS biopsy prior to clinical 
evaluation in cN0 patients. Several lymph node characteristics are associated with nodal positivity. We 
sought to determine if specific abnormal lymph node characteristics, rather than solely lymph node 
positivity on AUS biopsy, were associated with the likelihood of having multiple positive nodes on final 
pathology. If characteristics associated with multiple positive nodes can be identified, patients can be 
stratified into groups that can benefit from biopsy and those that should avoid biopsy and be managed 
according to Z0011 criteria.  

Methods: A retrospective review of a prospectively maintained database identified cT1-2N0 patients 
who underwent AUS and received BCT (breast conserving therapy) between 2010-2015. 
Clinicopathologic factors and ultrasound characteristics on AUS were compared between patients with 
0-1 and multiple (≥2) positive lymph nodes on final pathology.  

Results: From 2010-2015, 208 patients with cT1-2N0 breast cancer underwent preoperative AUS and 
BCT. Median age was 64 years. 74.5% of tumors were T1, 92.8% of ductal histology, and 80.8% were 
estrogen positive. On final axillary surgical pathology, 94.7% and 5.3% had 0-1 and multiple (≥2) positive 
lymph nodes, respectively. On univariate analysis, multiple positive lymph nodes on final pathology was 
associated with visualization of multiple LN on AUS (OR=5.153, p=0.034), loss of fatty hilum (OR=5.152, 
p=0.017), and presence of lymphovascular invasion (LVI) (OR=11.448, p < 0.001). Variables approaching 
significance for multiple positive LNs were: round LN shape (OR=3.397, p=0.059), greater cortical 
thickness (OR=1.189, p=0.056), and tumor multifocality (OR=4.031, p=0.055). On multivariate analysis, 
only the presence of LVI was found to be associated with multiple positive LNs (OR=8.374, p = 0.010). 

Conclusions: In patients meeting Z0011 criteria who underwent preoperative AUS, LVI was associated 
with the presence of multiple positive LNs and thus the potential need for ALND. No specific lymph node 
characteristics were found to be associated with the need for ALND, although several characteristics 
were significant on univariate analysis. A limited number of patients in the study population had ≥2 
positive lymph nodes on final pathology, likely contributing to the lack of variables that remained 
significant on multivariate analysis. With a larger sample of patients with ≥2 positive lymph nodes, 
perhaps other AUS characteristics may be associated with multiple positive nodes. It remains difficult to 
determine which group of cN0 patients should undergo biopsy preoperatively and which patients should 
undergo clinical evaluation first, so as to remain candidates for ACOSOG Z0011. Although ultrasound has 
a high PPV for the presence of axillary metastases, qualitative details about LN abnormalities may not be 
sufficient to determine the presence of multiple positive LNs and the need for ALND. 
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Table 1: Univariate and multivariate analysis of variables associated with ≥2 positive lymph nodes on final pathology  

 

256751 - The Impact of Axillary Surgery on Women with N2-N3 Invasive Breast Cancer 
 
Tristen Park1, Samantha Thomas2, Laura Rosenberger1, Oluwadamilola Fayanju3, Jennifer Plichta1, Cecilia 
Ong1, Terry Hyslop4, E. Shelley Hwang5, Rachel Greenup3 
1Duke University, Durham, NC, 2Duke University- Department of Biostatistics and Bioinformatics, 
Durham, NC, 3Duke University Medical Center and Duke Cancer Institute, Durham, NC, 4Duke Cancer 
Institute, Durham, NC, 5

 
Duke University and Duke Cancer Institute, Durham, NC 

Background/Objective: Among women with node-positive breast cancer, low volume axillary disease 
can be safely managed with sentinel lymph node biopsy (SLNB) and radiation; however, surgical 
lymphadenectomy has remained the standard of care for women with advanced nodal disease. We 
sought to determine the impact of axillary surgery on overall survival (OS) in patients with N2-N3 
invasive breast cancer.  

Methods: Women (18-90 years) with clinical N2-3 invasive breast cancer who underwent axillary surgery 
were identified from the American College of Surgeons National Cancer Data Base (NCDB) between 
2004-2013. Axillary surgery was categorized as SLNB alone or axillary lymph node dissection (ALND). 
SLNB was defined as removal of 1-5 lymph nodes and ALND was defined as removal of ≥10 nodes. 
Patients who had removal of 6-9 lymph nodes, metastatic disease, or did not undergo primary breast 
surgery were excluded. Patient clinicopathologic and hospital-level variables were collected and 
summarized for SLNB alone vs. ALND. The log-rank test was used to compare OS between LN surgery 
groups, and Cox proportional hazards models were used to estimate the effect of ALND vs. SLNB alone 
after adjustment for known covariates. An interaction term was included in a subsequent model to 
determine if the effect of LN surgery on OS differed for cN2 vs. cN3 patients 

Results: A total of 22,156 patients met inclusion criteria. Median age of the cohort was 56 years (IQR 47-
66). Median tumor size was 8.7 cm (4.1-18.4). The majority of patients were hormone receptor positive 
(53.9% ER+, 65.7% PR+). In total, 27% of women underwent lumpectomy, 73% mastectomy, 86.4% 
chemotherapy, 74% radiation, and 54.4% received endocrine therapy. 68.5% of all women had clinical 
N2 disease and 31.5% had clinical N3 disease at diagnosis. 2,190 (9.9%) underwent SLNB alone, and 
19.966 (90.1%) underwent ALND. The median number of nodes removed in the SLNB group was 3, and 
17 in the ALND group. SLNB alone vs. ALND was associated with private insurance (59.9% vs. 55.1%), 
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grade 3 disease (61% vs. 54.1%), invasive ductal cancer (90.5% vs. 86.6%), and lumpectomy (36% vs. 
26%, all p values < 0.001). SLNB patients were less likely to be treated with radiation (71% vs. 74.4%) or 
endocrine therapy (45.7% vs. 55.4%, both p’s < 0.001) compared to ALND patients. After adjustment for 
known covariates including radiation, chemotherapy, endocrine therapy, receptor status, histology and 
breast surgery type, ALND was associated with an improvement in survival compared to SLNB (HR 0.68, 
p < 0.001). The effect of ALND vs. SLNB on survival did not differ between cN2 vs. cN3 patients. (LN 
Surgery*cN-Stage interaction p=0.23). 

Conclusions: Compared with SLNB alone, ALND was associated with improved survival among women 
with N2-N3 invasive breast cancer. Though omission of ALND is safe in patients with low volume axillary 
nodal disease, surgical lymphadenectomy should continue as standard of care for women with N2-N3 
invasive breast cancer outside a clinical trial. 

 

257320 - Potential for Targeted Axillary Dissection in Patients Who Do Not Receive Neoadjuvant 
Chemotherapy 
 
Anna Weiss1, Henry Kuerer2, Wei Yang3, Savitri Krishnamurthy4, Sarah DeSnyder5, Dalliah Black2, Gildy 
Babiera6, Mediget Teshome2, Kelly Hunt2, Abigail Caudle5 
1MD Anderson Cancer Center, Houston, TX, 2University of Texas MD Anderson Cancer Center Department 
of Breast Surgical Oncology, Houston, TX, 3Department of Diagnostic Radiology, The University of Texas 
MD Anderson Cancer Center and Morgan Welch Inflammatory Breast Cancer Research Program and 
Clinic, Houston, TX, 4Department of Pathology, The University of Texas MD Anderson Cancer Center and 
Morgan Welch Inflammatory Breast Cancer Research Program and Clinic, Houston, TX, 5University of 
Texas MD Anderson Cancer Center, Houston, TX, 6

 

UT M.D. Anderson Cancer Center and Morgan Welch 
Inflammatory Breast Cancer Research Program and Clinic, Houston, TX 

Background/Objective: ACOSOG Z0011 showed that patients with < 3 positive sentinel nodes (SLN) may 
safely omit axillary node dissection (ALND). There is debate about the role of needle biopsy if < 3 
abnormal nodes are seen on US since a positive result defines the patient as clinically node positive, thus 
requiring ALND. The goal of this study was to determine the proportion of patients with low volume 
nodal disease on US that are confirmed to have < 3 pathologically positive nodes (p+LN).  

Methods: Patients with clinical T1-2 breast cancer with < 3 abnormal nodes seen on US with biopsy-
confirmed nodal metastases marked with a clip were identified from a prospective registry database. All 
patients underwent ALND. Patients who had < 3 p+LN were compared to those with ≥3 p+LN. 

Results: Twenty-eight patients were included- 26 (93%) had 1 abnormal node on US and 2 (7%) had 2 
nodes. Surgical pathology confirmed < 3 p+LN in 18 (64%). Subjects with < 3 p+LN were less likely to 
have high nuclear grade (3/18, 17% vs. 6/10, 60%, p=0.03) and had smaller pathologic tumor size (2.5 vs 
3.7 cm, p=0.04). There were no differences between the group with < 3 p+LN to those with ≥3 p+LN in 
clinical tumor size (2.4 vs 3 cm, p=0.2), node size on US (1.8 vs 1.7 cm, p=0.6), proportions with ductal 
histology (16/18, 89% vs. 7/10, 70%, p=0.4), ER positive tumors (16/18, 89%, vs. 9/10, 90%, p=0.9), or 
HER2+ tumors (0/18 vs 1/10, p=0.4). In patients with < 3 p+LN, the mean nodal focus was 13 mm (range 
0.7 – 36) of which 94% (17/18) were macrometastases. Nine patients underwent targeted axillary 
dissection (TAD) with removal of the clipped node in addition to SLND. All clipped nodes were retrieved 
as SLNs.  
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Conclusions: The majority of patients with small volume disease on US will have < 3 p+ LNs. Instead of 
avoiding biopsy of these abnormal nodes, TAD may allow for thorough nodal evaluation and potential 
omission of ALND although further work is required to determine if these patients could safely omit 
ALND when pathology confirms involvement of < 3 nodes.  

 

257100 - Patient age and tumor subtype predicts adherence to ACOSOG Z0011 recommendations: 
Analysis of national practice patterns 
 
Cecilia Ong1, Samantha Thomas1, Laura Rosenberger1, Tristen Park1, Jennifer Plichta1, Oluwadamilola 
Fayanju2, Terry Hyslop3, E. Shelley Hwang4, Rachel Greenup2 
1Duke University, Durham, NC, 2Duke University Medical Center and Duke Cancer Institute, Durham, NC, 
3Duke Cancer Institute, Durham, NC, 4

 
Duke University and Duke Cancer Institute, Durham, NC 

Background/Objective: In 2010, the American College of Surgeons Oncology Group Z0011 (ACOSOG 
Z0011) trial established the safety of omitting axillary lymph node dissection among women undergoing 
lumpectomy and radiation with 1-2 positive sentinel lymph nodes. We sought to determine the 
contemporary application of ACOSOG Z0011 criteria based on patient age and tumor subtype. 

Methods: Using the National Cancer Data Base, we identified patients with clinical stage I or II breast 
cancer and at least 1-2 positive lymph nodes treated with lumpectomy and radiation from 2009-2013. 
Extent of axillary surgery was categorized as SLNB (1-5 nodes removed) or ALND (≥10 nodes). Women 
who had removal of 6-9 lymph nodes or who received neoadjuvant chemotherapy were excluded. 
Tumor subtype was categorized as luminal (ER+ or PR+), HER2+, or triple negative breast cancer (TNBC). 
Patient demographics and treatment variables were collected and evaluated. Logistic regression was 
used to estimate the odds of receiving SLNB versus ALND after adjustment for demographic factors, 
treatment characteristics, and facility-level variables. A molecular subtype*age interaction was also 
modeled.  

Results: A total of 22,974 patients met our inclusion criteria. Median patient age was 60 years (IQR 52-
68). 72.8% (16,723) of patients had stage I disease, and 27.2% (6,251) had stage II disease. 60.7% 
(13,945) of women underwent SLNB and 39.3% (9,029) received ALND. 60.9% (13,992) of the total 
cohort received adjuvant chemotherapy, including 7,156 (51.3%) of the SLNB group and 6,836 (75.7%) of 
the ALND group. On multivariate analysis, compliance with Z0011 increased over time for all patient 
groups (OR=1.79 per year, p < 0.001). Furthermore, receipt of SLNB vs ALND did not differ between 
younger ( < 40) versus older (>70) patients (OR 0.94, p=0.54). On individual pairwise comparison, the 
odds of receiving SLNB only was most strongly impacted by the combination of patient age and tumor 
subtype (overall p=0.02). The groups most likely to receive SLNB only were HER2+ patients ≥70 years of 
age (adjusted proportion 0.74 [95% CI 0.68-0.79]) (Table 1). Women treated at community cancer 
centers were less likely to receive SLNB alone (and were thus more likely to proceed to ALND) compared 
to those treated at academic centers (OR=0.72, p < 0.001). 

Conclusions: Among eligible women with early stage breast cancer, compliance with Z0011 increased 
over time in all patient groups. Women >70 with HER2+ invasive breast cancers and those treated at 
academic institutions were more likely to receive only SLNB when compared to other patient groups. 
Adherence to Z0011 was most strongly predicted by age and tumor subtype. 
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Table 1: Adjusted Interaction Results for Age * Molecular Subtype (N=20,169) 

 

257098 - Number of nodes in sentinel lymph node biopsy for breast cancer: are surgeons still biased? 
 
Dean Percy1, Jinsi Pao2, Urve Kuusk2, Carol Dingee3, Elaine McKevitt3, Rebecca Warburton1 
1University of British Columbia, Vancouver, BC, Canada, 2Providence Health Care, Vancouver, BC, 
Canada, 3

 

Department of Surgery, Faculty of Medicine, University of British Columbia, Vancouver, BC, 
Canada 

Background/Objective: It has been shown previously that surgeons may be biased at sentinel lymph 
node biopsy (SLNB) for breast cancer, removing more nodes in high-risk breast cancer patients despite 
evidence that removing >4 nodes does not improve diagnostic accuracy and risks increased morbidity. 
The purpose of this study was to assess the number of lymph nodes removed at SLNB for breast cancer 
and what factors may alter SLNB technique. Our hypothesis is that despite increased comfort with the 
use of SLNB there will exist significant differences in the number of lymph nodes harvested at SLNB in 
certain high-risk groups, which may be attributed to surgeon bias. 

Methods: A prospectively maintained breast cancer database was reviewed. All patients that had a SLNB 
for primary treatment of breast cancer between January 2012 and March 2016 were included. Patients 
with known positive axillary nodes, inflammatory breast cancer and prophylactic mastectomy were 
excluded. Patient demographics, clinical and imaging findings, tumour biology, neoadjuvant therapy and 
pathology were reviewed. Groups were compared using t-test with Welch’s correction, and one-way 
ANOVA for multiple comparisons. 

Results: 1603 patients met inclusion criteria. The average number of SLNs, non-SLNs and total LNs was 
2.53±1.51, 0.54±1.24, 3.08±2.00, and, respectively (mean ± SD). Table 1 contains average numbers of 
SLN, non-SLN and total LN for each subgroup. Significantly more LNs were removed in certain groups, 
including: Age < 40 vs. Age >40, Invasive vs. DCIS, Grade III vs. Grade II, T2 vs. T1 and ER- vs. ER+. 

Conclusions: Our study identified a significant difference in the number of lymph nodes removed at 
SLNB in certain groups. This may be attributed to surgeon bias when treating higher risk patients such 
as: younger age, higher grade, larger tumour size and invasive disease. This bias is similar to what has 
been reported previously; however the overall averages fall within the generally accepted range of 1-4 
LNs. While average node removal is low reflecting increasing experience and comfort with the technique 
of SLNB, there are still cases in which more than the recommended number of nodes are being 
removed, which can subject patients to unnecessary morbidity with minimal benefit. Surgeons must be 
cognizant of this potential bias, especially when performing SLNB on higher risk patients. Further 
comparison of node positivity, subsequent axillary management and the use of adjuvant therapy in high-
risk groups is warranted to fully elucidate the clinical impact of this bias. 
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Table 1: Mean number of lymph nodes removed by patient/tumor characteristics 

 

257360 - Patterns of Care and Decision Making in Mastectomy Patients after ACOSOG Z0011 
 
Natalia Partain1, Deborah Farr1, James Huth2, Roshni Rao3, Aeisha Rivers2, Rachel Wooldridge3, Marilyn 
Leitch2 
1University of Texas Southwestern, Dallas, TX, 2UT Southwestern Medical Center at Dallas, TX, Dallas, TX, 
3

 
UT Southwestern Medical Center, Department of Surgical Oncology, Dallas, TX 

Background/Objective: INTRO ACOSOG Z0011 showed that axillary dissection (ALND) can be avoided in 
breast cancer patients with 1-2 positive sentinel lymph nodes (SLNs) who undergo breast conserving 
surgery and whole-breast radiation (XRT). Our aim was to assess our practice and factors influencing 
decision making for mastectomy patients with positive SLNs after the publication of Z0011.  

Methods: 427 medical records were reviewed from 2010-2016, to find patients with T1-T2 breast 
cancer, clinically node negative, having mastectomy with positive SLN biopsy. We collected data on 
demographics, comorbidities, tumor and nodal factors, and adjuvant therapy. Patients with and without 
ALND were compared by t-test for continuous measures and Chi-square test for categorical measures.  

Results: 116 patients met inclusion criteria, 55 patients without ALND (group 1, mean age 53) and 61 
with ALND (group 2, mean age 56). There was no difference in comorbidities, clinical stage, multifocality, 
hormonal status, or Ki67. Both groups had average of 3.2 SLNs. Group 2 had more positive nodes (1.6 vs. 
1.0 in group 1; p< 0.001), larger mean nodal metastasis (9.5mm vs. 2.2 mm; p < 0.0001). MSKCC 
nomogram prediction of positive non-SLNs was higher in group 2 than 1 (mean 51% vs. 14%, p < 0.0001). 
85% of group 2 had positive SLN intraop and completion ALND; 15% had a negative touch prep but 
positive final pathology with delayed ALND. In group 1, 95% had negative touch prep and 5% had 
deferred nodal pathology evaluation. 30% of group 1 were presented in tumor board vs. 8% in group 2 
(p=0.0018). 36% of group 1 received XRT to the axilla vs. only 2.7 % in group 2 (p=0.0014). 

Conclusions: When SLNs were positive intraop, completion ALND was performed. When intraop 
pathology was negative and nodes positive on permanent section, surgeons were less likely to do ALND. 
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More often they presented the patient in tumor board, advised adjuvant radiation or observation, used 
nomograms, and were influenced by data from Z0011 and AMAROS trial when justifying no ALND. These 
findings reflect the need for clinical trials to address management of mastectomy patients with positive 
sentinel nodes. 

 

257354 - Clinical Node Positive Disease is a High Predictor of Pathologically Positive Nodes: Report 
from the National Cancer Data Base 
 
Puneet Singh1, Kristine Kuchta2, Catherine Pesce2, David J. Winchester2, Ermilo Barrera2, Katharine Yao2 
1The University of Chicago, Chicago, IL, 2

 
NorthShore University HealthSystem, Evanston, IL 

Background/Objective: The concordance of clinically-positive node staging with pathologically-positive 
node staging is controversial and not well studied. This information can be helpful in the neoadjuvant 
setting, particularly for radiation planning of the chest wall and regional nodes.  

Methods: Using the National Cancer Data Base, we identified 39,653 female patients with clinical N1 
(cN1) or N2 (cN2) breast cancer who underwent surgery without neoadjuvant chemotherapy from 2010-
2013. We examined the proportion of cN1 and cN2 patients with tumor-positive nodes on pathologic 
staging and factors associated with having four or more tumor-positive nodes or more then one tumor-
positive node using univariate and multivariate regression analysis. 

Results: There were 34,124 (86.1%) patients staged as cN1 and 5,529 (13.9%) as cN2. Lumpectomy was 
performed in 35.6% of patients and mastectomy was performed in 63.4%. Overall, 93.5% of clinically 
node-positive patients were pathologically node-positive; 94.1% of cN1 patients had tumor-positive 
nodes and 98.1% of cN2 had tumor-positive nodes. Of the cN1 patients, 26.2% were upstaged to pN2 or 
pN3, 7.1% were downstaged to pN0, and 66.7% had no change in stage. Of the cN2 patients, 11.3% were 
upstaged to pN3, 9.6% were downstaged to pN0 or pN1, and 79.1% had no change in stage. For the cN1 
group, 66.6% of patients had 1-3 pathologically positive nodes and 27.5% had 4 or more positive nodes; 
35.4% had only one tumor-positive node. For the cN2 group, 9.2% had 1-3 pathologically positive nodes, 
76.8% had 4-9 positive nodes and 12.2% had 10 or more positive nodes. Multivariate analysis 
demonstrated that lobular or mixed histology, larger tumor size, higher grade, presence of 
lymphovascular invasion (LVI) and Her2-positive tumors were independent predictors of having 4 or 
more positive nodes and of having more than one positive node (Table 1). LVI was the strongest 
predictor of node positivity beside tumor size and grade for 4 or more positive nodes (OR 2.31; 95% CI 
2.19-2.44, p < 0.0001) and for more than one positive node (OR 1.99; 95% CI 1.89-2.09, p < 0.0001). 
Triple-negative breast cancers were less likely to have 4 or more positive nodes and more than one 
positive node, OR 0.89 (95% CI 0.82-0.97, p < 0.0050) and OR 0.82 (95% CI 0.76-0.88, p < 0.0001) 
respectively.  

Conclusions: Over 90% of patients with clinically node-positive disease have pathologically tumor-
positive nodes. Factors associated with greater than one pathologically tumor-positive node or 4 or 
more positive nodes are similar. Our group is currently looking into how these factors can be utilized in a 
model to predict how many nodes are tumor-positive prior to initiating neoadjuvant therapy.  
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256764 - ACOSOG Z0011: Impact After 5 Years 
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Background/Objective: ACOSOG Z0011 demonstrated that patients with clinical T1-2, N0 breast cancer 
undergoing breast conserving therapy (BCT) may safely omit axillary lymph node dissection (ALND) 
when they have < 3 positive sentinel lymph nodes (SLN). We have previously reported that in the year 
following publication of the Z0011 trial results, ALND was performed in 24% of patients meeting Z0011 
eligibility criteria at our institution compared to 85% in the year prior to Z0011 publication.(1) The goal 
of this study was to determine if that rate had further decreased after 5 years. (1)Caudle et al. Ann Surg 
Onc. 2012 

Methods: This is a single institution review of patients with clinical T1-2, N0 invasive breast cancer 
undergoing BCT between 9/1/2015 and 8/31/2016. Patients had negative nodes by clinical and 
ultrasound exam. Patients with ≥3 positive SLNs and patients who had neoadjuvant chemotherapy were 
excluded. Clinicopathologic data were recorded to include factors impacting surgical management of the 
axilla. Comparisons were made using the student’s t-test or Fisher exact test as appropriate with a 
significance level of 0.05. 

Results: A total of 396 patients were evaluated. None of the patients had intra-operative assessment of 
SLNs performed. SLNs were negative in 347 (88%) and positive in 48 (12%). Of the 48 SLN-positive 
patients, 28 (58%) had T1 tumors and 20 (42%) had T2 tumors. Tumor receptor subtype was 
characterized as hormone receptor (HR) positive/HER2 negative in 42 (88%), HER2+ in 4 (8%), and HR-
/HER- in 2 (4%). 8% (4/48) of SLN-positive patients underwent ALND. Patients who underwent ALND 
were more likely to have 2 positive SLNs (50%, 2/4) than the non-ALND group (2%, 1/44) (p=0.02). The 



 

The American Society of Breast Surgeons 168 2017 Official Proceedings 
 

ALND group also had a higher proportion of nodal metastases with microscopic extranodal extension 
(75%, 3/4) than the non-ALND group (18%, 8/44) (p=0.03). Patients who underwent ALND had a higher 
predicted probability of having additional positive non-SLNs by a published nomogram (53%, range 37-
70%) than those that did not have ALND (22%, range 1-57%) (p=0.0002).There were no differences in 
pathologic tumor size, mean number of SLNs removed, mean size of nodal focus, or proportion of those 
with micrometastasis. There was a nonsignificant trend seen in tumor histology with 75% (3/4) of the 
ALND group having ductal histology and 25% (1/4) with lobular compared to the non-ALND group which 
was 96% (42/44) ductal, 2% (1/44) lobular, and 2% (1/44) mixed (p=0.09). One (25%) patient in the ALND 
group had additional positive SLNs. 

Conclusions: The current study indicates that surgeons at our institution have become more 
comfortable with the Z0011 trial data 5 years after report of the study results. In the year following 
publication, we performed ALND in 24% of Z0011-eligible patients1 which dropped to 8% in the most 
recent year. Importantly, surgeons still individualize their approach to patients by assessing pathologic 
variables to determine whether to perform ALND. The use of intra-operative SLN assessment, which 
adds cost and time, has been abandoned.  

 
 
SLN NAC 
 
257160 - Do we need to stage the axilla prior to neo adjuvant chemo? Analysis of clinically and 
radiologicaly negative (N0) breast cancer patients from a single centre  
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Background/Objective: Staging the axilla via sentinel node biopsy (SLNBx) is a standard technique for 
clinically and radiologicaly negative patients. The timing to do the SLNBx before or after neoadjuvent 
chemo (NAC) is controversial. The aim of the study is to see the outcomes of SLNBX in our patients who 
underwent NAC in clinically and radiological negative axilla. 
 
Methods: Retrospective analysis of all patients from 2009-2013 were included with clinically and 
radiologicaly node negative axilla, requiring NAC to downstage their breast disease. Patients’ data were 
retrieved via hospital information system and the following variables were taken for analysis on a preset 
proforma: age, gender, tumor type, site, and size, grade of tumor, receptor status, type of surgery, type 
of chemotherapy, treatment completion date, number of lymph nodes found positive on staging, and 
number of lymph nodes found positive on axillary lymph node dissection (ALND) post neoadjuvant 
chemotherapy (NAC). The patients’ records were followed up for 3 years to check for axillary recurrence. 
Data was analysed on SPSS V 19, and statistical analysis was done. Median (IR range) was computed for 
numerical variables. Frequency and percentage was used for categorical variables.  
 
Results: A total of 560 patients were selected for the study, and 34 were excluded, so a total of 523 
patients’ data was analysed. All patients underwent SLNBX and 64.4% (334) were found to be negative 
on staging, whereas only 35.5% (187) were found to be negative. All patients were then given NAC. 
Patients who were SLNBx +ve were subjected to ALND in addition to the definitive surgery to the breast. 
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Out of 187 patients who underwent NAC, 72.2% (135) turned out to be node negative (pN0), 19.3% (36) 
were found to have pN1, 8.1% (15) were pN2, and 0.5% (1) was found to be pN3. Patients who were 
SLNBx negative underwent definitive surgery to the breast and followed up for 3 years. Only 0.6% (2) 
developed axilary nodal recurrence.  
 
Conclusions: SLNBx is a day case procedure that is done under general anesthesia, and the 
chemotherapy is delayed for at least 2 weeks after SLNBx so as to give time for wound healing. Our 
study shows that 64% patients are negative with a 35% false negative rate but after neoadjuvant chemo, 
72.2% (135) of the patients were found to be node negative on ALND. So rather than doing SLNBX 
before chemo, it might be safe to do the SLNBx after NAC to avoid the delay in chemo and avoid 
unnecesary ALNDs and morbidity associated with it. We conclude that sentinel lymph node biopsy 
(SLNBx) after neoadjuvant chemo (NAC) is an effective way of dealing with axillary staging and 
treatment. We recommend SLNBx after NAC at the time of definitive surgery in order to prevent 
another general anesthesia and utilization of resources. By following this protocol, we can send the 
patients early for chemotherapy without any delay. A randomized controlled trial is required to validate 
the results and to establish guidelines in this regard.  
 

 
 
 
256740 - Localizing the clipped node in patients with node-positive breast cancer treated with 
neoadjuvant chemotherapy – early learning experience and challenges 
 
Toan Nguyen, Tina Hieken, Elizabeth Valencia, Katrina Glazebrook, Judy Boughey 
Mayo Clinic, Rochester, MN 
 
Background/Objective: Sentinel lymph node (SLN) surgery can be used to stage the axilla after 
neoadjuvant chemotherapy (NAC) in patients who present with node-positive breast cancer. Placement 
of a clip in the positive node with resection of the clipped node at SLN surgery improves the accuracy of 
the procedure. We sought to evaluate our experience with SLN surgery and resection of the clipped 
node since introduction into our practice of clip placement in these patients.  
 
Methods: With IRB approval, we reviewed all patients with breast cancer from our institution who had 
undergone percutaneous biopsy identifying metastatic disease in an axillary lymph node, had a clip 
placed in the positive lymph node, and underwent neoadjuvant chemotherapy followed by surgery.  
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Results: A total of 56 node-positive patients who had the positive node clipped and were treated with 
NAC were identified. In 18 patients (32.1%), the patient and surgeon elected to proceed directly to 
axillary dissection (ALND) after neoadjuvant chemotherapy without SLN surgery. Thirteen of these 
patients were node positive, and 5 were node negative. Thirty-eight patients underwent SLN surgery (18 
SLN surgery alone and 20 had SLN + ALND). In 25 patients, preoperative localization of the clipped node 
with an I-125 radioactive seed was attempted. In 18 cases (72%), localization was performed by 
ultrasound guidance. In 7 cases (28%), the clipped node was not visualized sonographically; in 2 cases 
(8%), CT-guided seed localization was performed, and in 5 cases no preoperative localization was 
performed. In all 20 cases with seed localization, the seed and the clipped node were resected along 
with additional SLNs. In 13 patients, preoperative seed localization was not requested/attempted. Of 
the 18 cases without preoperative seed localization (13 not attempted and 5 unable to be localized), the 
clipped node was resected intraoperatively in 11 cases (61%). It was identified by palpation in 1 patient, 
by intraop ultrasound in 4 patients, and as 1 of the SLNs in 6 patients (identified by blue dye only in 2 
patients, radioactive colloid only in 2 patients, both blue dye and radioactive colloid in 2 patients). 
Overall, the clipped node was resected in 31/38 (82%) of cases. Of the remaining 7 cases, in 3 patients, 
the clipped node was not found despite an attempt at retrieval intra-operatively and SLN surgery was 
performed, and in 4 patients, early in our experience, the clipped node was not localized and SLN 
surgery was performed without an attempt to identify or document the clipped node. Three patients 
had a positive SLN and proceeded to ALND, and 4 patients had negative SLNs and no further axillary 
surgery.  
 
Conclusions: Identification of the clipped node after neoadjuvant chemotherapy is feasible and can be 
performed several ways. Preoperative localization of the clipped node with ultrasound was successful in 
72% of cases. Alternative options include CT guided seed localization, intraoperative ultrasound, and 
intraoperative palpation as well as SLN surgery. In cases without preoperative localization, the clipped 
node is frequently still identified intraoperatively. 
 

 
Flowchart clipped node 
 
 
  



 

The American Society of Breast Surgeons 171 2017 Official Proceedings 
 

257414 - Evaluation of radiological response in axilla and need of completion axillary surgery after 
neoadjuvant chemotherapy in biopsy-proven, node-positive breast cancer patients. Single center 
study of 768 patients 
 
Mariam Salim1, Awais Malik1, Amina Khan2, Huma Majeed3 
1PMDC, Lahore, Punjab, Pakistan, 2Shaukat Khanum Memorial Cancer Hospital and Research Centre, 
Lahohre, Punjab, Pakistan, 3

 
GMC, Lahore, Punjab, Pakistan 

Background/Objective: Axillary status has a very vital role in the prognosis of breast cancer patients. 
Locoregional spread of breast cancer usually occurs by lymphatics1. With the advancements in axillary 
surgery and the development of sentinel node biopsy, the need to do completion axillary surgery has 
reduced. Completion surgery of axilla carries lots of morbidity. Advances in the field of radiology and 
better knowledge of axillary response can also help in segregating patients for completion ALND vs no 
ALND. 
 
Methods: A total of 768 patients with CN1 axillary status and who underwent neoadjuvant 
chemotherapy and were candidates for breast-conserving surgery were selected for this study. These 
patients were enrolled in the hospital from 1st January 2006 till 31st December 2013. Retrospective data 
was extracted from the system. The demographics of patients, pathological characteristics of tumors, 
stage at presentation, receptor status, nodal stage on ALND post-chemotherapy, radiological response 
in axilla post chemotherapy, and follow-up details for axillary recurrence were extracted from the 
hospital database. Neoadjuvant treatment was offered to all patients to downstage the disease. All 
patients were biopsy (FNAC)-proven, node-positive patients. After neoadjuvant chemotherapy, all 
underwent ultrasound of their breast and axilla to assess the response to chemotherapy. All patients 
finally underwent complete axillary node dissection. 
 
Results: All patients in this study are females. Median age was 45 years (range 22-71 years). We 
categorized the patients in stages according to TNM staging system. A total of 0.5% (n=4) patients had 
stage 0 disease, 0.3% (n=2) patients had stage I disease, 53.4% (n=410) patients had stage II disease, 
44.8% (n=344) had stage III disease, while 1.0% (n=8) had stage IV disease. We found that 81.8% 
patients had invasive ductal carcinoma, and 15.9% of patients had mixed invasive ductal carcinoma with 
DCIS. Only 1.0% had invasive lobular carcinoma. There were 45.1% of patients with grade II and 52.3% of 
patients with grade III tumors. There were 63.5% of patients who were estrogen receptor positive, and 
53.6% were progesterone receptor positive, while 33.3% of patients were HER-2-Neu positive, and 
21.4% of patients had triple-negative disease. Combined radiological and pathological complete 
response was seen in 41.92% of patients, while 4.6% of patients showed partial response on sonography 
but actually were pathologically N0 on ALND. There were 22.13% of patients who showed radiological 
complete response but actually had N1 disease on ALND, and 4.6% of patients with radiological 
complete response who showed involvement of more than 4 nodes on ALND, while 9.89% of patients 
showed true partial response both radiologically and pathologically. There were 13% of patients with 
partial radiological response who had more than N1 disease on ALND, and 3.64% of patients had stable 
disease both radiologically and pathologically. Local recurrence in axilla was seen in 2.6% of patients. 
Out of this, 0.7% belong to complete response group, and 1.8% belong to partial response group.  
 
Conclusions: We conclude from our study that by carefully selecting patients on the basis of sonography 
we can save many patients from the morbidity of completion ALND. Combining this with sentinel node 
biopsy post neoadjuvant chemotherapy with a removal of minimal 3 sentinel nodes, we can achieve 
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even better and accurate results in terms of less false negatives. Further prospective studies are needed 
to validate the results of this retrospective analysis.  
 
 
Time to Treatment 
 
257042 – Patient-related factors associated with delays in time to surgery in breast cancer patients 
 
Zahraa Al-Hilli1, Diane Radford2, Brianne Larsen2, Deborah Baynes2, Jame Abraham3, Alberto J Montero3, 
Stephen Grobmyer2 
1Breast Services Division, Department of Surgery, Cleveland Clinic, Cleveland, OH, 2Breast Services 
Division, Department of General Surgery, Cleveland Clinic, Cleveland, OH, 3

 

Department of Medical 
Oncology, Cleveland Clinic, Cleveland, OH 

Background/Objective: There has been increasing awareness and interest in time from diagnosis to 
definitive surgery (TTS) as a quality indicator in breast cancer care. In this regard, emphasis had been 
placed on optimizing processes of care in an effort to reduce delays in treatment. In this study, we 
hypothesize that patient-related factors are an important contributor to TTS and aim to identify the 
impact of patient-related factors on TTS in newly diagnosed breast cancer patients. 
 
Methods: Sixty-five consecutive patients with newly diagnosed breast cancer undergoing surgery in 
2016 were included in the study. Patients with stage IV disease, those undergoing neoadjuvant therapy, 
and patients who are non-operable candidates were excluded. The date of breast cancer diagnosis was 
defined as the date of initial biopsy. A delay in treatment was defined as any factor that resulted in 
prolonging TTS beyond the initially offered operative date. Patient demographics, clinicopathological 
information, type of surgery, TTS, and reasons for delay in TTS were documented and analyzed.  
 
Results: All patients were female. The median time from initial breast biopsy to first clinic visit (TTC) was 
11 days (range, 2-84). Of the total patients, 33.8% (n=22) were external referrals seen at our institution 
for a second opinion [median TTC 20 days (range, 7-84)]. Of all patients, 49.2% (n=32) had a patient-
related delay in TTS [median, 41 days (range, 19-120)]. Reasons for delays included personal 
issues/patient choice in 17 patients (53.1% of patient-related delays), time taken obtaining a second 
opinion in 7 patients (21.8% of patient-related delays), delays related to genetic testing in 4 patients 
(12.5% of patient-related delays), patient co-morbidity requiring further work-up or optimization in 3 
patients (9.3% of patient related delays), and insurance issues in 1 patient (3.1% of patient-related 
delays). Patient choice delays included vacation, work-related issues, family commitments, and 
additional time needed to consider treatment options. In patients without a patient-related delay, the 
median TTS was significantly shorter: 16 days for those undergoing no reconstruction (range, 8-48), 26 
days (range, 14-62) for cases with immediate reconstruction, and 31 days (range, 19-33) for cases of 
intraoperative radiation therapy. 
 
Conclusions: Minimizing TTS in breast cancer, although important, must be balanced with patient 
concerns. Almost half of patients have delays in TTS as a result of patient-related factors. It is critical to 
consider patient-related factors when considering TTS as a quality metric in breast cancer care. 
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256030 - Factors associated with prolonged time to treatment completion in triple-negative breast 
cancer 
 
Kelsey Larson1, Stephen Grobmyer2, Debra Pratt3 
1Cleveland Clinic, Cleveland, OH, 2Breast Services Division, Department of General Surgery, Cleveland 
Clinic, Cleveland, Ohio, Cleveland, OH, 3

 
Cleveland Clinic - Fairview Hospital, Cleveland, OH 

Background/Objective: Time-to-treatment studies in breast cancer (BC) care have focused on time from 
diagnosis to surgery and have not stratified by receptor status. For aggressive types of breast cancer, 
such as triple-negative breast cancer (TNBC), multimodality therapy is very important to optimize 
outcomes for patients. Thus, it’s important to consider the time to completion of all treatment 
modalities, not just time to the initial operation, when assessing barriers to care. The goal of this study 
was to understand patient factors which are associated with prolonged time to completion of all 
treatment modalities (TTC-ATM), specifically in triple-negative breast cancer (TNBC).  
 
Methods: The National Cancer Database (NCDB) was accessed to obtain patient information. TNBC 
patients were selected as these individuals most commonly need all 3 treatment modalities (surgery, 
chemotherapy, and radiation) for appropriate BC care. Patients with a new BC diagnosis from 2010-2011 
were included as this is the earliest available HER2 status recorded in NCDB. Patients who had stage IV 
disease at diagnosis or outliers in treatment duration (< 6 or > 18 months) were excluded. Patients were 
divided into tertiles relative to completion of all treatment as follows: shortest TTC-ATM (lowest terile), 
middle TTC-ATM (mid tertile), and longest TTC-ATM (upper tertile). The tertiles were compared to 
determine any factors which differed between groups.  
 
Results: Overall 17,717 patients met inclusion criteria, with 34.1% stage I, 48.2% stage II, and 17.9% 
stage III disease. Most patients had breast conservation (69.2%), and 36.7% had neoadjuvant 
chemotherapy. Average TTC-ATM was 270±52.7 days. When dividing into tertiles, lowest-tertile patients 
completed treatment in < 243 days (n=5,913), mid-tertile patients completed treatment in 243-284 days 
(n=5,879), and upper-tertile patients completed treatment in > 284 days (n=5,925). When comparing 
patient characteristics, the tertiles differed significantly in age (p < 0.001), race (p < 0.001), stage (p < 
0.001), and comorbitidity score (p < 0.001). Patients in the lowest tertile (fastest TTC-ATM) were older 
with a higher rate of stage I disease, more commonly Caucasian, and healthier (lower Charlson-Deyo 
Score). Patients in the lowest tertile were also more likely to have breast conservation (p < 0.001). 
Patients in the upper tertile (longest TTC-ATM) were more likely to have neoadjuvant chemotherapy (p < 
0.001), a reflection of stage of their disease. 
 
Conclusions: This study importantly analyzes factors associated with increased TTC-ATM for a specific 
subtype of breast cancer, TNBC. Some factors associated with longer TTC-ATM are likely a result of 
treatment protocols (stage, type of operation, neoadjuvant use). However, the association with longer 
TTC-ATM in younger, African American, and Hispanic patients demonstrates potential barriers to care 
which warrant further investigation. 
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257402 - Time to treat for breast cancer: Impact of patient characteristics and preferences on time 
from breast cancer diagnosis to first surgical appointment 
 
Yitian Liu1, Stephanie Valente2, Nancy Greve2, Lisa Park2, Ashley Simpson2, Stephen Grobmyer3 
1Cleveland Clinic Foundation, Cleveland, OH, 2Cleveland Clinic, Cleveland, OH, 3

 

Breast Services Division, 
Department of General Surgery, Cleveland Clinic, Cleveland, Ohio, Cleveland, OH 

Background/Objective: Studies have shown significantly increasing times to treatment of breast cancer 
(from time of initial diagnosis to definitive treatment) over recent years with concern that increasing 
delays may lead to worse oncologic outcomes. Often, the delay in time to treatment begins with delay 
to initial surgical consultation (SC). We sought to identify patient reasons for delay in time from initial 
core needle biopsy diagnosis to first SC. 
 
Methods: A prospectively collected database of women diagnosed with breast cancer at our institution 
from 2015-2016 was reviewed. Patient time to first surgical appointment as well as documented patient 
preferences regarding the appointment were gathered through a prospectively collected nurse 
navigation tool. Additional patient variables such as patient age, race, marriage status, number of 
children, employment status, breast surgical history, and type of cancer were also analyzed using 
multivariate analysis. 
 
Results: A total of 564 women identified as newly diagnosed with breast cancer at our institution during 
this timeframe were surveyed under our nurse navigator-driven protocol. Of these, 154 (27.3%) women 
opted for the earliest available appointment while 410 (72.7%) chose a later available date. The average 
time from diagnosis to SC was 8.52 days (ranging from 0-37 days). Patients who accepted a first 
available appointment waited an average of 5.65 days, while those who deferred a first appointment 
waited 9.60 days (p < 0.001). Among patients who chose to forgo the earliest available appointment, the 
primary reason(s) for doing so were preference for location (56.8%), followed by surgeon preference 
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(35.9%), day of week (8.3%), travel plans (3.2%), gender of surgeon (2.0%), or “other reason” not 
specified for 5.9% of those who deferred a first appointment. Additionally, significant patient 
characteristics affecting overall time to appointment included age, history of previous breast cancer, and 
prior breast surgical intervention. 
 
Conclusions: Among women newly diagnosed with breast cancer, there is a substantial group that 
chooses to defer the first available surgical consultation appointment for patient preference. Patient 
factors and preferences are extremely important in considering evaluation of time-related metrics for 
breast cancer care, and these should be considered in efforts to optimize patient-centered care. Future 
investigation will seek to determine whether these factors affect time to definitive treatment, 
outcomes, and survival of breast cancer patients. 
 
 
Tumor Genetics 
 
257283 - The 12-gene Oncotype DX® Breast DCIS Score™ assay: A summary of clinical evidence and 
commercial experience 
 
Michael Alvarado1, Debbie McCullough2, Anna Lau2, Frederick Baehner2, Melissa Stoppler2 
1University of California, San Francisco, San Francisco, CA, 2

 
Genomic Health, Inc., Redwood City, CA 

Background/Objective: Most patients with ductal carcinoma in situ (DCIS) receive radiation therapy 
(XRT) after breast-conserving surgery (BCS) to reduce local recurrence (LR) rates, despite no 
improvement in disease-specific survival. While risk models based on clinicopathologic factors (eg, Van 
Nuys Prognostic Index or MSKCC nomogram) can help assess a patient’s risk of recurrence, they are 
based on population averages and may lose precision when applied to individual patients. The 12-gene 
DCIS Score assay is the first multigene assay that provides individualized estimates of 10-year LR risk and 
invasive LR risk. Here we summarize both the clinical evidence supporting the use of the DCIS Score 
assay and the routine practice assessed in the commercial database. 
 
Methods: Peer-reviewed articles and presentations were reviewed to identify studies that generated 
clinical evidence on the validation and utility of the 12-gene DCIS Score assay. DCIS Score assays 
performed by Genomic Health from Jan 2012 to Oct 2016 were analyzed. 
 
Results: The DCIS Score assay was prospectively developed. Clinical validation was established in 2 
prospectively designed retrospective studies (total N=1,587) that each demonstrated the prognostic 
utility of the assay for patients with DCIS who had BCS alone or BCS + XRT. Risk estimates for DCIS Score 
groups were similar between validation studies despite differences in clinicopathologic characteristics. 
For patients who had BCS + XRT, the absolute benefit of XRT was less for patients with low DCIS Score 
results than for patients with high results. Two decision-impact (DI) studies (total N=242) showed that 
assay results change treatment recommendations ~30% of the time, with an overall reduction in XRT 
recommendations. Moreover, patients reported reduced decisional conflict and state-anxiety after 
receiving DCIS Score results. As of October 2016, 11,350 DCIS Score assay results have been delivered 
for clinical practice. Average patient age was 60 years (SD 11.2 years). DCIS Score distributions were 
similar between the studies and the commercial database (Table). 
 
Conclusions: The 12-gene DCIS Score assay is the first clinically validated multigene assay that provides 
individualized LR risk information for patients with DCIS—information based on tumor biology and 
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independent of clinicopathologic features. This information is actionable and useful to physicians and 
patients alike when making XRT decisions, and may reduce the overtreatment of patients with low-risk 
disease. Analysis of samples assayed in clinical practice showed that real-world, contemporary patients 
are overall similar to patients who were enrolled in clinical studies of the DCIS Score assay. 
 

 
 
 
256500 - Appropriate use of Oncotype DX in breast cancer patients: An NCDB analysis  
 
Kristen Govert, Amy Voci, Kendall Walsh, Danielle Boselli, Lejla Hadzikadic-Gusic, Meghan Forster, Deba 
Sarma, Terry Sarantou, Richard White, Jr. 
Levine Cancer Institute, Carolinas Medical Center, Charlotte, NC 
 
Background/Objective: Oncotype DX is a 21-gene assay designed to predict cancer recurrence and 
utility of adjuvant chemotherapy in addition to hormonal therapy for patients with early-stage estrogen 
receptor (ER) positive and HER2/neu nonamplified breast cancer. In an era of rising health care costs 
and the need for a cost-conscious practice, we examined the trends in clinical use of Oncotype DX in 
breast cancer patients and appropriate use of the assay. 
 
Methods: The NCDB was used to query women ages 18 and over from 2004-2013 with primary breast 
cancer stages 0-III who had an Oncotype DX recurrence score (0-100). Patient demographics, 
socioeconomic factors, and treatment data were collected. Chi-squared test and multivariate analysis 
were used for statistical assessment. The cost of the Oncotype DX assay as provided by the 
manufacturer, Genomic Health, is $4,620.  
 
Results: 76,281 patients were identified as having stage 0-III breast cancer with an Oncotype DX 
recurrence score of 0-100. The median age at diagnosis was 59 [18-90+]; the majority were white 
(87.3%), Charleson-Deyo score of 0 (85.6%), pathologic T1 (73.1%) or T2 (24.2%), pathologic N0 (81.9%), 
ER positive (98.9%) and progesterone receptor (PR) positive (89.5%), HER2/neu non-amplified (94.1%), 
and underwent partial mastectomy (68.8%). Chemotherapy was administered to 20,253 patients 
(26.6%). HER2/neu amplification was noted in 1,847 (2.4%) of the population. Adjuvant hormonal 
therapy was recommended in 72,697 (95.3%), and 69,341 (90.9%) patients received the recommended 
adjuvant hormonal therapy. The recommended adjuvant hormonal therapy was not received by 2,302 
patients (3%). Adjuvant hormonal therapy was not recommended in 3,304 (4.3%) of these patients. The 
Oncotype DX assay was, therefore, inappropriately ordered in 4.3% of patients who were not 
recommended adjuvant hormonal therapy as well as 2.4% of patients who had HER2/neu amplification. 
A cost analysis reveals that $8,533,140 was spent on inappropriately ordered assays for patients with 
HER2/neu amplified tumors and $15,264,480 on patients for whom hormonal therapy was not 
recommended.  
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Conclusions: This study shows that the Oncotype DX 21-gene assay was inappropriately ordered in 1,847 
(2.4%) patients with known HER2/neu amplification, and 3,304 (4.3%) patients tested for whom 
endocrine therapy was not recommended. This resulted in at least $23,797,620 in unnecessary health 
care costs. Inappropriate use of the assay represents an area of clinical practice where health care 
dollars could be better utilized.  

 
Analysis population (n=76281) 
 
 
257522 - Clinical utilization of the Breast Cancer Index for prediction of endocrine benefit in early 
stage ER+ breast cancer 
 
Brock Schroeder, Theresa Operana, Cathy Schnabel 
Biotheranostics, Inc., San Diego, CA 
 
Background/Objective: Randomized trials have demonstrated a significant, but modest (3-5%), absolute 
benefit from extended (10 years) endocrine therapy vs 5 years in patients with early-stage ER+ breast 
cancer. However, patients are also exposed to risks of serious toxicities (e.g., endometrial cancer and 
thromboembolic events with tamoxifen, and fractures with aromatase inhibitors). Breast Cancer Index 
(BCI) is a gene expression-based test that is validated for quantification of risk of late (>5 years) distant 
recurrence and predictive of likelihood of benefit from extended endocrine therapy. The objective of 
this study was to better understand the clinical utility and utilization patterns of genomic classification 
with BCI in the context of extended endocrine therapy decision-making by breast surgeons. 
 
Methods: Descriptive analyses were performed using data from The BCI Clinical Correlative Database, 
containing demographic information, clinical and pathologic characteristics, utilization patterns, and test 
results for cases submitted for BCI testing in clinical practice. In this study, patient characteristics, 
utilization patterns based on potential indication of use, and clinical results for BCI Predictive 
(HoxB13/IL17BR; H/I) were analyzed for cases submitted by breast surgeons.  
 
Results: Nine hundred and seven patients, submitted by 75 breast surgeons, were included in this 
analysis. The mean age was 58 years (range: 32 years - 92 years; 90% ≥ 50 years). Surgeons utilized BCI 
across a range of intervals from time of diagnosis: 20% < 1 years; 20% ≥ 1 to < 4 years; 44% ≥ 4 to < 6 
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years; and 16% ≥ 6 years. BCI identified 42% of patients with a high likelihood vs. 58% with a low 
likelihood of benefit from EET based on the H/I ratio.  
 
Conclusions: Findings from this study, utilizing a large retrospective analysis, help characterize the role 
of BCI in the clinical practice of breast surgeons for patients with early-stage, ER+ breast cancer. The 
majority of cases were submitted more than 4 years’ post-diagnosis, demonstrating the long-term 
follow-up and management of endocrine regimens in early stage ER+ patients. However, one-fifth of 
cases were submitted near the time of diagnosis, indicative of test use to inform a long-term endocrine 
therapy management plan at the time of diagnosis. BCI stratification of patients with endocrine 
responsive disease and high likelihood of benefit from extended endocrine therapy may facilitate 
selection of patients for prolonged regimens.  

 
 BCI utilization patterns (years from diagnosis) 
 
 
257389 - A comparison of tumor biology based on genomic health Oncotype DX recurrence scores in a 
private cancer center versus a public safety-net hospital  
 
Julie Wecsler1, Roksana Karim2, Yanling Ma3, Maria Nelson1, Stephen Sener1, Christy Russell4, Darcy 
Spicer4, Janice Lu4, Julie Lang1 
1Department of Surgery, LAC+USC Medical Center and Keck School of Medicine, University of Southern 
California, Los Angeles, California, Los Angeles, CA, 2Department of Preventive Medicine, Keck School of 
Medicine, University of Southern California, Los Angeles, California, Los Angeles, CA, 3Department of 
Pathology, LAC+USC Medical Center and Keck School of Medicine, University of Southern California, Los 
Angeles, California, Los Angeles, CA, 4

 

Department of Medicine, LAC+USC Medical Center and Keck School 
of Medicine, University of Southern California, Los Angeles, California, Los Angeles, CA 

Background/Objective: Oncotype DX recurrence score (RS) is used in the clinical setting to guide 
treatment decisions for the role of chemotherapy in addition to endocrine therapy. We hypothesized 
that differences might exist in the RS in 2 different populations after controlling for other relevant 
factors.  
 
Methods: We included stage I-III estrogen receptor positive breast cancer patients with an Oncotype DX 
performed January 1, 2007-December 31, 2015 at adjacent hospitals treated by the same faculty. Data 
were collected on patient demographics, tumor biology, and treatments. Logistic regression models 
evaluated the association between RS and demographic, tumor, and treatment factors.  
 
Results: Three hundred fifty-four patients met inclusion criteria. Two hundred twenty-five (64%) were 
from the cancer center (CC), and 129 (36%) from the public hospital (PH). Mean age at diagnosis was 
55.7 years. In the PH, 74% of patients were Hispanic, and 9% of patients were Caucasian in comparison 
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to the CC, where 12% of the patients were Hispanic, and 67% were Caucasian (p < 0.001). Three hundred 
forty (96%) patients received endocrine therapy. At the CC, 72% had T1 tumors versus 59% at the PH 
(p=0.02). Mean RS was 18.7 for the CC and 17.1 for the PH (p=0.17). Mean follow-up was 3.4 years. One 
hundred eighty-eight patients had a RS of < 18 (55%), 125 patients had an RS of 18-30 (36%), and 33 
patients had a RS of > 30 (9%). The distribution of RS did not differ between the CC and the PH (p=0.31). 
Fifteen patients (4%) were found to have a recurrence of any kind. Three of the 6 patients with distant 
recurrence received adjuvant chemotherapy. Multivariate analyses identified PR positivity, grade, and 
chemotherapy as the significant correlates of RS. When stratified by institute, only PR positivity and 
chemotherapy were significant predictors of RS at the CC, whereas grade and chemotherapy were the 
significant correlates for RS at the PH.  
 
Conclusions: The recurrence rate was 4% at a mean follow-up of 3.4 years. While great differences exist 
between these 2 populations, the recurrence scores were similar, suggesting that tumor biology is 
consistently represented across diverse populations after controlling for relevant covariates. 
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254218 - First clinical experience with insterstitial laser therapy (ILT) ablation for stage I breast cancer  
 
Danielle Martin1, Afonso Nazário2, Silvio Eduardo Bromberg1, Rodrigo Gobbo Garcia1, Angela Flavia 
Logullo Waitzberg3, Monica Rudner1 
1Hospital Israelita Albert Einstein, São Paulo, Brazil, 2Universidade Federal de São Paulo, Sao Paulo, 
Brazil, 3

 
Universidade Federal de São Paulo, São Paulo, Brazil 

Background/Objective: Screening programs are changing the scope of breast cancer with a growing 
number of patients diagnosed at an early stage. Current standard treatment (breast conservation and 
radiation therapy) offers an excellent prognosis to these patients. Besides tumor removal, other 
techniques can be used to destroy a mass in place. A range of minimally invasive techniques holds 
promise on local breast tumor ablation (i.e., thermotherapy, cryotherapy, and irreversible 
electroporation). Previous studies with ILT for breast cancer report ablation rates between 33-70%. 
Most common cited causes for this failure are equivocal tumor size estimation, inadequate technique, 
and learning curve. OBJECTIVE: Improve ILT technique and acquire better ablation rates by the 
evaluated procedure.  
 
Methods: A prospective study with 20 patients with stage I, invasive breast cancer presented as a 
unique lesion as inclusion criteria will be evaluated. MRI and US will estimate primary tumor volume and 
roll out multicentric/multifocal disease. ILT ablation will performed by an Echolaser unit (Elesta) through 
percutaneous laser optical fibers with a US-guided insertion in the lesion center. All procedures will be 
held under local anesthesia and sedation. The image post procedure reevaluation comprises an US 
immediately after the ablation and a new MRI about 3 hours after the procedure. The definitive 
proposed surgical treatment should be realized 8-13 days after the ILT ablation. We describe in this 
paper the results from the 2 firsts patients and what is planned to be done to improve the results. 
 
Results: see attached table 
 
Conclusions: The laser beam has destroyed nearly 90% of neoplastic tissue. Consequences of laser 
therapy were visible in smaller intensity in surrounding tissue. These preliminary results suggest that 
laser therapy can eliminate viable neoplastic tissue in vivo, without affecting too much non-neoplastic 
adjacent tissue. Trying to achieve better results, there are some technique points to be improved for 
next cases: patients with associated DCIS should be excluded, 2 optic fibers should be used for tumors 
greater than 2 cm. There are several advantages of ILT for breast cancer treatment, including preserving 
the structure and function of breast, no bleeding, no scarring, and no radiation. The aim of this study is 
to refine the technique allowing ILT to be an eligible option to treatment in stage I breast cancer. 
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257111 - Intraoperative radiotherapy for management of ductal carcinoma in situ of the breast: A 
single center experience 
 
Elizabeth Carlson, Angelena Crown, Debra Wechter, Janie Grumley 
Virginia Mason Medical Center, Seattle, WA 
 
Background/Objective: Intraoperative radiation therapy (IORT) has been shown to be effective in the 
treatment of breast cancer and may eliminate the need for post-operative external beam radiation 
therapy in well selected patients. To date, the majority of patients treated with IORT have been 
diagnosed with invasive ductal histology. The use of IORT in patients with ductal carcinoma in situ (DCIS) 
has not been well documented. This study was designed to assess the predictability of current imaging 
studies to select appropriate patients with DCIS for treatment with IORT, perioperative complications, 
and local recurrence in patients treated with IORT.  
 
Methods: This single institution prospective non-randomized study enrolled women diagnosed with 
DCIS on core biopsy between February 2012 and July 2016. All patients who elected breast conservation 
(BCS) were assessed for IORT. Pre-operative imaging included bilateral digital mammography and 
contrast enhanced magnetic resonance imaging (MRI). Patients over the age of 44 years old with 
unifocal DCIS and lesion measurement ≤ 3.0 cm by imaging or exam were eligible for IORT. Patients 
underwent BCS with IORT at the initial operation. If final pathology showed extent of DCIS ≥ 3cm and/or 
margins ≤2 mm, additional therapy was advised. Patients are followed for complications and disease 
recurrence at 3, 6, 12, and 18 months, then annually.  
 
Results: Fifty-seven patients were enrolled in the study. Seven patients (12.3%) were found to have 
invasive carcinoma on their final pathology and were excluded from further analysis in this study. Nine 
patients (18.0%) with DCIS had margins ≤ 2 mm on final pathology. One patient had a posterior chest 
wall margin less than 2 mm, so further treatment was not recommended. The remaining 8 patients 
(16%) were recommended to have additional treatment (AT). Three patients elected for mastectomy. 
Five had re-excision and were advised to have whole-breast irradiation. Forty-two patients (84.0%) with 
DCIS on final pathology were treated with IORT only. There were no statistical differences in clinical 
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factors between the group receiving IORT alone and those in the AT group (see Table). One patient in 
the IORT group developed cellulitis and wound dehiscence 5 months post-operatively after receiving 
chemotherapy for treatment of contralateral invasive ductal carcinoma. Seventeen patients reported 
hyperpigmentation at the treatment site. There were no local recurrences at a mean follow up of 31 
months (range 4-56 months). 
 
Conclusions: Bilateral digital mammography and breast MRI are good predictors of extent of DCIS and 
suitability for IORT. No other statistically significant predictors were identified to aid in the selection of 
patients for IORT. IORT with BCS may be an effective treatment for appropriately selected patients with 
DCIS. Further studies are needed to assess long-term outcome.  
 

 
Comparison of patient groups 
 
 
256607 - SHAVE2: A multicenter trial of cavity shave margins 
 
Elizabeth Dupont1, Adam Berger2, Theodore Tsangaris2, Ricardo Martinez3, Carlos Garcia-Cantu3, Andrew 
Fenton4, Marissa Howard-McNatt5, Eileen Consorti6, Sonali Pandya7, Eric Brown8, Sharon Lum9, Kristalyn 
Gallagher10, Eric Whitacre11, Meghan Butler12, Tara McPartland13, Anees Chagpar12 
1Watson Clinic Cancer and Research Center, Lakeland, FL, 2Thomas Jefferson University, Philadelphia, PA, 
3Doctors Hospital at Renaissance, Edinburgh, TX, 4Akron General Medical Center, Akron, OH, 5Wake 
Forest School of Medicine, Winston-Salem, NC, 6Alta Bates Summit Comprehensive Cancer Center, 
Berkley, CA, 7Women and Infants Hospital of Rhode Island, Providence, RI, 8William Beaumont Hospital, 
Troy, MI, 9Loma Linda University Cancer Center, Loma Linda, CA, 10UNC Chapel Hill, Chapel Hill, NC, 
11Breast Center of Southern Arizona, Tucson, AZ, 12Yale University School of Medicine, New Haven, CT, 
13

 
Yale School of Medicine, New Haven, CT 

Background/Objective: A recent single-center randomized trial, published in the New England Journal of 
Medicine, demonstrated that resection of cavity shave margins can reduce positive margin and re-
excision rates in patients undergoing partial mastectomy. The current trial seeks to validate these 
findings in a larger multicenter study across many practice settings. 
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Methods: Inclusion/Exclusion Criteria: The targeted total sample size across all sites is 400 patients. All 
patients who had a core biopsy for diagnosis of stage 0-3 breast cancer for which a partial mastectomy is 
planned, including any who received neoadjuvant therapy, are eligible. Exclusion criteria include 
metastatic disease, plan for total mastectomy, excisional biopsy for diagnosis, previous or concurrent 
history of another breast cancer in the ipsilateral or contralateral breast, and plan for intraoperative 
radiation therapy. Methods: After local institutional review board approval, sites undergo a remote site 
initiation visit (SIV) with the coordinating center (CC). Source documentation, including signed informed 
consent, is reviewed centrally at the CC and eligibility confirmed. At the time of surgery, surgeons are 
instructed to perform their standard partial mastectomy, including the excision of selective shave 
margins on the basis of intraoperative imaging or gross analysis. Intraoperatively, a phone call is made 
to the CC, who confirms patient identification and that the surgeon is ready to close. The patient is 
randomized 1:1 to either have additional circumferential cavity shave margins taken (“shave”) or to 
close (“no shave”). Local sites send source documentation to the CC where data collection, entry and 
analysis is performed. The research associate at the CC will contact patients at 1 and 5 years for patient-
reported outcomes.  
 
Results: Outcome Measures: Primary outcome measures are positive margin and re-excision rates. 
Positive margins are defined as tumor at ink for patients with invasive disease and margins of < 2 mm for 
those with DCIS. Secondary outcome measures include volume of tissue excised, patient-reported 
outcomes including quality of life and cosmesis, time to adjuvant therapy, and recurrence rates. Patients 
will be followed for 5 years’ post-surgery. 
 
Conclusions: To be determined -- trial in progress 

 
SHAVE2 sites and accrual 
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256376 - Real time, near-infrared detection of breast cancer using BLZ-100 in patients undergoing 
surgical tumor resection 
 
Kristi Harrington1, Lennart Tan1, Dennis Miller2, Laura Ishak2, Stacey Hansen2, Julia Parrish-Novak2, 
Kristine Calhoun3, Benjamin Anderson3, Sara Javid3, Suzanne Dintzis3 
1Overlake Hospital Medical Center, Bellevue, WA, 2Blaze Bioscience Inc., Seattle, WA, 3

 

University of 
Washington Medical Center, Seattle, WA 

Background/Objective: Breast-conserving surgery is commonly used for early-stage breast cancer 
patients, but carries a risk of positive margins. The ability to determine margin status of the excised 
tissue and to identify areas of residual disease in the surgical cavity in the operating room could reduce 
the rate of positive margins and decrease re-excision rates. BLZ-100 is an investigational peptide-
fluorophore conjugate that has been shown in preclinical studies to have uptake in breast tumors. This 
clinical study provides safety and clinical proof of principle data for BLZ-100 to detect breast carcinoma 
intra-operatively and ex vivo. Ultimately, the goal is to use BLZ-100 and NIR imaging to detect positive 
margins on excised tissue and in the surgical bed in real time in the operating room. We hypothesize 
that near-infrared (NIR) imaging using a tumor-targeting imaging agent, BLZ-100, could aid in the 
detection of tumor containing tissue in real time. 
 
Methods: Subjects with adequate liver and kidney function and biopsy-confirmed in situ and/or invasive 
breast carcinoma scheduled for surgical excision were eligible to participate. Twelve subjects received 
an IV bolus dose of 12 mg of BLZ-100 at least 2 hours before surgery. Subjects were monitored for 
adverse events, changes in vital signs, and laboratory measures for up to 7 days’ post-dose. A total of 13 
specimens were available from 9 lumpectomies and 4 mastectomies (3 nipple-sparing). NIR imaging was 
performed with 2 systems, the SIRIS from TealLight Surgical and the SPECTRUM from Quest Medical 
Imaging. 
 
Results: There were no BLZ-100-related adverse events, vital sign changes, nor alterations in laboratory 
measures in any of the 12 subjects treated. Initially, ex-vivo imaging of specimens from 6 subjects was 
performed to assess the degree of BLZ-100 uptake and to facilitate correlation with histopathology. 
Tissue slices from all size specimens showed increased fluorescence in tumor (2 DCIS, 4 IDC) compared 
to normal breast tissue. Quantitative image analysis performed on pathologically confirmed IDC and 
normal regions showed an approximate 7-fold difference in fluorescent signal (range 5-10) as displayed 
in the Figure. NIR imaging of the surgical cavity and the excised tissue in the OR was subsequently added 
to the study and included 6 cases. Of these cases, one subject with IDC had a clinically close margins that 
showed increased fluorescence in the gross lumpectomy specimen in the OR, fluorescence near the 
edge of a tumor-containign slice, and fluorescence in the patent's resection cavity. Additional resection 
in this region generated a specimen with DCIS and notable fluorescence. 
 
Conclusions: BLZ-100 uptake and subsequent enhanced fluorescence of pathologically confirmed 
regions of tumor (DCIS and IDC) has been demonstrated in this study. These data suggest BLZ-100 and 
NIR imaging have the potential to aid surgeons and pathologists to assess adequacy of surgical margins 
in real time. 
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Fluorescent signal in breast tissue sections 
 
 
 

256759 - Freezing instead of resection of small breast tumors (FROST Trial): A study of cryoablation in 
the management of early-stage breast cancer 
Emily Ho1, Dennis Holmes2 
1John Wayne Cancer Institute, Santa Monica, CA, 2

 

John Wayne Cancer Institute Providence Saint John's 
Health Center, Santa Moncia, CA 

Background/Objective: ACOSOG Z1072 demonstrated complete target tumor ablation in 92% of stage I 
invasive breast cancers treated with cryoablation prior to resection. We hypothesize that cryoablation 
can achieve complete tumor ablation and adequate local control in a selected population of women 
with early stage invasive breast cancer managed with cryoablation alone, without planned surgical 
resection. 
 
Methods: The FROST trial is a phase II, single-arm, multicenter study open to women age 50 and older 
with core needle biopsy-proven clinical stage I, T1, clinically node negative (N0), unifocal, hormone 
receptor positive, HER2/neu-negative invasive ductal carcinoma measuring ≤ 1.5 cm by mammography, 
ultrasound, and contrast-enhanced MRI. Following registration, all subjects will undergo ultrasound-
guided cryoablation followed 6 months later by an ultrasound-guided core biopsy of the cryoablated 
lesion to document the absence of residual viable disease. Subjects who have no residual disease will go 
on to receive a 5-year (minimum) course of adjuvant endocrine therapy and serial mammography, 
ultrasound, and contrast-enhanced MRI. Breast radiotherapy will be optional for subjects age 70 and 
older (low risk stratum) and mandatory for women age 50 to 69 (moderate risk stratum). Sentinel node 
biopsy is optional in both cohorts. All subjects found to have residual or recurrent disease will undergo 
standard surgical resection. The FROST trial was activated in June 2016. The study is currently open at 3 
sites with 20 sites planned. A total of 110 eligible subjects will be enrolled in each stratum for total 
accrual goal of 220. Enrollment is planned over 3 years followed by 5 years of follow-up. 
 
Results: The primary endpoint of the study will be to determine the rate of complete tumor ablation in 
patients treated with cryoablation, defined as absence of residual viable invasive or in situ carcinoma 
detected by core needle biopsy of the ablation site performed 6 months post-cryoablation. The 
secondary endpoint will be to determine the 5-year ipsilateral breast tumor recurrence rate in patients 
treated with cryoablation without subsequent resection. Local recurrence will be defined as recurrence 
of cancer within the index quadrant confirmed histologically by core needle biopsy. Breast cosmesis 
(assessed by BCCT.core) and adverse events will also be evaluated. 
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Conclusions: If the FROST trial is successful at achieving complete ablation in greater ≥ 80% of study 
subjects, the trial will provide an important foundation for establishing cryoablation as an alternative to 
conventional therapy in selected women with early stage invasive breast cancer. 

 
FROST study schema 
 
 
256219 – Progesterone-estimated timing of oophorectomy predicts better survival in premenopausal 
hormone receptor sensitive incurable breast cancer 
 
Syed Mozammel Hossain1, Dr. Moslema Parvin2, Nursarat Ahmed3 
1Khulna Medical College and Hospital, Khulna, Bangladesh, 2Shahid SK. Abu Naser Specialized Hospital, 
Khulna, Bangladesh, 3

 
Gazi Medical College and Hospital, Khulna, Bangladesh 

Background/Objective: In premenopausal incurable breast cancer, hormone therapy is the first line of 
treatment. Many hormones and growth factors influence recurrence and survival. Meta-analysis of 
previous results reveal luteal phase timing of surgical oophorectomy in the menstrual cycle favourably 
influenced better outcomes. However, few data report worse survival than in follicular phase surgery. 
There are possibilities that anovulatory luteal phase oophorectomy may influence survival. 
Progesterone-estimated timing of surgery may avoid the hazards of oophorectomy at anovulatory cycle. 
In this study, we evaluated whether the effect of progesterone-estimated timing on oophorectomy had 
better outcomes in incurable breast cancer patients.  
 
Methods: One hundred fifteen premenopausal women of incurable ER and PR positive breast cancer 
were recruited for this trial. They were selected after estimation of progesterone hormone to confirm 
follicular (Progesterone < 2ng/ml) and luteal (Progesterone ≥5ng/ml) phase. Randomisation was done 
after laboratory confirmation of serum progesterone level. Surgical oophorectomy followed by oral 
tamoxifen was given in each patient with at least 3 years’ follow-up for overall survival (OS) and 
progression-free survival (PFS). The 2 groups were analyzed by Kaplan-Meir methods and log-rank test.  
 
Results: Progression-free survival (PFS) was better in the follicular phase group, but overall survival (OS) 
demonstrated no significant differences in the 2 groups. Median progression-free survival (PFS) for 
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follicular phase was 0.98 and for luteal phase was 0.72. Overall survival (OS) was 2.3 and 2.29 in the 
luteal and follicular phase group respectively.  
 
Conclusions: Timing of oophorectomy did not influence OS, but PFS was better in follicular phase 
oophorectomy. The study suggests the estimation of serum progesterone before planning 
oophorectomy would better survival in incurable premenopausal hormone receptor sensitive breast 
cancer.  
 
 
257408 - Referral patterns from primary care services to a metropolitan safety net hospital  
 
Ajaratu Keshinro, Shubhada Dhage, Kathie-Ann Joseph 
Bellevue Hospital, NYU Langone Medical Center, New York, NY 
 
Background/Objective: Safety net hospitals provide an important role in the care of women diagnosed 
with breast cancer who may lack insurance or rely on public insurance. While many of these women 
may present at late stages, more attention has been paid to primary care services and increasingly, the 
number of women who are referred for breast cancer management come through primary care. We 
look at our volume to assess our referral pattern and how our patients are referred to our breast clinic.  
 
Methods: A retrospective chart review of the EMR for breast cancer patients newly diagnosed from 
2012-2013 was performed using the tumor registry at Bellevue Hospital Center. Patients with recurrent 
breast cancer, stage IV breast cancer, and those that weren’t managed surgically at our institution were 
excluded from the study. Data including patient demographics, established relationship with PCP, and 
SM and palpable mass at presentation were obtained and analyzed using SPSS Statistics Software.  
 
Results: One hundred seventy-three patients were included in the study, of which 5 presented with 
bilateral breast cancer (n=178). The majority of the patients seen at our institution were from minority 
groups, primarily Hispanic (34%) and Chinese (23%). One hundred twenty-nine patients (72%) had a PCP 
at the time of diagnosis versus 49 patients (28%) without a PCP. Patients without a PCP were more likely 
to have a palpable breast mass at presentation, compared to patients with a PCP (73% vs. 42% 
respectively, p < 0.05). While fully a third (33%) of our patients were referred from within our institution 
(internal medicine, gynecology, and geriatrics), another 27% came from our local community 
ambulatory care center. The remaining patients were referred from outside institutions or self-referred. 
Twenty percent were referred to our institution due to lack of insurance.  
 
Conclusions: PCPs play a valuable role in breast cancer screening and detection. Given that our 
institution, a tertiary referral center, has double the volume of our ambulatory care center, the primary 
care doctors at the latter center have more time to engage the patient in health-promoting behaviors. 
By engaging more of the PCPs and educating them on the changing landscape of breast screening 
guidelines, there is an opportunity to make gains in patient outcomes. 
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256225 - Multicentric randomized Italian trial: Axillary dissection or not in sentinel node 
macrometastasis of breast cancer  
 
Corrado Tinterri, Emilia Marrazzo, Andrea Sagona, Wolfgang Gatzemeier, Erika Barbieri, Alberto Testori, 
Valentina Errico, Carlo Rossetti, Marco Eboli, Arianna Rubino, Giuseppe Canavese 
Humanitas Cancer Center, Milan, Lombardia, Italy 
 
Background/Objective: Sentinel lymph node (SLN) staging is currently used to avoid complete axillary 
lymph node dissection (ALND) in breast cancer (BC) patients with negative SLN without jeopardizing 
survival or regional control. International guidelines keep recommending ALND in the presence of 
positive (+) SLN. However, SLN is the only site of axillary metastasis (MTS) in many cases (60%). 
Retrospective studies have also shown a low risk of locoregional relapse in patients with SLN+ not 
receiving ALND. The aim of this trial is to confirm that performing only SLNB does not affect survival or 
relapse risk in patients with 1-2 SLNs+. This procedure could reasonably be introduced in the clinical 
management of this patient subgroup, providing them also with a better quality of life due to a 
reduction of morbidities associated with ALND. 
 
Methods: This multicenter clinical trial randomizes 2,000 patients distributed in 2 arms: standard 
treatment of axillary dissection in patients with metastatic SLN vs no axillary dissection. The study will 
close in 3 years. Eligibility criteria are: age 40-75 years, primary invasive T1-T2 tumor, axillary nodes 
clinically N0, no more than 2 SLNs within macroMTS at intraoperative or definitive histological 
evaluation, no distant MTS, no neoadjuvant therapy, no previous invasive BC, and signed informed 
consent. Exclusion criteria are: DCIS, inflammatory, contralateral BC, presence of only microMTS in the 
SLN, pregnancy or breastfeeding, and comorbidity impeding adjuvant therapy. Follow-up controls 
foresee: clinical examination every 6 months for 5 years and yearly thereafter, annual mammography 
and breast echography, annual axillary echography for patients in the SLNB arm, and additional 
laboratory and instrumental surveys in case of suspected onset of distant MTS. 
 
Results: This study started in January 2016. The active centers are 32 different hospitals in Italy. We 
have recruited 152 patients, 79 in the standard arm (sentinel lymph node biopsy plus axillary dissection) 
and 73 in the sperimental arm (only sentinel lymph node biopsy). The enrollment will finish in 2 years. 
We await the final results.  
 
Conclusions: If the results of this trial confirm that abstention from ALND in certain patients with 1-2 
metastatic SLN proves suitable, its introduction into clinical practice would be determine a significant 
reduction in complications associated with ALND, improving the quality of life without compromising 
survival or the risk of locoregional recurrence.  
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257313 - Reducing the burden of breast cancer in young women (RUBY): A prospective, pan-Canadian 
cohort study  
 
May Lynn Quan1, Kristin McBain2, Nancy Baxter3, Christine Friedenreich4, Kelly Metcalfe5, Ellen Warner6, 
Antoine Bouchard-Fortier1, Susan Isherwood4, Ivo Olivotto4, Steven Narod5 
1University of Calgary, Calgary, AB, Canada, 2St. Michael's Hospital, Toronto, ON, Canada, 3St Michael's 
Hospital, Toronto, ON, Canada, 4Alberta Health Services, Calgary, AB, Canada, 5Women's College 
Hospital, Toronto, ON, Canada, 6

 
Sunnybrook Health Sciences Centre, Toronto, ON, Canada 

Background/Objective: Despite known differences in breast cancer outcomes and tumour phenotypes 
in young women compared with older women, there is limited understanding of the basic biology, 
epidemiology, and optimal therapeutic strategies for breast cancer in young women. We present the 
RUBY study, a prospective cohort designed to examine predictors, treatment, quality of life, and 
outcomes from time of diagnosis for this unique population. We are creating a comprehensive 
repository of data, biospecimens, and patient-reported outcomes in women age 40 and younger with 
breast cancer from a diverse range of practice settings across Canada. The initial RUBY cohort will 
address 4 separate subprojects: 1. Genetics: Evaluate the contribution of 25 genes linked to breast 
cancer causation; 2. Lifestyle/modifiable risk factors: Explore associations between increased breast 
cancer risk and outcomes for young women and the impact of lifestyle (physical activity, caloric, 
phytoestrogen, and micronutrient intake) on outcomes; 3. Fertility: 1) assess oncofertility knowledge 
among surgeons and develop a fertility tool kit for young women; and 2) determine pre-treatment 
predictors of premature ovarian failure; 4. Initial therapy: 1) document the spectrum of treatments 
received, 2) evaluate the impact of treatment delay, 3) develop and disseminate a strategy for providing 
pre-treatment, multi-disciplinary care across jurisdictions, and 4) evaluate patient pre-treatment 
knowledge and preferences for treatment including surgery.  
 
Methods: The RUBY study will enroll 1,200 newly diagnosed, incident women with breast cancer aged 
18 - 40 from 32 sites across Canada, over 4 years. Recruitment is through surgeons, prior to treatment. 
Patients consent to release of medical information and optionally 1) complete validated, online patient-
reported outcome (PRO) questionnaires, 2) contribute baseline, 1-, 2- and 3-year blood samples, 3) 
provide access to formalin-fixed, paraffin-embedded tissue (FFPE) for TMAs, and 4) provide permission 
to be contacted for future research. Reassessments with questionnaires, +/- blood samples, occur at 3 
months, at the completion of active treatment, and at 12, 24 and 36 months from diagnosis. The RUBY 
site PIs will function as knowledge translation units to bring findings to clinical practice. 
 
Results: RUBY activated July 1, 2015 at a single site. Additional sites continue to activate. As of 
November 8, 2016, 230 participants with an age range of 25 to 40 years have been recruited from 25 
sites in 8 provinces and the Yukon. Twenty-five to 30 patients are being recruited per month. Provider 
oncofertility knowledge assessment has been completed, and a multidisciplinary pre-treatment checklist 
has been developed through an integrated knowledge translation strategy and has been disseminated 
and will be evaluated for clinical effectiveness and adoption.  
 
Conclusions: RUBY is on schedule to meet target accrual of newly diagnosed women ≤ 40 with breast 
cancer during our 4-year recruitment period in a pan-Canadian, multisite, cohort study. In addition to 
addressing key determinants of outcomes including genetics, expanded lifestyle factors, delivery and 
use of treatments, as well as their impact on fertility, we are creating a clinical network to develop and 
disseminate new knowledge into practice. This legacy cohort of patient-reported outcomes, clinical 
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data, and biospecimens is the first of its kind in Canada and will serve as a valuable resource for future 
research. 
 

 
Recruitment sites 
 
 
257287 - Feasibility of diagnostic interstitial ex-vivo mammary autofluorescence microendoscopy  
 
Dena Monjazebi1, Alexandre Douplik1, Wey Leong2, Susan Done3, Supriya Kulkarni2, Brian Wilson4, 
Alexandra Easson2 
1Ryerson University, Toronto, ON, Canada, 2Princess Margaret Hospital, Toronto, ON, Canada, 3University 
Health Network, Toronto, ON, Canada, 4

 
University Of Toronto, Toronto, ON, Canada 

Background/Objective: This is a feasibility study to explores the ability and safety of the 
autofluorescence (AF) microendoscope to discriminate between cancer and normal tissue when inserted 
interstitially into the excised breast. When coupled with core tissue biopsy, success in this approach has 
the potential to aid the diagnostic radiologist in determining the risk of malignancy during breast cancer 
work-up and could significantly reduce the number of required biopsies and considerably impact 
patients. 
 
Methods: After institutional approval, 5 women with clinically palpable breast cancer planned for 
curative mastectomy were recruited for the study. Immediately after mastectomy, the breast specimen 
was taken to the pathology and assessed within 20 minutes. A standard 14-gauge (BARD) biopsy trocar 
was inserted through the breast into the palpable breast tumor, the internal cannula withdrawn, leaving 
a hollow passage directly into the cancer. A 550-micron outer-diameter, high-resolution (6000 pixel) 
microendoscope (Polydiagnost, Germany) coupled to AF imaging was inserted into the hollow needle, 
and white light and autofluorescent images were taken (Figure). The AF illumination wavelength range 
was 390 to 450 nm. The endoscope was removed, the biopsy needle was reinserted, the biopsy gun 
attached, and a core needle tissue biopsy was taken from the tissue imaged by the endoscope. This was 
repeated into a normal area of breast in the same patient. The biggest obstacle was the inflow of blood 
into the working channel; however, sufficient quality images could be obtained upon saline rinsing. The 
specimen was passed to pathology for standard processing.  
 
Results: The 5 patients had invasive ductal carcinoma that included the spectrum of pre- and post-
menopause, grades II/III, and ER, PR and HER2-neu positivity. AF imaging demonstrated 100% sensitivity 
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and specificity to differentiate between the pathologically proven cancer and normal tissue. A green for 
normal and reddish image for malignancy could be clearly discriminated (Figure). One patient had a 
persistent palpable mass after neoadjuvant chemotherapy. AF images of the palpable tissue was in the 
normal range; biopsy showed only fibrosis (a true negative). The mean numerical color value (NCV) for 
cancer was 1.22, and normal tissue was 0.14. No adverse consequences occurred for the pathology 
assessment because of our intervention. 
 
Conclusions: We demonstrated that the AF microendoscopy can accurately distinguish between cancer 
and normal tissue when inserted interstitially. Additionally, we developed a reliable, feasible and safe 
biopsy coupled method to obtain AF images and correlative tissue biopsies. Our next step is to explore 
the use of this technology in a larger sample size and in the clinical diagnostic radiology setting to 
explore the ability of AF microendoscopy to discriminate across the spectrum of breast pathology. An AF 
microendoscopy coupled with image-guided biopsy could potentially reduce the number of biopsies that 
the patients undergo, aid in the screening of high-risk patients, and simplify the diagnostic work-up of 
women with cancer in the presence of multiple lesions. This can potentially be a new diagnostic tool. 
  

 
(a) Data acquisition-Participant no. 1. Cross signifies the location of the tumor. A sample of autofluorescence imaging of normal 
(b) versus malignant tumor (c). The field of view has a diameter of approximately 2 mm. For all study cases, the cancer 
appeared as a domination of red color and the normal as a vivid green color. 
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256713 - Seroma formation after early drain removal in patients undergoing breast cancer surgery: A 
randomized controlled trial (CTRI/2014/01/004362)  
 
Jayakumar P1, Raghavendra N2, Gurpreet Singh3 
1Rotary Cancer Hospital, AIIMS, New Delhi, India, 2Dept. Of Surgery, PGIMER, Chandigarh, India, 
3

 
Postgraduate Institute of Medical Education & Research, Chandigarh, India 

Background/Objective: Seroma is the most frequent postoperative complication after breast cancer 
surgery. Drainage of the chest wall and axilla is the standard method of preventing seroma formation. 
Traditionally, drains are removed once the drainage is reduced to about 30-50 ml in 24 hours, which 
may take several days. This can delay discharge from hospital, require repeated visits to the hospital, 
and may delay initiation of adjuvant treatment. In an earlier study on seroma prevention, we found a 
suggestion that drain removal 7 days after did not influence seroma formation (Breast J. 2013; 19:478–
484). Since this was a post hoc analysis, to test this hypothesis, we carried out the present randomized 
controlled trial. 
 
Methods: Two hundred patients admitted for breast cancer surgery in the Department of Surgery, 
PGIMER, Chandigarh, India from July 2013-Dec 2014 were enrolled. Ninety-four patients were 
randomized to early drain removal (EDR) and 106 patients to standard drain removal (SDR). In EDR, 
drains were removed when the drain volume was less than 100 ml or 7 days after surgery, whichever 
was earlier. In SDR, the drains were removed when the drain volume fell below 30 ml/24 hours. The 
primary endpoint of the study was seroma formation. A seroma was defined as any palpable fluid 
collection in the axilla or chest wall. Secondary outcomes included daily drain output, cumulative drain 
output, duration of drainage, drain fluid infection, lymph node status, and wound complications. The 
study was approved by the Institutional Ethics Committee and registered with the Clinical Trials Registry-
India (CTRI). Statistical analysis was performed using SPSS 17. Descriptive statistics like mean, median, 
percentage, standard deviation, and range were calculated. Hypothesis testing was performed using 
independent t test, Wilcoxon rank sum test, and Chi Square test. A p-value of 0.05 was considered 
significant.  
 
Results: Twelve patients were excluded from the EDR group because they withdrew consent. Thus 82 
patients in the EDR group and 102 in the SDR group were analyzed. Both groups were similar for age, 
BMI, type of surgery performed, stage, and lymph node involvement. The drains were removed after a 
mean of 8 days (range 5-8) in EDR and 20 days (range 5-30) in SDR group. The mean cumulative drain 
output was 987 ml (range 315-3000) in EDR group and 1747 ml (range 380-4460) in SDR group. In the 
EDR group, 31 patients (37.8%) developed seroma compared to 6 patients (5.7%) in the SDR group (p < 
0.0001). All patients with seromas underwent aspirations till resolution. In the EDR group 42 (51.2%) 
patients showed drain output < 200 ml on the first day, among those only 10 (12.2%) patients developed 
seroma. Forty patients showed drain output ≥ 200 ml and among those 21 (25.6%) patients developed 
seroma (p < 0.007). In the EDR group, 50 patients showed cumulative drain output of < 1000 ml. Among 
those, 12 (24%) patients developed seroma. Thirty-two patients showed cumulative drain output > 1000 
ml, among those 19 (59.4%) patients developed seroma (p < 0.001). In the EDR group, seroma 
developed in 13 (28.3%) patients with pN0 status compared to 18 (50%) patients with pN1-2 status (p < 
0.04).  
 
Conclusions: Early drain removal was associated with a significantly higher incidence of seroma 
formation. Within the EDR group, a first-day drain output of < 200 ml, a cumulative drain output of < 
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1000 ml, and pN0 status was associated with a lower incidence of seroma formation. These factors may 
be used to select patients for early drain removal. 
 
 
257172 - The intelligent knife for detection of invasive breast cancer at radial margins: An 
intraoperative feasibility trial 
 
Edward St John1, Emma White1, Julia Balog2, James McKenzie1, Zsolt Bodai1, Francesca Rosini1, Sami 
Shousha3, Rathi Ramakrishnan3, Ara Darzi1, Zoltan Takats1, Daniel Leff1 
1Imperial College, London, England, United Kingdom, 2Imperial College & Waters Research Centre, 
London, England, United Kingdom, 3

 
Imperial College NHS trust, London, England, United Kingdom 

Background/Objective: High rates of re-operative intervention for positive margins following attempted 
breast-conserving surgery are common in both the UK and USA (national average rates ~20%). There is a 
need for a rapid and reliable technique to better optimise intraoperative margin control. Rapid 
evaporative ionisation mass spectrometry (REIMS) analyses surgical aerosols produced as a by-product 
of routine electrosurgical use. This prospective intraoperative feasibility study aims to evaluate the 
capability of REIMS to characterise breast tissues at the “inked” radial margin.  
 
Methods: Electrosurgical aerosol produced during cutting and coagulation mode was aspirated from ex-
vivo fresh and frozen, normal/benign, or cancerous breast tissues into a modified mass spectrometer 
(Xevo G2-XS-Q-TOF). Spectra were assigned a diagnosis based on post-REIMS histopathology and 
multivariate statistical methods were used to create a classification model of normal versus cancer. 
Tandem mass spectrometry (MS) analysis of significant peaks was performed to identify biochemical 
differences between the classes. Diagnostic accuracy of the model was confirmed using leave 1 patient 
out cross validation. This ex-vivo classification model was used for the interpretation of intraoperative 
spectra. Intraoperative REIMS data was acquired during breast surgery by continuous aspiration of 
electrosurgical aerosol. Time synchronised operative video recordings of the surgical scene were 
performed to co-register spectral data to the location of the iKnife in relation to excision margins. 
Diagnostic accuracy of the iKnife in the determination of positive and negative margin status (invasive 
tumour or normal breast on ink) was compared to final histopathology.  
 
Results: A dataset of ex-vivo tissue types was created using 1,606 sampling points (normal n=1,121, 
tumour n=485) from 836 breast specimens (normal n=467, tumour n=369). The tumour database was 
composed of 476 sampling points from invasive disease (98.1%) and 9 sampling points from ductal 
carcinoma in situ (DCIS) (1.9%). Univariate analysis combined with tandem MS identified 63 
phospholipids and 6 triglycerides species responsible for 24 spectral differences between normal and 
tumour tissue type. A multivariate statistical model was created and was 90.9% sensitive for the 
classification of tumour and 98.3% specific for the classification of normal breast tissues. This model was 
used with specific thresholds for the intraoperative iKnife recognition. The iKnife was used during 85 
operations (n=52 wide local excisions, 12 mastectomies, 9 oncoplastic excisions, 12 re-excision of 
margins). High-intensity spectra were obtained throughout the entire operation. Spectral results were 
presented onscreen (surgeon blinded) within 2 seconds of electrosurgical activation. The smoke was 
analysed at a rate of one spectra per second. Data was obtained from 505 margins. The primary 
outcome measure for the detection of invasive tumour margins demonstrated a sensitivity of 77.8% (7/9 
margins) and a specificity of 92.8% (449/484 margins) for the identification of negative margins. In the 
operations with false positive results, tumour spectra accounted for a mean of 1.2% (65 out of 5,357 
spectra) of the total electrosurgical activation time. Detection of DCIS at the margin was a secondary 
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outcome measure due to the under powering of the ex-vivo model for DCIS; however, with this model 
4/12 positive DCIS margins were correctly classified. 
 
Conclusions: REIMS has been optimised for the rapid analysis of heterogeneous breast tissue. Tumour-
associated changes in the breast lipidome have been identified by REIMS tandem MS. A classification 
model with high diagnostic accuracy has been built from spectra acquired from ex-vivo normal and 
cancerous breast tissue. Intraoperative results demonstrate that surgical aerosol can be analysed 
throughout BCS with results presented in real time. Initial data suggest that the iKnife is capable of 
identifying positive invasive tumour margins with high diagnostic accuracy. The classification model was 
significantly underpowered for DCIS; however, diagnostic accuracy is expected to improve as we build 
on our classification models and further optimise instrumentation. Future work will involve expanding 
the classification dataset as well as clarifying the diagnostic accuracy of REIMS as part of a clinical trial 
[REI-EXCISE, CRUK CRC Trial, CRUK/16/021]. 
 
 
256724 - Adenomammectomy and recostruction without prosthesis in breast cancer 
 
Angela Strazzanti, Giuseppe Garozzo, Santi Gangi, Claudio Trovato 
Ospedale Vittorio Emanuele, Catania, Sicilia, Italy 
 
Background/Objective: This study aims to show how is possible to do reconstruction without prosthesis 
after mastectomy and adenomammectomy using fat and soft autologous tissue (not a lipofilling 
procedure). 
 
Methods: We perform many mastectomy and adenomamectomy procedures for cancer, and in the 
same operation, we do the reconstruction. We have 2 different groups of patients: patients who have 
adenomamectomy and reconstruction with prosthesis and those without prostesis (use of autologous 
fat and soft tissue naturally present in breast). Patients who have reconstruction without prosthesis 
have earlt recovery, and we can do this procedure in women with major morbilities because the risk is 
less than with prosthesis. 
 
Results: The use of autologous fat tissue (not lipofilling) that is naturally in the breast can recreate the 
natural shape that looks likes as a prosthesis. This procedure is useful in prophylactic mastectomy in 
patients with high risk for cancer. 
 
Conclusions: We would like to demonstrate how it is possible to do reconstruction in patients with 
major morbities but reduce the risk of implant prostesis. Our procedure is new, because many surgeons 
have used the autologous tissue of the breast only in breast-reducing surgery. With this technique, we 
have a glandular residual tissue less than 5%, and we can advise the use of this as a prophylactic 
procedure in patients with a risk of breast cancer. 
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256868 - Single-blinded, randomized assessment of post-mastectomy analgesia using exparel 
(liposomal bupivacaine) versus standard bupivacaine or placebo (saline) 
 
Eleni Tousimis1, Stuti Tambar2, Arjun Kanuri1, Ryan Mathis3, Shawna Willey1, Sulakshana Seevaratnam1, 
Bridget Oppong1, Troy Pittman1 
1Medstar Georgetown University Hospital, Washington, DC, 2

 
Georgetown University, Washington, DC,  

Background/Objective: Primary Objective: Post-operative pain scores (determined using a validated 
questionnaire from the American Pain Society) and amount of narcotics required (determined using 
EMR documentation from nursing staff). Secondary Objective: Length of stay  
 
Methods: Target Accrual: 100 patients. Site the trial is open at: MedStar Georgetown University Hospital  
 
Results: Date of activation 11/1/2016. Anticipated Study Length: 5 years  
 
Conclusions: Trial Design: This is a randomized, single-blinded placebo-controlled trial. Inclusion criteria 
will be all female patients over 18 undergoing bilateral therapeutic or prophylactic skin or nipple-sparing 
mastectomy at MedStar Georgetown University Hospital with immediate reconstruction consisting of 
either tissue expander placement or direct implant placement at the time of mastectomy. Patients will 
be randomized to one of 3 arms: (1) injection of liposomal bupivacaine at the end of the mastectomy, 
(2) injection of standard bupivacaine (SB) at the end of the mastectomy, or (3) saline injection at the end 
of mastectomy. All patients will be able to receive IV and oral narcotic medications in the post-operative 
period on an as-needed basis. Patients randomized to LB arm will receive 266 mg of liposomal 
bupivacaine (LB) in 20 cc of solution. This will be expanded with various amounts of normal saline to 
cover the appropriate surgical field. Our routine expansion for a bilateral mastectomy is to add 60 mL of 
saline to 20 mL (266 mg) of LB. In our practice, we use an 18-gauge needle to inject the medication in a 
"field-effect" encompassing all 4 quadrants of the chest muscles (pectoralis and serratus) subfascially 
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above inferior aspect of ribs. This occurs prior to reconstruction. Patients randomized to the SB arm will 
receive weight-based dosing of bupivacaine, administered in the same manner as the LB arm. Patients 
who are in the placebo arm will receive a similar volume of saline in same manner as the LB arm. 
Postoperatively, all patients will be admitted for overnight stay and discharged on post-operative day 1 
if they meet discharge criteria. Total length of stay will be documented. They will all have the option of 
receiving IV morphine injections as well as oral acetaminophen-hydrocodone as needed for additional 
pain control. The administration of these additional medications will be recorded for each patient by 
nursing staff. On post-operative day 1, each patient will be administered the American Pain Society 
Outcome Questionnaire while in the hospital. After discharge from the hospital, we will call the patient 
on post-operative day 2, 3, 5 and 7 to assess pain and satisfaction scores, using the same questions each 
time. For any patients staying in the hospital longer than 1 day, the questionnaire will be administered in 
the hospital on the same post-operative days. Subject participation only lasts for these 7 days of follow-
up. 
 
 
256896 - Nipple sensitivity after therapeutic or prophylactic nipple-sparing mastectomy 
 
Eleni Tousimis1, Stuti Tambar2, Sulakshana Seevaratnam1, Aiste Gulla1 
1Medstar Georgetown University Hospital, Washington, DC, 2

 
Georgetown University, Washington, DC,  

Background/Objective: Primary Objective: To determine the percentage of women who retain nipple or 
skin sensation post nipple-sparing mastectomy for breast cancer or prophylaxis, specifically to the 
nipple-areola complex, and to determine if sensation to heat, cold, vibration, and light touch are equally 
maintained. Secondary Objective: To determine if adjuvant treatments such as radiation, chemotherapy, 
or endocrine therapy affect retention of sensation to the nipple-areolar complex. To determine if type of 
incision used for nipple-sparing mastectomy has any effect on post-operative nipple sensitivity. To 
determine if there is a difference in the amount of retained sensitivity in diabetic patients versus non-
diabetic patients and smokers versus non-smokers. To determine if there is a difference in the amount 
of retained sensitivity related to bra/cup size or body mass index. To determine if there is a difference in 
nipple sensation related to type of reconstruction- implant based versus autologous. To determine if 
tumor size or tumor proximity to nipple has any effect on nipple sensation.  
 
Methods: Target Accrual: 50 patients. Site the trial is open at: MedStar Georgetown University Hospital  
 
Results: Date of Activation 4/1/2016 Anticipated Study Length: 5 years  
 
Conclusions: Design: This is a non-randomized prospective cohort study. Patients will be recruited from 
a population of women who have been diagnosed with breast cancer or high risk for breast cancer and 
plan to undergo therapeutic or prophylactic nipple-sparing mastectomy for treatment of their cancer. 
Inclusion Criteria: Women age 18 or older. Primary nipple-sparing mastectomy for therapeutic or 
prophylactic purposes, without prior breast surgery (lumpectomy, excisional biopsy). May have had 
prior ipsilateral needle biopsy. Breast surgeon and plastic surgeon must agree that the patient is a 
suitable candidate for nipple-sparing mastectomy based on oncologic safety and expected reasonable 
cosmetic outcome. Tis-2, N0-1, M0 Stage 0-2 Any ER, any PR, any HER2 status. Prophylaxis for high-risk 
condition including: confirmed BRCA-1 or BRCA-2 mutation carrier, first-degree relative of a BRCA 1 or 2 
mutation carrier, biopsy proven ADH, ALH, LCIS, FEA. Exclusion Criteria: Women < 18 years of age. Non-
English speaking patients. Pregnant women. Women lactating < 6 months prior to surgery. Ipsilateral 
breast or nipple surgery prior to nipple-sparing mastectomy (does not include needle biopsy). Ipsilateral 
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breast with previous radiation. Neoadjuvant chemotherapy. History of past or current nipple piercing. 
Postive nipple margin, or need for excision of nipple-areolar complex. Inflammatory breast cancer. 
Pagets disease. T3-4, N2-3, M1 Stage 3-4. Each woman will be tested preoperatively and at 1 week, 1 
month, 3 months, 6 months, and 12 months post-operatively. Testing will occur in 12 locations on the 
ipsilateral breast: nipple: superior, inferior, medial, and lateral; distal areolar border: superior, inferior, 
medial, and lateral: and breast skin 5 cm from the border of the areola: upper outer quadrant, lower 
outer quadrant, upper inner quadrant, lower inner quadrant. The patient will be blind-folded during 
testing. All testing will be completed by a single researcher when possible. Light touch sensation will be 
evaluated using the Semmes-Weinstein Monofilament mini-kit. Each site will be tested by depressing 
the monofilament on the site until it bends and holding for 2 seconds. This will be repeated a total of 3 
times per monofilament. The thinnest filament felt by the patient will be recorded. Vibration will be 
evaluated using 30Hz and 256Hz tuning forks. Each site will be tested by holding the end of the tuning 
fork to the site for 5 seconds. This will be repeated a total of 3 times at each site per tuning fork 
frequency. Vibratory sensation will be recorded as perceived or not perceived for each frequency in 
each location. Heat sensation will be evaluated with a metal probe kept at a constant 50C via a hot 
water bath held to the skin for 5 seconds. This will be repeated a total of 3 times at each site. Heat 
sensation will be recorded as perceived or not perceived in each location. Cold sensation will be 
evaluated with a metal probe kept at a constant 10C via an ice bath held to the skin for 5 seconds. This 
will be repeated a total of 3 times at each site. Cold sensation will be recorded as perceived or not 
perceived in each location.  
 
 
257226 - Novel intraoperative magnetic resonance system for margin assessment in breast-conserving 
surgery: MRI margin-to-margin clinical study  
 
Christine Teal1, J. Michael Dixon2, Tami Karni3, Tanir Allweis4, Moshe Papa5, V. Suzanne Klimberg6 
1The George Washington University, Washington, DC, 2Western General Hospital, Edinburg, Scotland, 
United Kingdom, 3Assaf Harofeh Medical Center, TZrifin, Israel, 4Kaplan Medical Center, Rehovot, Israel, 
5Assuta Medical Center, Tel-Aviv, Tel Aviv, Israel, 6

 

University of Arkansas for Medical Sciences, Little Rock, 
AR 

Background/Objective: Re-excision rates in breast-conserving surgery (BCS) are reported as being 
between 21 and 50%. For women undergoing BCS, margin status is recognized as one of the most 
important predictors of local recurrence regardless of subsequent radiotherapy. The ClearSight™ system 
(Clear-Cut Medical Ltd., Rehovot, Israel), is a mobile, magnetic resonance (MR) imaging system for the 
OR environment. The ClearSight™ system applies diffusion-weighted (DW) imaging to create parametric 
maps reflecting the spatial distribution of diffusion properties of tissues in the margins of excised lumps. 
The study objective was to evaluate the performance of the ClearSight™ MRI system in margin 
assessment during BCS.  
 
Methods: A multi-center, single arm, blinded study was conducted in 6 sites worldwide: USA (George 
Washington University Hospital and University of Arkansas for Medical Sciences), UK (Western General 
Hospital), and Israel (Assuta Medical Center, Kaplan Medical Center, and Assaf Harofeh Medical Center). 
The study was conducted in 2 main phases: system validation (parameters exploration and adjustment) 
followed by feasibility evaluation. All surgeries were performed per site standard of care. Following BCS, 
the specimen was inked intraoperatively, and multiple margins were scanned. The ClearSight™ 
generated a 2-D map representing the diffusion properties in each aspect (Figure). Finally, the excised 
tissue was sent to histopathology for routine assessment. Both surgeons and pathologists were blinded 
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to the system outcome. Comparison was made between the standard histopathology findings and the 
system measurements for evaluating its performance in differentiating between cancerous and non-
cancerous tissue on a margin-to-margin basis. 
 
Results: Overall, 220 female patients are being enrolled the study since October 2015 to January 2017. 
Study recruitment and data analysis is ongoing. Previously published clinical data demonstrated the high 
accuracy of the ClearSight™ system when compared to histopathology findings on a point-to-point basis. 
 
Conclusions: The ClearSight™ system shows potential of being an effective, intraoperative MR margin 
assessment tool, which may assist the surgeons in reducing re-excision rates in BCS. 
 

 
ClearSight™ specimen scan 
 
 
257149 - Primary Radiotherapy And DIEP flAp reconstruction: The PRADA study 
 
Paul Thiruchelvam1, Dimitri Hadjiminas2, Susan Cleator2, Simon Wood3, Daniel Leff1, Navid Jallali2, Stuart 
James4, Fiona MacNeill4 
1Imperial College, London, England, United Kingdom, 2Imperial College NHS Trust, London, England, 
United Kingdom, 3Imperial College NHS Trust, London, Northern Ireland, United Kingdom, 4

 

The Royal 
Marsden Hospital, London, England, United Kingdom 

Background/Objective: The aim of this study is to determine the surgical outcomes of radiotherapy 
prior to surgery at 2 sites - The Royal Marsden Hospital and the Imperial College NHS Trust, London. The 
study seeks to determine if radiotherapy (RT) prior to mastectomy with immediate DIEP flap 
reconstruction: • Is feasible with equivalent acute complications rates to standard mastectomy and 
immediate DIEP flap reconstruction performed prior to RT • Will improve the long-term aesthetic 
outcome of mastectomy and immediate DIEP flap reconstruction in patients requiring radiotherapy • 
Avoids delays to radiotherapy after surgery because of wound healing issues • Will ultimately increase 
immediate reconstruction rates  
 
Methods: Women with breast cancer who have been recommended by the breast multidisciplinary 
team to undergo both mastectomy and adjuvant radiotherapy and who are suitable for DIEP flap 
reconstruction will be invited to take part in this study at their surgical planning consultation between 
their fifth and sixth chemotherapy cycles, when it usually becomes apparent they will require 
mastectomy and axillary clearance/sentinel node biopsy or if they have failed breast conservation. If 
they wish to proceed in the study, they will be invited to a clinical oncology consultation at which time 
adjuvant radiotherapy will be discussed. If the patient remains happy to participate in the study, consent 
will be taken prior to radiotherapy and surgery. Radiotherapy will be initiated between 3-4 weeks 
following the final cycle of chemotherapy. Patients will be treated according to departmental protocol, 
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40Gy/15 fraction/3 weeks, 50Gy/25 fractions/5 weeks or 42.72Gy/16#/3.2 weeks. Where indicated, 
5mm-10mm wax bolus will be applied to the skin of the breast for at least half of the planned 
treatments. Patients will proceed to mastectomy, axillary nodal clearance, or sentinel node biopsy and 
immediate DIEP flap reconstruction at 2-6 weeks following completion of radiotherapy. This range of 
timings allows for surgery to be planned beyond the peak of the skin reaction but prior to development 
of skin/ subcutaneous tissue fibrosis. Patients will be reviewed at 2, 4, 8 and 12 weeks’ post-surgery. 
Patients will undergo 3-D-surface imaging*, 2-D-photography and applanation tonometry at 12 weeks 
and 12 months post-surgery. Patient-reported outcome measures will be assessed at the same time 
points using the Breast-Q. Primary Endpoint • Presence of open breast wound at 4 weeks after 
mastectomy & DIEP flap reconstruction (open wound defined as wound requiring a dressing />1 cm 
Secondary Endpoints • Presence of an open breast wound at 8 and 12 weeks after mastectomy & DIEP 
flap reconstruction • Relationship between pre- and intra-operative factors and likelihood of open 
wound at 4 weeks • DIEP flap loss rate • Difference in volume and symmetry between the reconstructed 
and non-reconstructed breast using 3-D-surface imaging at 3 months and 12 months after surgery • 
Patient satisfaction (as measured using the BREAST-Q reconstruction module) before, 3 months after, 
and 12 months after surgery • Difference in breast compressibility between the reconstructed and 
non-reconstructed breast using applanation tonometry at 3 months and 12 months following surgery. 
Number of patients = 20 total to be accrued over 18 to 24 months.  
 
Results: This trial has been actively recruiting since January 2016, and is listed on ClinicalTrials.gov 
Identifier number: NCT02771938 
 
Conclusions: The surgeons and clinical oncologists from Imperial College and the Royal Marsden have 
begun to develop a limited experience of mastectomy and DIEP reconstruction 14 days following 
completion of RT (20 cases, no significant post-operative complications). This non-randomised phase II 
study sets out to formally evaluate the safety of reversing the order of mastectomy plus immediate DIEP 
flap reconstruction and adjuvant RT, with a view to a subsequent randomised controlled trial testing 
local control and cosmetic outcomes. 
 
 
256939 - Testing the ability of pembrolizumab to alter the tumor immune microenvironment of high-
risk DCIS 
 
Jasmine Wong, Emma Mccune, Breanna Johnson, Michael Campbell, Laura Esserman 
University of California, San Francisco, San Francisco, CA 
 
Background/Objective: Ductal carcinoma in situ (DCIS) of the breast represents a heterogeneous 
collection of lesions. The risk for invasive breast cancer varies, as does the type of cancer that develops 
(estrogen receptor positive, triple-negative, or HER2-positive cancer). We have previously shown that 
high-risk DCIS (large size, high grade with comedo necrosis, palpability, HER2 positivity, and hormone 
receptor negativity) are characterized by a high proportion of macrophages and inactivated T cells, an 
environment that today may be reversible. Thus, these DCIS may provide an opportunity to prevent 
cancer. The focus of this trial is to see if the tumor immune environment can be changed with short-
term local exposure to an immunomodulating agent, pembrolizumab, a monoclonal antibody that 
blocks the interaction between PD-1 and its ligands. PD-1 receptor and ligand interactions are a pathway 
that tumors use to suppress immune control. This trial uses surgical excision to learn whether there is 
evidence of an immune response. If this is observed, a trial could be designed to use this approach as a 
means of preventing progression of high-risk DCIS. 
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Methods: Subjects will need biopsy-proven DCIS with at least 2 high-risk features – high grade (grade 2 
or 3), palpable mass, HER2 positive, estrogen receptor negative, young age (< 45 years old), large size 
(>5 cm) – to be eligible. This study comprises intralesional administration of pembroluzimab, starting 
with dose escalation in 3 cohorts (2 mg, 4 mg, and 8 mg). A dose-expansion cohort will be conducted at 
the maximum tolerated dose. In the dose escalation phase, 3 subjects will be enrolled into each cohort 
unless a dose-limiting toxicity is observed. Eligible subjects will be offered 2 doses of pembrolizumab 
injected intralesionally 3 weeks apart followed by surgery as determined by the subject and surgeon 3 
weeks after the second dose. The dose-expansion cohort will have target accrual of 30 subjects, 
randomized to either the control group or treatment group. Ten subjects, randomized to the control 
group, will proceed to surgery alone. Twenty subjects, randomized to the treatment group, will receive 2 
doses of pembrolizumab 3 weeks apart followed by surgery 3 weeks after the seconnd dose. All subjects 
in the dose-expansion cohort will have a baseline MRI, and the treatment group will have a second pre-
operative MRI. Tissue from the core biopsy and surgical specimen will undergo immunologic assays to 
characterize changes in the immune environment. The primary objectives of the dose-escalation phase 
are to determine the maximum tolerated dose for the expansion cohort and to define the dose-limiting 
toxicities, tolerability, and feasibility of intralesionally administered pembolizumab. The primary 
objectives of the dose-expansion phase are to determine the response rate to intralesional 
pembrolizumab as measured by an increase in intralesional CD8+ T cells (baseline versus post 
treatment) compared to the control group. Exploratory objectives include characterizing changes in the 
immune environment of DCIS and to determine whether changes are seen in tumor volume on MRI 
imaging following intralesional pembrolizumab. We are targeting accrual of 9-18 subjects in the dose-
escalation cohorts and 30 subjects for the dose-expansion cohort for a total of 39 – 48 subjects. We 
hope to meet our accrual goals within 24 months of opening. This trial is scheduled to open at University 
of California, San Francisco on December 1, 2016.  
 
Results: N/A  
 
Conclusions: N/A  

 
High-risk DCIS pembrolizumab trial schema 
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Complications 
 
257167 - The impact of obesity on outcomes for patients undergoing mastectomy using the ACS-
NSQIP dataset 
 
Mary Garland, Clancy Clark, Akiko Chiba, Marissa Howard-McNatt 
Wake Forest University School of Medicine, Winston Salem, NC 
 
Background/Objective: According to the World Health Organization, 34.7% of females in the United 
States are obese (BMI ≥ 30), compared to 32.5% in 2010. As patients become more obese, it is 
important to better characterize how surgical outcomes change with increasing BMI. Previous research 
has demonstrated high BMI as an independent risk factor for surgical complications after breast surgery. 
We sought to examine whether increasing obesity had an effect on outcomes of women who received a 
unilateral mastectomy without breast reconstruction.  
 
Methods: The study reviewed the 2007-2012 ACS-NSQIP database and identified all patients who 
underwent a unilateral mastectomy without reconstruction. Patients were then categorized and 
compared according to the World Health Organization obesity classification. Data were analyzed for 
surgical complications, minor complications (e.g., UTI and SSI), and major complications (e.g., renal 
failure, sepsis, deep vein thrombosis, return to operating room [RTOR], cardiac arrest). 
 
Results: A total of 7207 women were identified. The median BMI was 27.3 kg/m2. Thirty-five percent 
were normal weight, and 29.7% had a BMI 25-29.9. Thirty-four percent of patients were obese (BMI > 30 
kg/m2), of which 1390 (19%) were Class I (BMI = 30–34.9 kg/m2), 667 (19%) were Class II (BMI = 35–39.9 
kg/m2), and 474 (6.5%) were Class III (BMI > 40 kg/m2). From the cohort, 453 patients (6.29%) had a 
major complication, and 173 patients (2.40%) had a minor complication. Fifty-three (0.74%) had 
bleeding complications, 148 (2.05%) had a surgical site infection (SSI), 352 (4.88%) RTOR, and 7 (0.01%) 
died within 30 days. Major complications (p=0.005) and minor complications (p < 0.001) significantly 
increased as BMI increased. Surgical sight infections and RTOR had increasing trends, but were not 
statistically significant.  
 
Conclusions: This study characterizes the risk of postoperative complications in women receiving 
unilateral mastectomies and shows that increasing obesity class is associated with major and minor 
postoperative complications. Our finding highlights the need for careful preoperative risk assessment 
and counseling of obese patients.  
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Percent of patients with complications after mastectomy based on BMI 
 
 
219647 - Does the indication for breast surgery impact surgical outcomes? A contemporary analysis of 
the ACS-NSQIP database 
 
Connie Lee, Ann-Kristin Friedrich, Anne Larkin, B. Marie Ward, Ashling O'Connor, Robert Quinlan, Giles 
Whalen, Jennifer LaFemina 
University of Massachusetts Medical School, Worcester, MA 
 
Background/Objective: There is limited data about whether perioperative outcomes differ based on the 
indication for breast surgery. Herein we aim to assess if breast surgery for prophylaxis, compared to that 
for malignancy, impacts surgical outcomes. 
 
Methods: All women who underwent simple or subcutaneous mastectomy were identified from the 
2007-2012 ACS-NSQIP database. Patients were identified by their ICD-9 codes and categorized into 2 
groups. Group 1 consisted of patients diagnosed with breast cancer or carcinoma in situ; group 2 
consisted of patients diagnosed with a genetic predisposition to malignant neoplasm of the breast (i.e., 
BRCA mutation). Demographic and preoperative variables were compared between groups and 
outcome variables. Outcome variables were analyzed using age- and operative time-adjusted logistic 
regression models. 
 
Results: There were 30,803 patients identified. Group 1 consisted of 30,644 (99.5%) patients diagnosed 
with malignancy; group 2 consisted of 159 (0.5%) who underwent prophylactic surgery. Those 
undergoing prophylactic surgery were significantly younger and white (p < 0.01). When adjusted for age 
and operative time, the prophylactic group demonstrated a greater risk of DVT (p = 0.03). There were no 
differences in mortality, superficial/deep/organ space infections, UTI, wound dehiscence, or MI. 
 
Conclusions: In this analysis of a national cohort of breast surgery patients, those undergoing 
prophylactic surgery due to a genetic predisposition had a greater likelihood of developing a 
postoperative DVT. This contradictory finding should be used to properly educate and manage those 
undergoing prophylactic surgery. Further work into the pathogenesis of the current finding is indicated. 
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256731 - Bilateral mastectomy without reconstruction is not associated with increased surgical 
complications 
 
Joanna Lee, Emilia Diego, Meiping Jiang, Priscilla McAuliffe, Marguerite Bonaventura, Ronald Johnson, 
Gretchen Ahrendt, Atilla Soran 
Magee Womens Hospital - University of Pittsburgh, Pittsburgh, PA 
 
Background/Objective: There has been a recent increase in breast cancer patients choosing 
contralateral prophylactic mastectomy (CPM) concurrently with a total mastectomy (TM). Surgical 
complication rates are reported to be increased when a bilateral mastectomy (BM) is performed 
compared to a unilateral mastectomy (UM), particularly with immediate reconstruction. The purpose of 
this study is to determine if patients undergoing a BM by 2 attending surgeons experience a higher 
surgical complication rate than patients undergoing a UM by single surgeon, if no reconstruction is 
performed. 
 
Methods: A retrospective review of the case logs of 6 dedicated breast surgeons at a single institution 
was performed to identify patients who underwent a UM by single surgeon or BM by 2 surgeons 
without reconstruction. Demographic and clinicopathologic information, operative details, and surgical 
complications were recorded. Complications included: hematomas requiring reoperation, infections 
requiring antibiotics or incision and drainage (I&D), seromas requiring ≥ 1 aspiration or drain re-
insertion, skin ischemia (excoriations or blisters treated conservatively) or necrosis (full-thickness, 
resulting in eschar formation requiring debridement). Statistical analysis was performed using SPSS to 
calculate chi-square and one-way ANOVA. A p-value of < 0.05 was considered statistically significant. 
 
Results: Of 546 patients treated with TM, 205 (38%) had BM and 341 (63%) UM. The median follow-up 
was 14 months. Age, BMI, and bra cup size between the 2 groups were not significantly different (p > 
0.05). Three hundred fifty-six (65%) patients had diagnosis of invasive ductal carcinoma. Fifty-four (27%) 
and 96 (28%) patients in BM and UM groups were treated with neoadjuvant chemotherapy. In the BM 
group, 138 (79%) underwent CPM. In the UM group, 6 (2%) underwent prophylactic UM after treatment 
of contralateral breast cancer previously. More patients in BM group underwent axillary lymph node 
dissection: 61 (30%) in BM and 62 (18%) in UM (p= < 0.01). There were no statistical differences in 
complications between the 2 groups (p > 0.05). The most common complication was infection occurring 
in 34 (17%) and 45 (13%) patients in BM and UM, which required antibiotic treatment or I&D. 
Hematoma occurred in 10 (5%) and 22 (7%) patients in BM and UM. All of the patients with hematoma 
required reoperation except for 1, treated conservatively. Seroma occurred in 20 (10%) and 31 (9%) 
patients in BM and UM. Skin ischemia developed in 8 (4%) and 8 (2%) in BM and UM. Skin necrosis 
occurred in 7 (3%) and 8 (2%) in each group. Overall, 9 (4%) and 24 (7%) patients in BM and UM groups 
required reoperation. The average operative time was 86+32 and 87+31 minutes in BM and UM, 
respectively. Ninety-nine percent of patients had intraoperative blood loss < 50 ml.  
 
Conclusions: The surgical complication rate for patients undergoing 2-surgeon BM is similar to those 
who have a UM if done without immediate reconstruction. Our results are different than data reported 
in NSQIP with a 2-fold increase in complications for BM vs UM. Although CPM is not routinely 
recommended for patients who will not derive a significant benefit from the procedure, for patients 
electing BM, 2-surgeon surgery may improve operative outcomes. 
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257159 - Post–operative complications in combined gynecologic and breast surgery: An analysis from 
NSQIP 
 
Sarah Tevis1, Jen Steiman1, Caprice Greenberg2, Lee Wilke2 
1University of Wisconsin, Madison, WI, 2

 

University of Wisconsin School of Medicine and Public Health, 
Madison, WI 

Background/Objective: Previous studies have identified no difference in complication rates in breast 
cancer or high-risk patients who undergo coordinated gynecologic surgery at the time of their breast 
surgery. Recent literature has however highlighted both the increased operative complication rates for 
patients undergoing the addition of a contralateral prophylactic mastectomy and the survival detriments 
for delays in initiating adjuvant therapy in the cancer population. We therefore sought to examine in a 
modern national surgical dataset, the outcomes after breast and gynecological surgery alone and those 
operations performed simultaneously to determine the impact of the additional surgical procedures on 
perioperative complications.  
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Methods: We utilized the National Surgery Quality Improvement Program (NSQIP) database to identify 
patients who underwent breast surgery between 2011-2015. Patients without axillary surgery were 
excluded to identify those with primary breast cancer. We also extracted patients who underwent 
prophylactic oophorectomy with or without hysterectomy as a comparison group. Descriptive statistics 
were performed for patient comorbidity, operative time, and length of stay by procedure type. Chi 
square analysis was used to assess outcomes including complications, readmission, reoperation, and 
discharge to higher level of care. Independent t tests were utilized to assess continuous variables. All 
statistics were performed in SPSS v. 24.  
 
Results: We identified 77,030 patients who underwent breast surgery during the study timeframe and a 
second cohort of 124 patients who underwent prophylactic oophorectomy alone or in combination with 
a hysterectomy. Patients who underwent breast surgery alone were found to be older and to have more 
comorbid conditions. More than 40% of patients who underwent breast surgery alone were > 65 years 
of age compared with < 1% of patients who underwent a simultaneous gynecologic procedure (p < 
0.001). Patients who underwent simultaneous gynecologic procedures were found to have significantly 
longer length of stay, higher complication rates, readmission, and reoperation rates (p < 0.001 for all) as 
compared with patients who underwent breast surgery alone (Table). The addition of any operative 
procedure to the breast surgery, either gynecologic or plastic reconstructive, resulted in significantly 
higher complication rates but were equivalent to gynecologic surgery alone (p=0.897) Total length of 
stay, defined as length of stay during initial operation plus length of stay of any readmissions, was also 
significantly longer in patients who underwent any coordinated operations (p < 0.001).  
 
Conclusions: We found that healthier patients were more likely to undergo coordinated gynecologic and 
breast/reconstructive surgery. However, patients who underwent gynecologic surgery at the time of 
partial or complete mastectomy for breast cancer were found to have worse post-operative outcomes 
which were similar to the outcomes for solitary gynecologic procedures. Limitations of this study are 
lack of certainty for the gynecologic diagnoses and a small cohort size of combined procedures. Higher 
complication rates in breast cancer patients who have coordinated operations may lead to delays in 
adjuvant therapy and discussions regarding the need for the combined approach are recommended.  

 
Post-operative outcomes across procedure types 
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257370 - Impact of patient and operative factors on 30-day revisits following outpatient mastectomy 
 
Jennifer Yu, Margaret Olsen, Amy Cyr, Julie Margenthaler 
Washington University School of Medicine, St. Louis, MO 
 
Background/Objective: Improvements in perioperative care and communication have increasingly 
shifted breast cancer surgery into the outpatient setting. Despite this trend, most women who undergo 
mastectomy are still admitted as inpatients, and little data exist characterizing outcomes following 
outpatient mastectomy. We sought to analyze patient and operative factors associated with 30-day 
revisits following outpatient mastectomy in women with breast cancer. 
 
Methods: We used the Healthcare Cost and Utilization Project State Ambulatory Surgery Database from 
2006-2013 to create a cohort of women aged 18 and older who underwent outpatient mastectomy for 
invasive breast cancer, breast cancer in situ, or history of breast cancer. Descriptive statistics and logistic 
regression were used to analyze associations between clinical factors, defined by ICD-9-CM and CPT 
codes and the Elixhauser comorbidity classification, and 30-day revisits. 
 
Results: Of 3,944 women with outpatient mastectomy, 694 (18%) had an inpatient or outpatient 
encounter within 30 days postoperatively. Mean age was 56.8±13.3 years. Ninety-four percent 
(650/694) had undergone unilateral mastectomy, with the majority either simple (344, 53%) or modified 
radical mastectomy (295, 45%). The most frequent complications requiring revisit were surgical site 
infection (64, 9%), hematoma (40, 6%), and seroma (23, 3%), and the majority of revisits were 
ambulatory surgery or observation stays (434, 63%). Multivariable logistic regression demonstrated 
significantly increased odds of 30-day revisit with any reconstruction (OR 1.25, 95% CI 1.05-1.5), 
diabetes (OR 1.64, 95% CI 1.21-2.21), and regional disease (OR 1.64, 95% CI 1.22-2.18). No significant 
differences were found in odds of 30-day revisit for race, unilateral vs. bilateral procedures, or other 
comorbidities. 
 
Conclusions: All-cause revisits within 30 days following outpatient mastectomy are infrequently related 
to surgical complications. Women undergoing outpatient mastectomy were younger with relatively few 
comorbidities. Analysis of outpatient interventions and unscheduled visits may provide additional 
information regarding management trends for complications after mastectomy. 
 
 

LRR 
256775 - Rates and timing of local-regional recurrence in young women with breast cancer in the 
modern era  
 
Cory Donovan, Lerna Ozcan, Farin Amersi, Xiao Zhang, Armando Giuliano, Alice Chung 
Cedars-Sinai Medical Center, Los Angeles, CA 
 
Background/Objective: Historically, women under the age of 40 have had high rates of local recurrence 
following breast-conserving surgery (BCS). This may influence young women to choose mastectomy over 
BCS for early-stage breast cancer. Adjuvant treatment has improved significantly, but contemporary 
rates of local-regional recurrence (LRR) in this age group are not well characterized. 
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Methods: A prospectively maintained database for a single institution was reviewed for all women age ≤ 
40 who underwent an operation for unilateral stage I-III breast cancer between 2000-2013. Rates of LRR 
were compared between patients who underwent BCS and mastectomy. Multivariable analysis was 
performed to evaluate factors influencing LRR rates. 
 
Results: Data for 446 patients were analyzed. Mean patient age was 35 years (range 20-40). One 
hundred eighty-four patients had BCS, and 262 had mastectomy. Median follow-up was 79 months (m) 
(range 5-194). Sixty-four (14%) patients had identified genetic mutations. One hundred and four (23%) 
patients had triple-negative (TN) tumors, 99 (22%) tumors were HER2+, and 243 (45%) tumors were 
hormone receptor positive (ER/PR+) and HER2-. Three hundred twenty-seven (73%) patients underwent 
chemotherapy, 81 of 262 patients (33%) had post-mastectomy radiation, and 183 of 309 (59%) of ER+ 
patients had documented hormone therapy use. On analysis, 32 patients (7%) were found to have LRR. 
There was no difference in LRR rate between patients who underwent BCS and mastectomy (p=0.84, 
Table ). Twelve patients (3%) had a nodal recurrence. Twenty-three (5%) patients had chest-wall or 
ipsilateral in-breast recurrence, of which 10 (5%) were noted in BCS patients and 14 (5%) in mastectomy 
patients. Three patients (< 1%) had both nodal and ipsilateral breast or chest-wall recurrence. Patients 
with TN tumors did not have a higher risk of LRR when compared to patients with hormone receptor 
positive tumors and patients with HER2+ tumors (p=0.54). The mean time to LRR in patients with TN 
tumors was 14 months (range 5-20). HER2+ tumors recurred local-regionally at a mean time of 20 
months (range 5-35). Patients with ER+ tumors, however, had a mean time to LRR of 51 months (3-144). 
On multivariable analysis, hormone receptor status, presence of a genetic mutation, surgery type, 
histology, hormone therapy, chemotherapy, and radiation therapy were not associated with increased 
LRR rates. Lymph node positivity was the only positive predictor of LRR (p=0.05).  
 
Conclusions: In this era, young patients who undergo BCS have similar LRR rates to patients who 
undergo mastectomy. Triple-negative and HER2+ tumors were found to recur within 2 years of 
diagnosis, while for ER+ tumors, the risk of local recurrence continues more than a decade after 
diagnosis. 

 
Breast-conserving surgery vs. mastectomy in patients age 40 and younger 
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257006 - Locoregional recurrence rates among HER2neu-positive patients from 2003-2016: A 
retrospective review with 8 years of follow-up 
 
Grace Hendrickson, Catherine Pesce, Gaurav Ajmani, Elizabeth Gray, Ermilo Barrera, David J. Winchester, 
Katharine Yao 
NorthShore University HealthSystem, Evanston, IL 
 
Background/Objective: In 2004, treatment with Herceptin (trastuzumab) became the standard of care 
for patients with human epidermal growth factor receptor 2 (HER2)-positive breast cancer, and several 
randomized trials have demonstrated improved overall survival for those patients who receive 
Herceptin compared to those who do not receive Herceptin. However, few studies have examined 
locoregional recurrence (LRR) rates among HER2-positive patients and how these rates vary by patient 
and tumor factors and surgery type. 
 
Methods: Using an institutional database, the authors identified 312 female HER2-positive breast cancer 
patients who were diagnosed and treated between 2003 and 2016. LRR rates were reported for 3 
cohorts: those undergoing neoadjuvant Herceptin, adjuvant Herceptin, or no Herceptin. For those 
patients who received adjuvant Herceptin, we examined LRR stratified by age, race, hormone receptor 
status, stage of disease, nodal status, surgery type, radiation given, and chemotherapy and hormone 
therapy given. Using chi-squared analysis, we compared these subgroup LRR rates between those 
patients who received adjuvant Herceptin and those patients who did not receive adjuvant Herceptin. 
 
Results: Of 312 patients, 44 (14.1%) underwent neoadjuvant Herceptin, 146 (46.8%) underwent 
adjuvant Herceptin, and 122 (39.1%) did not receive Herceptin. Among the 44 patients who received 
neoadjuvant Herceptin, 5 (11.4%) experienced LRR with a median follow up of 4.8 years. Of 146 patients 
who underwent adjuvant Herceptin, LRR occurred in 10 patients (6.8%) versus 15 (12.3%) of the 122 
patients who did not receive Herceptin at 8 years of median follow up (Table). LRR occurred in the 
breast, specifically, within 70% of the 10 patients who received adjuvant Herceptin and in 73% of the 15 
patients who did not receive Herceptin. LRR rates between those receiving adjuvant Herceptin and 
those not receiving Herceptin were significantly different between patients < 54 years old and for stage I 
patients but were not significantly different by patient race, surgery type, nodal status, tumor stage, 
hormone receptor positivity, radiation, chemotherapy, or hormone therapy. LRR rates for those under 
54 years old were 4% in the Herceptin group compared to 18% in the no Herceptin group (p < 0.05) and 
0% and 13% respectively for stage I patients (p < 0.05). LRR rates for those receiving adjuvant Herceptin 
were 6% for those undergoing lumpectomy versus 8% for those undergoing mastectomy (p > 0.05), 5% 
for node negative patients versus 8% for node positive patients (p > 0.05), and 13% for hormone 
receptor negative patients versus 3% for hormone receptor positive patients (p < 0.05) (Table). 
 
Conclusions: LRR rates were higher in the no Herceptin group compared to the adjuvant Herceptin 
group. LRR rates were approximately 10% or less among all subgroups that received adjuvant Herceptin 
and only varied significantly by hormone receptor. 
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LRR in patients that received no Herceptin versus patients that received adjuvant Herceptin 
 
245105 - Do size and nodal stage affect time to recurrence? 
 
Hanh-Tam Tran1, Thomas Sanders2, Martin Rosman2, Lorraine Tafra2, Charles Mylander2, Wen Liang2, 
Robert Buras2, Rubie Jackson2 
1MedStar Union Memorial Hospital, Baltimore, MD, 2

 

The Rebecca Fortney Breast Center, Anne Arundel 
Medical Center, Annapolis, MD 

Background/Objective: Time to recurrence of breast cancer is important for determining need for 
extended hormonal therapy, appropriate follow-up time for clinical trials, and for prioritizing patient 
survivorship and aftercare concerns. Larger tumor size (T size) and greater number of positive nodes are 
associated with greater likelihood of breast cancer recurrence, but it is not clear whether these are also 
associated with shorter time to recurrence. This study examined the effect of clinicopathologic factors 
on time to recurrence.  
 
Methods: From a database of breast cancer recurrences at one institution from 2000-2016, patients 
were selected with invasive breast cancer and local, regional, or distant recurrence. Exclusion criteria 
were male sex, stage IV disease at presentation, or ≤ 6 months from diagnosis to recurrence. We 
examined the relationship between initial ER, PR, HER2, T size, node status, grade, and stage and time to 
recurrence.  
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Results: Two hundred thirty-five patients were included. ER 0% (vs. ER 81-100%), PR 0% (vs. PR 1-100%), 
Grade III vs. (Grade I-II), and T size >4cm (vs. T size 2.1-4cm) were associated with shorter time to 
recurrence (Table). Number of positive nodes, stage, and HER2 status did not exhibit a relationship with 
time to recurrence. Whereas ER and PR levels exhibited stepwise relationships with time to recurrence, 
this pattern was not evident with T size or node status (Table). Node status (N0-2 vs. N3) was further 
examined within strata defined by ER and PR level to evaluate for confounding by hormone receptor 
status. In ER or PR positive tumors, N3 disease was not associated with shorter time to recurrence. 
However, for ER negative tumors, N3 disease was associated with shorter time to recurrence, compared 
to N0-2 disease (0.92 years vs 2.28 years). Similarly, for PR negative tumors, the time to recurrence was 
shorter for those with N3 disease, compared to N0-2 disease (1.5 vs. 2.6 years). For these analyses, the 
number of cases with N3 disease was too small to determine statistical significance.  
 
Conclusions: The study demonstrates that tumor size and ER and PR negativity were associated with 
shorter time to recurrence. However, node status in ER/PR positive disease was not associated with 
shorter time to recurrence. This is important as it emphasizes the importance of tumor biology over 
anatomy and the decreasing clinical usefulness of the current staging system in determining prognosis.  

 
Time to recurrence 
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Lymphedema 
 
248787 - Prospective evaluation of patients with axillary web syndrome after breast cancer surgery: 
Epidemiology, risk factors, and clinical aspects  
 
Patricia Figueira, Cinira Haddad, Samantha Rizzi, Gil Facina, Afonso Nazário 
Universidade Federal de Sao Paulo, Sao Paulo, Sao Paulo, Brazil 
 
Background/Objective: Axillary web syndrome (AWS) is a common complication after breast cancer 
surgery with axillary approach, characterized by the presence of axillary cord, pain, and reduced range 
of motion (ROM). The main objective of this study is to describe cord frequency, characteristics, and risk 
factors.  
 
Methods: This was a prospective cohort study of 173 women performed at the Breast Diseases division 
of a university in São Paulo between July 2014 and September 2015. The data concerning socio-
demographic status, anthropometric values, ROM, comorbidities, pain, cord frequency, and 
characteristics (localization, number, thickness, if palpable and/or visible) in preoperative and 7, 15, 30, 
60, 90, and 180 days after surgery were collected.  
 
Results: Most cords appeared on the seventh post-operative day (66.1%) with a total incidence of 90.9% 
at the final evaluation (180 days). More than 70% of the cords occurred were palpable, and 80% occur 
only in the axilla in any evaluation time. A correlation was observed between cord occurrence and 
reduced flexion and abduction shoulder ROM (p < 0.001 and p < 0.001, respectively). Hypertension 
(p=0.003) and axillary lymphadenectomy (p=0.029) increased the risk of developing cords. Diabetes 
decreased the risk to less than 30% (p=0.022).  
 
Conclusions: The first week after breast cancer surgery showed more frequent presence of AWS. The 
cords were palpable, thicker, and more frequent in the axilla. Limited shoulder ROM was also associated 
with the cords. Axillary lymphadenectomy and hypertension were the main risk factors for development 
the AWS; diabetes lowered the risk. A careful and specific AWS evaluation seen in this study should 
explain its high incidence. The association and significance of hypertension (positive) and diabetes 
(negative) with AWS should be evaluated in future researches.  
 
 
256618 - Bioimpedence spectroscopy for the early detection of lymphedema after surgical axillary 
nodal staging 
 
Kristin Skinner, Shirley Mandeville, Michelle Han, Rachel Farkas 
University of Rochester Medical Center, Rochester, NY 
 
Background/Objective: Lymphedema (LE) develops in up to 68% of women undergoing surgical axillary 
nodal staging (SANS) for breast cancer, resulting in decreased quality of life. Bioimpedence spectroscopy 
(BIS) is marketed as a method for early detection of LE, allowing early intervention to minimize its 
impact. We reviewed the use of BIS in patients undergoing SANS as part of their breast cancer treatment 
to determine its impact on LE detection. 
 
Methods: All patients undergoing SANS had a baseline BIS prior to surgery with planned repeat testing 
at 1, 3, 6, 9, 12, and 18 months (mo) post-op. Any BIS increase of 10 or more (BIS+10) was considered to 
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indicate at least subclinical LE. Clinical (C) LE was defined as LE documented by a trained LE therapist by 
arm measurement (difference of 2 cm or more) or other volumetric measures. Each patient was also 
evaluated for subjective (S) LE by visual assessment of arm size and symptom review at each time point. 
Any patient with either BIS+10 or SLE was referred to a LE therapist for further evaluation, education, 
and treatment. Included patients had baseline BIS and at least one post-op BIS, and had at least 6 
months’ follow-up. Data collected included age, menopausal status, BMI, type of breast and nodal 
surgery, breast or nodal radiation, chemotherapy, pathologic findings, staging, BIS measures, SLE, and 
CLE. Associations were determined by univariate and multivariate analyses.  
 
Results: One hundred and two patients met inclusion criteria. The average age was 60 (range 22-87). 
Mean follow up was 14 months (range 6-23). CLE developed in 11.7% of all patients undergoing SANS 
(SN 6.8%, AD 42.8%). Patients with and without CLE are compared in the table. Demographics were 
similar between those with and without CLE. The extent of nodal surgery, extent of nodal disease, LVI, 
BIS+10, and SLE were independent predictors of CLE. The time to BIS+10 and time to SLE were not 
significantly different (p=0.26). Of the 102 patients, 88 had sentinel node biopsy (SN) (86.3%), and 14 
had axillary dissection (AD) (13.7%). BIS+10 was seen in 18 (17.6%) patients, (SN 10.2%, AD 64.3%). 
There were 66.7% of BIS+10 patients who had SLE, and 55.6% had CLE. Of the 6 patients with BIS+10 but 
no SLE, CLE was confirmed in 1 (16.7%). There were 44.4% of BIS+10 patients who did not have CLE. In 3 
patients without BIS+10 or SLE, CLE was documented during the acute postoperative period when 
patient was referred for therapy for range of motion to facilitate radiation therapy, and subsequent BIS 
measures were not elevated. 
 
Conclusions: BIS+10 is an independent predictor of CLE, making it a useful a tool for office assessment. 
Forty-four percent of the patients with BIS+10 never developed CLE during the observed time, 
suggesting that BIS testing, leading to further evaluation and education on LE precautions, may have 
prevented CLE in these patients. Cases with documented CLE without BIS+10 all had arm measurements 
done in the acute postoperative period, and none had subsequent problems with CLE or BIS+10, 
suggesting that documented increase in arm measurements during the postoperative period does not 
predict persistent problems with CLE. The lack of time differential between BIS+10 and the detection of 
SLE suggests that in many cases, it does not detect LE earlier than careful questioning and arm 
evaluation, although there is a significant detection bias as the BIS measures and SLE assessments were 
being done by the same provider at the same visit. BIS is an effective tool for office assessment of LE and 
may help prevent this complication by identifying patients most at risk. 
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Patients with CLE compared to patients without 
 
 
Male Breast Cancer 
 
256704 - Male breast cancer: A review of one Saudi institution experience 
 
Mohammed Almarghoub1, Badar Aladrees1, Sara AlSani1, Ihab Anwar1, Amal Alhefdhi2, Osama Almalik1 
1King Faisal Specialist Hospital & Research Center, Riyadh, Saudi Arabia, 3

 

King Faisal Specialist Hospital & 
Research Center (KFSH&RC) and AlFaisal University, Riyadh, Saudi Arabia 

Background/Objective: Breast cancer is a rare malignant tumor in males. This study aimed to investigate 
the clinicopathological characteristics of those patients in the Saudi population. 
 
Methods: A 15-year retrospective review was conducted, including all males diagnosed with breast 
cancer at a single institution. 
 
Results: Fifty-three cases were identified with a mean age of 58±14 years. The majorities were Saudi 47 
(89%), married 48 (91%), and live in the central region of Saudi Arabia 33 (62%). Fifty-one (96.2%) cases 
presented with a palpable mass, and 2 (3.8%) cases presented with nipple discharge. The majority has 
IDC 52 (98%). ER was positive in 50 (94%) patients, PR was positive in 43 (81%) patients, and HER-2 was 
positive in 8 (15%) patients. Regarding the tumor stage, 31 (58.6%) had T4, 14 (26.4%) had T2, 5 (9.4%) 
had T1, and 3 (5.6%) had T3. Moreover, 39 (73.6%) had intermediate grades, 9 (17%) had high grades, 
and 5 (9.4%) had low grades. On presentation, 20 (37.7%) cases presented with distant metastases, 
which were mainly to bone in 9 (45%) cases, and to lung in 8 (40%) cases. Fifty-one (96.2%) received 
hormonal-therapy, 22 (41%) received chemotherapy, and 22 (45.3%) radiotherapy. Forty-three (81%) 
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patients underwent surgical intervention; among them, 35 (66%) were therapeutic, and 8 (15%) were 
palliative. Thirty-four (64%) patients underwent modified radical mastectomy, 8 (15%) underwent 
simple mastectomy and SLNB, and 1 (1.9%) patient underwent lumpectomy and axillary lymph node 
dissection. The local recurrence rate was 1.9% with a mean follow-up of 44.1±30.3 months. 
 
Conclusions: Based on our data, in our population, the majority of males with breast cancer have IDC 
with positive estrogen receptors, and they usually present late. 
 
 
Margins 
 
257298 - Recurrence rates in triple-negative breast cancer utilizing cavity shave margins 
 
Alison Barron1, Asal Rahimi1, Venetia Sarode1, Ali ElMokdad1, Aeisha Rivers1, Rachel Wooldridge2, Roshni 
Rao2 
1UT Southwestern Medical Center at Dallas, TX, Dallas, TX, 2

 

UT Southwestern Medical Center, 
Department of Surgical Oncology, Dallas, TX 

Background/Objective: Breast-conserving surgery (BCS) requires tumor excision with negative margins. 
Randomized controlled trials have demonstrated that routine cavity shave margins (CSM) decrease re-
excision rates in breast cancer. Triple-negative breast cancer (TNBC) is known to have more aggressive 
tumor biology and high rates of early local and systemic recurrence. The aim of this study is to identify 
whether performing routine CSMs in TNBC reduced recurrence rates. 
Methods: Three hundred eleven triple-negative breast cancers treated with BCS between 2005-2013 
were reviewed. Patients underwent standard partial mastectomy (SPM) or CSM per surgeon practice 
patterns. Data collected included demographics, pathology, treatments, recurrence, and re-excision 
rates. 
 
Results: Two hundred twenty-six SPMs were compared to 85 CSMs with a median follow-up of 4.5 
years. Analysis between groups revealed no differences in stage, tumor pathology, demographics, or 
receipt of therapy. Average age at diagnosis was 54, and a majority (n=195, 63%) of patients were 
African-American or Hispanic. Overall re-excision rate was 20.6%. Most re-excisions (64.1%) were 
performed for tumor close to a margin (< 2 mm). Patients undergoing CSM were less likely to undergo 
re-excision (n=13, 15.3% versus n=51, 22.6% for SPM). Overall recurrence rate was 16.7% (n=52). Thirty-
seven (16.4%) SPMs recurred versus 15 (17.6%) CSMs (p=0.27). Isolated loco-regional recurrence was 
equivalent between the 2 groups (p=0.9). The majority of recurrences in both groups were distant 
recurrences (SPM n=20, 54.1% vs CSM n=9, 60%). 
 
Conclusions: In triple-negative breast cancer patients undergoing BCS, recurrence rates are not 
impacted by CSM technique. 
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257112 - Retrospective study of the adequacy of surgical margins post-breast conservation surgery in 
Manitoba 
 
Lisa Findlay-Shirras1, Oussama Outbih2, Charlene N Muzyka3, Katie Galloway3, Pamela C Hebbard4, 
Maged Nashed5 
1University of Manitoba, Department of General Surgery, Winnipeg, MB, Canada, 2University of 
Manitoba, Winnipeg, MB, Canada, 3CancerCare Manitoba, Department of Epidemiology and Cancer 
Registry, Winnipeg, MB, Canada, 4University of Manitoba, Department of General Surgery; CancerCare 
Manitoba, Winnipeg, MB, Canada, 5

 

University of Manitoba, Department of Radiology; CancerCare 
Manitoba, Winnipeg, MB, Canada 

Background/Objective: Breast conservation surgery (BCS) is the standard of care for the treatment of 
early-stage breast cancer. A margin of normal tissue around the cancer is required to ensure complete 
resection; however, there are currently no studies that confidently define what constitutes an adequate 
surgical margin. This controversy leads to increased rates of re-excision, and also raises concerns about 
the value of revision surgery. The objectives in this study are: 1) to identify the rate of re-excision for a 
positive or close margin in Manitoba after original lumpectomy for invasive or non-invasive breast 
cancer between 2009 and 2012, and 2) to identify factors that could potentially predict no residual 
disease found at revision surgery in patients with invasive cancer. 
 
Methods: This retrospective cohort study included patients with invasive or noninvasive breast cancer 
who underwent a lumpectomy between 2009 and 2012, with a positive or a close (< 2 mm) margin that 
led to a re-excision. Patients were identified through the Cancer Care Manitoba Cancer Registry. Patient 
demographics, type of surgery, and tumour pathological details that include staging, receptor status, 
and surgical margins were identified from the Cancer Registry and operative and pathology reports. 
Each of the 6 anatomical margins was reported for margin status (focally positive, positive, close, 
negative, or unknown), as well as margin width (if close), and the pathology type at the margin (invasive 
or non-invasive). Univariate and multivariate analyses were conducted to determine the relationship of 
different variables of interest with the status of residual disease at second surgery. 
Results: Of the 2,458 patients identified, 539 patients underwent a re-excision due to close or positive 
margins, resulting in a re-excision rate of 21.9%. Invasive cancer was present in 2,089 patients who 
underwent lumpectomy, including 410 cases undergoing re-excision. In our cohort, 37.3% of patients 
with invasive cancer had no residual disease identified on the revision surgery pathology report. On 
univariate analysis, the size of invasive component, grade of invasive component, nodal stage, and the 
number of positive margins were related to the status of residual disease at the second surgery (p-
values < 0.05). Surprisingly, receptor status, lymphovascular invasion, and location were not found to be 
related to the presence of residual disease. With the exception of nodal stage, the same variables 
remained statistically significant on multivariate analysis. 
 
Conclusions: The rate of re-excision in Manitoba for women with close or positive margins following BCS 
is 21.9%, which is lower than what has been previously reported in the literature for other jurisdictions. 
On multivariate analysis, size and grade of the invasive component and the number of positive margins 
are related to residual disease after re-excision. These results suggest an identifiable subgroup of 
patients who could potentially avoid unnecessary surgery, and could help to dramatically reduce the 
rates of revision procedures in the future. 
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257155 - Another issue challenging re-excision rate as a quality measure 
 
Cary Kaufman1, Valerie Behrndt2, Laurie Hill3, Amber Rogers4, Karen Zacharias4, Karen Ness4, Sid Nix4, 
Jaymie O'Donnell4, Nancy Schnell4 
1University of Washington, Bellingham, WA, 2Mt. Baker Imaging, Bellingam, Bellingham, WA, 
3Bellingham Regional Breast Center, Bellingham, WA, 4

 

Bellingham Ambulatory Surgery Center, 
Bellingham, WA 

Background/Objective: In the quest of defining quality measures that accurately distinguish quality 
care, one obvious variable is the wide variety of re-excision rates in breast cancer surgery. Recent 
guidelines defining the margin width warranting re-excision may decrease the national re-excision rate 
as may the use of shaved margins at lumpectomy. Yet to embark on using surgical re-excision rate as a 
standard quality metric, there must be a uniform baseline to which all surgeons can be compared. To 
find a common baseline, we used a 10-year series of ultrasound-guided breast cancer lumpectomies to 
examine the consistency of re-excision rates in a single institution. 
 
Methods: We reviewed 1,100 consecutive breast cancer patients seen from 2003 to 2012. Of these, 727 
(66%) had intraoperative ultrasound localization (IOL) procedures, and we collected at least 96% (702) of 
the data points for this review. Our radiologists obtained a core needle biopsy in 96.2% and place an 
ultrasound visible clip for IOL. Our IOL protocol is typical of other reports, which include ultrasound 
visualization, guidewire placement, and image confirmation of the excised lesion. Positive margins were 
defined as tumor on ink most often followed by re-excision or mastectomy. 
 
Results: Patients were on average 63 years old (range 25-94). Average size of breast cancer was 1.74 cm 
with grade evenly divided between grades 1, 2, and 3 (29%, 32%, and 23%). Histologic distribution was 
typical and included 55% IDC-invasive ductal carcinoma (387), 17% IDC with DCIS (121), 17% DCIS-ductal 
carcinoma in-situ (120), 11% ILC-invasive lobular carcinoma (74), and for this study, other histologies 
were included as IDC. Negative margins were achieved in 85% of patients with 71% of margins at least 2 
mm at the initial procedure. The final surgical procedure was breast-conserving surgery in 93% and 
mastectomy in 7% of which 30% were bilateral. The overall positive margin rate was 14.8% (104/702) 
with an uneven distribution between histologies. Invasive ductal carcinoma (IDC) was the most common 
histology, yet there was only a 4% positive margin/re-excision rate. When the IDC had associated in-situ 
disease (17%), there was a 9-fold increase in positive margins and re-excisions. Similarly, only 17% of 
patients had pure DCIS, but 24% of those had re-excisions. Of the 11% of patients who had invasive 
lobular carcinoma, 19% had re-excisions (see Figure).  
 
Conclusions: Granted that we have negative margin guidelines for no ink on tumor, but when specific 
histologic patterns are present, it is more likely to have ink on tumor than when they are absent. When 
(or if) we compare re-excision rates as a quality metric, we must be sure to look at the distribution of 
histologies in order to assess any specific level of quality. Positive margins and resultant re-excisions 
were disproportionately distributed among histologic types. A quality measure using re-excision rates or 
even positive margin rates may be inaccurate unless the histologic distribution of cases is similar. 
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Disproportionate distribution of re-excision risk according to histology 
 
 
257223 - A comparison of margin width in DCIS patients treated with breast-conserving surgery plus 
whole-breast radiation therapy  
 
Sadia Khan1, Melinda Epstein2, Melvin Silverstein1 
1Hoag Memorial Hospital Presbyterian/University of Southern California, Newport Beach, CA, 2

 

Hoag 
Memorial Hospital Presbyterian, Newport Beach, CA 

Background/Objective: In an effort to define adequate surgical margin width in patients diagnosed with 
ductal carcinoma in situ (DCIS), a consensus guideline was recently published supported by 3 major 
cancer societies: the Society of Surgical Oncology, the American Society for Radiation Oncology, and the 
American Society of Clinical Oncology. The guideline found that there are fewer ipsilateral breast tumor 
recurrences (IBTR) in DCIS cases whose margins were at least 2 mm at the time of breast-conserving 
surgery (BCS) followed by whole-breast radiation therapy (WBRT). The aim of this study was to validate 
these findings in our patient population.  
 
Methods: We queried a prospective database for patients with pure DCIS (no invasion or micro-
invasion) treated with BCS followed by WBRT. Four hundred thirty-four were stratified into 2 groups 
based on final margin width: 174 with margins < 2 mm (narrow margin group) and 260 with margins ≥  
2mm (adequate margin group). The primary endpoint was ipsilateral breast tumor recurrence. Any 
breast event, regardless of quadrant, was considered a local recurrence. Secondary endpoints were 
regional, distant recurrences, and mortality. Kaplan-Meyer analysis was used to determine local 
recurrence rates at 10 years. Differences in outcome were analyzed using the log-rank test.  
 
Results: Median follow-up for the entire group was 95 months. The average age of both groups was 54 
years. The median tumor span was 20 mm for the narrow margin group and 16 mm for the adequate 
margin group. The probability of an IBTR is shown in the graph. For patients with narrow margins, IBTR 
was significantly higher when compared to patients treated with adequate margins (31% vs 11% p < 
0.0001). The median time to an IBTR was 70 months. There was no significant difference between 
distant recurrence or survival based on margin width.  
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Conclusions: Analysis of our data supports the Consensus Guideline: 2 mm is an appropriate minimal 
margin width for patients with DCIS treated with breast-conserving therapy plus whole-breast radiation 
therapy. Although there was a significant difference in local recurrence rates, we saw no difference in 
distant recurrence, overall survival, or breast cancer-specific survival. The narrow margins may be due to 
the slightly larger tumor span in that group. It is unclear why there is a higher percentage of invasive 
recurrences in the adequate margin group, and this requires further study. 
 

 
434 DCIS treated with excision plus RT, local recurrence rate 
 
 
256889 - Impact of utilizing a real-time, intraoperative radiofrequency probe for margin assessment in 
breast-conserving surgery 
 
Amanda Kupstas1, Warda Ibrar2, John Mathieson2, Daniel Ockner2, Cheryl Wesen2, Jeffrey Falk3, Richard 
Hayward2 
1St. John Hospital and Medical Center, Westland, MI, 2St. John Hospital and Medical Center, Detroit, MI, 
3

 
St. John Hospital and Medical Center, Grosse Pointe, MI 

Background/Objective: Breast conservation therapy is the standard option for patients with early-stage 
breast cancer. Obtaining negative margins to decrease local recurrence is the challenge of the surgeon. 
Re-excision rates vary substantially; however, the recently reported average across multiple institutions 
was 25%. Real-time assessment of margin status could aid in intraoperative clinical decision-making and 
decrease positive margin status improving oncologic and aesthetic outcomes, prevent delay in adjuvant 
treatment, and relieve additional stress for the patient. A device (Margin Probe; Dune Medical Devices, 
Caesarea, Israel) that uses radiofrequency spectroscopy to algorithmically analyze tissues and 
differentiate between normal and malignant tissue has been approved for use in the United States. The 
purpose of this study was to compare the re-excision rate before and after use of the device. Other 
variables assessed were the size of specimen and the number of additional shavings taken to further 
define the device’s impact.  
 
Methods: A single center retrospective chart review was preformed comparing 120 consecutive cases 
prior to use of the probe and 120 consecutive cases after institution of its use. Reliability of the device 
was determined by comparing postoperative pathology reports. Patients included were over 18 years of 
age, are candidates for breast conservation surgery, had not received neo-adjuvant therapy, and had no 
prior surgery or implants in the breast.  
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Results: Descriptive results are summarized in the Table. There was a significant difference in the total 
re-excision rate between the margin probe and historical comparison group. There was no significant 
difference between groups in the rate of positive margin on the main specimen. The mean number of 
shavings taken was higher in the margin probe group than in the historical comparison group. The 2 
patient populations were similar in respect to the patient’s age, tumor pathologic characteristics, and 
extent of disease. There was no difference in the volume of the specimen.  
 
Conclusions: The use of the MarginProbe device with all other modalities employed in intra-operative 
decision-making during a lumpectomy allowed the surgeons to better refine the specimen. Significantly 
fewer final positive margins were observed with no effect on the size of the specimen. The MarginProbe 
shows great potential in improving re-excision rates benefiting the patient, surgeon, and the health 
system as a whole.  
 

 
Comparison of historical and marginprobe data 
 
 
256600 - Does intra-operative margin assessment improve margin status and re-excision rates? A 
population-based analysis of outcomes in breast-conserving surgery for ductal carcinoma in situ 
 
Alison Laws1, Mantaj Brar2, Antoine Bouchard-Fortier1, Brad Leong3, May Lynn Quan1 
1University of Calgary, Calgary, AB, Canada, 2University of Toronto, Toronto, ON, Canada, 3

 

Alberta Health 
Services, Calgary, AB, Canada 

Background/Objective: There has been longstanding controversy on optimal surgical margin width for 
women having breast-conserving surgery (BCS) for ductal carcinoma in situ (DCIS). Currently, up to 1 in 3 
women undergo re-excision surgery for inadequate margins. The recent 2016 SSO/ASTRO/ASCO joint 
statement recommends ≥ 2-mm margins in BCS for DCIS. This is consistent with our provincial guideline 
from 2008. In addition to margin threshold, the use of intra-operative margin assessment techniques 
has been reported to reduce re-excision rates, though optimal methods remain unclear and practice 
varies widely. This study sought to: i) evaluate our province's experience and outcomes in BCS for DCIS 
using a 2-mm margin threshold and ii) describe our use of various intra-operative margin assessment 
techniques and determine if this practice has an effect on final margin status and re-excision rates. 
 
Methods: We used a prospectively collected provincial dataset to identify all patients who underwent 
wire-localized BCS for pure DCIS from January 2010 to December 2014. Margin status and re-excision 
data were obtained from primary chart review. Descriptive statistics were used to evaluate surgical 
practice patterns and re-excision outcomes. Three intra-operative margin assessment techniques were 
studied: i) Single-view intact specimen mammography, ii) intra-operative ultrasound by surgeon, and iii) 
sliced specimen assessment by pathologist, often combined with sliced specimen mammography. 
Multivariable logistic regression analysis adjusting for confounders was used to determine the effect of 
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any intra-operative margin assessment on margin status and re-excision rates. A secondary analysis was 
performed to determine the relative effect of each individual technique on our primary outcomes.  
 
Results: The analyzed cohort consisted of 588 patients. Using the ≥ 2-mm margin criteria, the overall 
positive margin rate was 52% (307 patients) with re-excisions performed in 75% (229 patients). Final 
margin status at initial surgery was “tumor-on-ink” in 117 patients (20%) of which 89% had a re-excision, 
“< 1 mm” in 117 (20%) of which 68% had a re-excision and “1-1.9 mm” in 73 (12%) of which 47% had a 
re-excision. Only 10 patients (2%) with margins ≥ 2 mm had further re-excision surgery. Following re-
excision, additional disease was present in most cases performed for a “tumor-on-ink” margin (72%), 
and about half of cases performed for a margin < 1 mm or 1-1.9 mm (45% and 49% respectively). Nearly 
1 in 5 patients required more than 1 re-excision procedure for margin clearance. Of all 229 patients 
requiring re-excision surgery, 140 (61%) had breast-conserving surgery as final treatment, 78 (34%) had 
unilateral mastectomy, and 11 (5%) had bilateral mastectomy for an overall mastectomy rate of 15% in 
the cohort. Of all 588 patients, intra-operative margin assessment was employed in 368 (63%). Two 
hundred and eighty-four patients (77%) had intact specimen mammography alone, 63 (17%) had sliced 
specimen assessment by pathologist usually combined with sliced specimen mammography, 17 (5%) 
had ultrasound, and 4 (1%) had another combination. There were significantly more intra-operative re-
excisions when intra-operative margin assessment was performed (25% vs. 14%, p=0.001), especially in 
the sliced specimen assessment and mammography by pathologist group (43%). Adjusting for 
confounders, there was no difference in the odds of a positive margin or secondary excision with the use 
of any margin assessment technique as compared to wire localization alone (OR 0.75, p=0.202, 95%CI 
0.49-1.16; OR 1.14, p=0.564, 95%CI 0.72-1.81). On secondary analysis, sliced specimen assessment by 
pathologist reduced the odds of a positive margin and secondary excision (OR 0.54, p=0.002, 95%CI 
0.37-0.80; OR 0.61, p=0.036, 95%CI 0.39-0.97).  
 
Conclusions: Positive margin rates for women with pure DCIS are high in our province, with a significant 
percentage of residual disease found in patients with margins less than 2 mm. Intra-operative sliced 
specimen assessment by pathologist commonly combined with sliced specimen mammography appears 
to significantly reduce the rate of positive margins by immediate intra-operative revision, thereby 
reducing the need for secondary excision. 
 
 
256720 - Integration of MarginProbe in lumpectomy procedures with IORT 
 
Naama Hermann1, Patricia Malinger2, Ilana Haas3, Zvi Kaufman4 
1Meir Medical Center, Ramat Gan, HaMerkaz, Israel, 2Meir Medical Center, Ganei Tikva, HaMerkaz, 
Israel, 3Meir Medical Center, Givat Shmuel, HaMerkaz, Israel, 4

 

Meir Medical Center, Nettanya, 
HaMerkaz, Israel 

Background/Objective: Achieving clear margin is an important aspect of breast conservation therapy. 
For patients undergoing intra-operative radiation therapy (IORT) clear margins are even more 
important. Having positive margins following the lumpectomy procedure IORT has significant 
implications, as it leads to the conversion to whole-breast radiation. We present our initial experience 
on the contribution of MarginProbe, a real-time, intra-operative margin assessment tool, to achieving 
clear margins during lumpectomy surgery with IORT. 
 
Methods: The device was routinely used in lumpectomy cases with IORT. Lumpectomy was performed 
according to routine practice. MarginProbe was used intra-operatively on all 6 faces (margins) of the 
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main lumpectomy specimen, providing a positive / negative indication for each margin. Specimens were 
immediately sectioned and gross pathology evaluation was performed. Intraoperative imaging was 
performed for non-palpable lesions. Additional shavings were taken based on the information received 
from all the above modalities. IORT (INTRABEAM) was performed according to the established 
procedures. 
 
Results: Between February 2014 and September 2016, 79 patients were treated. Average age was 70, 
average tumor size was 1.1 cm. Eight (10%, 8/79) cases had positive margins (tumor on ink) on the 
(main) lumpectomy specimen, but through a combination of device detection and gross pathology, 6 
were corrected intraoperatively. In 4 (50%, 4/8) cases with positive margins, intra-operative of use of 
device led to the identification of all positive margins on the main specimen. Synergistically to device 
deployment, in 3 cases information from intra-operative gross pathology led to the final margins being 
clear. In 1 case, although all margins were detected, the margins were persistently positive in the new 
shaving. There were 2 re-excision procedures (2.5%, 2/79). Average volume of the specimens was 44 cc. 
There were, on average, 1.5 shavings with no cancer taken per case. 
 
Conclusions: Intra-operative margin assessment contributes to achieving clear margins. The 
combination of MarginProbe and gross pathology resulted in 6 cases (7.6%, 6/79) being spared the need 
to come back for second surgery, and with it the need for whole-breast radiation. Further studies may 
include the use of the device on the shavings. 
 
 
257135 - Routine shave margins are not necessary in early-stage breast cancer treated with breast-
conserving surgery 
 
Carla Pajak1, Jinsi Pao2, Elaine McKevitt3, Carol Dingee3, Urve Kuusk2, Rebecca Warburton1 
1University of British Columbia, Vancouver, BC, Canada, 2Providence Health Care, Vancouver, BC, 
Canada, 3

 

Department of Surgery, Faculty of Medicine, University of British Columbia, Vancouver, BC, 
Canada 

Background/Objective: Breast-conserving surgery (BCS) is considered standard of care for women with 
early-stage breast cancer. Between 20-50% of women treated with BCS will require re-operation for 
margins, and it has been suggested that routine cavity shave margins may reduce the frequency of re-
operation. The purpose of this study was to review the rates of positive margins after BCS as well as the 
rates of re-operation after BCS and the presence of residual disease at re-operation after BCS. 
 
Methods: A prospectively maintained breast cancer database was reviewed. All patients undergoing BCS 
for primary treatment of breast cancer between January 2012 and December 2015 were included. The 
incidence of positive and close margins, the rates and types of re-operations performed, as well as the 
frequency of residual disease among re-operative specimens were reviewed.  
 
Results: Over a 3-year period, 2,096 patients had stage 0 – III breast cancer, with 1,224 (58%) 
undergoing BCS, and 872 (42%) undergoing mastectomy. Among the patients undergoing BCS, 128 
(11%) had positive margins. Of these, 87 (68%) required re-operations, with 56 (64%) undergoing a 
revision of margins and 31 (36%) undergoing mastectomies. A remaining 41 (32%) of patients with 
positive margins did not require re-operation. Overall, 364 (30%) of all BCS patients had a second 
surgery; 87 (68%) for positive margins and 109 (25%) for close margins (0-2 mm). The remaining 171 
(26%) re-operations were not related to margin status. In all 364 re-operation specimens, 183 (50%) had 
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no residual disease, 70 (19%) had residual invasive disease, and 111 (30%) had residual in-situ disease. 
No statistically significant relationship existed between positive margins and residual disease 
(p=0.5859), or close margins and residual disease (p=0.1341). 
 
Conclusions: The rate of positive margins after BCS at our institution is 11%, with an overall re-operation 
rate after BCS of 30%. Among patients with positive margins, 32% did not require a second surgery. 
Margin status in our population was not related to the presence of residual disease. Routine shave 
margins would not be warranted at our institution and focus should be shifted instead to addressing the 
non-margin related reasons for re-operations as well as strategies to reduce re-operations among these 
patients. 
 
 
257273 - Effect of intraoperative gross margin assessment on re-excision and local recurrence rates in 
patients undergoing breast conservation therapy for breast cancer 
 
Sangeetha Prabhakaran1, Lauren Walheim2, Jessica Glover2, Jun-Min Zhou1, Zhenjun Ma1, Weihong Sun1, 
Brian Czerniecki1, Nazanin Khakpour1 
1Moffitt Cancer Center, Tampa, FL, 2

 
University of South Florida Morsani College of Medicine, Tampa, FL 

Background/Objective: Margin status is a critical determinant of local recurrence (LR) in breast cancer. 
The role of routine intraoperative gross margin assessment (IGMA) continues to be debated. We sought 
to study the impact of IGMA on subsequent re-excision and recurrence rates. 
 
Methods: IRB-approved retrospective review was performed on 233 consecutive patients who 
underwent lumpectomy for breast cancer between 2006 and 2010. Clinical, pathologic, and follow-up 
data were collected. IGMA and specimen radiograph was used. Resection of margins was done for close 
margins < 2 mm. Re-excision rates were noted and patients were followed up for recurrence. 
 
Results: Patients were predominantly Caucasian (91.4%), post-menopausal 172 (78.9%), with 
intermediate grade tumors 103 (48.8%), and clinical stage 1- 82 (51.9%). All patients underwent 
intraoperative imaging; however, the IGMA was performed in 115/233 patients (53.7%). Immediate 
intraoperative re-excision of margins was performed in 81/233 patients (34.8%). On final pathology, 110 
patients (47.4%) had positive margins of which 107 (97.3 %) underwent subsequent re-excision. IGMA 
was associated with lower rate of positive margins on final pathology (41.5% vs. 61.1%, p=0.007) and 
lower subsequent re-excision rates (35.7% vs. 59.6%, p < 0.001). No difference in re-excision rates was 
noted based on preoperative imaging modality used (p=0.79), as well as MRI (p=0.58). Most patients, 
192 (94.6%) received adjuvant radiation therapy (XRT). Of the 145 patients (76.7%) who had whole 
breast XRT, 56.3% received a boost, and 41 (21.7%) patients had accelerated partial breast XRT. In a 
median follow-up period of 5.7 years, 15 patients recurred (6.4%), 5 were LR. Neither type of XRT (P = 
0.45) nor re-excision (P=1.00) were statistically associated with LR. 
 
Conclusions: Intraoperative margin assessment was significantly correlated with negative margins on 
final pathology and lower re-excision rates. We recommend the routine use of this technique to avoid 
additional surgeries in patients undergoing BCT for breast cancer. 
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Correlation of preoperative imaging modality, intraoperative margin assessment with post-operative margin status, and re-
excision rates in patients undergoing breast conservation therapy for breast cancer  
 
 
257125 - Assessing variation in provider and institution-level re-excision rates: Opportunity for a 
statewide surgical collaborative to improve breast cancer care 
 
Jessica Schumacher1, Heather Neuman1, Jeffrey Landercasper2, Lee Wilke1, Jennifer Steiman1, Caprice 
Greenberg1 
1University of Wisconsin School of Medicine and Public Health, Madision, WI, 2

 

Gundersen Medical 
Foundation, La Crosse, WI 

Background/Objective: Considerable variation exists in the rate of re-excision after breast-conserving 
surgery (BCS) in the U.S., with individual surgeon rates ranging from 0-70%. The optimal approach for 
reducing repeat surgical procedures for the 230,000 American women each year diagnosed with breast 
cancer is not known. However, new guidelines addressing optimal margins after BCS (which impact need 
for re-excision) were published by the Society of Surgical Oncology and American Society for Radiation 
Oncology (ASTRO) in 2014 for women with early-stage cancer undergoing radiation therapy as a part of 
first course treatment. Additionally, best practice guidelines for further decreasing the need for re-
excision were published by the American Society of Breast Surgeons (CALLER toolkit) in 2015. The 
objectives of the current project were to use hospital discharge and administrative claims data to assess 
surgeon- and institution-level variation in re-excision rates across the state of Wisconsin and assess 
temporal trends given the recent introduction of guidelines.  
 
Methods: De-identified Wisconsin Hospital Association (WHA) all-hospital discharge and Wisconsin 
Health Information Organization (WHIO) all-payer claims data (which captures insurance claims for 72% 
of the state population) from Q2 2013–Q1 2015 were extracted at the surgeon and institution level. 
Both data sources capture operations performed in inpatient, outpatient, and surgical center settings 
and can identify and link encounters for patients who undergo procedures at multiple facilities. Rates of 
breast-conserving surgery and re-excision (lumpectomy or mastectomy within 60 days of the index BCS) 
were calculated in 6-month increments between Q2 2013 and Q1 2015 for surgeons who perform a 
minimum of 10 breast-conserving procedures per year. This minimum was chosen because 1) it is the 
standard minimum number of observations that can be used to maintain de-identification; 2) it allows 
for stable re-excision rate estimates; and 3) it has been used as a low volume threshold in prior re-



 

The American Society of Breast Surgeons 224 2017 Official Proceedings 
 

excision studies. Women diagnosed with early-stage invasive breast cancer and DCIS were included in 
the patient cohort. 
 
Results: Over the study period, 93 Wisconsin providers practicing at 56 unique facilities met eligibility 
requirements, including performing 10 or more BCS per year. The majority of breast-conserving 
surgeries (n=3,470) were performed in non-urbanized areas and in community hospitals as opposed to 
academic or comprehensive cancer center settings. Statewide average patient-level re-excision rates 
were consistent over time (19.4%, 18.5%, 18.7%, and 18.3%, respectively). The mean rate of re-excision 
across providers in the state was 18.7%, with significant variation at both the facility (5-66%) as well as 
provider (3-70%) levels. 
 
Conclusions: In contrast to recent studies of other national and regional surgical quality improvement 
databases, there has been little change in re-excision rates in the broader Wisconsin community from 
2013 to 2015, despite the publication of new guidelines and ASBrS educational materials (CALLER 
toolkit) that were made available in 2014 and 2015. In addition, variation in re-excision rates exist at 
both the surgeon and facility levels. These findings suggest further quality improvement initiatives are 
necessary to reduce the cost and patient burden of additional surgeries. Such interventions could 
include provider and facility-level benchmarked re-excision rate reports to ensure surgeons are aware of 
their performance relative to peers or other methods (e.g., didactic instruction, surgical coaching) to 
increase uptake of best practices across the diversity of practice and community settings. Such broad 
interventions can improve the quality of care for all patients with breast cancer without disrupting 
current practice and referral patterns.  
 
 
257021 - Are 2-mm margins necessary for mixed in situ and invasive ductal carcinoma? 
 
Meredith Witten, LaShondria Camp, Frances Philp, Kristin Foglia, Thomas Julian, Michael Cowher 
Allegheny General Hospital Breast Surgical Oncology, Pittsburgh, PA 
 
Background/Objective: Recent consensus guidelines have been published for adequate margin widths 
in both invasive and non-invasive (DCIS) ductal carcinomas. These guidelines recommended “no ink on 
tumor” for invasive carcinoma but supported obtaining a minimum 2-mm margin width for DCIS. In 
cases with tumors involving both invasive carcinoma and DCIS, the recommendation was to follow the 
invasive guideline. We reviewed our data of patients with “mixed” invasive cancer and DCIS components 
in order to evaluate margin, recurrence, and re-excision rates.  
 
Methods: An IRB-approved retrospective review of patients treated from 2008-2014 was conducted 
using our Tumor Registry. Of 3,660 patients undergoing breast conservation surgery, 412 (11.2%) had 
mixed tumors with margin data available. Tumor receptor, lymph node status, and recurrence rates 
were evaluated. Recurrence and survival times were calculated from time of last known mammogram. 
 
Results: Of the 412 patients, those with DCIS margins < 2 mm and ≥2 mm were split evenly with 206 
(50%) in each group. The overall recurrence rate was 1.2% (n=5), with 4/5 patients having DCIS margins 
< 2 mm. Of note, 1 of these patients refused primary radiation and endocrine therapy. At the time of 
surgery, all 5 patients were ER/PR (+), 4 were HER2 (+) (1 no data), and 3 patients had negative lymph 
nodes (2 patients had no nodes taken). Average time to recurrence was 18 months. Two of the 
recurrences were mixed tumors, and 3 of the recurrences were DCIS. 
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Conclusions: While the overall recurrence rate was very low, the majority of patients with mixed tumors 
and recurrence had DCIS margins < 2 mm. Further investigation is warranted to determine if wider 
margins are needed in the setting of mixed tumors. 
 
 
NSM 
 
257393 - Is it oncologically safe to perform nipple-sparing mastectomy in patients with tumor-nipple 
distance less than 2.0 cm? 
 
Fatih Levent Balci, Halil Kara, Onur Dulgeroglu, Deniz Eren Boler, Cihan Uras 
Acibadem University School of Medicine, Istanbul, Istanbul, Turkey 
 
Background/Objective: There is a tendency to avoid nipple-sparing mastectomy (NSM) when the tumor-
nipple distance (TND) is less than 2.0 cm due to the risk of occult nipple involvement. The purpose of the 
study is to determine whether the patients who undergo NSM with immediate reconstruction are 
oncologically safe when TND is less than 2.0 cm.  
 
Methods: A retrospective review of patients who underwent NSM and immediate reconstruction for 
operable breast cancer between 2010 and 2015 was conducted. MRI was used to obtain TNDs to 
compare local-recurrence free and disease-free survival in group I (TND < 2.0 cm) and group II (TND ≥2.0 
cm).  
 
Results: Twelve patients who are diagnosed with only DCIS are excluded. Among the n=93 NSMs with 
invasive tumor diagnosis, TND was < 2.0 cm in n=29 (31.2%) cases and ≥2.0 cm in n=64 (68.8%) cases. 
The follow-up time was median 28 months (range; 3-72). In between group analyses, there were no 
significant differences in regards with ER, PR, and HER-2 status (p=0.41, p=0.36, and p=0.59; 
respectively). There was similar nodal involvement status between 2 groups (p=0.14). Group I had n=2 
local recurrences, and the other group had n=2 local and n=2 distant metastases. There were no 
significant differences between the 2 groups with respect to disease-free survival (3-year DFS 91.7% vs. 
97.3%; p=0.24).  
Conclusions: Conclusion: It is oncologically safe to perform NSMs in patients with TNDs under 2.0 cm. 
Larger cohorts are needed to confirm the oncologic safety. 
 
 
256580 - Indocyanine green (ICG)-based intraoperative angiography validates use of nipple delay for 
patients undergoing nipple-sparing mastectomies 
 
Paul Baron1, Richard Kline2, James Craigie2 
1Roper St. Francis Breast Program, Charleston, SC, 2

 
Roper St. Francis Breast Program, Mt. Pleasant, SC 

Background/Objective: Viability of the nipple areolar complex (NAC) is key to achieving an optimal 
aesthetic result from nipple sparing mastectomy (NSM) with reconstruction. Nipple delay (ND) has been 
described as a first stage surgical procedure in which the blood flow from the gland to the NAC is divided 
in order to increase the blood flow through the skin and subcutaneous tissue to the NAC and thereby 
decrease the risk of tissue loss from subsequent NSM. The purpose of this study was to use quantitative 
measurements from ICG angiography to determine if objective evidence can validate the merits of ND 
prior to NSM. 
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Methods: Patients underwent ND procedures through a portion of the planned NSM incisions 2 to 3 
weeks prior to NSM. Imaging sequences were obtained intra-operatively with the SPY Elite (Novadaq 
Inc.) imaging system prior to and immediately following the ND and NSM. During retrospective review of 
the sequences the frame with the maximum fluorescence at the nipple was analyzed using the Spy 
quantification tool kit. Absolute values were placed at the maximum fluorescent point of the nipple, as 
well as the areola. The minimum value of the areola was also recorded. The absolute numbers represent 
the intensity of fluorescence at the area of interest. The pixel scale has values from 0-255 with 0 being 
the lowest intensity and 255 being the highest.  
 
Results: Twelve breasts in 6 patients underwent bilateral ND followed by bilateral NSM an average of 18 
days later. The average age for this group was 37; 5 had a BRCA 1 or 2 mutation, and 1 had invasive 
ductal cancer (IDC). The control group without prior ND had 10 breasts in 6 patients who underwent 
NSM. The average age for this group was 50.5; 1 had a BRCA 1 mutation, the other 5 had IDC. No patient 
in any group had full thickness loss of the nipple or areola. One in the ND group had a small area of 
epidermolysis of the nipple and one in the control group had an area of breast skin necrosis treated with 
debridement and hyperbaric oxygen. Both healed completely without any visible cosmetic deformity. 
The average absolute perfusion (AAP) of both nipples in patients undergoing nipple delay went from 170 
to 105 between the start and end of the procedure; a decline of 38%. By the time the patient underwent 
NSM, the perfusion images had improved and the numbers increased (see example in figure). The AAP 
of both nipples in patients who had undergone a prior nipple delay had increased to a new baseline of 
235 and dropped to 105 following NSM; a decline of 56%. The control group went from a lower baseline 
of 198 to 42; a decline of 79%. Thus, the ND patients had a 19% higher initial reading and 145% greater 
final value compared to those who did not undergo ND prior to NSM. Similar changes were seen in the 
readings from the areola. Those who underwent ND had a maximum areola value that was 42% greater 
and a minimum areola value that was 44% greater prior to NSM. Following NSM, the patients who 
underwent ND had a maximum areola value 60% greater and a minimum areola value 136% higher than 
those who had not undergone ND.  
 
Conclusions: This study suggests that by using the SPY with ICG angiography, it is possible to collect 
objective data that ND can increase the blood flow to the NAC in patients planning to undergo 
subsequent NSM. This approach should lead to an increased likelihood of viability of the NAC following 
NSM. Nipple delay should be considered in any patient at risk of full thickness loss of portions of the 
NAC following NSM.  
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Intraoperative indocyanine green angiography 
 
 
256681 - To dilate or not to dilate: Improved complication rates in skin-sparing and nipple skin-sparing 
mastectomies using the dilation technique  
 
Fiona Denham1, Amy Rivere2, Ronda S. Henry-Tillman1, Kara Spinks1, Lauren Eads1, Daniela Ochoa1, 
James Yuen1, Soheila Korourian1, Keith Wolter1, Eric Wright1, V. Suzanne Klimberg1 
1University of Arkansas for Medical Sciences, Little Rock, AR, 2

 
Ochsner Health System, New Orleans, LA 

Background/Objective: The use of skin-sparing mastectomies (SSM) and nipple skin-sparing 
mastectomies (NSSM) has increased in recent years as studies have demonstrated equivalent outcomes 
and recurrence rates compared to traditional simple mastectomies. Postoperative complications, such 
as skin and nipple ischemia or necrosis, wound dehiscence, and infection, are often related to the 
formation of large skin flaps required for these procedures. The flaps can be created using a variety of 
techniques, including sharp dissection, electrocautery, tumescence, and blunt dilation. We hypothesized 
that developing the dissection plane for the skin flaps using a serial dilation technique with cervical 
dilators significantly reduces postoperative complication rates in SSM and NSSM compared to non-
dilation techniques.  
 
Methods: This retrospective chart review analyzed data from 529 patients who underwent SSM or 
NSSM from 2001 to 2015 at a single institution to assess complication rates between dilation and non-
dilation techniques for skin flap formation. The chi-square test was used to verify statistical significance.  
 
Results: The 529 patients underwent SSM or NSSM via a dilation technique (406 patients, 761 breast 
surgeries) or a non-dilation technique (123 patients, 229 breast surgeries). Overall complication rates 
were 16.5% in the dilation group (67/406) and 37.3% in the non-dilation group (46/123) (p=0.0001). The 
dilation group had 17 (4.1%) cases of skin flap ischemia/necrosis and 4 cases of nipple necrosis (0.9%), 
compared to 12 cases (9.7%) and 3 cases (2.4%) respectively in the non-dilation group (flap necrosis 
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p=0.03, nipple necrosis p=0.43). Wound dehiscence occurred in 14 patients (3.4%) in the dilation group 
versus 13 patients (10.5%) in the non-dilation group (p=0.003). Observed infectious complications such 
as exposed tissue expander with expander infection (5 patients, 1.2% vs 5 patients, 4%; p=0.10) and 
cellulitis/ superficial wound infection (27 patients, 6.6% vs 13 patients, 10.5%; p=0.21) were also higher 
in the non-dilation set. Finally, complication rates were compared among dilation and non-dilation 
subgroups based on incision type, which included those involving the inframammary fold (“inverted T,” 
inframammary, or wise pattern incisions) and those that did not involve the inframammary fold (radial, 
inferior vertical, elliptical, periareolar incisions). The incidence of ischemia, wound dehiscence, and 
infectious complications was greater in the non-dilation categories in both incision types, but was only 
statistically significant in the subgroup of patients with an incision involving the inframammary fold 
(p=.0001). 
 
Conclusions: The dilation technique for creation of skin flaps in SSM and TSSM results in fewer ischemic 
and infectious postoperative complications compared to non-dilation techniques. The benefit of the 
dilation technique is further demonstrated by a lower incidence of complications between patient 
subgroups based on incision type.  
 
 
257113 - Satisfaction with nipple-sparing mastectomy is greater for high-risk patients versus patients 
with breast cancer 
 
Jennifer Hawasli1, Amy Cyr1, Rebbeca Aft2, Marissa Tenenbaum2, Terence Myckatyn2, Julie 
Margenthaler1 
1Washington University School of Medicine, Saint Louis, MO, 2

 
Washington University, Saint Louis, MO 

Background/Objective: Nipple-sparing mastectomy (NSM), whereby the nipple-areolar complex is 
preserved, is increasingly being offered to women who require mastectomy for either breast cancer (BC) 
or who desire prophylactic mastectomy for high-risk (HR) status. We sought to determine whether 
patient satisfaction varied between these 2 groups and the factors that may account for observed 
differences.  
 
Methods: We prospectively queried 80 patients who underwent NSM with reconstruction between 
2013-2016 utilizing the BREAST-Q tool post-operatively. BREAST-Q is a validated questionnaire that 
evaluates patient satisfaction in outcome and care using multiple domains. The responses were scored 
0-100, with 100 being highest satisfaction. Groups were compared according to indication for 
mastectomy: BC (56 patients) versus HR (24 patients). The BREAST-Q data were analyzed within self-
satisfaction domains (satisfaction with breast, psychosocial wellbeing, satisfaction with outcome and 
satisfaction with physical wellbeing) and satisfaction of care (satisfaction with surgeon, office staff, 
medical staff, and information). Median scores of overall satisfaction and domains were calculated and 
multiple comparison-corrected Mann-Whitney U tests were performed. 
 
Results: Overall self-satisfaction was greater for HR group (Median=77) when compared to BC group 
(Median=68), p=0.012. Overall satisfaction with care was the same for HR (Median=100) and BC groups 
(Median=100), p=0.44. When comparing HR to BC groups, there was little difference between 
satisfaction with breast and psychosocial well-being domains. There was a moderate but insignificant 
difference between HR (Median=86) and BC (Median=75) groups for satisfaction with outcome, p=0.31. 
There was a moderate and significant difference between HR (Median=81) and BC (Median=71) groups 
for physical well-being, p=0.02. When comparing HR to BC groups, there was little difference in 
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satisfaction with information and no difference in sexual well-being nor satisfaction with surgeon and 
staff. 
 
Conclusions: NSM provides high levels of satisfaction among all patients. However, HR patients have 
higher levels of satisfaction than BC patients following NSM. Higher satisfaction for HR over BC patients 
may be due to length of time patients have to consider their surgeon and procedure, risks of adjuvant 
therapy, number of biopsies and potentially higher complications associated with obtaining clear 
margins in the case of cancer. In an era of quality metrics, patient satisfaction must be included in the 
evaluation of success as techniques for NSM advance. As patient satisfaction is challenging to correlate 
to specific tangibles, it is important for future studies to attempt to determine why there are differences 
between the HR and BC patient populations.  
 
 
256464 - Prospective study comparing surgeons’ pain and fatigue associated with nipple-sparing vs. 
skin-sparing mastectomy 
 
Rubie Jackson1, Thomas Sanders1, Adrian Park2, Robert Buras1, Wen Liang1, Martin Rosman1, Lorraine 
Tafra1 
1The Rebecca Fortney Breast Center; Anne Arundel Medical Center, Annapolis, MD, 2

 

Anne Arundel 
Medical Center, Annapolis, MD 

Background/Objective: Nipple-sparing mastectomy (NSM) eliminates the need for nipple-areola 
reconstruction and improves cosmetic and psychological outcomes, compared to skin-sparing 
mastectomy (SSM). The rate of nipple-sparing mastectomy (NSM) has increased dramatically in recent 
years. Although NSM benefits patients, it is widely recognized that NSM is more technically challenging 
for the surgeon than SSM. However, surgeon symptoms and fatigue related to performing NSM have 
not been investigated.  
 
Methods: This was a prospective study comparing surgeon-reported physical symptoms and fatigue 
before, during, and after NSM vs. SSM. Surgeons also answered general questions about the 
performance of the operation. Questions were drawn from a comprehensive surgeon ergonomics 
survey (A. Park) and the NASA Task Load Index; original questions specific to mastectomy were also 
included. Patients provided written, informed consent, and surgeon responses were collected by 
electronic questionnaire. For bilateral cases, 2 surgeons performed simultaneous mastectomies and 
completed independent questionnaires.  
 
Results: Questionnaires were submitted after 26 NSMs and 55 SSMs. Seven surgeons completed 
questionnaires: 4 attending surgeons completed questionnaires after 23 NSM and 43 SSM, and 3 fellows 
completed questionnaires after 3 NSMs and 12 SSMs. For NSM, pre-operative bra cup size was A-B in 
42% (n=11), C in 46% (n=12), and >C in 12% (n=3). For SSM, preoperative bra cup size was A-B in 18% 
(n=10), C in 45% (n=25), and >C in 36% (n=20). For NSM, incisions were inframammary (85%, n=22) or 
peri-areolar (15%, n=4). For SSM, incisions used were an ellipse encompassing the nipple (65%, n=36) or 
Wise-pattern (35%, n=19). One hundred percent of NSMs and 96% of SSMs (n=53) were completed by 
right-handed surgeons. When the change in surgeon pain was compared, NSM was associated with a 
greater mean increase in surgeon neck pain (during vs. before, p=0.05; after vs. before, p=0.02), lower 
back pain (during vs. before, p=0.04; after vs. before, p=0.02), and right shoulder pain (during vs. before, 
not significant; after vs. before, p=0.02) (Figure). On a 10-point scale, surgeons rated NSM more 
mentally demanding (mean, 6.0 vs. 4.6, p=0.006), physically demanding (mean, 7.1 vs. 4.5, p < 0.001), 



 

The American Society of Breast Surgeons 230 2017 Official Proceedings 
 

and difficult (mean, 6.8 vs. 4.6, p < 0.001) than SSM. On a 10-point scale, surgeons also reported that 
visualization was more difficult (mean, 5.7 vs. 3.2, p < 0.001) and fatigue was greater (mean, 6.0 vs. 3.2, 
p < 0.001) after NSM, compared to SSM. No difference was reported in satisfaction with the equipment 
available, the cosmetic outcome, or the oncologic/technical outcome of the procedures.  
 
Conclusions: NSM was associated with greater surgeon neck, lower back, and right shoulder pain, as 
well as greater mental demand, physical demand, and fatigue, relative to SSM. Although symptoms 
reported were mild, chronic strain could lead to repetitive stress injury. There is a need for greater 
understanding of the ergonomic challenges surrounding NSM, as well as alternative approaches to 
improve surgeon ergonomics during NSM.  
 

 
Mean surgeon pain reported before, during, and after operation, for nipple-sparing mastectomy vs. skin-sparing mastectomy. 
Body parts showing statistical differences (marked by *) by type of mastectomy are shown. 
 
 
257014 - Nipple recurrence after nipple-sparing mastectomy: Biology not proximity 
 
Priya Jadeja, Sheldon Feldman 
Columbia University Medical Center, New York, NY 
 
Background/Objective: Nipple-sparing mastectomy (NSM) provides breast cancer patients an 
opportunity for an excellent aesthetic outcome without compromising oncologic outcome. Little data 
exist on the rate of local recurrence, especially in the form of nipple-areola complex (NAC) recurrence. 
The goal of this study is to report on nipple recurrence over a 10-year period in a single-surgeon 
experience. 
 
Methods: We retrospectively reviewed 360 NSMs performed by a single surgeon from 2006 to 2016. 
Patients undergoing neoadjuvant chemotherapy, previous radiation therapy, or previous breast surgery 
were not excluded. Criteria for eligibility was no tumor in nipple core. Tumors close to, but not involving, 
the NAC were not excluded from selection for NSM. This analysis focused on local recurrence involving 
the nipple.  
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Results: In 200 patients, 360 NSM were performed. Of these, 80% were bilateral and 20% unilateral. 
Implant-based reconstruction was performed in 80% and autologous reconstruction in the remaining 
20%. Indications for NSM included: stage 1 or 2 disease (40%), locally advanced (20%), DCIS only (20%), 
local-recurrence after breast conservation (10%), and risk reduction (10%). Of the 200 patients, we 
reviewed 180 cancer patients. In 180 patients over 10 years, there were 4 local recurrences and 3 
systemic recurrences. Two local recurrences occurred elsewhere in the breast, and 2 occurred at the 
nipple (1.1%). Both recurrences presented with crusting. In both patients, the index primary was more 
than 3 cm from the nipple with negative skin/nipple margins. Patient 1 was age 51 at diagnosis of ER 
negative, PR weakly positive, high-grade DCIS; she received no adjuvant systemic therapy. Latency 
period between the index NSM and Paget’s recurrence was 15 months. Patient 2 was age 54 at diagnosis 
of ER negative, PR negative, HER2 positive, high-grade, stage 1 invasive ductal carcinoma with DCIS. She 
received adjuvant chemotherapy and HER2 targeted therapy. Latency period was 48 months. Both 
patients underwent NAC removal with final pathology consistent with the original primary; they are 
both free of disease. This falls in line with data reported from the Electron Beam Intraoperative 
Radiotherapy (ELIOT) trial, where patients undergoing NSM received intraoperative NAC single fraction 
radiation. Lohsiriwat et al published that Paget’s disease local recurrence occurred in 0.8% (n=7) of 861 
patients; of these, 100% were ER negative and 86% HER2 positive.  
 
Conclusions: Nipple recurrence after NSM is extremely rare. Even with liberal indications and without 
intraoperative NAC radiation, we found the incidence of nipple recurrence to be 1.1%. All reported cases 
involve ER negative disease. This suggests that tumor biology is more important than proximity of 
disease to the nipple as a potential risk factor for nipple recurrence. Potentially, many more patients 
with cancer near, but not involving, the nipple-areola complex can be safely considered for nipple-
sparing mastectomy 
 
 
252716 - Ultrasound localization of intercostal perforating vessels reduces post-operative wound 
complications from nipple-sparing mastectomy 
 
Robert Maganini1, Anthony Maganini2, Richard Maganini3 
1Amita Health System, Bartlett, IL, 2University of Miami, Coral Gables, FL, 3

 

Northwestern University, 
Evanston, IL 

Background/Objective: Complications of nipple-sparing mastectomy (NSM) are well documented, 
particularly skin necrosis as a result of ischemia. The intercostal perforating vessels (IPV) have been 
demonstrated to provide a significant proportion of the blood supply to the nipple-areolar complex 
(NAC). We propose that localization of the IPV, utilizing intra-operative ultrasound (US), will reduce the 
incidence and severity of skin necrosis following NSM. 
 
Methods: Prospective data collection was performed on 37 women undergoing NSM who provided 
consent for the study. This group was compared with 52 historical NSM controls performed in the 
preceding 12 months. US was performed using a Sonosite™ US, 5-12mHz transducer, using the Doppler 
mode. Data monitored included: success of localization, success of preservation of IPV during the 
procedure, rate, and severity of necrosis of the skin, or NAC as measured by the skin ischemic necrosis 
(SKIN) score. 
 
Results: Thirty-seven NSMs were performed utilizing US localization of the IPV. Localization was 
successful in 100%. Preservation of the IPV vessels was 100% in these individuals. Notably, we found 
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significant variability in the location of the primary IPV, identified with nearly equal frequency in the 
second intercostal space (ICS) and third ICS. The groups were well matched for known risk factors: age, 
prior radiation therapy (RT), smoking, and body mass index (BMI). Complication rates and severity as 
measured by SKIN score are shown in the Table. The data indicates that fewer and less severe 
complications were observed in women with successful US localization and preservation of the IPV. 
 
Conclusions: Our study provides preliminary evidence that US localization of the IPV can reduce skin 
necrosis complications in NSM. The findings are consistent with our hypothesis that localization of the 
IPV leads to preservation of the primary vasculature of the NAC and reduced complications. The 
observed variable location of the primary IPV may contribute to the value of localization. Surgeons facile 
with US can readily employ this technique to reduce skin necrosis and related complications. 
 

 
Complications 
 
 
256743 - Patient satisfaction following nipple-sparing mastectomy and assessment of nipple-areolar 
sensation  
 
Kristina Shaffer1, Melissa Danko2, Angela DeLaere1, Ericka Chant1, Blerina Pople1, Shaunda Grisby1, 
Nayana Dekhne1 
1William Beaumont Hospital, Royal Oak, MI, 2

 

Oakland University William Beaumont School of Medicine, 
Auburn Hills, MI 

Background/Objective: The number of patients undergoing nipple-sparing mastectomy (NSM) has been 
increasing as the indications for this procedure continue to grow. The goal of this study is to describe 
our experience with NSM in regard to aspects of overall patient satisfaction, quality of life, and 
particularly nipple sensation. We anticipated that overall patient satisfaction would be high but rates of 
post-operative nipple sensation would be low, especially in patients with a smoking history.  
 
Methods: Eighty-nine women who underwent NSM since 2008 by a single surgeon were sent a survey 
administered between 2 to 9 years after surgery. Survey questions used a 5-point scale with questions 
pertaining to overall patient satisfaction, regrets regarding the procedure, recommending the procedure 
to another patient, and the preservation of nipple sensation. Demographic and clinical information were 
also collected from a patient database. 
Results: Forty of 89 women responded to the survey. The mean patient age was 48 years. Thirty-five of 
the patients underwent bilateral NSM, with 80% undergoing immediate reconstruction with silicone 
implants, and 13 were BRCA positive. Overall, 70% of patients were very satisfied with their decision to 
undergo NSM, and 80% of patients rated their quality of life as content or very content post-operatively. 
Seventy-two percent of patients would encourage a friend to have a prophylactic NSM, and 70% have 
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never regretted undergoing the procedure. No patients had normal nipple sensation, but 35% did report 
having some level of sensation (5 very little, 7 some, 2 mostly normal) to the nipple. More specifically, 
women who reported a smoking history had lower rates of residual nipple sensation than those who did 
not smoke. Fifty-two percent (13/25) of non-smokers reported no nipple sensation compared to 87% 
(13/15) of smokers (p=0.04). Neither age at surgery nor time since surgery appeared to be related to 
preserved nipple sensation.  
 
Conclusions: The majority of patients undergoing NSM are satisfied with their procedure, would 
recommend it to another patient, and rated their overall quality of life positively. Similar to other 
studies there was a low rate of residual nipple sensation following NSM. However, we also found 
decreased rates of nipple sensation in patients with a smoking history, which could impact pre-operative 
discussion with patients.  
 
 
256656 - The use of hydrodissection in nipple-sparing mastectomy: A comparative study 
 
Marios Konstantinos Tasoulis1, Ana Agusti1, Andreas Karakatsanis1, Catherine Montgomery1, Charlotte 
Weston2, Gerald Gui3 
1Breast Surgery Unit, The Royal Marsden Hospital NHS Foundation Trust, London, England, United 
Kingdom, 2The Royal Marsden NHS Foundation Trust, London, England, United Kingdom, 3

 

Breast Surgery 
Unit, The Royal Marsden NHS Foundation Trust, London, England, United Kingdom 

Background/Objective: Hydrodissection is a novel technique to create a tissue dissection plane by a 
combination of fluid pressure with needle dissection and can be applied to the mastectomy setting. We 
have used an infiltration of the subcutaneous and pre-pectoral breast planes with a mixture of 1 l of 
normal saline, 0.5 ml of 1:1000 adrenaline and 30 ml of 0.5% chirocaine, typically using 500 ml of fluid in 
each breast prior to the parenchymal resection with standard sharp dissection. Hydrodissection is 
thought to facilitate the exposure of the resection plane and therefore might result in reduced traction-
related flap trauma. As even skin flaps can be created, it may also result in less need for secondary 
revision surgery. The aim of this study was to evaluate the use of hydrodissection in the setting of risk 
reducing nipple-sparing mastectomy (NSM) compared to standard operative technique. 
 
Methods: The Risk Reduction Dataset, a prospectively collected database of patients having surgery for 
BRCA 1/2 gene mutations or strong family history of breast cancer, was used to identify patients who 
underwent bilateral risk reducing, NSM and immediate implant-based reconstruction through an 
inframammary crease incision (IMC), using hydrodissection (HD Group). This group was compared to a 
cohort of consecutive patients that underwent conventional NSM before the introduction of 
hydrodissection as the standard technique in the department (Control Group). All surgery was 
performed by the same surgical team in a single institution. Patient data from both groups were 
collected and compared using non-parametric statistical analyses on per case and per procedure basis.  
 
Results: Twenty-two patients (comprising 44 NSMs) were included in the HD group, and 20 patients (a 
total of 40 NSMs) were included in the Control group. Patients’ characteristics were similar for both 
groups (Table). Median length of hospital stay was significantly less for patient in the HD group (2 vs 2.5 
days, p=0.016). Hydrodissection was associated with more events of partial-thickness nipple-areola 
complex (NAC) necrosis in the univariate analysis (25% vs 7.5%, p=0.032), but when a multivariate model 
including age, smoking status, body mass index (BMI) and size of used implant was performed, there 
was still a trend but did not reach statistical significance (p=0.053). Despite this observation, 
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hydrodissection was not associated with more re-admissions or need for further intervention (Table). 
Conversely, significantly fewer patients in the HD group required revision surgery in the form of 
Coleman fat transfer to improve the quality of the mastectomy flaps (4.5% vs 35%, p < 0.001) compared 
to patients in the Control group.  
 
Conclusions: The introduction of hydrodissection in the setting of NSM and immediate implant-based 
reconstruction through a remote IMC incision in a consecutive cohort of patients resulted in a trend 
towards more minor complications in the form of partial thickness NAC necrosis but was also associated 
with significantly reduced length of hospital stay and less need for subsequent surgical revision with fat 
transfer. 
 
 
256840 - Surveillance practices after nipple-sparing mastectomy 
 
Halley Vora1, Cory Donovan2, Farin Amersi2, Quanlin Li2, Armando Giuliano2, Alice Chung2 
1Cedars-Sinai Medical Center, Mission Viejo, CA, 2

 
Cedars-Sinai Medical Center, Los Angeles, CA,  

Background/Objective: Standard of care for surveillance following mastectomy has traditionally been 
physical exam (PE) alone. With increasing use of nipple-sparing mastectomy (NSM), there is controversy 
whether patients who have had NSM should undergo surveillance breast imaging for local-regional 
recurrence (LRR). The objective of this study was to review the practice patterns and findings of 
surveillance after NSM. 
 
Methods: We performed a single institution retrospective review of women over the age of 18 who 
underwent NSM from 2010-2015. Patient and tumor characteristics, surgical treatment, disease 
management, method of post-surgical surveillance, and detection of LRR were compared between those 
who had surveillance imaging (SI) and those who had PE alone. SI included screening breast MRI or 
mammogram following NSM. Patients who had diagnostic imaging for suspicious PE findings, but did not 
have screening imaging were categorized in the PE alone group. 
 
Results: A total 209 of patients were identified and included in the analysis. The majority of patients had 
bilateral NSM (155, 74%), while 54 (26%) were unilateral. Breast center surgeons, those at our 
institution who specialize in breast surgery and practice in a high-volume multi-disciplinary setting, 
performed most cases (165, 79%). Mean age at time of NSM was 47.5 years. Fifty-two (25%) NSM were 
prophylactic. Among those with invasive cancer, 69 (53%) had stage 1 disease, 47 (36%) had stage 2, and 
15 (11%) had stage 3 disease. Overall, 45 (22%) patients had a BRCA1 or BRCA2 mutation. Of the total 
patients, 79 (38%) had SI; 130 (62%) had surveillance with PE alone. Among the SI group, MRI was the 
most frequent form of SI used (69; 87%) while 10 (13%) had surveillance mammogram. There was no 
significant difference between the SI and PE groups when comparing age at diagnosis, tumor size, node 
status, margins, tumor biomarkers, chemotherapy, post-operative radiation, suspicious findings on PE, 
tumor histology, BRCA status, or type of reconstruction received. A significant predictive factor of 
postoperative surveillance imaging was breast center surgeon (p < 0.01). With median follow-up time of 
13.5 months, there was no significant difference in LRR between SI and the PE groups (1.3% vs 0.8%, 
p=0.99). Overall, there were a total of 2 LRRs (1%): 1 chest wall recurrence in the SI group and 1 axillary 
recurrence in PE group. Both LRRs were detected by PE; none were detected by SI. The chest wall 
recurrence in the SI group presented as a palpable mass several weeks following a negative surveillance 
MRI. 
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Conclusions: LRR after NSM is a rare event that can be missed by SI. PE alone is an effective means of 
detecting LRR and is an appropriate method of surveillance following NSM. 
 
 
257291 - Nipple areolar-sparing mastectomy in a community hospital setting: Report of an 11-year 
experience 
 
Jay Harness, Michele Carpenter, Melissa Carandang, Maher Gobran, Bonnie Micelli, Monica Hanna, 
Brittany Wagman, Lawrence Wagman 
St. Joseph Hospital, Orange, CA 
 
Background/Objective: Nipple areolar-sparing mastectomy (NSM) has emerged over the past decade as 
an acceptable surgical option for women needing or desiring mastectomy for breast cancer treatment 
and/or prevention. The literature supporting the oncologic and surgical safety of NSM has come almost 
exclusively from academic medical centers. This is a report on an 11-year experience with NSM at an 
urban, community hospital to demonstrate parity with the results reported from academic medical 
centers and to support the use of NSM in the community setting. 
 
Methods: An IRB-approved retrospective chart review was performed on patients undergoing NSM from 
November 2004 to October 2015. Data collected included: patient demographics, co-morbidities, details 
of the surgical procedure, complications, neo/adjuvant therapies, pathology, staging, and recurrences. 
 
Results: Three hundred sixty-five patients underwent a total of 607 NSM. The average age was 50.1 
(range: 21-77 years). Race and ethnicity for 336 patients: Non-Hispanic whites (53%); Hispanic whites 
(19%); Asians (23%), Native Americans, African-Americans and other (5%). Co-morbidities included: 
smoking (11.5%), hypertension (19%), heart disease (4.4%), diabetes (3.6%), stroke/TIA (1.6%). One 
hundred seventy-eight patients had a family history of breast cancer with 35 patients (9.6%) having BrCa 
1/2 genetic based risk. Neoadjuvant chemotherapy: 97/365 (26.6%) patients and adjuvant 
chemotherapy: 81/365 (22. 2%). There were 348 therapeutic NSM (57%) and 259 prophylactic NSM 
(43%). Pathologic staging: Stage 0 (29%), I (32%), II (30%), III (8%) and IV (1%). Patients may have had 
more than one complication. The overall complication rate (analyzed by patient) was 25.2%. This 
included significant complications: implant/expander explantation (4.6%); epidermolysis/partial 
thickness necrosis (9.2%); full thickness necrosis (4.6%); and infections (6.1%). Minor complications were 
ecchymosis (5.9%) and seromas (6.9%). Overall average follow-up was 2.5 years with oncologic specific 
follow-up of 2.8 years. Local/regional recurrences occurred in 14 patients having therapeutic NSM (4%). 
There was 1 nipple-areolar complex recurrence (0.3%) at 3.0 years, 9 additional local and 4 axillary 
recurrences. There were 5/14 recurrences (which includes the nipple-areolar complex recurrence case) 
in patients initially diagnosed with DCIS. Nine (2.5%) patients have died—4 NED and 5 of breast cancer. 
 
Conclusions: NSM was developed to provide a greater sense of femininity following mastectomy for 
treatment and prevention. Over 80% of all cancer care in the US is provided in the community, non-
academic setting. The race/ethnicity and stage distribution of this study’s patient population combined 
with the high number of patients receiving neoadjuvant chemotherapy emphasizes the appropriate, yet 
widespread use of NSM. Low early recurrence rates in a high-risk population (neo/adjuvant 
chemotherapy in 49%), support the oncologic safety. Furthermore, this is emphasized with the single 
(1/348 at risk breasts) recurrence in the nipple-areolar complex. These results with NSM are on par with 
similarly reported large series from academic medical centers and support the use of NSM as a safe 
option for patients in the community setting. 
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256493 - Quality of life after nipple-sparing mastectomy: A prospective study of patients using the 
Breast Q  
 
Kahyun Yoon-Flannery1, Lucy De La Cruz2, Carla Fisher3, Lisa Lin4, Rose Mustafa4, Dahlia Sataloff4, Julia 
Tchou4, Ari Brooks4 
1University of Pennsylvania, Haddonfield, NJ, 2Comprehensive Breast Care Program, Jupiter Medical 
Center, Jupiter, FL, 3Department of Surgery, Hospital of the University of Pennsylvania, Philadelphia, PA, 
4

 
University of Pennsylvania, Philadelphia, PA 

Background/Objective: Nipple-sparing mastectomy (NSM) is an increasingly common procedure and 
considered oncologically safe for select patients. The objective of this study was to examine quality of 
life (QOL) and satisfaction domains for patients who have undergone NSM at our institution. We aimed 
to evaluate these domains by examining psychosocial, sexual, and physical well-being as well as 
satisfaction with breasts and with care after NSM using the BREAST-Q questionnaire.  
 
Methods: After obtaining institutional review board approval, we performed a retrospective review of 
all patients who underwent NSM between July 2010 and June 2015 at our institution. Semi-structured 
telephone interviews were prospectively conducted using the BREAST-Q questionnaire, which measures 
outcomes in a scale from 0-100 points.  
 
Results: We identified 43 patients who underwent NSM during our study period. The median age of our 
patients was 47 (range 30-64). Sixteen patients (37%) underwent NSM for prophylactic purposes, while 
8 patients (19%) for DCIS, 17 patients (40%) for stage I, and 2 patients (4%) underwent NSM for stage II 
disease. Tumors with estrogen receptor positivity were the most common with 21 patients (49%), while 
2 patients (5%) had HER2 positive disease. Thirty-six patients (84%) underwent an implant-based 
reconstruction, with 7 (16%) undergoing an autologous reconstruction. Fifteen patients (35%) had 
adjuvant endocrine therapy while 6 patients (14%) underwent adjuvant chemotherapy, and 1 patient 
(2%) underwent post-mastectomy radiation therapy (PMRT). Twenty-six out of 43 patients participated 
in our study with a response rate of 60%. Median overall satisfaction with breasts was 75 (scale 0-100). 
Psychosocial well-being and physical well-being scores were 80.5 and 81, while the median score for 
sexual well-being was 42. Overall satisfaction with care was very high, with median scores of 100 for 
satisfaction with surgeon, medical team, as well as the office staff. 
 
Conclusions: This single center study shows that NSM provides patients with favorable results in 
domains of psychosocial, sexual, and physical well-being as well as high overall satisfaction. When 
patients are eligible for NSM from an oncologic safety standpoint, NSM should be considered as a 
favorable option particularly in domains of psychosocial and physical well-being. 
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Study characteristics 
 
 
257120 - A case-control study of nipple-sparing versus skin-sparing mastectomy with immediate 
reconstruction in a teaching hospital 
 
Xin Zhan1, John Heineman1, Haimiao Yuan2, Jerrod Keith2, Sonia Sugg3, Lillian Erdahl3, Ronald Weigel3, 
Ingrid Lizarraga3 
1University of Iowa - Department of Surgery, Iowa City, IA, 2University of Iowa Hospitals and Clinics, Iowa 
City, IA, 3

 
University of Iowa, Iowa City, IA 

Background/Objective: Nipple-sparing mastectomy (NSM) for breast cancer or prophylaxis is technically 
more difficult than skin-sparing mastectomy (SSM). In this study, we sought to evaluate our surgical 
outcomes 5 years after introducing NSM in the setting of a teaching hospital with a surgical residency 
and breast fellowship. 
 
Methods: An IRB-approved retrospective chart review was performed on all female patients who 
underwent mastectomy at UIHC between January 1, 2008 and January 1, 2016. Patient and tumor 
characteristics, type of mastectomy, indication for surgery, intra- and peri-operative details, 
complications, and time to adjuvant therapy were obtained with chart abstraction. These variables were 
then compared between patients who underwent SSM or NSM. Pearson chi squared test and two-
sample t-test were used to evaluate associations. Data were abstracted at the breast rather than at the 
patient level. Intraoperative blood loss was reported for the mastectomy and reconstruction together. 
 
Results: We identified 518 mastectomies within the study period: 135 simple mastectomies, 256 SSM, 
and 127 NSM. NSM increased from 2.9% to 48.5% of mastectomies with immediate reconstruction (M-
IR) from 2011 to 2015. NSM patients were younger (mean age 44.8y vs 48.7y, p < 0.0006), had a lower 
BMI (25.3 vs 28.3, p=0.0001), smaller specimen weight (417.3gm vs 611.7gm, p < 0.0001) and were 
more likely to have surgery for prophylaxis than cancer (60% NSM vs 44.8% SSM, p < 0.001). Eighty-one 
percent of NSM were bilateral vs. 62.8% of SSM. The mean mastectomy time was significantly longer for 
NSM vs. SSM for patients without concomitant axillary surgery (p=0.032) and did not decrease over 
time. Bilateral mastectomies were performed simultaneously by 2 surgeons and did not have a longer 
operative time (p=0.356). Patients undergoing NSM had higher intraoperative blood loss compared to 
SSM (mean 245.8 cc vs. 156cc, p=0.0003), and were more likely to require blood transfusion (8.6% vs. 
3.1%, p=0.019). Factors predicting higher blood loss for all patients with M-IR included age < 55y 
(p=0.002), ptosis ≥ grade 2 (p=0.021), surgeon (p=0.046), and bilateral mastectomy (p < 0.001) but not 
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BMI, receipt of neoadjuvant chemotherapy, specimen weight, reason for mastectomy, year of surgery, 
or mastectomy time. On multivariate analysis, only NSM (β =72.7, p < 0.001), bilateral surgery (β =56.7, 
p=0.01), and autologous reconstruction (β =74.9, p=0.046) remained significant predictors of blood loss. 
There was a significant decrease in blood loss between the first and second half of NSM cases (mean 
298.8 vs 190.2cc, p=0.0134) but not for SSM patients over time (p=0.06). There was no significant 
difference between NSM and SSM in rates of infection (5.5% vs. 9.8%, p=0.157), skin flap necrosis 
requiring reoperation (9.4% vs. 7.4%, p= 0.053), post-operative hematoma (3.1% vs. 6.3%, p= 0.199), or 
seroma (7.8% vs. 12.8%, p= 0.167). The rate of skin flap necrosis decreased by more than 50% between 
the first and second half of NSM cases (p=0.031), while other short-term outcomes remained the same. 
The time from surgery to adjuvant chemotherapy (p=0.65) or adjuvant radiation (p=0.89) was not 
different between the 2 groups.  
 
Conclusions: NSM was associated with higher blood loss and more transfusions than SSM. Other short-
term results and time to adjuvant treatment for cancer patients were comparable. Refinement of 
surgical technique and patient selection resulted in less blood loss and lower flap necrosis rate over 
time, but no change in mastectomy time. NSM can be successfully introduced at a teaching institution, 
with careful attention to surgical outcomes. 
 
 
Oncoplastic 
 
256644 - A cost-utility analysis comparing large volume displacement oncoplastic surgery to 
mastectomy with single stage implant reconstruction in the treatment of breast cancer 
 
Abhishek Chatterjee1, Ammar Asban2, Lilian Chen1, Carla Fisher3 
1Tufts Medical Center, Boston, MA, 2University of Alabama, Birmingham, AL, 3

 

Department of Surgery, 
Hospital of the University of Pennsylvania, Philadelphia, PA 

Background/Objective: For larger cancers in moderate- to large-breast sized women, breast surgical 
cancer treatment may include large volume displacement oncoplastic surgery (LVOS) or mastectomy 
with single stage implant reconstruction (SSIR). Often in the case of LVOS, reduction mammaplasty 
designs are used in the oncoplastic reconstructions with a contralateral symmetry operation. The goal of 
this study was to investigate the cost-utility between LVOS versus SSIR to determine which approach is 
cost-effective in the treatment of breast cancer. There has been no previous cost nor clinical 
effectiveness analysis comparing these techniques. 
 
Methods: A review of the literature was performed to calculate probabilities for clinical outcomes for 
each surgical option (LVOS versus SSIR), and to obtain utility scores that were converted into quality-
adjusted life years (QALYs) as measures for clinical effectiveness. For a cost assessment pertaining to 
outcomes in each surgical option, average national Medicare payment rates using DRG and CPT codes 
were used. Radiation was assumed as adjuvant treatment in the LVOS arm. A decision analysis tree was 
constructed comparing LVOS to SSIR (Figure 1) into which these probabilities, QALYs, and costs were 
placed. An incremental cost-utility ratio (ICUR) was calculated comparing the difference for both surgical 
options in costs by the difference in clinical-effectiveness to see which surgical option was more cost-
effective. To validate our results, we performed one-way sensitivity analyses in addition to a Monte-
Carlo analysis.  
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Results: The decision tree (Figure) shows the associated probabilities, QALYs, and costs for each clinical 
outcome arising from either the LVOS arm or the SSIR arm. An ICUR of $644/QALY favoring LVOS was 
calculated based on its clinical-effectiveness gain of 7.11 QALY at an additional cost of $4,579.43 (partly 
due to the additional costs of radiation treatment and the bilateral operation needed for LVOS 
compared to no radiation and unilateral surgery for SSIR). This proved that LVOS is a cost-effective 
surgical option given that a surgical approach is deemed cost-effective if its ICUR is less than 
$50,000/QALY. One-way sensitivity analyses underscored the degree by which LVOS was cost-effective. 
For example, LVOS became cost-ineffective when a successful LVOS cost more than $50,000 (more than 
twice its estimated cost shown in the figure). Similarly, probabilistic sensitivity analysis using Monte-
Carlo simulation showed that even with varying multiple variables at once, results tended to favor our 
conclusion supporting the cost-effectiveness of LVOS. 
 
Conclusions: For the appropriate patients with moderate- to large-sized breasts with breast cancer, 
large volume displacement oncoplastic surgery is cost-effective in breast cancer treatment compared to 
mastectomy with single-staged implant reconstruction. This provides yet another reasonable breast 
conservation surgical option for the breast cancer patient. 
 

 
Oncoplastic surgery versus mastectomy with single stage implant reconstruction decision tree 
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257168 - Aesthetic outcome and complications encountered following oncoplastic breast surgery 
 
Wijesinghe Kanchana1, Rathnasiri Hewage2, Ajith De Silva1 
1National Hospital of Sri Lanka, Colombo, Western Province, Sri Lanka, 2

 

Post Graduate Institute of 
Medicine Sri Lanka, Colombo, Western Province, Sri Lanka 

Background/Objective: Oncoplastic breast surgery (OBS), which demonstrates similar long-term 
survival to mastectomy on randomized trials, has become the preferred treatment option over 
mastectomy for suitable patients largely due to the aesthetic outcome. The aim of this paper is to 
analyze the occurrence of surgical complications as well as the aesthetic outcome after OBS in breast 
carcinoma patients with the intention of identifying areas that need improvement for better patient 
management.  
 
Methods: Ninety-eight patients who underwent OBS in a single surgical unit in National Hospital of Sri 
Lanka from June 2015 to June 2016 were included in the study. Patients were followed up in the breast 
care clinic in the post-operative period and were assessed for early and late complications. Aesthetic 
outcome was evaluated based on scar visibility, breast size, breast retraction, and nipple position using 
the Harvard scale. Patients and surgeons made an independent score.    
 
Results: The mean age was 46 years with a mean interval  follow up period of 9 months post-
treatment. The majority (70.4%) had T2 stage disease according to TNM classification. Level 1 OBS was 
performed in 73.4% of patients while the rest underwent level 2 OBS.  Assessment by the surgeon 
reported a satisfaction level of good to excellent on “scar visibility” and “breast size,” with a 69.3% and 
72.4% recording respectively; compared to only 45.9% and 38.7% for nipple deviation and breast 
retraction. The majority of patients (87.7%) reported good to excellent satisfaction with the overall 
aesthetic outcome of OBS. Common early post-operative complications included seroma formation 
(42.8%), wound dehiscence (24.4%) and surgical site infection (9.1%). Positive margins were seen in 
12.2% who needed re-operation. Among these patients with positive margins, 41.6% requested 
mastectomy for fear of re-positivity, and 58.3% expressed displeasure of re-surgery. There were 59.1% 
of patients who developed radiotherapy-induced skin reactions. Two patients presented with local 
recurrence. Multivariate analysis of factors affecting the aesthetic outcome demonstrated that post-
operative wound dehiscence (p < 0.01) and re-operation (p < 0.05) were significantly associated with 
poor aesthetic outcome.  
 
Conclusions: More emphasis is required on refining the surgical techniques to minimize nipple deviation 
and breast retraction, which were the main drawbacks in aesthetic outcome. The incidence of re-
operation after OBS is favorable in comparison with global figures. However, the risk of re-operation 
should be emphasized to patients prior to embarking on OBS.  
  
 
257326 - Can “extreme oncoplasty” results be replicated? 
 
Rosa Di Micco1, Rachel O'Connell1, Peter Barry2, Nicola Roche1, Fiona MacNeill1, Jennifer Rusby1 
1Royal Marsden Hospital, United Kingdom, London, England, United Kingdom, 2
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Background/Objective: Certain centres develop a reputation for offering specific procedures, but it can 
be difficult to replicate in other units. “Extreme oncoplasty” refers to reduction mammoplasty with 
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immediate contralateral symmetrization for women with multicentric or large tumours (> 5 cm) who 
would otherwise require mastectomy, and has been shown to give acceptable rates of negative 
resection margins, conversion to mastectomy and local recurrence [Silverstein, 2015]. In the UK, 
oncoplastic procedures are routinely offered by breast surgeons yet tumours > 5 cm and multicentric 
disease remain at the limit of, or beyond, most surgeons’ indications. Hypothesis: Bilateral reduction 
mammoplasty (BRM) offers the option of breast conservation, not only with acceptable oncological 
outcomes, but also with minimal serious surgical complications AND with a good aesthetic result. Aim: 
To report comprehensive outcome data on “extreme oncoplasty.”  
 
Methods: With institutional approval, data were collected on a consecutive series of women undergoing 
BRM for multicentric tumours or tumours >5 cm from June 2009 to November 2014. Data included 
clinico-pathological factors, surgical complications (according to Clavien Dindo Classification), 
oncological and patient-reported outcomes (using the BREAST-Q questionnaire). 
 
Results: Fifty-one patients were eligible. Forty-eight had unilateral therapeutic mammoplasty with 
immediate symmetrisation, and 3 had bilateral cancer. The median follow-up was 36 months (IQR 27-
52). All had grade 2 ptosis or more and a UK cup size of C to J pre-operatively. Mean age was 54.9 years 
(SD 9.1), median BMI was 29.9kg/m2 (IQR 25.5-34.9, range 22.3-49.2), and 22 patients (43%) had a 
smoking history. Median tumour size on imaging was 60 mm (IQR 54.5-70, range 50-170); 12 had 
multicentric disease. Twenty-four patients (47%) received neoadjuvant treatment, (17 chemotherapy, 7 
endocrine); none achieved a complete clinical response. Median pathological tumour size was 38.5 mm 
(IQR 30-50). The median resection specimen weight was 267 g (IQR 183-412). Margin re-excision was 
required in 6 patients, 2 went on to mastectomy with autologous reconstruction and were excluded 
from further analysis. Twenty-one (41.2%) women experienced ≥ 1 complication, 18 (35.3%) were 
Clavien Dindo grade 1 (7) (e.g., delayed wound healing, minor skin necrosis, haematoma, seroma) or 
grade 2 (11) (e.g., wound infections), all treated non-operatively. Grade 3a complications were rare (3) 
and mainly on the therapeutic side (p < 0.05). Complications were associated with higher BMI, specimen 
weight, and longer time to radiotherapy (p < 0.05). Local recurrence occurred in 1 patient (2%), distant 
metastases in 3 (5.9%), and 1 has died. Ten patients were excluded from the analysis of satisfaction 
because of death, metastasis, or living abroad. The response rate to the BREAST-Q questionnaires 
among the remaining 41 was 48.8% (20 patients). The median score for the “satisfaction with the 
breast” domain was 75.5 out of 100 (IQR 56-91). Median scores for the other subscales were 89 for 
adverse effects of radiation, 72 for psychological well-being, 55 for sexual well-being, 64 for physical 
well-being, and 100 for information and staff.  
 
Conclusions: These UK data closely reflect previous American reports, providing further evidence that 
BRM can give good local control. In addition, the rate of complications requiring surgical intervention 
was low. Patient satisfaction with breasts is notably high compared with published series of standard 
breast conservation (median 68) and breast reconstruction (median 75 for NSM with implant, mean 71.9 
for flap reconstruction), perhaps reflecting patients’ awareness that mastectomy was the only 
alternative, or new-found satisfaction with an improved breast appearance.  
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256541 - The specialist clinical masters qualification in oncoplastic breast surgery: A globally accessible 
degree supporting clinical excellence 
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Paget University Hospital/ University of East Anglia, Great Yarmouth, England, United Kingdom, 
3
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Background/Objective: In 2009, UK surgical trainees (residents) reported widespread dissatisfaction 
with their training programmes, in part due to new legal restrictions placed on their working hours. We 
identified a need for accessible and flexible specialist clinical education to complement practical on-the-
job experience. The University of East Anglia (UEA), in partnership with the UK Association of Breast 
Surgery (ABS) and the British Association of Plastic, Reconstructive and Aesthetic Surgeons (BAPRAS) 
launched the Specialist Clinical Mastership (SCM) degree in Oncoplastic Breast Surgery in 2010. This 
unique online course is available internationally to both training and established breast surgeons. A firm 
prior grounding in breast oncology surgery is required, as the course builds on this knowledge to 
develop specialist oncoplastic breast reconstruction practice. Clinical knowledge and decision-making is 
developed utilising problem-based, peer-group learning, enhanced by practical training sessions. 
Participation is asynchronous, facilitating learning that complements working practice. Now entering its 
seventh year of delivery, this paper provides an overview of the outcomes of this innovative course.  
 
Methods: Student admissions data were obtained from the University of East Anglia’s Admissions 
Department. Student outcomes were provided by the Learning and Teaching Hub. Student feedback was 
prospectively collected and analysed by the SCM e-technology team. 
 
Results: To date, 124 students have enrolled in the Oncoplastic Breast Surgery Course, including 22 
international students. Ninety-nine students enrolled in the full 3-year Masters course, and 25 in the 2-
year Postgraduate Diploma. To date, 38 awards have been achieved: 16 Masters degrees in Oncoplastic 
Breast Surgery, 6 PG diplomas, and 6 PG certificates. Of the 124 students, 11 students have withdrawn 
for personal reasons and 7 due to failed assessments. Over 30% of course applications followed positive 
personal recommendations by a current student. Student feedback has consistently remained high for 
all aspects of the course (Figure: 2015 student cohort course feedback calculated across all online 
modules)  
 
Conclusions: The SCM in Oncoplastic Breast Surgery won a Gold Award in 2013 at the annual UK e-
learning awards for innovation and quality. Based on this successful model, further Mastership degrees 
were established in Regional Anaesthesia and Coloproctology. A new suite of specialist professional 
development (SPD) courses in breast surgery will launch at UEA in 2017. These will utilise the 
established online components of the SCM programme to provide globally accessible and quality-
assured specialist accreditation in breast surgery, supporting appraisal and revalidation processes. For 
further information regarding SCM and SPD programmes: https://specialist.uea.ac.uk/  
 

https://specialist.uea.ac.uk/�
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Student evaluation of master’s degree 
 
 
257201 - Challenges in utilizing oncoplastic techniques in breast-conserving surgery – A Canadian 
perspective 
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Women's College Hospital, University Health Network, Toronto, ON, Canada 

Background/Objective: Oncoplastic breast surgery (OPS) allows for oncologically safe tumour resection 
while avoiding breast contour deformity and maintaining breast cosmesis. Despite this, these techniques 
are not routinely used in Canada. This study examines Canadian general surgeons' beliefs and utilization 
of oncoplastic techniques in breast conserving surgery (BCS). 
 
Methods: A qualitative study exploring general surgeons’ knowledge and utilization of OPS in BCS was 
completed. Purposive sampling identified general surgeons from across Canada who routinely treat 
breast cancer. Surgeons varied in length/location of practice, extent of training and gender. Data were 
collected via semi-structured interviews and focus groups. Constant comparative analysis identified key 
themes.  
 
Results: Data saturation was achieved after 16 interviews. While most surgeons were interested in 
improving cosmesis and employing OPS, knowledge, beliefs, and access often limited their utilization of 
these techniques. Lack of knowledge about specific oncoplastic techniques and unfamiliarity with the 
difference between oncoplastic and reconstructive surgery were identified as limiting factors. Surgeon 
beliefs were also a factor, as some participants suggested that oncoplastics would not substantially alter 
patients’ cosmetic outcomes. Other surgeons believed that patients are not concerned with cosmesis, 
therefore, utilizing OPS would not provide a substantial benefit. Many surgeons voiced concerns around 
the lack of acceptance by their fellow general surgeons, plastic surgeons, and radiation oncology 
colleagues, feeling unsupported in their attempts to offer OPS. Barriers to access were identified as a 
third key theme. Many surgeons described having limited access to hands-on training as well as minimal 
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support when adopting OPS into their practice. A minority of surgeons also expressed concerns around 
limited access to operating room time and appropriate reimbursement given the increased length of 
operative time and complexity for oncoplastic BCS.  
 
Conclusions: This study identified multiple challenges faced by surgeons in introducing OPS. Key themes 
included educational, acceptability, and attitudinal barriers. Overall, most participants had an interest in 
performing oncoplastic techniques. However, they felt unprepared to utilize them in their surgical 
practice. Active educational and institutional strategies will be required to overcome the current 
challenges and improve provision of OPS in the management of breast cancer. 
 
 
235931 - Estimated percentage of breast volume excision and its relationship with quality of life and 
satisfaction after breast conservation therapy for breast cancer 
 
Megan Mercer, Marilyn Donaldson, Bikash Bandari, Jack Rostas, Nicolás Ajkay 
University of Louisville, Louisville, KY 
 
Background/Objective: Breast conservation therapy (BCT) is the preferred surgical approach for 
patients with early-stage breast cancer. Cosmesis and satisfaction after BCT may be impacted when the 
estimated percentage of breast volume excised (EPBVE) is greater than 10%. In this study, patient 
reported satisfaction and quality of life (QofL) after BCT were evaluated for different EPVBE groups. We 
hypothesized that QofL and satisfaction will be negatively affected as EPBVE increases. 
 
Methods: Patients from a prospectively maintained database treated with BCT (stages 0-III with at least 
1 year follow-up), were evaluated after Institutional Review Board approval. Exclusion criteria included 
incomplete records, bilateral disease, recurrence, or death. Eligible patients were mailed the BREAST-Q 
BCT postoperative survey, which includes 9 satisfaction and QofL modules. A second mailing and phone 
call followed if the first survey was not returned. Responses were processed with the QScore software 
and transformed into summary scores ranging from 0-100. Breast volume (BV) was estimated with a 
previously validated formula from preoperative mammographic cranio-caudal view measurements 
(BV=1/3π radius^2 height). Excised breast volume (EBV) was estimated from surgical specimen weights 
or measurements converted to volume (EBV=4/3πr1r2r3). EPBVE was then calculated ((EBV/BV)x100). 
Patients were grouped based on EPBVE of < 10% and ≥ 10% and mean scores were compared. 
Univariate analysis (UA) was performed utilizing two sample T-test and chi-square tests. Analysis of 
variance (ANOVA) was used to determine the effect of each parameter for satisfaction with breasts. 
Study was funded by grants from the National Cancer Institute (R25-CA134283) and the American 
Society of Breast Surgeons Foundation (research grant 2016). 
 
Results: Of 290 patients, 77 met exclusion criteria. Two hundred thirteen patients were mailed the 
BREAST-Q survey. Eighty-three (38.9%) responses were obtained. UA (EPBVE of ≥10%, n=52 vs. < 10%, 
n=32) showed that age, location in breast, side, stage, ER status, HER2 status, sentinel or axillary lymph 
node dissection, chemotherapy, or hormonal therapy use are independent of EPBVE groups. The ≥10% 
group had greater percentage of adjuvant radiation use (p=0.03), and margin re-excision (p < 0.01). UA 
demonstrated no significant differences among EPBVE groups’ mean scores in all 9 modules: satisfaction 
with breasts (p=0.22), sexual satisfaction (p=0.32), satisfaction with radiation (p=0.29), psychological 
satisfaction (p=0.79), physical satisfaction (p=0.79), and satisfaction with information (p=0.31), surgeon 
(p=0.22), medical team (p=0.92), and non-medical staff (p=0.83). Sexual satisfaction had the lowest 
response rate of all modules at 32.5% (100% response rate for satisfaction with breasts). ANOVA 
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demonstrated no statistically significant effect from any of the variables (location, side, stage, 
chemotherapy use, radiation use, margin re-excision, or EPVBE) for satisfaction with breasts (p > 0.05). 
 
Conclusions: In this study, EPVBE ≥10% does not appear to significantly impact satisfaction or QofL after 
BCT. These results differ from other studies suggesting a negative impact on satisfaction when the 
percentage of breast tissue resected during lumpectomy exceeds 10%. The relationship between EPVBE, 
QofL and satisfaction after BCT needs further analysis. Survey based analysis of satisfaction and QofL 
after BCT are limited by low response rates. 
 

 
Breast Q score analysis 
 
 
256712 - Lateral oncoplastic breast surgery (LOBS) - A new approach: Description of technique and 
short-term results  
 
Gurpreet Singh1, Pavneet Kohli2, Dinesh Bagaria3 
1Postgraduate Institute of Medical Education & Research, Chandigarh, India, 2Dept. Of Surgery, PGIMER, 
Chandigarh, India, 3

 
Dept of Surgery, UP University of Medical Sciences, India, Saifai, Uttar Pradesh, India 

Background/Objective: Oncoplastic breast surgery is one of the most exciting developments in breast 
conservation surgery (BCS). The technique of current-day BCS is a paradigm shift from the old NSABP 
1987 guidelines. New procedures are being described constantly, and only one’s imagination can limit 
this. We describe the surgical technique and short-term results of a new approach to Level I Oncoplasty 
that we have named Lateral Oncoplastic Breast Surgery (LOBS). 
 
Methods: Between January 1, 2013 and April 30, 2016, 106 females were selected to undergo LOBS in 
the Department of Surgery, PGIMER, Chandigarh, India. The cohort included patients diagnosed with 
breast cancer and phyllodes tumour on core biopsy. The selection criteria for BCS were standard and the 
selection for LOBS was based on tumor location (outer-quadrant tumors). In case of phyllodes tumors, 
the tumors could extend medially beyond the outer quadrants. Technique: The incision is marked along 
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the anterior axillary fold and moves downward curving around the breast mound and finishes in the 
inframammary crease. The lump is marked out, and the patient placed in the lateral decubitus position. 
The patient is supported in a way that the table can be tilted both anteriorly and posteriorly. The 
incision is developed along the marked line, and the lateral border of the Pectoralis Major is exposed. 
The breast is then elevated from the pectoral muscle well away from the tumor. The next mobilization is 
in the subcutaneous plane similar to elevation of mastectomy flaps. Thus a biplanar mobilization is 
performed. Tumor resection is carried out and is guided by bimanual palpation of the tumor. Marker 
clips are placed as standard. The residual defect is closed by direct approximation or by adjusting the 
residual breast tissue in to the defect (“swinging flaps”). The breast tissue is sutured to the lateral edge 
of the Pectoralis Major muscle to avoid medial displacement of breast tissue. Axillary clearance is 
performed through the same incision without changing the position of the patient.  
 
Results: Of the 106 patients in the study, 93 (87.7%) had breast cancer, and 13 (12.3%) had phyllodes 
tumors. For patients with breast cancer, the median duration of follow-up was 12 months (range 3-30). 
The mean size of the lump was 2.751±1.37 cm, and the mean weight 70.2±32.42 gm. Three patients had 
a positive margin. In 2 patients, negative margins were achieved by re-excision while one patient opted 
for a mastectomy. Surgical site infection was present in 15 (16.12%) patients. Minor marginal necrosis 
was present in 2 patients. Fat necrosis was diagnosed in 3 patients. In the patients with phyllodes 
tumors, the median duration of follow-up was 20 months (range 16-23). The mean size of the lump was 
8.89±2.01 cm, and the mean weight 359±134.59 gm. One (7.6%) patient suffered SSI. Superficial NAC 
necrosis occurred in 1 patient. There was no marginal necrosis, or need for re-excision in this group. All 
patients were satisfied with the cosmetic outcome. In the study duration, there was no local recurrence.  
 
Conclusions: Early trend analysis of results suggests that the technique is oncologically equivalent to 
conventional BCS. The technique works well for both upper and lower outer-quadrant tumors. Bimanual 
palpation of tumour during resection allows better definition of tumour margins and minimizes the 
breast tissue excised. The cosmetic outcome is appreciated by the patient as the scar is not visible from 
the front in the sitting position. Larger tumors can be removed with this procedure, thus limiting the 
need for reconstruction by a volume replacement technique. If needed, a mini LD flap can be done 
without changing the position of the patient. This technique appears to be an easy and valuable addition 
to the repertoire of a breast surgeon.  
 
 
257344 - Oncoplastic lumpectomy with accelerated partial breast irradiation for breast cancer care 
utilizing a cavity evaluation device: A novel surgical approach 
 
Charles Cox1, Bailee Olliff2, Thomas Sutton3, Michael Glancy2, Adam Golas2, Steven Shivers1 
1USF Breast Health Program, Tampa, FL, 2USF Morsani College of Medicine, Tampa, FL, 3
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Background/Objective: Breast conservation therapy (BCT) has been described as an effective alternative 
to mastectomy for the treatment of breast cancer in select patients, and surgical approaches have 
evolved to include oncoplastic techniques to improve cosmetic outcomes. Oncoplastic reduction 
mammoplasty (ORM) is one such technique, which combines BCT with reduction mammoplasty. This 
procedure ultimately leads to unidentifiable surgical margins, often necessitating total mastectomy as 
salvage therapy in the event of positive margins following ORM. The purpose of the present study is to 
introduce a variation of ORM, which utilizes intraoperative balloon catheter (IOBC) placement during 
ORM to allow preservation of the lumpectomy cavity and future placement of a catheter for accelerated 
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partial-breast irradiation (APBI), if desired. The present study also aims to provide short-term data on 
the efficacy of this technique. 
 
Methods: Following IRB approval, 78 patients undergoing ORM utilizing IOBC placement between 
September 2009 and July 2015 were retrospectively identified from the Breast Cancer Database 
maintained by the USF Breast Health Program. Chart review assessed the rate of positive margins on 
lumpectomy, negative margins on subsequent resection, and the need for total mastectomy. The 
secondary outcome of interest was the rate of postoperative wound complications. Data were analyzed 
using IBM SPSS Statistics 23. 
 
Results: Of the 78 patients undergoing ORM with IOBC placement, 32 (41.0%) had close or positive 
margins, but only 28 required resection. Of those 28 patients, negative margins were ultimately 
achieved in 26 (92.9%) patients, and 2 (7.1%) patients required total mastectomy to achieve negative 
margins. Seventy-three of 78 (93.6%) patients went on to receive APBI. The length of follow-up ranged 
from 0 to 75 months with a median of 19 months. Local recurrence occurred in 5 patients, and distant 
metastasis occurred in one patient. Local wound complications occurred in 21 (26%) cases, and included 
5 seroma formations, 3 occurrences of nipple necrosis, 7 surgical site infections, and 2 instances of 
epidermolysis. Thirteen patients required surgical revision due to wound complications. 
 
Conclusions: ORM with CED placement is an improvement on ORM alone based on the short-term data 
presented. This allows patients to undergo additional direct-margin resection following the index 
operation without requiring salvage mastectomy. The addition of APBI to ORM did not result in severe 
wound complications and may be a viable alternative to whole-breast radiation. Long-term data on 
oncologic outcomes are necessary and will provide an avenue for further study. 

 
Patient treatment 
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La Cruz1, Milko Garces4, Jose Antonio Galarreta1, Sheila Vilchez1, Marco Velarde1, Martin Falla5, Julio 
Abugattas1, Raul Mantilla1 
1Instituto Nacional de Enfermedades Neoplasicas (INEN) - Peru, Lima, Lima, Peru, 2Former Resident at 
Instituto Nacional de Enfermedades Neoplasicas (INEN) - Peru, Lima, Callao, Peru, 3Instituto Nacional de 
Enfermedades Neoplasicas (INEN), Lima, Lima, Peru, 4Clinica San Felipe, Lima, Peru, 5

 

Instituto Nacional 
de Enfermedades Neoplasicas (INEN) – Lima, Peru 

Background/Objective: For the last 20 years, the trend for achieving a good cosmetic result following a 
breast-conserving therapy (BCT) has given rise to oncoplastic surgery (OPS), which combines plastic 
surgery techniques with oncological clear margins. It is a third surgical weapon for breast diseases 
besides mastectomy or BCT. In 2012, OPS was introduced as a surgical standard treatment for breast 
cancer and allied diseases at the National Cancer Center of Peru (INEN). Annually, we take care of 1,200 
new cases, and only 5.6% are DCIS, having the great majority T2-T3 tumors. The goal of this study is to 
analyze a subgroup of patients treated with different OPS techniques between 2012-2015 at INEN.  
 
Methods: We reviewed retrospectively the INEN database for breast cancer and allied diseases treated 
with OPS between January 2012 and December 2015. We collected demographics, tumor 
characteristics, OPS techniques, local and systemic adjuvant treatment, follow-up, complications, 
recurrency, and mortality rates for each case. Surgeries were performed only by breast surgeons 
properly trained under the OPS philosophy, including residents. In some cases, we did OPS after 
neoadjuvant chemotherapy. We excluded inflammatory carcinoma and breast-feeding at time of 
surgery. All patients were classified by AJCC 7th edition. 
 
Results: Of 586 patients, we found 129 (22%) OPS cases. All patients were Peruvian females, no 
Caucasians. Mean age at diagnosis was 53 years (range 20-81), 58 patients (45%) were < 50 years old. 
Eighty-four cases (65%) were T2, and 45 cases (35%) were T1. ER (+) status in 90 patients (69.8%) and 37 
patients (29.1%) had HER2 (+) status by IHQ. One hundred twenty-six patients (97.7%) had a diagnosis of 
carcinoma,and 3 patients (2.3%) had benign phyllodes tumor. Ninety-seven patients (75.2%) underwent 
surgery as primary treatment and then received standard systemic chemotherapy. Sixteen patients 
(12.4%) received neoadjuvant chemotherapy and then OPS. One hundred and six patients (82.2%) 
underwent complimentary radiation therapy. The OPS technique most frequently used was the round 
block in 55 patients (42.6%), followed by lateral mammoplasty with NAC re-centralization in 24 patients 
(18.6%), vertical mammoplasties in 22 patients (17.1), batwing in 8 patients (6.2%), the Grisotti 
technique in 8 patients (6.2%), centralectomy in 4 patients (3.1%), and adipofascial flap in 3 patients 
(2.3%). We found 5 patients (3.9%) had not-specified technique in the surgical report. With the aid of 
plastic surgeons, 11 patients (8.5%) had symmetrization surgery at the same time of OPS. We achieved 
clear margins in 117 patients (90.7%) in a single-time procedure, with less than 10% of patients requiring 
a second surgery: 5 patients underwent re-excision surgery, 3 patients underwent completion 
mastectomy, and 1 patient underwent modified radical mastectomy. Two patients (1.5%) had 
complications, 1 with surgical site infection and 1 with surgical wound dehiscence. In both cases, they 
were managed without further complications. Three patients (2.3%) recurred, 2 of them had >2cm 
primary tumor size, 2 of them were triple negative with high ki-67 index, and 1 of them had 
compromised margins. One patient died of disease progression. Mean follow-up was 20 months (range 
1-65 months).  
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Conclusions: The OPS is a great surgical option when performed by trained breast surgeons in the 
properly selected patient, for achieving the oncologic and cosmetic results that most patients and 
surgeons expect, preserving good overall survival comparable with BCT and mastectomy. 
 

 
Batwing with contralateral symmetrization with same pattern 
 
 
Phyllodes 
 
236904 - Association between recurrence and presence of residual tumor in patients with phyllodes 
tumors undergoing re-excision for close and positive margins  
 
Tracy-Ann Moo, Hanan Alabdulkareem, Andrew Tam, Constance Fontanet, Yao Lu, Alyssa Landers, 
Timothy D'Alfonso, Rache Simmons 
New York-Presbyterian/Weill Cornell Medical Center, New York, NY 
 
Background/Objective: Phyllodes tumors (PT) are fibro-epithelial tumors of the breast for which wide 
local excision (WLE) has been recommended due to risk of local recurrence. Lesions not sampled prior to 
surgery or initially diagnosed as fibro-epithelial lesions (FEL) on core biopsy may have a diagnosis of 
phyllodes tumor on excision. Historically, re-excision for close or positive margins has been the standard 
of care. Re-excision can be problematic in some patients. This study examines the rate of residual 
phyllodes tumor in patients undergoing re-excision for close or positive margins and compares 
recurrence rates among patients undergoing re-excision versus observation. 
 
Methods: From an institutional pathology database, we identified all patients with phyllodes tumor 
diagnosed between 2003 and 2013. A total of 246 cases were identified. Operative and surgical-
pathology reports were reviewed to collect clinical, pathologic, and follow-up data. 
 
Results: Among 246 cases, 144 (59%) had a documented core biopsy result, and 102 (41%) were 
operated for radiological or clinical breast lesions without core biopsy. Among patients who had core 
biopsy, the majority (72%) were initially diagnosed with FEL, 11 % PT and 12% fibroadenoma. Two 
hundred forty-three patients had WLE, and 3 patients had mastectomy. On final pathology, there were 
216 (88%) benign PT and 30 (12%) borderline/malignant tumors. Among patients with benign PT 
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(n=216), margins were negative in 64 patients (29.6%), 50 (23%) had close margins, and 102 (47%) had 
positive margins. Of those with close margins, 22 (44%) underwent reexcision, and residual benign PT 
was found in 2 cases (9%). Among the patients with positive margins, 45 (44%) had re-excision, and 
residual benign PT was detected in 4 patients (8.8 %). After a median follow-up period of 35.5 months 
(range 0.16- 157.7), there were 4 (1.9%) recurrences among patients with benign PT. Two underwent re-
excision for close and positive margins, and 2 recurred after initial excision with negative margins. There 
was no difference in recurrence among patients who had re-excision for positive or close margins versus 
observation (p=0.7 & 0.21) (Table). All recurrent cases were managed with wide excision. 
 
Conclusions: The overall rate of residual benign phyllodes tumor in patients undergoing re-excision for 
close margins was 9% and positive margins 8.8%. Among patients with close or positive margins, there 
was no significant difference in disease recurrence between patients who underwent re-excision and 
those who were observed. It may be reasonable to manage these patients conservatively with close 
follow-up. 
 

 
Recurrence rate among patients with benign phyllodes tumor 
 
 
256707 - Phyllodes breast tumors: A review of a single Saudi institution experience 
 
Yousef Alalawi1, Amal Alhefdhi2, Badar Aladrees3, Ihab Anwar4, Asma Tulbah4, Osama Almalik4 
1North West Armed Forces Hospital, Tabouk, Saudi Arabia, 2King Faisal Specialist Hospital & Research 
Center (KFSH&RC) and AlFaisal University, Riyadh, Saudi Arabia, 3King Faisal Specialist Hospital and 
Research Centre, Riyadh, Saudi Arabia, 4

 

King Faisal Specialist Hospital & Research Center, Riyadh, Saudi 
Arabia 

Background/Objective: Phyllodes tumors (PT) are rare fibroepithelial neoplasms, accounting for about 
0.5% of all primary breast tumors. The study aimed to evaluate the local recurrence, distant metastasis, 
mortality, and overall survival rates of PT cases. 
 
Methods: Retrospective analysis of the clinical, pathological, and therapeutic data of 45 patients with a 
PT who were treated between January 2000 and December 2015 at a single Saudi institution. Tumors 
were classified into benign (21 cases), borderline (6 cases), and malignant (18 cases) according to the 
criteria proposed by the World Health Organization.  
 
Results: The median follow-up period was 35 (7-185 months). The median age was 37 (19-62 years). The 
median tumor size was 9.2 (2.3-25cm). Surgery consisted of wide local excision in 27 cases (60%), simple 
mastectomy in 14 cases (31.1%), and nipple-sparing mastectomy in 4 cases (8.9%). The surgical margins 
were positive in 12 cases (26.7%). While, the overall rate of local recurrence for the entire group was 
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8.9% (4 cases), it was 4.7% (1 case) for benign PT, and 16.6% (3 cases) for malignant PT. Distant 
metastasis developed in 5 patients with malignant PT; thus the distant metastasis rate was 11.1% for the 
entire group and 27.8% for the group with malignant PT. There were 2 mortality cases among those 
affected with malignant PT. Therefore, the mortality rate was 4.4% for the entire group and 11.1% for 
the group with malignant PT.  
 
Conclusions: Our experience suggests that adequate surgery with negative margins is the treatment of 
choice.  
 
 
257289 - Racial/ethnic disparities in malignant phyllodes tumors of the breast: Analysis of the 
National Cancer Database, 1998-2012 
 
Judy Tjoe1, Danielle Greer2, Ahmed Dalmar3 
1Aurora Health Care, Milwaukee, WI, 2Aurora Health Care, Aurora-University of Wisconsin Medical Group 
and Center for Urban Population Health, Milwaukee, WI, 3

 

Aurora Research Institute-Aurora Sinai Medical 
Center, Milwaukee, WI 

Background/Objective: Malignant phyllodes tumors (MPTs) are often excluded from studies examining 
racial/ethnic (RE) differences in breast cancer. Small-scale studies, representing limited geographic 
locations, suggest some RE groups have worse MPT-related outcomes. In this study, we hypothesized 
that large-scale RE disparities would not be evident in MPT presentation, treatment or overall survival 
(OS). 
 
Methods: Using the National Cancer Database, RE differences in patient, geographic, tumor, and 
treatment characteristics were tested for among women diagnosed with MPTs of the breast during 
1998-2012. Predictors of tumor size and disease stage at diagnosis, treatment regimen, time to 
treatment initiation, and OS were identified via stepwise variable selection using Poisson, cumulative 
logit, generalized logit, and proportional hazards models. 
 
Results: Among 4,133 patients with MPTs, White non-Hispanics (WNH) were older at diagnosis (mean 
age 54.3 years) than all other RE groups (46.6-48.5 years). Black non-Hispanics (BNH) showed greater 
prevalence of comorbidities and, along with Hispanics (HIS), were more typically uninsured and residing 
in areas of lowest median income and highest high school dropout rates. Conversely, more Asian non-
Hispanics (ANH) and WNH had private insurance and their majorities resided in areas of the highest 
income bracket. Significant predictors of tumor size at diagnosis included all 12 examined patient and 
geographic factors. Adjusted mean tumor size was 13-27% greater for ANH than BNH (1.13x, 95% 
confidence interval [CI] 1.10-1.16), WNH (1.20x, 95% CI 1.18-1.23), and HIS (1.24x, 95% CI 1.24-1.30) 
patients. Predictors of disease stage at diagnosis included insurance type, RE group, year of diagnosis 
and proximity to a metropolitan area. While disease stage did not significantly vary among WNH, BNH, 
and HIS patients, the probability of higher disease stage was 2x greater in ANH than WNH (OR 2.11, 95% 
CI 1.42-3.14), BNH (OR 1.96, 95% CI 1.25-3.07), and HIS (OR 2.04, 95% CI 1.28-3.23) patients. Predictors 
of treatment regimen (surgery, radiotherapy, and systemic therapy) included nodal status, tumor size, 
and RE group. ANH patients were 2x more likely to undergo total rather than partial mastectomy when 
compared to all other RE groups. In contrast, time to treatment initiation did not depend on RE group; 
significant effects included insurance status, nodal status, and population size (metropolitan area, 
urban, or rural). Patients with private insurance versus no insurance (HR 1.41, 95% CI 1.06-1.88) and 
living in an urban area versus living in a metropolitan area (HR 1.27, 95% CI 1.02-1.58) were more likely 
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to initiate treatment. Lastly, predictors of OS included nodal status, patient age, surgery (none, partial, 
or total mastectomy), tumor size, comorbidity index, radiotherapy, regional location of hospital facility, 
and RE group. Risk of death was 4x greater for BNH than ANH patients (HR 4.06, 95% CI 1.01-4.28). 
Reflecting this pattern, adjusted estimates of 3-year OS were 87.1% (95% CI 76.0-99.9%) for ANH, 74.0% 
(95% CI 58.2-94.3%) for HIS, 73.0% (95% CI 58.3-91.4%) for WNH, and 66.9% (95% CI 48.9-91.4%) for 
BNH patients. 
 
Conclusions: Like breast cancers of epithelial origin, RE differences in presentation, treatment and 
outcome exist in women with MPTs. Determination of whether these differences are attributable to 
socioeconomic factors leading to later presentation versus tumor biology requires further investigation. 

 
Racial/ethnic survival patterns for women diagnosed with malignant phyllodes tumors of the breast 
 
 
Radiation 
 
256806 - Impact of a 3-D bioabsorbable implant on the rate of breast-conserving surgery: Review of 
1067 breast cancer patients in the private practice setting 
 
Michael Cross1, Scott Jones2, Arnold Smith2 
1Breast Treatment Associates, Fayetteville, AR, 2

 
Highlands Oncology Group, Fayetteville, AR 

Background/Objective: Increasing use of oncoplastic procedures has helped to improve aesthetic 
outcomes with breast conservation surgery. However, relatively few surgeons are well versed in these 
techniques. Those who consistently do use tissue re-arrangement caution others about the difficulty this 
may create for radiation targeting. A novel 3-dimensional (3-D) absorbable device sutured to the 
margins of the tumor bed during lumpectomy facilitates use of oncoplastic techniques, provides an 
easily recognizable method for marking the tumor bed, and may help to increase the number of women 
eligible for breast conservation. We examined the number of women in our practice receiving Breast 
Conservation Surgery (BCS) in the 3 years prior to, and following the routine use of this implantable 
marker device in our practice.  
Methods: One thousand and sixty-seven consecutive patients undergoing surgery for breast cancer 
were examined from Jan 1st 2011 through October 31, 2016 (70 months). Demographic information, 
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stage and type of disease, surgical treatment, re-excision rate, type of radiation therapy used, use of 
oncoplastic techniques, and cosmetic outcome were analyzed. BCS as a percentage of all breast cancer 
patients surgically treated at our practice was recorded. The BCS percentage for 2011-13 was compared 
to the BCS percentage for 2014-16 to determine whether the use of the bioabsorbable implant marker 
(introduced into our practice mid-2012) had any impact on the rate of BCS in our practice. The 
implantable marker device (BioZorb, Focal Therapeutics, Aliso Viejo, CA) was utilized in conjunction with 
oncoplastic techniques during surgery and was subsequently used by radiation oncologists for boost or 
PBI planning for radiation therapy. Method of radiation therapy delivered was also recorded.  
 
Results: The rate of BCS for the 2011-2013 time period was 35.7%, whereas the rate of BCS for the 
2014-16 time period was 45.6% (a 27.7% increase). Early reports regarding cosmetic appearance of the 
breast with use of the marker during BCS show a trend for excellent or good cosmesis in over 90% of 
patients, as judged by both physicians and patients. An increase in the routine use of hypofractionation 
in our BCS patients has also been noted with routine use of the device.  
 
Conclusions: We found this device facilitated use of oncoplastic techniques by providing a 3-D structure 
with a degree of volume replacement that could support tissue flaps when sutured directly to the tumor 
bed margin. In addition, the marker provided a consistent method to clearly identify the tumor bed for 
radiation planning even after extensive tissue re-arrangement within the breast. The increased rate of 
BCS seen in our practice in the years following adoption and routine use of the device is likely a result of 
the favorable cosmetic outcomes achieved combined with the increased use of hypofractionated 
(shorter course) radiation therapy.  
 
 
221000 - The use of hypofractionated radiation therapy in a large, multi-state community-based 
physician practice 
 
Bonnie Jerome-D'Emilia1, John D'Emilia2 
1Rutgers University, Haddonfield, NJ, 2

 
The Northern Navajo Medical Center, Haddonfield, NJ 

Background/Objective: Hypofractionated radiation therapy is a clinically efficacious short course of 
treatment for patients with early-stage breast cancer treated with breast-conserving surgery that is 
underused in the United States as compared to Canada and the United Kingdom. The purpose of this 
study was to examine the use of hypofractionated radiation therapy over time in a large, multi-state 
privately owned, community-based radiation oncology practice in the United States. 
 
Methods: This cross-sectional study utilized a cancer database abstracted from patients’ records, and 
maintained by a private, for-profit radiation oncology physician group. The sample of patients was 
restricted to women who met the criteria for hypofractionation as specified in ASTRO guidelines: age 50 
and older, with negative lymph nodes, following BCS for early-stage invasive breast cancer or ductal 
carcinoma in situ (DCIS), and having had no chemotherapy treatment. The years 2004 through 2013 
were included. Bivariate associations of patient, geographic location, and tumor variables were tested 
with the Pearson’s chi square test. Covariates found through bivariate analysis to be associated with 
hypofractionation with p-values of < 0.5 were included in a multivariate logistic regression model, with 
the addition of tumor grade which is an important clinical finding that has been found to be associated 
with the effectiveness of hypofractionated RT. The logistic regression model was used to identify an 
association between covariates and the odds of receiving hypofractionation therapy.  
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Results: Of the 5,959 women in the database, 230 or 3.86% of the total cases received hypofractionated 
RT. The number of women that were treated with the shorter course of radiation increased over the 
study period, from 5 patients (1.4% of total patients) in 2004 to 55 patients in 2013 (8.76% of total 
patients) (p < .001). In the logistic regression model, the significant factors related to the use of the 
shorter course of treatment were age, with older women more likely to receive hypofractionation, 
particularly women over 80 years of age (OR 7.14; 95% CI 3.61- 14.1; p < .001), facility location, with the 
West as the area in which women were most likely to receive hypofractionation (OR 7.93; 95% CI 4.01-
15.66; p < .001), and year of surgery with 2013 as the year in which a woman’s chance of receiving 
hypofractionation was highest (OR 6.94; 95% CI 2.60-18.49; p < .001).  
 
Conclusions: A significant majority of patients for whom hypofractionated RT would be appropriate 
received conventional RT throughout this study period. In regards to age, the shorter course of 
treatment was primarily used for women over the age of 80. This finding is consistent with that found in 
other recent US studies. The geographic variation that was found in this study is consistent with Wang 
and colleagues, in which the regions of the country with the greatest use of hypofractionation were the 
West and the Midwest. The increase in the use of the short course of treatment over the course of ten 
years is consistent with recent US studies, and is consistent with the typical diffusion of medical 
innovation which will show an increase over time. Given that the trend of hypofractionated RT use has 
been found to be slowly increasing in the US, future studies are needed to demonstrate the factors that 
are facilitating or impeding continued adoption of this medical innovation in the US.  
 

 
Odds ratio for receipt of conventional fractionation versus hypofractionation from the logistic regression model 
 
 
256842 - Post-lumpectomy radiation therapy for DCIS: A single-institution’s experience 
 
Esther Dubrovsky, Naamit Gerber, Sarina Lowe, Allison Brodsky, Jennifer Chun, Shira Schwartz, Amber 
Guth, Deborah Axelrod, Richard Shapiro, Freya Schnabel 
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NYU Langone Medical Center, New York, NY 
 
Background/Objective: In a time when clinicians are attempting to identify a cohort of patients with 
ductal carcinoma in situ (DCIS) who will benefit most from post-lumpectomy radiation therapy (RT), 
tools have been developed to quantify patients’ risk for in-breast recurrence. These tools have not yet 
been integrated into standard use. At our institution, the recommendation for RT after lumpectomy for 
DCIS is guided by established clinicopathologic factors and reviewed by a multi-disciplinary group. The 
purpose of this study was to compare the clinicopathologic characteristics and outcomes of post-
lumpectomy DCIS patients with and without RT at our institution. 
 
Methods: The Institutional Breast Cancer Database was queried for all women who were diagnosed with 
DCIS from 2010-2016. Variables included age, method of presentation, risk factors, tumor and treatment 
characteristics, and ipsilateral breast tumor recurrence (IBTR).  Statistical analyses included Pearson’s 
Chi Square and Fisher’s Exact Tests. 
 
Results: Of 480 women with pure DCIS and no prior history of breast cancer, 350 (73%) underwent 
lumpectomy. The median follow-up was 4 years, and median age was 60 years. Two hundred thirty-six 
(67%) women underwent RT following lumpectomy. Compared to women who did not undergo RT, 
these women were younger (p=0.003), had larger tumor size (p=0.0008), higher grade (p=0.0006), and 
comedo features (p=0.03). Women who underwent post-lumpectomy RT had an IBTR rate of 2% vs. 4% 
(p=0.32) with no RT. The 10 patients with early IBTR in both groups were younger (median age 54 years), 
and all had intermediate- or high-grade DCIS. Of the 114 patients who did not undergo adjuvant RT, 70 
(61%) met the RTOG 9804 criteria for omission of adjuvant RT. Of the 44 patients who did not receive 
adjuvant RT and did not meet RTOG 9804 criteria, 20 declined RT, and 24 were not referred. 
 
Conclusions: Within a relatively short follow-up period, we found a very low overall rate (3%) of IBTR for 
our patients who underwent lumpectomy for DCIS. These results are consistent with previously 
published trials on post-lumpectomy RT in DCIS. RT at our institution is recommended based on well-
established clinicopathologic factors and multidisciplinary care. Considering the low recurrence rates, 
we recommend continuing the current trend of using published criteria and multidisciplinary review. It 
remains to be seen to what extent the newly developed recurrence tools, such as Oncotype DX ® Breast 
DCIS Score™, will improve upon these short-term recurrence rates.  
 
 
256175 - Four-year results of a single site X-ray IORT trial for early breast cancer 
 
Melinda Epstein1, Brian Kim1, Kevin Lin1, Peter Chen1, Sadia Khan2, Lincoln Snyder1, Colleen Coleman1, 
Lisa Guerra3, Cristina De Leon1, January Lopez1, Melvin Silverstein2 
1Hoag Memorial Hospital Presbyterian, Newport Beach, CA, 2Hoag Memorial Hospital 
Presbyterian/University of Southern California, Newport Beach, CA, 3

 
Breast link, Newport Beach, CA,  

Background/Objective: Two prospective randomized trials, TARGIT-A and ELIOT, have shown 
intraoperative radiation therapy (IORT) to be a safe alternative to whole-breast radiation therapy 
following breast-conserving surgery for selected low-risk patients. However, minimal data are available 
about the clinical effectiveness of this modality of treatment using the Xoft® Axxent® Electronic 
Brachytherapy System® (Axxent System). To address the lack of data, we instituted a single site 
prospective IORT trial utilizing the Axxent system. 
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Methods: Two hundred and one patients with 204 distinct breast cancers were enrolled in a prospective 
X-ray IORT trial at Hoag Memorial Hospital Presbyterian from June 2010 to September 2013. Prior to 
surgery, all patients had tumor spans ≤ 30 mm in greatest extent as determined by mammography, 
ultrasonography, and MRI. All tumors were treated with breast-conserving surgery and IORT. To be 
eligible for IORT as the sole adjuvant radiation therapy, final pathology had to confirm tumor extent ≤ 30 
mm, tumor margins ≥ 2 mm, no evidence of extensive lymphovascular invasion, and negative lymph 
nodes (isolated tumor cells were acceptable). Data were collected at 1 week, 1 month, 6 months, 1 year, 
and yearly thereafter.  
Kaplan-Meier analyses were used to estimate recurrence-free survival. 
 
Results: To date, there have been 7 ipsilateral breast tumor events (3 DCIS and 4 invasive), no regional 
or distant recurrences, and no breast cancer-related deaths. One ipsilateral breast tumor event was 
within the IORT field, 4 outside of the IORT field but within the same quadrant as the index cancer, and 2 
were new biologically different cancers in different quadrants. Three of 7 events were in patients who 
deviated from the protocol criteria. With a median follow-up of 45 months, Kaplan Meier analysis 
projects 3.3% of patients will recur at 4 years. If only same quadrant recurrences are considered, the 
Kaplan Meier analysis predicts 2.7% of patients will recur at 4 years. 
 
Conclusions: The recurrence rates observed in this trial were comparable to those of the prospective 
randomized TARGIT-A and ELIOT trials as well as the retrospective TARGIT-R trial. The low complication 
rates previously reported by our group as well as the low recurrence rate reported in this study supports 
the cautious use and continued study of IORT in selected women with low-risk breast cancer. 
 

 
Local recurrence-free survival 
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257036 – 3-D implantable marker provides benefits for radiation targeting and cosmesis 
 
Cary Kaufman1, Michael Cross2, Nayana Dekhne3, Kiran Devisetty4, Dave Edmonson5, Jennifer Gass5, 
Cathy Graham6, Linsey Gold7, Sharad Goyal8, William Hall9, Robert Hong10, Scott Jones11, Robert Kuske12, 
Sonali Pandya5, Rogsbert Phillips13, Steven Schonholz14, Linda Smith15, Lorraine Tafra16 
1University of Washington, Bellingham, WA, 2Breast Treatment Associates, Fayetteville, AR, 3William 
Beaumont Hospital, Comprehensive Breast Care Center, Royal Oak, MI, 4Karmanos Cancer Institute, Flint, 
MI, 5Women and Infants Hospital Brown University, Providence, RI, 6Georgia Breast Care, Marietta, GA, 
7Comprehensive Breast Care, Beaumont Hospital, Troy, MI, 8Rutger's Cancer Institute of New Jersey, New 
Brunswick, NJ, 9PeaceHealth St. Joseph Cancer Center, Bellingham, WA, 10Virginia Hospital Center, 
Arlington, VA, 11Highlands Oncology Group, Fayetteville, AR, 12Arizona Breast Cancer Specialists, 
Scottsdale, AZ, 13Emory Healthcare, Metro Surgical Associates Inc., Atlanta, GA, 14Noble Hospital, 
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The Rebecca Fortney Breast Center; 
Anne Arundel Medical Center, Annapolis, MD 

Background/Objective: Post-lumpectomy deformities of the breast occur in more than 30% of patients. 
Post-treatment correction of these defects is difficult, thus, there is a true opportunity for new surgical 
and radiation techniques to help improve patient outcomes. Oncoplastic techniques have provided 
some improvement; however, the extensive tissue re-arrangement during these procedures can result 
in a negative impact on radiation targeting. A unique 3-D implantable marker was designed to provide 
improved targeting, some degree of volume replacement and function as a tool for permanent marking 
of the tumor bed for long-term surveillance. We studied the effect of the device on visualization of the 
lumpectomy tumor bed during radiation targeting, its impact on boost treatment volumes, and impact 
on cosmetic outcome over a 3-year follow-up period.  
 
Methods: Following informed consent, eligible patients undergoing breast conservation with 
implantation of the bioabsorbable 3D implantable marker (BioZorb, Focal Therapeutics, Inc – Aliso Viejo, 
CA) were enrolled in a multi-center clinical registry. A total of 395 patients have been enrolled from 12 
centers over the past 4 years (296 with follow-ups reported). Data include patient demographics, breast 
size, tumor characteristics, surgical and radiotherapy techniques, cosmesis, and follow-up. In each case, 
the device was sutured directly to the margins of the tumor bed during lumpectomy with or without 
oncoplastic closure techniques. The marker was utilized for boost or partial-breast irradiation (PBI) 
planning or treatment targeting.  
 
Results: Data on 296 patients with median follow-up 10 months (FU: 42% 0-12 months, 23% 12-24 
months, 10% 24-48 months) was collected analyzed for this study. Median age was 64 years, 82% of 
women were postmenopausal, and 58% had one or more comorbidities. Breast size was evenly 
distributed between cup size B (29%), C (32%) and >D (35%). Cancers were in-situ (20%) and invasive 
(79%) measuring T1 (59.2%) and T2 (19.1%). Oncoplastic rearrangement with the implantable marker 
was used on 92% of patients at the time of lumpectomy (20.7% with minor mobilization of local tissue 
flaps, 71.5% with moderate/extensive tissue rearrangement). Re-excision (including mastectomy for 
extensive disease) occurred in 8.9% of patients. Infections occurred acutely (0-6 wk) in 6 patients, and in 
1 patient the device was removed during surgical debridement of the postoperative infection. No cancer 
recurrences have been reported. The device was utilized by radiation oncologists for boost or PBI 
planning and treatment. Early reports regarding cosmetic appearance show a trend for excellent or good 
cosmesis (93% and 93%, 0-12 months post-surgery) as judged separately by both physicians and 
patients.  
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Conclusions: These early findings suggest excellent cosmesis can be achieved in the vast majority (>90%) 
of patients undergoing BCS and implantation of this unique device. The combination of improved 
radiation planning and targeting to decrease treatment volumes and the 3D structure providing volume 
replacement and a mechanism for tissue ingrowth are likely factors contributing to the excellent 
cosmesis reported in these patients.  
 
 
257122 – Long-term value of 3-D bioabsorbable tissue marker on radiation planning and targeting, 
cosmesis, and follow-up imaging 
 
Cary Kaufman1, Karen Zacharias2, Amber Rogers2, Sid Nix2, Jaymie O'Donnell2, Nancy Schnell2, Laurie Hill3 
1University of Washington, Bellingham, WA, 2Bellingham Ambulatory Surgery Center, Bellingham, WA, 
3

 
Bellingham Regional Breast Center, Bellingham, WA 

Background/Objective: Early breast cancer is most often treated with breast-conservation lumpectomy 
followed by radiation therapy. With long-term survival, desired outcomes include both cancer survival 
and optimal cosmetic results. Despite oncoplastic surgery and focused radiation techniques, some 
patients will be left with less-than-optimal cosmetic results. Accurate radiation targeting may decrease 
the overall volume of breast tissue treated, helping to decrease the negative cosmetic effects of 
radiation. We used a 3-D bioabsorbable marker (3DM) to aid in radiation targeting and have followed 
the long-term results on cosmetic outcome and follow-up imaging. 
 
Methods: Between May 2014 and September 2016, we implanted a 3DM in 79 patients at lumpectomy 
for breast cancer often combined with oncoplastic reconstruction (reconstructive lumpectomy). 
Radiation oncologists assessed impact on radiation planning and targeting. Of the entire group, 36 
patients have been followed for at least 1 year with serial exams, follow-up mammograms, and 
assessment of cosmesis by clinician and patients. 
 
Results: All 79 patients were evaluated for use of the 3DM. There were no cancer recurrences nor 
problems with the 3D requiring removal in any patient. Overall, radiation oncologists felt 3DM was 
useful for treatment planning in 85% of patients. The figure demonstrates the value in planning and 
targeting by radiation oncologists. Use of 3DM targeting for boost or partial-breast irradiation occurred 
in 69%. The 3DM allowed more exact targeting in patients receiving boost or partial-breast radiation, 
allowing treatment volumes to decrease by an average of 24% in partial-radiation patients. Of the 36 
patients who have completed at least 1 year of follow-up, cosmesis was rated as excellent/good by 
clinicians (96%) and patients (96%). Mammograms taken at 1 year revealed minimal increase in fibrotic 
density in the area of the 3DM when compared with the similar area on the opposite breast. 
 
Conclusions: Use of a 3DM bioabsorbable marker positively contributes to radiation treatment planning 
and targeting. This is followed by long-term excellent/good cosmetic results with minimal changes on 
mammograms. Use of 3DM is associated with a positive long-term effect on breast cancer patients 
receiving breast-conserving surgery. An ongoing registry study using 3DM may verify these findings in 
multiple centers. 
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Radiation oncologist assessment and long-term results  
 
 
257394 - Feasibility of intraoperative radiation therapy using CT-guided high-dose-rate brachytherapy 
without a fully integrated brachytherapy suite  
 
Melissa Lazar1, Adam Berger2, Gina Petroni3, Theodore Tsangaris2, Pramila Anne1, Nicole Simone2, Bruce 
Libby3, Timothy Showalter3, Shayna Showalter4 
1Thomas Jefferson University Hospital, Philadelphia, PA, 2Thomas Jefferson University, Philadelphia, PA, 
3University of Virginia, Charlottesville, VA, 4

 
University of Virginia School of Medicine, Charlottesville, VA 

Background/Objective: Accelerated partial-breast irradiation (APBI) is becoming a popular choice as an 
alternative to whole-breast irradiation in patients with early-stage breast cancer. Intraoperative 
radiation therapy (IORT) is a form of APBI that allows for the delivery of a single fraction of radiation at 
the time of breast-conserving surgery (BCS). Currently available methods of IORT have been criticized 
due to lack of image-guided treatment planning and poor dosimetry resulting from the use of low-
energy photons. At another institution that has an HDR brachytherapy suite and in-room computed 
tomography (CT), a novel form of breast IORT was developed. This allows for customized treatment 
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planning and delivery of a higher prescription dose. The procedure and IORT treatment all take place in 
a fully integrated brachytherapy suite. We sought to test the feasibility of this method of IORT at our 
institution that does not have a fully integrated brachytherapy suite.  
 
Methods: A feasibility study at a second site was designed to be incorporated into an ongoing 
prospective Phase II trial. Eligibility criteria included patients 45 years or older with invasive or situ 
breast cancer with a tumor size < 3 cm and N0 disease. Patients were eligible before (pre-pathology) or 
within 30 days (post-pathology) of their BCS. BCS was performed in a same-day procedure unit. A 
multilumen brachytherapy balloon was placed in the lumpectomy cavity and filled to an appropriate 
volume. Cavity conformance was assessed using ultrasound. Following discharge from the same-day 
procedure unit, the patients walked to the radiation oncology department and underwent CT imaging, 
treatment planning, and HDR brachytherapy to a dose of 12.5 Gy (to 1-cm depth from the balloon 
surface) was delivered. Following treatment, the balloon was deflated, and the catheter was removed. 
The primary endpoints were feasibility and acute toxicity. Feasibility was defined as being able to deliver 
protocol treatment in 12 of the first 15 patients accrued to the study. 
 
Results: Sixteen patients were consented for the study, and 1 was found to be ineligible. Fifteen patients 
were enrolled in the study. The median age of patients enrolled was 64 (range 49 to 72 years old). There 
were 7 Caucasian patients, 9 African American patients, and 2 Hispanic patients. Fourteen of the 
patients were treated in the pre-pathology cohort, and 1 was treated in the post-pathology cohort. All 
patients were able to receive protocol-directed therapy (95% CI 78, 100%), and thus the study was 
deemed feasible. Two patients had adverse events; 1 patient developed a seroma after surgery 
requiring oral antibiotics and aspiration, and 1 patient developed wound breakdown requiring local 
wound care.  
 
Conclusions: For patients with early-stage breast cancer, HDR brachytherapy with CT guidance is 
feasible and safe in a setting without an integrated brachytherapy suite. Our novel approach to breast 
IORT incorporates image guidance and allows for a higher radiation dose than conventional IORT and is 
currently being evaluated in a prospective phase 2 trial.  
 
 
227178 - Placement of the BioZorb® marker is associated with smaller irradiated tumor bed in 
patients receiving breast-conserving therapy 
 
Kunal Sindhu, Jaroslaw Hepel, David Wazer, Theresa Graves, Charu Taneja, Doreen Wiggins, Kara 
Leonard 
Rhode Island Hospital, Brown Alpert Medical School, Providence, RI 
 
Background/Objective: The BioZorb® marker, produced by Focal Therapeutics, is a walnut-sized coil 
equipped with 6 titanium surgical clips that can be implanted in the tumor bed during breast-conserving 
surgery. By precisely defining the lumpectomy site in 3 dimensions, the device marks the surgical site for 
radiotherapy planning and is particularly helpful for boost planning. We aim to evaluate if patients with 
BioZorb® marker have smaller volume tumor bed than those with free clips or no clips.  
 
Methods: Women diagnosed with breast cancer who were treated in the radiation oncology 
department at Rhode Island Hospital between May 1, 2015 and April 30, 2016 were retrospectively 
identified from an institutional database. Patients were classified as having had a BioZorb® placed or not 
having had a BioZorb® placed. Surgical pathology reports from all patients were examined to calculate 
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the total specimen volume excised during breast-conserving surgery. For all patients, 3 dimensions were 
reported for the lumpectomy specimen size and volume was calculated as a cube to represent the 
lumpectomy specimen volume. Tumor bed volume was determined based upon the contour established 
by the treating radiation oncologist in Philips©

 

 Pinnacle3 treatment-planning software. Linear regression 
analyses were performed to determine the relationship between excised surgical specimen volumes and 
tumor bed volumes in both patients who had and who had not received the implantable Biozorb® 
marker. The differences in the slopes of the 2 groups of patients were assessed for statistical 
significance using the t-test. 

Results: A total of 117 women treated with breast radiation in our department during the defined time 
interval were identified; 42 women with implantable BioZorb® marker and 75 women without. Mean 
surgical specimen volume was 102.7 cc for women with BioZorb® and 104.2 cc for women without. 
Mean tumor bed volumes were 27.5 cc and 43.2 cc for women with and without BioZorb® placement, 
respectively. The figure demonstrates the linear relationship between excised surgical specimen volume 
and tumor bed volume in both groups of patients. The standard error among the group of patients who 
had received the Biozorb® marker was 23.739, compared to 46.474 in the non-Biozorb® group. A t-test 
for significance found that the difference in the slopes of the lines of best fit between the 2 groups was, 
in fact, statistically significant (t=0.001).  
 
Conclusions: The BioZorb® implantable device is associated with smaller tumor bed volumes and as 
such, with smaller accelerated partial breast irradiation or boost irradiated volumes. These findings 
suggest that the Biozorb® system may offer an advantage in more precisely defining the lumpectomy 
site and in sparing larger volumes of healthy breast tissue from radiation. As these are early institutional 
data, the sample size is small, representing one limitation of the study.  
 

 
Biozorb vs. non-biozorb 
 
 
257173 - Intraoperative radiotherapy for breast cancer treatment in a rural community 
 
Allison Lorenzen1, Boris Kiriazov1, James DeAndrade1, Ingrid Lizarraga2, Sonia Sugg2, Carol Scott-Conner1, 
Lillian Erdahl2, Wenqing Sun1, Ronald Weigel2 
1University of Iowa Hospitals and Clinics, Iowa City, IA, 2

 
University of Iowa, Iowa City, IA 

Background/Objective: Access to quality health care poses particular challenges to patients living in 
rural communities. Multidisciplinary care for breast cancer patients in rural communities is further 



 

The American Society of Breast Surgeons 262 2017 Official Proceedings 
 

complicated by an aging population and the distance patients must travel to treatment facilities. Single-
dose intraoperative radiotherapy (IORT) offers a viable treatment alternative to traditional whole-breast 
radiation therapy (WBRT) for select patients. The purpose of this study was to analyze the utilization of 
IORT in patients undergoing breast-conserving surgery for breast cancer at a single academic institution 
located in a rural state.  
 
Methods: A retrospective review of patient medical records was conducted for all patients at a single 
institution with a diagnosis of DCIS or invasive breast cancer from April 2012 to September 2014 who 
had undergone breast-conserving surgery in conjunction with either IORT or WBRT at the operating 
institution. Student’s t-test or Fisher’s exact test were used to make statistical comparisons 
 
Results: Patients undergoing IORT (n=72) were significantly older than patients treated with WBRT 
(n=80) (66 vs. 58 years, p < 0.001) and had smaller tumors on pre-operative imaging and final pathology 
(1.1vs.1.6 cm, p < 0.001; 0.95vs.1.33, p < 0.02). IORT patients lived farther from the treating facility than 
WBRT patients (55 vs. 36 miles, p < 0.03; Table). To account for biases created in IORT selection criteria, 
subgroup analysis were performed for women receiving WBRT with similar characteristics (age > 50 
years, tumors < 3 cm, and clinically node negative). While differences in age (66 vs. 63, p < 0.05) and 
tumor size by pathology (0.95 vs. 1.31, p=0.02) remained significantly different, tumor size by pre-
operative imaging was no longer significant (1.1 vs. 1.4 cm, p=0.08). The distance patients traveled from 
their homes to the treating facility remained significantly higher for patients receiving IORT (55 vs. 29 
miles, p < 0.02). 
 
Conclusions: Eligible women at our institution electing to receive IORT tended to be older and live 
further from the treating facility than those choosing to undergo WBRT. Given that access to quality 
health care has been associated with challenges for patients living in rural areas, these data suggest that 
IORT is an attractive option for women from rural communities.  
 

 
Characteristics of patients receiving IORT vs. WBRT 
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257026 - MammoSite brachytherapy: A retrospective patient survey regarding perceived cosmesis, 
access to care, and overall satisfaction 
 
Jason Nealy, Constanze Rayhrer, Gosta Iwasiuk 
Community Memorial Health System, Ventura, CA 
 
Background/Objective: For decades, whole-breast irradiation (WBI) has been used to reduce the risk of 
ipsilateral breast tumor recurrence (IBTR) after breast-conservation surgery (BCS) for early breast 
cancers. Accelerated partial-breast irradiation is a newer technology allowing an accelerated course of 
therapy while maintaining equivalent long-term patient survival. This study addresses patient-perceived 
cosmesis after therapy, access to care, and their overall impression of the accelerated course of 
radiation.  
 
Methods: This is a retrospective study performed from a single center in Ventura, California. 
Appropriate patients were chosen using the American Society for Therapeutic Radiology and Oncology 
(ASTRO) consensus guidelines for APBI in 2009 that included age, BRCA status, tumor size, margins, LVSI, 
estrogen receptor status, multifocality/centricity, histology, nodal status, and receipt of neoadjuvant 
chemotherapy. Surveys were conducted on patients who underwent BCS between 2007 and 2012 on a 
voluntary basis. Fifty-four patients met inclusion criteria; 48 surveys were completed and returned.  
 
Results: Overall, patient satisfaction with BCS followed by MammoSite brachytherapy is very high 
(98.8% very satisfied or satisfied, 4.1% neutral). Similarly, patient satisfaction regarding cosmesis mirrors 
overall satisfaction (98.8% very satisfied, 4.1% neutral). Breast redness (4.2%) and skin changes (2.3%) 
were the highest-reported, long-term sequelae following brachytherapy. Reported long-term 
complications were very low, 6.5%. If APBI were not offered and a complete course of WBI of 5 to 7 
weeks was required after BCS, 85.5% of responders propose they could have completed this, while 
14.5% respond that they would be unable to complete due to various obligations or geographic 
limitations.  
 
Conclusions: Though APBI has demonstrated higher occurrences of local recurrence compared to WBI, a 
niche patient population exists who will benefit from APBI when the alternative is to forgo adjuvant 
therapy. This niche constitutes those who are unable to adhere to the course of radiation therapy for 
WBI. This study provides a clearer picture of the patient’s perception of APBI with a focus on cosmesis 
and access to care. This unique perspective allows improved patient counseling of expectations during 
treatment and long-term outcomes following therapy. The emphasis on cosmetic outcomes following 
breast cancer treatment was highlighted; however, even those who reported “neutral” satisfaction to 
overall cosmesis recommend APBI in lieu of WBI or mastectomy alone. This may be a culturally adapted 
negative perception of mastectomy or may reflect the relative convenience of an accelerated course of 
therapy.  
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251483 - Clinical analysis of early results of the implementation of intraoperative radiotherapy with 
the Intrabeam device during breast-conserving surgery of early breast cancer in a private hospital 
 
Yonina Tova, Moshe Papa 
Assuta Medical Center, Tel-Aviv, Israel 
 
Background/Objective: Results of TARGIT trials increased clinical interest in intraoperative radiotherapy 
(IORT) during breast-conserving surgery (BCS) in early breast cancer, and thus we have evidence of an 
increase in its use. At Assuta Medical Centers, we implemented this treatment in a private hospital 
setting where multiple surgeons use it. This report reviews surgical oncology guidelines, the protocol for 
the treatment, as well as the outcomes for breast cancer patients who received IORT as their sole 
radiation treatment at our hospital 
 
Methods: From August 2014 to October 2016, 2,484 breast cancer patients underwent breast-
conserving surgery at Assuta Medical Centers, Tel Aviv, Israel. One hundred thirteen early-stage breast 
cancer patients received BCS and IORT with the Intrabeam radiation device. Since there was a large 
diversity of surgeons, each patient, along with their radiological and pathological data, was presented to 
a multidisciplinary tumor board which included surgeons, radiation oncologists, medical radiologists, 
pathologists, and breast imaging radiologists. After approval, the patient received IORT. All surgeons had 
training as well as a supervision period prior to doing the procedure individually. Adjuvant therapy 
including EBRT, chemotherapy, or hormonal therapy was administered according to the final pathologic 
results and oncologic guidelines. Patients were followed to determine oncologic events, short-term 
toxicity, and overall cosmesis. 
 
Results: Out of the 2,484 breast cancer patients, 159 cases (6.4%) were referred for IORT. One hundred 
thirteen patients (71%) were eligible and were treated with IORT by Intrabeam. With a median follow-up 
of 18.8 months (range 2 to 26 months), no patient developed local relapses. There were no metastases 
and no deaths. The average hospital stay was 1.2 days, and wound healing time was 7±2 days. Four 
patients (4.8%) developed postoperative infection, 2 of them (2.4%) had delayed infection, and one 
patient (1.2%) experienced a hematoma. Two patients needed surgical re-excision. There was no 
observed excess need for pain medication. The evaluation of cosmetic outcome showed that 82% of the 
patients graded as excellent or very good, while 18% patients graded it as good. Four patients (4.8 %) 
needed additional external radiation therapy. We analyzed the reasons for non-treatment in the 29% of 
referred patients. We found that 36% of these did not meet the eligibility criteria, 17% had positive SLN 
during surgery and IORT was aborted, 23% of the patients were eligible but the reason for non-
treatment was economic due to insurance refusal to pay the cost, in 3% it was due to a technical 
problem in the Intrabeam machine, and in 14% it was due to miscellaneous reasons - mostly patient 
refusal due to media effect (Dr. Google).  
 
Conclusions: For early-stage breast cancer patients, intraoperative radiotherapy after breast-conserving 
surgery in a private based center, if done according to a peer-reviewed protocol, is both safe and 
reliable and has resulted in very acceptable outcomes. With the larger emerging experience, patient 
selection for IORT should be less restrictive. Patient and physician education is needed in order to 
increase awareness of this modality. Insurers should be involved in the costs and benefits of this 
procedure.  
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257137 - A novel multi-lumen double balloon catheter for accelerated partial breast irradiation 
 
Rakesh Patel1, Rushil Patel2, Shiv Sethi3, Dharanirajan Rajendra4 
1Good Samaritan Hospital Dept of Radiation Oncology, Los Altos, CA, 2Good Samaritan Hospital Dept of 
Radiation Oncology, San Jose, CA, 3Good Samaritan Hospital Dept of Radiation Oncology, Princeton, NJ, 
4

 
Good Samaritan Hospital Dept of Radiation Oncology, Milpitas, CA 

Background/Objective: A novel, double-balloon catheter for accelerated partial breast irradiation (APBI) 
allows a customized positioning of the inner treatment catheters away from the center channel (to 
improve dose coverage) and away from the balloon surface (to minimize hotspots within the breast 
tissue) relative to fixed geometry balloon systems. In this study, we assess the optimal radiation 
dosimetric capability and to compare target volume coverage (conformance) with ability to limit dose to 
the breast, skin, and chest wall.  
 
Methods: A total of 10 consecutive patients that received APBI at our institution were treated with a 
new Best Double Balloon Multi-Catheter system following lumpectomy. All patients met the current 
ASBrS guidelines for patient selection and were treated with standard regimens of 34Gy in 10 fractions 
over 5 days with high-dose rate brachytherapy. The patients underwent 3D CT-based treatment 
planning and several key dosimetric parameters were collected and analyzed. These were compared to 
previous multi-lumen and single-lumen catheter systems (MammoSite and Contura MLB). 
 
Results: The detailed results of our study cohort can be found in the attached table. The target coverage 
was excellent and similar to other balloon devices. However, there was significant improvement in the 
ability to reduce dose to the mean skin surface (92.5%) and the chest wall (109.9%) beyond 
conventionally accepted limits of 125% of the maximum prescription dose for varying skin to balloon 
surface distances. The mean hotspots within the breast tissue were also reduced with V150 (25.9cc) and 
V200 (6.4cc).  
 
Conclusions: The enhanced ability to position the inner catheters at a variable distance from the center 
channel in a balloon catheter system allowed significantly improved ability to spare radiation dose to 
key avoidance structures that have shown to lead to toxicities in the literature including the skin surface, 
chest wall, and hotspots in the breast tissue. This in turn has the potential to increase the number of 
patients with anatomic constraints that may be technically eligible for a balloon-based APBI approach. 
 

 



 

The American Society of Breast Surgeons 267 2017 Official Proceedings 
 

253480 - Intra-operative versus external beam radiotherapy in breast-conserving oncologic surgery 
and the incidence of clinically symptomatic seroma formation requiring aspiration 
 
Craig Smith1, Lexie Vaughn2, Eric Clayton3, Aaron Pederson1, Michael Hasselle1, William Burak, Jr.1, Elena 
Rehl1 
1Memorial University Medical Center, Savannah, GA, 2Mercer University School of Medicine, Savannah, 
GA, 3

 
Curtis & Elizabeth Anderson Cancer Institute, Savannah, GA 

Background/Objective: Intraoperative radiotherapy (IORT) use in breast-conserving surgery (BCS) for 
oncologic breast surgery allows for direct, low-dose radiation therapy to the excision bed that 
potentially saves the patient and health care system time, money, and radiation complications as 
compared to external beam radiotherapy (EBRT). Symptomatic seroma formation in the lumpectomy 
bed is a bothersome complication of BCS. Our aim was to identify whether the type of postoperative 
radiotherapy IORT, IORT + EBRT, or EBRT alone would impact the rate of symptomatic seroma formation 
requiring aspiration. 
 
Methods: We retrospectively compared 499 patients who underwent BCS at our tertiary center 
between 2011 to 2015. All patients who underwent IORT, IORT (as a boost) + EBRT, and EBRT alone 
were identified. Patient demographics and tumor characteristics were analyzed. We specifically 
identified patients that developed symptomatic seromas requiring aspiration. 
 
Results: Of the 499 patients, 138 (27.7%) received only IORT, 95 (19.0%) IORT + EBRT, and 266 (53.3%) 
only EBRT. There was a total of 39 (7.8%) patients with symptomatic seromas requiring aspiration. Of 
these 39 aspirated seromas, 10 (7.2%) were IORT patients, 11 (11.6%) IORT+EBRT patients, and 18 
(6.8%) were EBRT-only patients (p=0.311). Multivariate analysis was performed on demographic 
variables including, patient age, height, weight, along with tumor characteristic analysis. This analysis 
failed to show a significant correlation to symptomatic seromas requiring aspiration. 
 
Conclusions: We found clinically symptomatic seroma formation requiring aspiration after BCS using 
IORT, IORT + EBRT, or EBRT alone to be statistically equivocal. We believe that the benefits bestowed on 
patients receiving IORT compared with EBRT, such as avoiding time-intensive outpatient radiotherapy, 
cost savings, and limited side effects of IORT, are not tarnished by an increased number of seromas 
requiring aspiration. 
 
 
257272 - Factors predicting radiation therapy in early-stage breast cancer in patients > 70 
 
Jennifer Steiman1, Bethany Anderson2, Jessica Schumacher1, Lauren Taylor1, Lee Wilke1, Caprice 
Greenberg2, Heather Neuman1 
1University of Wisconsin School of Medicine and Public Health, Madison, WI, 2

 

University of Wisconsin, 
Madison, WI 

Background/Objective: The Cancer and Leukemia Group B’s (CALGB) study 9343 demonstrated that 
omission of radiation therapy (RT) in women ≥ 70 years of age undergoing breast-conserving surgery 
(BCS) for an early-stage estrogen receptor (ER) positive breast cancer resulted in a low rate of local 
regional recurrence (LRR) at 5 (4%) and 10 (10%) years. Although radiation consistently lowered these 
rates to 1% and 2%, respectively, the authors concluded avoidance of RT was a “reasonable choice.” 
Prior studies have demonstrated that relatively high rates of radiation have persisted despite initial 
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publication of the trial data in 2004. We hypothesized that sustained RT use in this group may reflect 
tailored implementation of these results by patients and providers, based on patient life expectancy as 
well as the perceived risk of LRR due to tumor characteristics. The objective of this study was to 
determine the impact of patient-, tumor-, and system-level factors on the rate of RT in a contemporary 
cohort.  
 
Methods: The National Comprehensive Database was used to identify women ≥ 70 years of age with 
Stage 1 ER+ breast cancer who underwent BCS from 2010-2013 (n=39,829). This time period was 
selected as it corresponded to the reporting of long-term follow-up data from CALGB 9343. Rates of 
first-course adjuvant RT over time were calculated, and trends in these rates were examined using Join-
Point. Logistic regression was utilized to identify factors associated with the receipt of RT, controlling for 
patient, tumor, and system factors. 
 
Results: During the study period, the overall rate of RT for patients ≥ 70 years of age was 68%. Use of RT 
decreased over the study period, and the rate of decline was more pronounced in older patients: annual 
percent change was -1.64% for women age 70-75 years and -7.76% for women greater than 85 years 
old. Those who had more comorbidities were also less likely to receive RT (Table). In regards to tumor 
characteristics, higher tumor grade and a positive margin status predicted RT, whereas HER2 Neu status 
did not. Geographic location and facility type were strongly associated with receipt or omission of RT. 
Among treating centers, the largest decline in RT over time was observed in academic programs.  
 
Conclusions: Although rates of RT following BCS in patients over 70 are declining, higher rates persist in 
a subgroup of patients. Our findings suggest that patients and providers are using factors such as patient 
age and comorbidities (surrogates for life expectancy), as well as tumor characteristics (surrogates for 
recurrence risk without radiation) to guide decision-making for or against RT. Importantly however, 
there is also variation in RT by geographic location and facility type, suggesting future efforts should 
examine mechanisms driving this variation to ensure equitable care is received.  
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257224 - Effect of radiation therapy on the satisfaction of patients with immediate, implant-based 
breast reconstruction 
 
Eva Thiboutot1, Carmen Webb2, Claire Temple-Oberle1 
1University of Calgary, Calgary, AB, Canada, 2

 
Tom Baker Cancer Centre, Calgary, AB, Canada 

Background/Objective: Practice guidelines recommend delaying reconstruction until post-mastectomy 
radiation therapy (PMRT) is complete; however, the indication for PMRT is sometimes unanticipated. 
While the higher complication profile of implant-based reconstruction (IBR) after PMRT has been 
explored in non-randomized studies, there is less known with regards to patient-reported outcomes 
(PRO) in this setting. 
 
Methods: We identified consecutive patients who underwent immediate IBR February 2012 to June 
2015, from a prospectively compiled database, excluding patients who had prior radiation therapy to 
the chest. The validated Breast Reconstruction Satisfaction Questionnaire (BRECON-31©) was 
completed by patients as part of standard follow-up after reconstruction was finalized. Subscales were 
scored and compared between patients with and without PMRT for whom BRECON-31© results were 
available. Scores were also compared between radiated women whether the indication for radiation 
had been expected or not. Chi-Square and two-tailed Student T-test were used to compare proportions 
and continuous data respectively. A p-value less than 0.05 was considered significant. 
 
Results: Sixty-four women met study criteria. Sixteen received PMRT, and 48 did not. Nine women (56%) 
had an unanticipated indication for PMRT. The PMRT group was similar to the no PMRT group with 
regards to age (43 vs. 48 years old, p=0.07), marital status (94 vs. 52% married, p=0.13), body mass index 
(28 vs. 26, p=0.13), tobacco use (0 vs. 8% smokers, p=0.18), and Charlson comorbidity index (88 vs. 69% 
score 0, p=0.64). Fewer patients in the group with PMRT underwent bilateral mastectomies (44 vs. 77%, 
p=0.01), and the indication for surgery was more likely to be invasive disease in that group (65 vs. 19%, p 
< 0.01). The patients in the PMRT group had larger tumors (23 vs. 14 mm, p=0.02), higher nodal disease 
burden (94 vs. 10% N+, p < 0.01), and were more likely to have received systemic therapy (100 vs. 23% 
had chemotherapy; 75 vs. 38% had endocrine therapy; both p < 0.01). Of minor and major 
complications, only capsular contracture rates differed between groups (13 with PMRT vs. 1.2%, 
p=0.01). There were 2 reconstruction losses in each treatment group (8.7 vs. 2.4% p=0.15). Of the 9 
subscales, 7 showed no difference in satisfaction between the 2 groups. Radiated women scored lower 
in the arm concerns and breast appearance subscales. Scores for women expecting PMRT were similar 
to these for when it was unanticipated (mean total score 77 vs. 79, p=0.66). 
 
Conclusions: Women with immediate IBR scored similarly to their non-radiated counterparts across 7 of 
9 domains of satisfaction and quality of life (QoL). Arm concerns and breast appearance scores are lower 
with PMRT, likely secondarily to more extensive nodal procedures in higher-stage patients, and to the 
effect of radiotherapy on capsular contracture and risk of lymphedema. Our findings are in line with the 
few available studies using other PRO tools to evaluate the impact of PMRT on patient satisfaction, as 
well as studies objectively measuring the effect of PMRT on incidence of arm morbidity and cosmetic 
outcome of breast reconstruction. These issues will have to be balanced against the lower QoL caused 
by delaying reconstruction, in counseling women about their reconstructive options, especially when 
PMRT is a possibility. This is the first study using the BRECON-31 looking at satisfaction related to receipt 
of PMRT after immediate, implant-based breast reconstruction.  
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BRECON-31© scores analysis by treatment group 
 
 
257162 - Receipt of postmastectomy radiation improves survival regardless of time interval from 
diagnosis: Implications for the American College of Surgeons Commission on Cancer Breast Cancer 
Quality Metrics 
 
Vasilena Zheleva1, Sinziana Dumitra2, Rebecca Nelson2, Nayana Vora2, Lily Lai2 
1City of Hope National Medical Center, Azusa, CA, 2

 
City of Hope National Medical Center, Duarte, CA 

Background/Objective: To ensure optimal breast cancer care, the American College of Surgeons 
Commission on Cancer (ACS CoC) developed quality measures with respect to timing of radiation, 
endocrine, and chemotherapy. This study aims to evaluate nationwide compliance to the receipt of 
post-mastectomy radiotherapy (RT) in patients with ≥ 4 positive lymph nodes (LN) within 365 days of 
diagnosis (MASTRT) and to assess the impact of compliance to this measure on overall survival. 
 
Methods: Women diagnosed with invasive breast cancer from 2004 to 2012 were identified in the 
National Cancer Database. Receipt of RT within 365 days from diagnosis was determined for patients 
with stage III (≥4 LN) disease following mastectomy to determine compliance with the MASTRT measure. 
Uni- and multivariate logistic regression was used to assess factors associated with non-compliance to 
the guideline. Uni- and multivariate Cox proportional hazard models were used to assess patient, tumor 
and treatment factors associated with improved OS. 
 
Results: Of the 29,349 women with stage III disease (≥ 4LN) post-mastectomy, 66.9% received RT within 
365 days, while 33.1% were non-compliant (2.2% received RT after 365 days, 30.9% did not receive RT). 
Compliance with timely RT (≤ 365days) was associated with improved OS compared to no RT (HR 0.69, 
95% CI 0.66-0.72). Survival advantage persisted in patients who received delayed RT (> 365days) 
compared to no RT (HR 0.74, 95% CI 0.64-0.85). In multivariate analysis, factors associated with non-
compliance to MASTRT were Medicaid (OR 0.72, 95% CI 0.66-0.78), Medicare (OR 0.80, 95% CI 0.73-
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0.87) or no insurance (OR 0.63, 95% CI 0.55-0.72), distance to hospital >44 miles (OR 0.69, 95% CI 0.63-
0.76), and ER negativity (OR 0.79, 95% CI 0.73-0.86), while adjuvant chemotherapy (OR 4.62, 95% CI 
4.26-5.02) was associated with improved compliance. 
 
Conclusions: The survival benefit of compliance with the ACS CoC quality measure MASTRT for post-
mastectomy RT appears to be based on receipt of RT itself rather than the time to RT. Focus on some of 
the modifiable factors associated with non-compliance, such as insurance type and access to care, may 
lead to improved quality of care and ultimately overall survival. 
 
 
Reconstruction 
 
256605 - Grisotti flap reconstruction for retroareolar breast tumours: Single centre 10-year experience 
 
Dibendu Betal, Anna Conway, Fabio Rapisarda, Loraine Kalra, Akhil Johri, Riccardo Bonomi 
Western Sussex Hospital NHS Foundation Trust, Worthing, England, United Kingdom 
 
Background/Objective: Retroareola breast cancers were traditionally treated with mastectomy. Grisotti 
flap technique allows breast conservation using a dermoglandular volume displacement method. This 
study explores the oncoplastic safety of the procedure and complications over a 10-year period in a 
single centre. 
 
Methods: Data was collected prospectively from January 2005 to January 2015. All patients underwent 
wide local excision for retroareola breast tumour requiring removal of the nipple-areola complex and 
immediate reconstruction with Grisotti flap reconstruction in a single centre. The primary aim was to 
identify the number of local and distant recurrences. Secondary aims were the number requiring further 
re-excision or mastectomy, wound complications, and mortality. 
 
Results: Sixty-nine patients were operated on during the study period. Most of the patients were 
postmenopausal (94%) and had invasive cancer (64%) that was node negative (74%). Most patients had 
adjuvant radiotherapy (81%) and endocrine therapy (70%). Margins were involved in 10 patients (14%), 
6 underwent mastectomy, of which 3 had residual in-situ disease. There were no local recurrences, but 
3 distant recurrences, and one died of metastatic liver disease. There was 3 further deaths not related to 
breast cancer. There was no flap necrosis in our series, superficial infection in 7%, and infected seroma 
in 3%. 
 
Conclusions: Grisotti flap technique can be used for a select group of breast cancer patients with 
retroareolar breast cancers with good oncoplastic safety and minimal complications. Our study 
represents one of the largest series of Grisotti flap reconstructions with results comparable with 
standard breast conserving surgery. Data is currently being collated regarding patient-reported outcome 
measures. 
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Grisotti flap reconstruction - Patient and tumour characteristics, further surgery, recurrence, mortality, and wound 
complications 
 
 
257496 - Does response to neoadjuvant chemotherapy impact breast reconstruction? 
 
Michael Cassidy, Michelle Stempel, Emily Zabor, Babak Mehrara, Mary Gemignani 
Memorial Sloan Kettering Cancer Center, New York, NY 
 
Background/Objective: Neoadjuvant chemotherapy (NAC) is administered for breast cancer for 
downstaging of disease. We sought to determine the impact of response to NAC (rNAC) on breast 
reconstruction. 
 
Methods: A prospective database of NAC and mastectomy with or without reconstruction was reviewed 
with IRB approval. Univariable analyses were conducted using Kruskal-Wallis or Fisher's exact test. 
Multivariable logistic regression was used to adjust for potential confounders. 
 
Results: We identified 283 cancers in 277 patients receiving NAC and mastectomy between 9/2013 and 
5/2016. Median age was 49 years. The table gives clinicopathologic characteristics stratified into 2 
groups: no pathologic complete response (NpCR, n=207) and pathologic complete response (pCR, n=76). 
The pCR group had smaller T-stage (p=0.003) and was more frequently HR- subtype (p < 0.001), but not 
different in N-stage (p=0.156). One hundred forty-five patients (51.2%) had unilateral mastectomy, and 
138 (48.8%) had bilateral mastectomy (BM). Two hundred fifty (88%) were not candidates for BCS, 9 
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(3.2%) were considered high risk (family history or gene testing), and 15 (5.3%) had mastectomy by 
patient preference. Two had bilateral breast cancer. Reasons for mastectomy did not differ between 
groups (p=0.102). One hundred eighty-three patients had immediate reconstruction (IR), and 100 had 
no IR. On univariable analysis, younger age (p < 0.001), smaller T-stage at presentation (p < 0.001), BM 
(p < 0.001), and tumor subtype (p = 0.006) were significantly associated with higher rates of IR. On 
multivariable analysis assessing association of rNAC with IR, pCR (p=0.70) and tumor subtype (p=0.075) 
were not significantly associated with IR (p=0.70); patients with T4 tumors at presentation had lower 
odds of IR (OR 0.05, p < 0.01) even when accounting for rNAC. One hundred eighty-one patients 
received adjuvant radiation therapy; this was not associated with IR (p=0.07) or reconstruction type 
(tissue expander vs autologous, p=0.39). 
 
Conclusions: In patients who have mastectomy after NAC, IR is influenced by age, T-stage at 
presentation, and choice of BM, but not by rNAC. A subset of patients who are young, with earlier T-
stage and pCR are more likely to proceed with BM. 
 

 
Patient and disease characteristics by pCR 
 
 
257031 - Comparing morbidity rates between wise pattern and standard horizontal elliptical 
mastectomy incisions in patients undergoing immediate breast reconstruction  
 
Jinny Gunn, John Dortch, Sarvam TerKonda, Kayla Schilling, Zhou Li, Nancy Diehl, Tammeza Gibson, 
Sanjay Bagaria, Galen Perdikis, Sarah McLaughlin 
Mayo Clinic, Jacksonville, FL 
 
Background/Objective: Breast cancer patients with ptotic breasts who pursue mastectomy with 
immediate reconstruction can present reconstruction challenges. A wise pattern (inverted-T) 
mastectomy incision (WPM) has been suggested as an alternative to the standard horizontal elliptical 
mastectomy (EM) incision to reduce redundant skin and correct ptosis. However, it remains unclear if 
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WPM is associated with higher rates of complications. Herein, we sought to examine the differences in 
outcomes and morbidity between the 2 incision types. 
 
Methods: We performed a retrospective review of all women undergoing mastectomy with immediate 
prosthetic reconstruction at our institution between June 2007 and January 2016. We compared those 
undergoing WPM to a control population of women undergoing EM during this same time period. 
Statistical analysis was performed evaluating clinical, pathological, and surgical outcomes variables 
according to patient and per breast. All tests were 2-sided with alpha level set at 0.05 for statistical 
significance.  
 
Results: In total, 241 women underwent mastectomy and prosthetic reconstruction in 421 breasts, of 
which 78/241 (32%) women had WPM (149 breasts), while 163/241 (68%) had EM (272 breasts). 
Patients having WPM were similar in age, smoking status, diabetes, race, tumor type, and pathologic 
stage (all p > 0.07) as women having EM. More women having WPM received neoadjuvant 
chemotherapy (13% vs 5%, p=0.03), had bilateral procedures (94% vs 67%, p < 0.0001), and were obese 
(BMI: 29.3 vs 24.1, p < 0.0001) than EM patients respectively. Overall, WPM was associated with longer 
OR times (p=0.002) and increased overall rates of all complications (54% vs. 28%, p=0.0001). Skin flap 
necrosis was the most frequently encountered complication, occurring in 59/149 (39.9%) of WPM 
breasts and in 24/272 (8.9%) of EM breasts (p < 0.0001). Among breasts with skin necrosis, full thickness 
necrosis occurred more frequently in the WPM breasts [24/59, (41%) vs 7/24 (29%), p < 0.001]. 
However, there was no difference in the need for revisional procedures in the OR between the groups 
(WPM: 24.1% vs EM: 17.6%, p=0.207). The most common location of skin flap necrosis in the WPM 
group was at the central T-zone (39/59, 66%). There was no difference in rates of hematoma or breast 
seroma formation (p=0.519 and p=0.887, respectively) between the 2 groups. Multivariate analysis 
identified only older age and pectoralis major muscle division for creation of the tissue expander pocket 
as predictors of skin flap necrosis [OR 1.01 (95%CI 1.00, 1.02) and OR 1.32 (95%CI 1.12, 1.55), 
respectively].  
 
Conclusions: Patients should be counseled that WPM is associated with higher rates of skin flap 
necrosis. However, this does not translate into higher rates of revisional procedures or return to OR. 
Technical aspects of WPM should be studied to help reduce rates of skin necrosis. 
 
 
256697 - Non-clinical factors associated with post-mastectomy reconstruction in a contemporary 
cohort of breast cancer survivors 
 
Jessica Schumacher, Lauren Taylor, Jennifer Tucholka, Jennifer Steiman, Lee Wilke, Caprice Greenberg, 
Heather Neuman 
University of Wisconsin School of Medicine and Public Health, Madison, WI 
 
Background/Objective: Rates of post-mastectomy reconstruction have increased over recent years. 
However, prior studies have suggested lower rates of reconstruction for subgroups of patients defined 
by factors such as race, income, and insurance status. Our objective was to determine contemporary 
rates of reconstruction in the United States and examine non-clinical factors associated with receipt of 
reconstruction. 
 
Methods: The National Cancer Database was used to identify women with stage 0 or stage 1 breast 
cancer treated with mastectomy (n=297,121), as patients with early-stage disease are less likely to have 
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a tumor or treatment-related contraindication for reconstruction. Women >75 years of age were 
excluded due to the low rate of reconstruction observed in this cohort (4.6%). Trends in reconstruction 
rates between 2004-2013 were examined using Join-point regression analysis. A contemporary cohort of 
patients diagnosed between 2010-2013 (n=145,577) was created. Multivariable logistic regression was 
used to identify non-clinical factors associated with reconstruction, controlling for patient age, 
comorbidities, tumor, and treatment characteristics.  
 
Results: Rates of reconstruction increased from 27% in 2004 to 48% in 2013 at an annual percent 
change of 5.8%. Controlling for clinical factors within our contemporary cohort of patients, race, income, 
education, type of insurance, location of residence, and type of treating facility were all strongly 
associated with receipt of reconstruction (Table). 
 
Conclusions: Although rates of reconstruction have increased dramatically over the past decade, lower 
rates persist for subgroups of vulnerable patients. This gap in care quality is likely mediated by a mix of 
fixed and modifiable factors at the patient, provider, and system levels. Determining modifiable factors 
that negatively impact receipt of reconstruction and identifying interventions to address them is a 
critical step towards improving the quality of breast cancer care for vulnerable populations.  
 

 
Multivariable logistic regression of non-clinical factors associated with post-mastectomy reconstruction 
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255754 - Does surgical technique impact post-operative outcomes of breast reconstruction?  
 
Allen Gabriel1, Steven Sigalove2, Noemi Sigalove3, Toni Storm-Dickerson4, Jami Rice5, Patrick Maxwell6, 
Leah Griffin7, Mousam Parekh8, David Macarios8 
1Department of Plastic Surgery, Loma Linda University, Loma Linda, CA, 2DuPage Medical Group/DMG 
Aesthetics, Department of Plastic Surgery, Central DuPage Hospital/Northwestern Medicine, Winfield, IL, 
3Department of Breast Surgery, Central DuPage Hospital/Northwestern Medicine, Winfield, IL, 4Compass 
Oncology, Portland, OR, Vancouver, WA, 5PeaceHealth Plastic Surgery, Vancouver, WA, 6Department of 
Plastic Surgery, Loma Linda University Medical Center, Loma Linda, CA, 7Acelity, San Antonio, TX, 8

 

LifeCell 
Corporation, an Acelity Company, Bridgewater, NJ 

Background/Objective: In 2015, approximately 106,338 breast reconstructions were performed in the 
US. Nearly 81% of these procedures were implant-based reconstructions. One of the more commonly 
used techniques in implant-based reconstruction is the dual plane (DP) technique, where the implant is 
placed under the pectoralis muscle, and reinforcement of the skin flap is achieved through the use of an 
acellular dermal matrix (ADM). A new surgical technique is the pre-pectoral (PP) technique which is a 
less invasive procedure and involves the placement of implant above the pectoral muscle with full 
anterior reinforcement using ADM. The goal of this study was to assess the impact of surgical technique 
on post-operative outcomes of breast reconstruction. 
 
Methods: This was a single site, retrospective cohort study that included data on breast reconstruction 
procedures from June 2013 to March 2016. Variables collected included patient demographics, co-
morbidities, chemotherapy and radiation exposure, surgical technique, the use of closed incision 
negative pressure therapy (ciNPT) and outcomes including length of hospital stay (LOS) and 90-day 
complications. Two-sided T-tests and Chi-square or Fisher’s Exact tests were performed at α = 0.05. 
General linear models and logistic regression models were also performed in order to control for 
possible confounding variables. 
 
Results: The study included data on 176 patients (DP=117, PP=59) and 335 breasts (DP=225, PP=110). 
The PP group had a higher BMI (29.5 vs. 26.3 kg/m2; p=0.0017), and a significantly higher proportion of 
patients with diabetes (13.6% vs. 2.6%; p=0.0073), hypertension (35.6% vs. 17.1%; p=0.0061), and prior 
breast surgery (36.8% vs. 22.2%; p=0.0415). A higher proportion of PP patients received ciNPT (57.6% vs. 
25.6%; p < 0.0001) compared to the DP group. There were no differences in complication rates between 
the 2 groups. The PP group had a significantly lower LOS compared to DP (mean: 1.1 vs. 1.8 days, p < 
0.0001). Nearly 95% of PP patients were discharged after 1 hospital day compared to only 25.6% of the 
DP patients (p < 0.0001). Results of multiple regression models were similar to the univariate analyses 
after controlling for effects of age, BMI, ciNPT use, diabetes, hypertension, and prior breast surgery. No 
significant differences were found in the proportion of patient breasts with any complication (p=0.5875) 
whereas there was a significantly shorter LOS in the PP group (p < 0.0001) compared to DP group. 
 
Conclusions: This is one of the first studies to explore the length of hospital stay between PP and DP 
groups. The shorter LOS in the PP group may be a result of less invasive nature of the technique; 
however, additional data are needed to support this finding. Complication rates were similar between 
the 2 groups even though the PP group had higher BMI and higher proportions of patients with 
diabetes, hypertension, and prior breast surgery. Studies with longer-term follow-up are needed. 
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Complication rates across surgery types (breast-level) 
 
 
256817 - Does closed-incision, negative-pressure therapy impact post-operative outcomes of breast 
reconstruction? 
 
Allen Gabriel1, Steven Sigalove2, Noemi Sigalove3, Toni Storm-Dickerson4, Jami Rice5, Patrick Maxwell6, 
Leah Griffin7, Mousam Parekh8, David Macarios8 
1Department of Plastic Surgery, Loma Linda University, Loma Linda, CA, 2DuPage Medical Group/DMG 
Aesthetics, Department of Plastic Surgery, Central DuPage Hospital/Northwestern Medicine, Winfield, IL, 
3Department of Breast Surgery, Central DuPage Hospital/Northwestern Medicine, Winfield, IL, 4Compass 
Oncology, Portland, OR, Vancouver, WA, 5PeaceHealth Plastic Surgery, Vancouver, WA, 6Department of 
Plastic Surgery, Loma Linda University Medical Center, Loma Linda, CA, 7Acelity, San Antonio, TX, 8

 

LifeCell 
Corporation, an Acelity Company, Bridgewater, NJ 

Background/Objective: There is evidence that closed-incision management using negative-pressure 
therapy (ciNPT) may have clinical benefit in surgical applications including orthopedic, sternotomy, 
colorectal, and abdominal wall repairs by protecting surgical incisions, maintaining a closed environment 
and removing fluids and infectious materials. However, little evidence exists on the effect of ciNPT use 
after breast reconstruction procedures. Thus, the goal of this study was to compare post-operative 
outcomes among patients using ciNPT and standard of care (SOC) after breast reconstruction. 
 
Methods: This was a single site, retrospective cohort study that included data for patients undergoing 
breast reconstruction from October 1, 2013 to March 31, 2016. Variables collected included patient 
characteristics, co-morbidities, chemotherapy and radiation exposure, surgical technique, ciNPT (as 
delivered by PREVENA™ Therapy) use, and outcomes such as number of drains, drain duration, and 
complication rates within 90 days. Two-sided T-tests and Chi-square or Fisher’s Exact tests were 
performed at α=0.05. General linear models and multiple logistic regression models were also 
performed for continuous and categorical outcomes, respectively, in order to control for possible 
confounding variables. 
 
Results: The study included data on 155 patients (ciNPT=117, SOC=91) and 294 breasts (ciNPT=125, 
SOC=169). There were no significant differences in age, BMI, proportion of smokers, and patients with 
hypertension between the groups. The ciNPT group had a significantly lower proportion of patients with 
diabetes (0% vs. 11%; p=0.0055) and prior breast surgery (17.7% vs. 38.5%; p=0.0061) compared to SOC. 
There was no difference in chemotherapy exposure between the groups; however, fewer ciNPT patients 
had radiation exposure compared to SOC (10.9% vs. 31.1%; p=0.0032). A higher proportion of ciNPT 
patients underwent the pre-pectoral technique of breast reconstruction (53.1% vs. 25.3%; p=0.0004) 
compared to SOC. The ciNPT group had lower rates of overall complications, infections, dehiscences, 
necroses, and returns to the operating room compared to SOC. All patients (100%) in the ciNPT group 
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had 2 drains compared to 81.7% of the SOC group (p < 0.0001). Moreover, the ciNPT group had 
significantly lower mean drain days per-drain (6.1 vs. 9, p < 0.0001) and total drain days (12.2 vs. 18.1, p 
< 0.0001) compared to SOC group. Results of general linear models and logistic regression were similar 
to the univariate analyses after controlling for effects of age, BMI, surgical technique, diabetes, 
hypertension, and prior breast surgery. The ciNPT group had significantly lower total drain days (11.9 vs. 
17.8 days; p < 0.0001) and lower proportion of breasts with any complication compared to SOC (odds 
ratio for No ciNPT use vs. ciNPT use = 2.983, 95% confidence interval = 1.043-8.532; p=0.0416). 
 
Conclusions: This study demonstrated significantly lower infection, dehiscence, necrosis rates, and drain 
duration among the ciNPT group. These results may translate to improved patient outcomes and 
efficient use of resources in a hospital setting. Further studies are needed to corroborate the findings in 
our study.  

 
Complication rates between ciNPT and SOC groups (breast-level) 
 
 
257108 - Evolution of the Breast Reconstruction Risk Assessment Calculator: External validation and 
radiation correction factor 
 
Nima Khavanin1, Cecil Qiu2, Alexei Mlodinow2, Nora Hansen2, Swati Kulkarni2, John Kim2 
1Johns Hopkins Hospital, Chicago, IL, 2

 
Northwestern University Feinberg School of Medicine, Chicago, IL 

Background/Objective: As patients face an ever-growing set of options for breast reconstruction, an 
understanding of individualized risk can enhance surgical decision-making. The Breast Reconstruction 
Risk Assessment Score (BRA Score, www.brascore.org) is a risk calculator that provides patient-specific 
estimates of risk for surgical complications based on reconstruction modality and an individual’s unique 
combination of pre-operative variables. We evaluate the performance of BRA Score models for surgical 
site infection (SSI), seroma, and explantation in patients undergoing prosthetic-based reconstruction 
from an independent, single-institution series of patients. Moreover, we introduce a correction factor to 
the models to account for the impact of radiation therapy on complications. 
 
Methods: Data for validation of the BRA Score was obtained through review of all initiated tissue 
expander/implant reconstructions between January 2004 and December 2015 at a single institution. 
BRA Score inputs and primary outcomes were recorded for each patient. BRA Score-predicted risks for 
each outcome was then assessed against observed outcomes along 3 dimensions: calibration, 
discrimination, and accuracy. In addition, an adjunct risk assessment model for SSI was created using 
multivariate logistic regression on the validation cohort. A systematic review of the literature was 
performed to identify studies that investigated the impact of radiation on complications in prosthetic 
reconstruction. Meta-analysis was performed on the risk of surgical site infection associated with 
radiation therapy, and the summarized risk ratio was incorporated into the BRA Score regression model. 
 



 

The American Society of Breast Surgeons 280 2017 Official Proceedings 
 

Results: Eight hundred fifty-five patients with a median follow-up time of 14.0 months were included for 
analysis. One hundred sixty-six patients (19.4%) experienced a surgical site infection, seroma, or 
explantation. Validation statistics are summarized in the figure below. Calibration and accuracy were 
best for seroma, whereas models for SSI and explantation tended to underestimate risk. All models had 
good discriminatory performance, meaning that they were effective in distinguishing low-risk patients 
from high-risk patients. The adjunct model for SSI incorporated key risk factors such as radiation therapy 
and chemotherapy, which were not available in the training database for the original BRA Score. This 
model demonstrated good calibration, discrimination, and accuracy when validated internally. A 
thorough systematic review of the literature yielded 1,820 references from which 15 were included for 
meta-analysis. Seven of these studies reported rates of infection, yielding a summarized relative risk of 
2.61 (95% CI: 1.38 – 4.92) for infection related to post-mastectomy radiotherapy.  
 
Conclusions: Current BRA Score models demonstrate the ability to distinguish low- and high-risk 
patients. Accuracy may be improved by re-calibration of model coefficients. We have introduced one 
method of re-calibration by appending a term for post-mastectomy radiation that was derived from 
meta-analysis of robust external data. Moving forward, this represents a novel method to account for 
risk factors and outcomes that are of particular interest to breast surgeons. In addition, we have 
illustrated how an adjunct model based on a single-center experience may help paint a more complete 
picture in risk assessment. 
 

 
Calibration and discrimination plots 
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257352 - The integration of autologous DIEP flap reconstruction in a joint university-community 
hospital initiative 
 
Lina Rico1, Michael Tecce2, Kathleen Raque1, Eddy Yu1, Bradford Carter1, Joshua Fosnot2, Joseph Serletti2, 
Thomas Frazier1 
1Bryn Mawr Hospital, Bryn Mawr, PA, 2

 
University of Pennsylvania, Philadelphia, PA 

Background/Objective: There are numerous reconstructive options available to patients after 
mastectomy. Autologous free-flap reconstruction has primarily been available only in major university 
centers for a variety reasons. These include specialty plastic surgery training, specialty equipment, 
length of procedure, reimbursement issues, and specialized nursing staff. Unfortunately, this limits the 
reconstructive options of many women who are having their surgery in a community setting. This IRB 
approved retrospective study reports outcomes in patients receiving free-flap reconstruction in a 
university hospital (UH) versus a community hospital (CH), done in a cooperative, integrative fashion by 
the same university plastic surgeons.  
 
Methods: One hundred sixteen patients who underwent a deep inferior epigastric perforator (DIEP) flap 
reconstruction after mastectomy over 5 years (10/2010-5/2015) in our CH were compared to 116 age-
matched patients done over 2 years (6/2013-6/2015) at the UH, ensuring that all patients had at least 1 
year of follow up. Average age was 55.9 years in CH and 53.2 in UH. Three hundred nineteen flaps were 
evaluated. The operating microsurgeons were experienced and were primarily situated at the UH. All 
patient charts were reviewed and assessed for complications including return to the OR in an immediate 
or delayed fashion, delayed wound healing, and length of stay. The 2 groups were compared and 
analyzed. 
 
Results: One hundred eighty-seven consecutive flaps in 116 patients were completed without any 
incidence of flap loss in the CH. The UH group had 1 flap lost (0.75%). Average length of stay was 4.45 
days versus the 5.19 days at the UH (p-value =0. < 0.01). Delayed wound healing was the most common 
post-operative complication, with 21.3% at the CH versus 39.9 % at UH (p=0.183). Both the CH and the 
UH experienced an identical 3.7% rate of major complications which required return to the OR at any 
point during their 1-year post-op course.  
 
Conclusions: The introduction of DIEP flap reconstruction in our community hospital in conjunction with 
a university hospital plastic surgical program was an initiative that provided a reconstruction option not 
previously available. Results produced at the CH were equivalent to those patients undergoing similar 
surgery at the UH. With required plastic surgical expertise and nursing training, autologous DIEP flap 
reconstruction can be accomplished in a cooperative collegial fashion in a CH.  
 
 
  



 

The American Society of Breast Surgeons 282 2017 Official Proceedings 
 

256727 - Breast reconstruction using modified inferior dermal flap, implant, and nipple areola 
complex repositioning technique: Experience at MISR Cancer Center 
 
Gamal Amira1, Ahmed Sherif2, Ibrahim Sallam2, Mohamed Sherif2, Khaled Diab3 
1Cairo, Al Jizah, Egypt, 2Giza, Al Jizah, Egypt, 1

 
 Al Fayyum, Egypt 

Background/Objective: Immediate breast reconstruction is routinely used for most of the mastectomy 
candidate patients at the MISR Cancer Center. Due to patient preferences and advanced professional 
patient care, more and more cosmetic expectations are demanded every other day. Inferior dermal flap 
with implant is widely practiced. We added modifications to this procedure using the autologous tissue 
as an inferolateral local sling, avoiding the costs in the low-resource setting and reducing the morbidity 
of lengthy operating time. After using this modification many patients avoided a second procedure for 
subsequent nipple reconstruction and re-positioning that will decrease further appointments and costs. 
 
Methods: This study involved 24 patients (29 breasts) previously treated at our center from September 
2014 to August 2016, excluding patients who are planned for preoperative radiotherapy, and T4 
patients. Patients are counselled and attended the MDT meeting plus the plastic surgeon’s meeting for 
preoperative planning and photographing. Skin markings and a suitable nipple areola complex position is 
suggested. Reconstruction was performed following a periareolar skin deepethelialization to obtain the 
new nipple areola complex position. A Wise pattern skin incision and an inferior deepithelialized dermal 
sling was sutured to the pectoralis major to form a pocket for a silicone implant. The nipple areola 
complex was sited at the time of reconstruction, with biopsies taken from retroareolar tissue before 
proceeding with the procedure. 
 
Results: Patient average age was 51 years (range 38–64). Eleven mastectomies were for invasive 
carcinoma, 8 for ductal carcinoma in situ, 5 for lobular carcinoma, and 5 of 19 mastectomies were 
prophylactic (3 high risk and 2 atypical lobular hyperplasia). Average operative time was 150 min. There 
were no immediate complications requiring reoperation. All retroareolar biopsies were benign, and no 
locoregional recurrences have occurred. Four nipples had partial superficial necrosis of the lower pole 
but healed with conservative treatment. No patients required any subsequent procedures to their 
reconstructed breast. 
 
Conclusions: The modified inferior dermal flap with implant and nipple areola complex re-positioning is 
an excellent one-stage reconstruction option. This method presents a potentially safe, trusted, and 
aesthetically accepted outcome for Egyptian women with large and ptotic breasts. 
 
 
257416 - Racial and geographic disparities in post-mastectomy reconstruction: A SEER database 
analysis 
 
Lorinette Wirth1, Leslie Hinyard1, Bucholz Eleanor2, Jennifer Keller2, Kaitlin Farrell2, Theresa Schwartz2 
1Saint Louis University Center for Outcomes Research, Saint Louis, MO, 2

 

Saint Louis University School of 
Medicine, Saint Louis, MO 

Background/Objective: There is concern about racial and geographic disparities in utilization of post-
mastectomy reconstruction. The purpose of this study was to examine if racial disparities in post-
mastectomy reconstruction varied by geographic region.  
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Methods: The SEER registry was queried for women who were diagnosed with breast cancer between 
2000 and 2013 and underwent mastectomy excluding individuals who were diagnosed at autopsy, had 
unknown AJCC stage, or were in AJCC stage 4, or primary tumor (T) stage was not T0-T4 (n=78,400). Chi-
square (χ2) test was utilized to assess significant differences in bivariate analysis. Binary Logistic 
Regression was utilized to assess racial (White, Black, Other) disparities in obtaining a reconstruction 
(Yes/No) after mastectomy, and regional disparities (Alaska, East, Northern Plains, Pacific Coast, 
Southwest) in obtaining a reconstruction. Regression models were adjusted for age, marital status, 
estrogen and progesterone receptor status, radiation treatment, histology, year of diagnosis, AJCC 
stage, rurality of residence, first malignancy, number of tumors, and grade. Finally, we conducted a 
crude hot-spot analysis to examine spatial variation of reconstruction rates following mastectomy 
throughout the United States compared to areas where there was a high percentage of thr Black 
population that underwent mastectomy. All analyses were conducted in software ArcGis and R, and all 
interpretations are reported at the 95% confidence interval. 
 
Results: The overall reconstruction rate was 19.2%, ranging from 15.9-25.7% across United States 
counties. Reconstruction rate among Blacks was 10.7% (p < 0.001), compared to 82.3% among Whites, 
and 6.3% among individuals in the other category (p < 0.001). After adjusting for potential confounders, 
Blacks were significantly less likely to have a reconstruction compared to Whites (p < 0.001), and 
individuals residing in the Northern Plains compared to those residing in other regions were more likely 
to have a reconstruction following mastectomy (p < 0.001). Hot-spot analyses suggest that regions with 
a statistically higher population of Blacks undergoing mastectomy did not overlap with regions were 
reconstruction rates were significantly high; in fact, reconstruction rates appeared to be significantly 
lower in those regions (Figure 1).  
 
Conclusions: Results indicate potential racial, spatial, and race by spatial variation for reconstruction 
after mastectomy. Black women utilize reconstruction less frequently than White women, and this 
disparity is pronounced in regions with higher mastectomy rates for Blacks. Further study is needed to 
determine causes of these disparities. 
 

 
Spatial variation of the overall population having a reconstruction compared to clustering of the Black population undergoing 
mastectomy 
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257186 - Enhanced recovery after surgery pathway for microsurgical breast reconstruction: A 
systematic review and meta-analysis 
 
Mohamad Sebai1, Charalampos Siotos2, Rachael Payne2, Stella M. Seal2, Mehran Habibi2, Kristen 
Broderick2, Michele A. Manahan2, Gedge D. Rosson2 
1Johns Hopkins University, School of Medicine, Department of Surgery, Baltimore, MD, 2

 

Johns Hopkins 
University School of Medicine, Baltimore, MD 

Background/Objective: Enhanced Recovery After Surgery pathways (ERAS) were introduced in 1997 as a 
multimodal approach to improve postoperative outcomes. ERAS pathways have become increasingly 
accepted and implemented for many procedures in several surgical specialties, which successfully 
improved postoperative pain control, reduced length of stay (LOS), and reduced costs. However, there is 
yet no widely accepted ERAS for microsurgical breast reconstruction. The purpose of this study is to 
conduct a systematic review of the current literature on ERAS for microsurgical breast reconstruction 
and to do a meta-analysis to determine whether the use of ERAS in microsurgical breast reconstruction  
cases is associated with any changes in LOS, or postoperative morbidity. 
 
Methods: We searched PubMed, Embase, Cochrane, Scopus, and Web of Science for all randomized 
control trials, case-control, retrospective cohort, and prospective cohort studies published prior to June 
2016 that contain original data investigating ERAS in microsurgical breast reconstruction in relation to 
postoperative LOS and morbidity. Studies found were screened using eligibility criteria previously agreed 
upon by the authors. Meta-analysis, odds ratio (OR), and 95% confidence interval (CI) were used to pool 
acquired data. 
 
Results: The initial search identified 87 studies. Two independent screeners identified 4 original articles, 
with a pooled population of 676 patients who met the inclusion criteria. Of those, there were 3 
retrospective studies and one prospective study. While LOS data was not homogenous enough to do a 
meta-analysis, ERAS LOS was reported in 3 studies to be lower when compared to the previous 
protocols, from 6.6 to 3.9 days (p < 0.001), 7.4 to 6.2 days (p< 0.001), and 6.2 to 3.1 days (p< 0.001). Two 
studies were pooled for the meta-analysis of postoperative morbidity, which suggested that ERAS was 
not associated with changes in 30-day postoperative morbidity; partial flap loss p=0.44 (OR 1.80, 95% CI: 
0.41-7.95), total flap loss p=0.91 (OR 1.07, 95% CI: 0.35-3.23), breast hematoma p=0.69 (OR 1.15, 95% 
CI: 0.59-2.21), donor site infection p=0.53 (OR 1.29, 95% CI: 0.58-2.86), urinary tract infection p=0.29 
(OR 0.37, 95% CI: 0.06-2.29), and pneumonia p=0.42 (OR 1.81, 95% CI: 0.43-7.66). 
 
Conclusions: Our review suggests that ERAS in microsurgical breast reconstruction is associated with 
lower LOS. Meta-analysis suggests that ERAS is not associated with increased postoperative morbidity. 
The results of this review are limited by the low number of prospective and randomized controlled trials, 
the small number of patients and studies included, and the moderate heterogeneity of the groups 
evaluated within the included studies. 
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256899 - Surgical and oncologic outcomes after pre-pectoral breast reconstruction for mastectomy 
patients: The MedStar Georgetown University experience 
 
Stuti Tambar1, Eleni Tousimis2, Shawna Willey2, Troy Pittman2, Mabel Chan3, Sulakshana Seevaratnam2 
1Georgetown University, Washington, DC, 2Medstar Georgetown University Hospital, Washington, DC, 
3

 
Virginia Commonwealth University, Richmond, VA 

Background/Objective: Sub-pectoral (SP), implant-based breast reconstruction with acellular dermal 
matrix (ADM) has become an established technique for breast reconstruction after total mastectomy. 
Sub-pectoral placement of the implant with partial muscle coverage with ADM has achieved desirable 
cosmetic outcomes with less pain as compared to full muscle coverage. However, the disadvantages of 
this technique include infection, capsular contracture, postoperative pain, and animation deformity. 
With the widespread use of ADM, pre-pectoral (PP) prosthetic-based breast reconstruction has emerged 
as a new alternative to the partial or total SP approach. We reviewed our first patients who underwent 
PP implant reconstruction at MedStar Georgetown University Hospital between December 2015 and 
November 2016 and compared them to patients who underwent SP reconstruction during the same 
time period.  
 
Methods: A retrospective chart review of patients undergoing either PP or retro-pectoral breast 
reconstruction at a single institution over 11 months was performed. Patient selection for PP 
reconstruction was based on surgeon preference of patients who were athletic and benefit from no 
animation deformity, low BMI, non-smokers, whose tumor was at least 1 cm from the overlying skin or 
nipple areolar complex, and no macromastia. Furthermore, the SPY Elite® image obtained intra-
operatively showed adequate perfusion to the skin and nipple-areolar complex. Data was collected 
pertaining to patient demographics, tumor biology, reconstruction type, post-operative pain scores, 
narcotic use, and surgical and oncologic outcomes.  
 
Results: Twenty-four patients were identified during the study period that underwent PP breast 
reconstruction. Age- and stage-matched control groups were obtained with 24 patients who underwent 
SP reconstruction in the same time period. Mean age of patients for PP was 50 years (range 32-71) and 
for SP was 48 years (range 32-74). Mean BMI was 22.3 for PP group (range 19-28) and 23 for SP group 
(range 18-35). The average breast size in the PP group was 35 with B and C cup being the most common 
(n=9,9). In the SP group, the average breast size was 35 with B being the most common (n=8). There 
were no D cups in the PP group, but there were 5 patients with D cups in the SP group. In the PP group, 
64% of patients had invasive ductal cancer, 67% had in-situ ductal cancer, and 4% had invasive lobular 
cancer. In the SP group, 50% of patients had invasive ductal cancer, 63% had in-situ cancers, and 21% 
had invasive lobular cancer. In the SP group, 30% were stage 0, 37.5% were stage I and 33.3% were 
stage II which was equivalent to the PP group. Eighteen percent were BRCA positive in the PP group and 
21% in the SP group. Ninety-one percent of patients in the PP group had nipple-sparing mastectomy, 
and 82% of them were bilateral procedures. Comparatively, 100% of patients in the SP group had NSM, 
and 83% were bilateral. The average pain score was 4.12 in the PP group (range from 2 to 7) and 5 in the 
SP group (range 2-7, p-value 0.08). Postoperative narcotic use was significantly lower in the PP group (p 
0.02). There were 4 skin flaps with ischemia and 4 implant losses noted in the SP group. The PP group 
had significantly lower surgical complications including 1 skin flap with ischemia and 2 implant losses. 
Two patients in the SP group had nipple ischemia which progressed to full necrosis requiring removal of 
the NAC. No such patients were noted in the PP group. The median follow-up was 24 weeks for the PP 
group and 43 weeks for the SP group, and there were no local recurrences reported. 
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Conclusions: Pre-pectoral breast reconstruction is an emerging technique for immediate breast 
reconstruction after mastectomy. In carefully selected patients who are either undergoing prophylactic 
surgery or who have stage 1-2 cancer with low BMI, lack of macromastia, non-smokers, and have good 
flap perfusion intraoperatively with SPY technology were excellent candidates for this technique. Our 
study has shown that patients undergoing PP breast reconstruction had less postoperative 
complications with less narcotic use and equivalent oncologic outcomes as compared to the SP 
approach. Further prospective studies with longer follow-up are necessary to determine that PP 
reconstruction is associated with decreased post-operative pain, length of stay, animation deformity 
with improved aesthetic outcomes, and equivalent oncologic outcomes. 
 
 
256397 - Optimizing opioid prescribing practices after mastectomy with immediate reconstruction 
 
Cornelius Thiels, Marcia Britain, Amela Dudakovic, Whitney Bergquist, Andria Booth-Kowalczyk, Sarah 
Nickel, Melissa Moran, James Jakub 
Mayo Clinic, Rochester, MN 
 
Background/Objective: Deaths as a result of drug overdose outnumber motor vehicle deaths in the 
United States. It is believed that over a third of opioid prescriptions are abused. As a result, the Surgeon 
General has recently made a call to action to address this epidemic. Anecdotal evidence suggests wide 
variations in current post-discharge prescribing practices in elective breast surgery patients. Therefore, a 
3-phase initiative was conducted to provide evidence-based practice management guidelines for 
discharge prescribing practices. 
 
Methods: Patients undergoing mastectomy with concurrent tissue expander reconstruction at a single 
institution participated in 1 of 3 phases of a quality initiative (11/15-9/16). Patients were surveyed at 
their first follow-up visit to determine post-discharge pain medication utilization, satisfaction with their 
pain management after discharge (scale 0-10, ≥9= highly satisfied), and refill rates. Discharge opioid 
prescriptions were converted to total oral morphine equivalents (OME). Based on phase I, guidelines for 
post-discharge acetaminophen, tramadol, and oxycodone prescriptions were developed for patients 
with average vs high-risk for post-operative pain (phase II-III). Descriptive statistics were used. 
 
Results: During phase I, 16 patients who underwent mastectomy with subcutaneous tissue expander 
reconstruction were surveyed (11/15-12/15). Median 450 (IQR 347-551, range 225-925) OME were 
prescribed. Two patients required refills, and 93% were highly satisfied with their pain management. A 
guideline was subsequently developed to standardize post-discharge prescribing (550 OME prescribed 
average risk vs 900 OME high risk), and the survey was repeated (phase II, 3/16-5/16). Median 210 (IQR 
0-303) OME were used. Of the 23 patients, one required refills, and 83% were highly satisfied. Six 
patients did not use any opioids after discharge, and 96% had left over opioids, resulting in 77% of 
opioids being un-used. Based on these findings, guidelines were revised to limit the number of opioids 
prescribed (290 OME average risk vs 450 OME high risk), and the survey was repeated (phase III, 7/16-
9/16). A median of 118 (IQR 10-290) OME were used. Of the 22 patients, 5 required a refill, and 73% 
were highly satisfied. Three patients did not use any opioids after discharge, and 71% had leftover 
opioids, resulting in 53% of opioids being un-used. Comparison between phases is shown in Figure 1.  
 
Conclusions: Routine post-discharge prescribing practices result in wide variability and may lead to 
significant over-prescription of opioids after elective breast surgery. Our experience suggests that 
guidelines can reduce the amount of opioids prescribed at discharge. However, while reducing excess 
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opioids available in the community is a noble goal, it must be done cautiously, as increased need for 
medication refills and decreased patient satisfaction can be an unintended consequence.  
 

 
Comparison of OME, percent of patients highly satisfied with post-discharge pain management, and refill rates at each phase 
 
 
Stage IV 
 
257265 - Surgical and systemic management of stage IV breast cancer in the National Cancer Database 
(2009-2012) 
 
Taiwo Adesoye1, Jessica Schumacher2, Caprice Greenberg2, Jennifer Steiman2, Heather Neuman2, Lee 
Wilke2 
1Wisconsin Surgical Outcomes Research (WiSOR) Program, Department of Surgery, University of 
Wisconsin Hospitals and Clinics, Madison WI, Houston, TX, 2

 

University of Wisconsin School of Medicine 
and Public Health, Madison, WI 

Background/Objective: There is ongoing debate regarding the use of primary tumor surgery for 
metastatic breast cancer. Current National Comprehensive Cancer Network guidelines recommend 
against this approach except for palliation. Several studies suggest a survival benefit. However, these are 
retrospective and subject to significant selection bias. We sought to examine current patterns of surgical 
and systemic treatment in patients presenting with metastatic breast cancer in a large contemporary 
dataset. 
 
Methods: Using the National Cancer Database, we identified women who presented with stage IV 
breast cancer at diagnosis between 2009 and 2012. Receipt of breast surgery and surgical management 
of the axilla was determined over time. We compared sociodemographic factors between patients who 
did not receive surgery to those who did using chi square analysis. For patients undergoing surgery, we 
compared time to surgery relative to time to receipt of any systematic therapy (chemotherapy, 
immunotherapy and/or hormone therapy).  
 
Results: Overall, 27,892 patients with stage IV disease at diagnosis were identified. Within this cohort, 
9,729 (34.9%) underwent surgery, with the rate declining from 2,547 (38.1%) in 2009 to 2,270 (31.8%) in 
2012. Compared to women who did not undergo surgery, those who received surgery were more likely 
to be younger, white, privately insured, without comorbidities and received care at a comprehensive 
community center (p < 0.001). Of those undergoing surgery, breast-conserving surgery was performed in 
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2,758 (28.4%) patients, and 6,971 (71.6%) received mastectomy. Nodal examination was performed in 
11,650 (41.8%) patients. Compared to those who did not undergo surgery, more women who 
underwent surgery received chemotherapy (70.4% vs 49.6%, p < 0.0001) and any systemic therapy 
(91.8% vs 83%, p < 0.0001). Of 7,759 patients with known time to receipt of surgery and any systemic 
therapy, 3,226 (41.6%) received surgery prior to systemic therapy. 58.5% of patients who received 
surgery before systemic treatment received surgery within 30 days of diagnosis. Of these patients for 
whom surgery preceded systemic therapy the majority were ER/PR positive (77.8%) and had metastatic 
disease to only one of the following sites; brain, bone, liver, or lung (48.1%).  
 
Conclusions: A substantial minority of patients presenting with stage IV breast cancer are undergoing 
breast surgery, with patients selected for surgery tending to be younger, privately insured, and without 
any comorbidities. Additionally, approximately 40% of patients were found to have surgery prior to 
systemic therapy, suggesting that some patients may have been diagnosed with stage IV disease after 
the primary breast surgery. Given the increasing body of evidence suggesting no survival benefit 
associated with primary breast surgery of stage IV disease with a large randomized trial result still 
pending, staging work-up for patients at risk for distant metastases prior to surgery may be warranted 
to spare patients’ unnecessary surgery. 
 
 
249836 - Stage IV breast cancer is increased by omitting screening mammography 
 
Betty Fan1, Laura Hafertepen2, Angie Mulholland3, Deepa Halaharvi4, Danielle Lipoff,5, Larry Lilly4, Mark 
Cripe4 
1Ohiohealth - Doctors Hospital Surgery Residency, Columbus, OH, 2SurgOne, P.C., Littleton, CO, 
3OhioHealth Oncology Quality, Columbus, OH, 4OhioHealth Breast and Cancer Surgeons, Columbus, OH, 
5

 
Grant Medical Center, Columbus, OH 

Background/Objective: Breast cancer is one of the most common cancers in the United States. 
Approximately 1 in 8 women will develop breast cancer in her lifetime. Mammography has been shown 
to be effective for early breast cancer detection and in decreasing incidences of late-stage breast cancer 
diagnoses. Many studies have shown that screening mammography has survival and prognostic benefits 
in breast cancer. Several national associations provide specific guidelines recommending early screening 
mammography. The American College of Radiology, National Comprehensive Cancer Network, and 
American College of Obstetrics and Gynecology continue to recommend screening mammograms 
starting at age 40. The American Cancer Society states that screening mammograms should start at age 
45, but women have the choice to start annual mammograms at age 40-44. Recently the United States 
Preventive Services Task Force changed their recommendations to delay screening mammograms until 
age 50 and do not routinely suggest mammograms after age 75. Despite these recommended 
guidelines, 6-10% of newly diagnosed breast cancers are still diagnosed at Stage IV, or metastatic, at 
presentation. This study aims to review patients who present with stage IV breast cancer and the breast 
imaging they received in the 10 years prior to diagnosis. The purpose of this study is to elucidate if these 
patients were adherent to breast screening guidelines.  
 
Methods: A retrospective chart review of all newly diagnosed stage IV breast cancer patients among 7 
different hospitals in one health system over a 5-year interval (2011-2016) was initiated after IRB 
approval was obtained. All female patients age 40 and older who were diagnosed with stage IV breast 
cancer were included. Charts were reviewed to determine when the most recent breast imaging was 
performed in the 10 years prior to diagnosis.  
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Results: During the 5-year interval reviewed, 169 patients were diagnosed with stage IV breast cancer at 
our health system. Over 63% of newly diagnosed stage IV breast cancer patients had no dedicated 
breast screening imaging in the 10 years prior to diagnosis, specifically no breast ultrasounds, 
mammograms, or MRIs. The majority of patients (107/169 or 64.5%) had incidental findings on other 
imaging modalities such as CT scans, plain films, or non-breast MRIs that initiated their metastatic breast 
cancer workup. Many women presented with unrelated symptoms such as musculoskeletal or 
gastrointestinal complaints. The mean age of these patients was 63.8 years old. Of the women who 
presented with stage IV breast cancer, 23% were over the age of 75. The pathology of these cancers was 
most commonly invasive ductal carcinoma (65.7%) and hormone receptor positive, HER2 negative 
(59.2%). Interestingly, 76.9% of patients had a primary care physician listed at the time of diagnosis, and 
no patients were found to carry any genetic mutations. 
 
Conclusions: The majority of the patients diagnosed with stage IV breast cancer had no breast screening 
imaging for over 10 years prior to their diagnosis. This demonstrates that most patients diagnosed with 
stage IV breast cancer were not compliant with any national breast screening guidelines. These findings 
suggest that routine screening mammography would have been beneficial in diagnosing breast cancer at 
an earlier stage. Also, most of the patients listed a primary care physician at the time of diagnosis which 
questions if physicians are adherent to breast screening guidelines or if this discordance is simply 
attributable to patient non-compliance. The results of this study also bring into question the United 
States Preventative Services Task Force recommendations to stop screening mammography for patients 
over age 75, as 23% of our stage IV patients were over the age of 75 at the time of diagnosis. The 
conclusions of this study continue to underscore the importance of breast cancer screening. 
 
 
256597 - Patients with early-stage breast cancer still experience distant metastasis: The incidence and 
patterns of metastasis in early breast cancer patients 
 
Seung Pil Jung, Hong Kyu Kim, Woo Yung Kim, Sang Uk Woo, Gil Soo Son, Jeoung Won Bae 
Division of Breast and Endocrine Surgery, Department of Surgery, Korea University Hospital, Korea 
University College of Medicine, Seoul, Korea, Seoul, Republic of Korea 
 
Background/Objective: In recent decades, the rate of mortality in breast cancer patients has decreased 
due to early diagnosis and the advancement of treatment methods. However, despite multimodality 
treatment, about 20 – 30% of patients with early-stage breast cancer still experience distant metastasis. 
Patterns of metastatic failure by specific anatomic site and methods to predict which patients will 
experience metastasis have remained under-ascertained. For this reason, we evaluated the incidence 
and patterns of the development of metastasis at specific sites in early-stage breast cancer.  
 
Methods: Eight hundred ninety-three patient with AJCC stage I or II who had breast cancer surgery were 
identified for this study from January 2004 to December 2014. We excluded women 1) with ductal 
carcinoma in situ (Tis), 2) with incomplete hospital electronic data and 3) who experienced local or 
distant recurrence within 6 months after surgery. Disease-free survival and the first metastatic sites 
were evaluated according to patients and tumor characteristics.  
Results: Median follow up time was 76.5 months. Sixty-eight (7.6% of total patients) patients 
experienced systemic disease spread. Solitary metastasis was found in 39 patients and the others were 
experienced multiple distant metastases. Bone (41.0%), lung (25.6%) and liver (17.9%) were the 3 most 
common first metastatic sites. Using multivariate analysis, tumor size, nodal status, and molecular 
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subtype were independent risk factors for disease-free survival. In estrogen receptor-positive patients, 
long-term metastasis was more frequently found than receptor-negative patients. 
 
Conclusions: The present study has demonstrated the site-specific risks of metastasis. Predicting the 
incidence and patterns of metastasis at specific sites could help physicians to perform more specific 
screening and prevention methods. These data could support clinical practice of screening for early 
breast cancer patients. Site-specific imaging should be added by concerning patient-specific site or 
symptoms. 
 
 
257362 - Breast cancer patients with isolated disease to the lung: A single institution experience 
 
Rose Mustafa1, Lucy De La Cruz1, Kahyun Yoon-Flannery1, Austin Williams1, Carla Fisher2, Julia Tchou3 
1The Hospital of the University of Pennsylvania, Philadelphia, PA, 2Department of Surgery, Hospital of the 
University of Pennsylvania, Philadelphia, PA, 3

 
University of Pennsylvania, Philadelphia, PA 

Background/Objective: The reported incidence of breast cancer presenting with isolated metastatic 
disease to the lung or pleura (IMLP) is approximately 12%. It usually represents systemic disease, and 
therefore no consensus exists on the best treatment modality between surgical intervention and 
systemic therapy. We performed this study to evaluate the median overall survival (OS) and 5-year OS 
rate of patients with metastatic breast cancer with IMLP disease treated at our institution.  
 
Methods: We performed a retrospective review of data of 7971 patients with breast cancer treated 
between 1995 and 2013 at the Hospital of the University of Pennsylvania. We identified 119 patients 
with breast cancer and metastatic disease including lung/pleura. We excluded those with extra-thoracic 
disease. Treatment modalities involved operative and/or systemic therapy and their survival. In our 
study, we defined systemic therapy as chemotherapy and/ or endocrine therapy. 
 
Results: Fourteen (11.8%) patients met our inclusion criteria, mean age was 58.9 years, most common 
tumor type was invasive ductal cancer (92.9%) and estrogen receptor positive (71.4%). Three patients 
(21.4%) underwent video assisted thoracotomy (VATS) for lobectomy in combination with systemic 
therapy, 8 (57.1%) had systemic therapy alone, 2 (14.3%) patients refused treatment, and 1 (7.14) 
received endocrine therapy alone. The mean number of nodules and nodule size was 3.25 nodules and 
3.1 cm. The median OS and 5-year OS for all patients was 39.6 months and 64.3%, respectively. For 
those who underwent VATS and systemic therapy, the median OS and 5-year OS was 43 months and 
66.6 % versus those treated with systemic therapy alone, was 36.4 months and 50.0% respectively (p-
value = 0.742).  
 
Conclusions: This retrospective analysis suggests that patients with IMLP disease who undergo both 
surgical intervention and systemic therapy have a more favorable median OS and 5-year OS. Generally, 
isolated metastatic disease offers the opportunity to gain local control and therefore potentially 
improve outcome. A multidisciplinary approach continues to be is essential in the decision-making to 
obtain local control and improve survival in selected patients with IMLP disease.  
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Demographic and treatment details of study subjects 
 
 
257211 - Comparative management of patients presenting with stage IV breast cancer across 
academic, private, and public institutions in the same metropolitan area 
 
Paul Williams, Cletus Arciero, Sheryl Gabram-Mendola, Preeti Subhedar 
Emory University School of Medicine, Atlanta, GA 
 
Background/Objective: The management of stage IV breast cancer varies amongst different centers and 
regions of the country. Recent studies have pointed to a disproportionate rate of African American (AA) 
women presenting with stage IV disease. Further studies point to disparities in the type of therapies 
offered to this patient population. This is an observational survey in the care of patients presenting with 
stage IV breast cancer across 3 different hospital settings within the same hospital system in a large 
metropolitan area. 
 
Methods: A retrospective examination of all patients presenting with stage IV breast cancer over a 12-
year period was undertaken. Demographics and treatment information were compared between the 3 
hospital settings. Statistical analyses were performed to identify care strategies of stage IV breast cancer 
patients across 3 treatment facilities. 
 
Results: There were 500 patients identified with an initial presentation of stage IV breast cancer (173 
academic, 151 private, and 176 public). The AA women represented 65.4% of the ethnic make-up of the 
entire system, but this varied between centers: 38.7%, 70.86%, and 86.93% at the academic, private, 
and public hospitals, respectively. When examining initial therapy for patients presenting with stage IV 
disease, 14.2% underwent surgical management, and 51.60% received chemotherapy across the entire 
system. Rates were similar between AA and Caucasian patients, surgery 15.5% versus 12.7% and 
chemotherapy 52.63% versus 47.0%. Surgical management varied between the facilities (11.8%, 21.2% 
and 10.2%), as did the use of chemotherapy (49.71%, 47.72%, 58.27%), when comparing academic, 
private and public facilities, respectively.  
 
Conclusions: There were no clear ethnic disparities noted in rates of surgical or medical management of 
patients presenting with Stage IV breast cancer in this hospital system. But, there was a greater 
utilization of both treatment strategies at the private hospital in comparison with the academic or public 
hospitals. Further work will be explored to determine if this had a measurable impact on survival. 
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Other Topics 
 
257177 - American Cancer Society 2015 guideline update affecting breast cancer detection rates at a 
community hospital compared to national incidence rates  
 
Shahrzad Abbassi Rahbar1, Amy Kirby2, Katherine Shield2, Sarah Sadek2 
1 St Joseph Mercy Oakland, Keego Harbor, MI, 2

 
Breast Services, Pontiac, MI 

Background/Objective: There is a controversial recommendation published by the American Cancer 
Society in 2015 that women ages 40-44 should no longer receive annual routine mammogram screening. 
Based on anecdotal data within our patient population in Oakland County, Michigan, we suspected we 
would miss significant breast cancer diagnoses by not screening that age group. By looking 
systematically at screened female patients in our population, we have shown biopsy-proven and 
statistically greater incidence of breast cancer cases in the 40-44 age range when compared to the 
national incidence rates that the SEER (Surveillance, Epidemiology, and End Results) Program has 
published. Objective: To demonstrate the potential benefit of breast cancer screening of women ages 
40-44 at St. Joseph Mercy Oakland Hospital in Oakland County, Michigan.  
 
Methods: There were 48,006 screening mammograms reviewed retrospectively over the years 2009 to 
2013 in women of ages 40-44 and 45-49. Incidence rates of biopsy-proven malignancy in these 2 age 
groups were calculated and compared. The incidence rate for women of ages 40-44 was found to be 
0.0937% and 0.137% for women ages 45-49. The published incidence rates from the SEER Program over 
the exact same years for women of ages 40-44 and 45-49 were 0.0409% and 0.062%, respectively. 
 
Results: The incidence rate for women of ages 40-44 in Oakland County, MI was found to be more than 
twice the incidence rate predicted by the national average. The difference in incidence rates between 
this population and the national average was found to be statistically significant (p < 0.002). 
 
Conclusions: We found in our population that there is a greater-than-doubled detection rate of breast 
malignancies in women of ages 40-44 when compared to incidence rates nationally. This documents 
that local populations may be skewed and therefore, before adopting the recommendations, a study of 
local population incidence is warranted. 
 
 
256692 - Talc seromadesis: Aspects to consider in order to improve the seromadesis technique 
following breast cancer surgery 
 
Verónica Andino1, Marco Avalos2 
1Quito, Pichincha, Ecuador, 2

 
Texas Woman's University, Denton, TX 

Background/Objective: Several techniques are available either to prevent or to treat breast seromas 
after undergoing a mastectomy. The lack of evidence does not justify not approaching the problem with 
innovative adapted techniques. A case series design was used to determine the effectiveness of the use 
of surgical talc for the treatment of persistent breast seromas. The purpose of this study is to describe 
an alternative technique using talc seromadesis. 
 
Methods: A case series study on 6 female patients (ages 68 ± 7.9), 5 of whom were diagnosed with 
invasive ductal carcinoma (IDC) and one with ductal carcinoma in situ (DCIS), presenting a breast 
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serenoma resistant to common therapies were treated with adapted talc seromadesis. A solution was 
prepared with 5 g of surgical talc diluted in 90 ml of isotonic saline solution and 10 ml of a 1% solution of 
lidocaine hydrochloride (without epinephrine). An incision of approximately 1 cm was made next to the 
surgical wound in order to reach the subcutaneal dead space flap. Thirty milliliters of the solution was 
then injected and left for 5 minutes, after which a Biovac™ drain was secured. A compressive bandage 
was applied after the drain. This drain was left in each patient, who was sent home and asked to 
monitor the amount of fluid present in the drain on a daily basis until less than 20 ml of fluid per day 
was self-reported by the patient. To confirm the effectiveness of the procedure, a needle aspiration of 
less than 20 ml should be performed a week after the drain has been removed. The following variables 
were measured: Amount of drainage present before the seromadesis, amount of time the Biovac was 
present before being removed, and weekly fluid production after Biovac removal.  
 
Results: Of the 6 patients participating in the study, 4 had a seroma for less than a month, while the 
other 2 had it for 6 and 12 months respectively. According to the medical histories, an average of 181.67 
± 121.71 ml of fluid per week was reported before the seromadesis. After the seromadesis, the Biovac 
was left for an average of 28.67 ± 15.34 days. At the follow-up session that took place a week after the 
procedure, an average of 7.5 ± 2.5 ml of fluid was extracted from the patients. After this initial follow-up 
one patient returned after 2 months with a new seroma producing around 260 ml per week. A second 
post-irradiated participant with concomitant uncontrolled DM2 presented an infected wound, which 
had to be healed by secondary intention. 
 
Conclusions: Talc seromadesis proved to be an effective procedure in the treatment of resistant 
seromas. The presence of a concomitant pathology should be taken into consideration before 
performing this technique to avoid complications. It is important to use a diluted solution of surgical talc 
and to perform a local massage, so the substance is well distributed throughout the whole dead space. 
Additionally, the use of lidocaine is important in reducing the pain that the solution may cause. More 
research is needed to determine this modified talc seromadesis technique effectiveness and long-term 
results. 
 

 
Patient's characteristics and results pre- and post-talc seromadesis 
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257383 - Increased risk of secondary sarcomas in women with breast cancer: A 40-year analysis with 
SEER data 
 
Felipe Andrade1, Danubia Andrade1, Sabrina Lima1, Anna Paula Maiato1, Rebeca Heinzen2, Larissa 
Marques1, Alfredo Barros1, Karina Ribeiro3 
1Department of Breast Surgery, Hospital Sirio-Libanes, Sao Paulo, Brazil, Sao Paulo, Sao Paulo, Brazil, 
2Hospital Sirio-Libanes, Sao Paulo, Sao Paulo, Brazil, 3

 

Department of Collective Health, Faculdade de 
Ciências Médicas da Santa Casa de São Paulo, São Paulo, Brazil, Sao Paulo, Sao Paulo, Brazil 

Background/Objective: Second malignancies can develop as a consequence of cancer treatment. 
Several studies have described an association between radiation exposure and the development of soft 
tissue sarcoma. The aim of this study was to identify factors associated with increasing risk of sarcomas 
in women with breast cancer, with a particular focus on radiation field. 
 
Methods: This is a retrospective cohort study comprising all women with microscopically confirmed in 
situ and invasive breast carcinomas included in the SEER-9 database from 1973 to 2013 (n=488,804) 
with information regarding the use of radiation therapy (RT) as part of the treatment. The development 
of subsequent sarcoma in the cohort was identified by querying the SEER database for all 
microscopically confirmed tumors with ICD-O-3 codes 880 through 958 that occurred in women in the 
cohort during the study period (1973-2013). Women with a diagnosis of sarcoma within 6 months of 
diagnosis of their breast cancer (n=136) were excluded from further analyses, in order to avoid the 
inclusion of synchronous malignancies. Results were stratified by location of sarcoma into in-field and 
out-of-field. In-field sarcomas were defined as those occurring at sites that would be included in the RT 
field, ie, thorax and ipsilateral upper extremity. Out-of-field sarcomas were those occurring at all other 
sites. Standardized incidence rations (SIR) and corresponding 95% confidence intervals (95% CI) were 
calculated. All analyses were performed using SEERStat version 8.3.2. 
 
Results: During the study period, 1,373 women from the cohort developed 1,388 sarcomas within a 
median latent period of 105 months after the diagnosis of breast cancer (range, 7-417 months). One 
hundred sixty-two sarcomas were observed in-field (SIR=2.02, 95% CI 1.72-2.36) while 1,226 secondary 
malignancies were located out-of-field (SIR=1.35, 95% CI 1.28-1.43). Overall, mullerian mixed tumors 
(n=274), carcinosarcomas (n=229), and leiomyosarcomas (n=154) were the most frequent histological 
types. Radiation therapy increased the risk of secondary sarcomas both in-field (SIR=3.22, 95% CI 2.63-
3.91) and out-of-field (SIR=1.46, 95% CI 1.33-1.59), while women not submitted to RT only presented 
increased risk of secondary sarcomas out-of-field (SIR=1.28, 95% CI 1.19-1.38). In the group of secondary 
sarcomas in-field, the most frequent secondary sarcomas were malignant fibrous hystiocitoma (n=21), 
leiomyosarcomas (n=18), and dermatofibrosarcomas (n=16). Risk of secondary sarcomas in-field for 
those women submitted to RT only started to increase significantly 5 years after the diagnosis of the first 
primary (6-11 months after first primary, SIR=0.61, 95% CI 0.02-3.41; 12-59 months, SIR=1.64, 95% CI 
0.97-2.59, 60-119 months, SIR=4.72, 95% CI 3.43-6.34; 120 months and later, SIR=4.00, 95% CI 2.84-
5.47). 
 
Conclusions: An increased risk of secondary sarcomas was found for women with breast cancer 
submitted to RT, including tumors both inside and outside the radiation field. These findings can suggest 
the presence of cancer predisposition syndromes, with the RT possibly increasing even more the risk of 
sarcomas in this group of cancer-predisposed women. Our findings highlight the importance of the long-
term follow-up of these patients in order to increase early detection of these secondary sarcomas, 
minimizing the consequent morbidity and mortality. 
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257073 - Impact of rural-urban status on survival after mastectomy without reconstruction versus 
mastectomy with reconstruction  
 
Elaine Jayne Buckley, Whitney Zahnd, David Rea, John Mellinger, Sabha Ganai 
SIU-SOM, Springfield, IL 
 
Background/Objective: Mastectomy with reconstruction has been proven to be comparable to 
mastectomy without reconstruction for overall survival. However, access to reconstruction in a rural 
compared to an urban setting may be limited due to lack of providers or centers specializing in this area. 
Recent studies have demonstrated time to surgery influences breast cancer survival. We hypothesize 
rural patients would have delayed time to surgery (TTS) if undergoing mastectomy with reconstruction 
compared to mastectomy alone, and poorer breast cancer survival compared to urban patients 
undergoing similar procedures. 
 
Methods: We utilized data from the National Cancer Database to study 90,319 patients diagnosed with 
invasive, non-inflammatory, non-metastatic breast cancer who underwent mastectomy without 
reconstruction or mastectomy with reconstruction as initial treatment between 2003 and 2007, with 
follow-up available through 2012. Chi-square analysis and independent t-test were used to compare TTS 
by rural-urban status. Survival curves were constructed by rural urban status for surgery type. Cox 
regression analysis was used to calculate hazard ratios (HR) and 95% confidence intervals (CI) controlling 
for demographic, clinical, and treatment characteristics. 
 
Results: Mastectomy without reconstruction comprised 82% of the cohort, and 18% of these patients 
were rural. Mastectomy with reconstruction comprised 18% of the cohort with 11% rural patients. 
Mastectomy without reconstruction patients were older, had higher comorbidity scores, were less often 
treated at an academic center, held less private insurance, were less educated, and were poorer. 
Mastectomy with reconstruction patients had lower stage at diagnosis. Mean TTS was 27±22 days for 
mastectomy without reconstruction vs 36±22 days for mastectomy with reconstruction patients. Time 
to surgery was longer in the urban group for all surgery types (~4 days longer). More patients 
underwent surgery within 30 days in mastectomy without reconstruction group compared to the 
mastectomy with reconstruction group (67% vs 46%). Poorer survival was noted in rural compared to 
urban patients in unadjusted analysis of mastectomy without reconstruction patients (p < 0.001). No 
survival difference was seen in the mastectomy with reconstruction group between rural and urban 
patients. However, adjusting for demographic, clinical, and treatment characteristics, there was no 
difference in survival by rural urban status for either mastectomy without reconstruction (HR 0.96; 95% 
CI 0.93-1.00), or mastectomy with reconstruction (HR 1.36; 95% CI 0.96-1.92).  
 
Conclusions: Time to breast surgery was longer for mastectomy with reconstruction compared to 
mastectomy without reconstruction in both urban and rural cohorts. Adjusted analysis refutes our 
hypothesis and demonstrates no difference in survival for rural patients undergoing mastectomy with 
reconstruction even with a delayed time to surgery.  
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256906 - Body image and sexual function in breast cancer survivorship: The impact of time and 
surgical approach 
 
Elizabeth Butler, Sarah Pesek, Christy Gandhi, Christina Raker, Ashley Stuckey, Dave Edmonson, Jennifer 
Gass 
Women and Infants Hospital Brown University, Providence, RI 
 
Background/Objective: Breast cancer survivors comprise the largest group of cancer survivors in the 
United States. Patients are living longer after their breast cancer treatment. As life expectancy increases, 
so does the longevity of the impact of surgical procedures. Our study aims to evaluate patient perceived 
body image as characterized by satisfaction with chest wall appearance and sexual function following 
treatment stratified by time and surgical modality.  
 
Methods: An anonymous, cross-sectional survey of 585 patients in surveillance after breast cancer 
treatment at a single multidisciplinary breast cancer program was conducted over 18 months. Results 
were analyzed in the fields of appearance satisfaction of chest after surgery, interval from surgery, 
surgical modality, and sexual function measured by the Female Sexual Function Index (FSFI). Statistical 
analysis was performed using Fisher's exact and the Wilcoxon rank-sum tests or the Kruskal-Wallis test. 
Responses were divided based on interval from surgery and surgical modality. Time intervals were < 1 
year, 1-2 years, 2-4 years, and greater than 4 years. Satisfaction was characterized as satisfied, equal or 
dissatisfied. Surgical modality included lumpectomy (L) and mastectomy with reconstruction (MR). MR 
was then divided into subgroups of non-nipple sparing mastectomy (MR-N) or nipple-sparing 
mastectomy (MR+N). 
 
Results: Of the 585 respondents, 152 (76.4%) patients at 1-2 years from treatment described 
satisfaction with the appearance of their chest compared to 108 (61.4%) who were > 4 years from 
treatment (p= 0.05) Overall, patients undergoing L had a nearly significant higher rate of appearance 
satisfaction than those undergoing MR (76.2 versus 66.7, p=0.07). However, when MR is placed in 
subgroups, the difference in appearance satisfaction between L and MR+N is lost (76.2 versus 71.4% 
p=0.6), as compared to appearance satisfaction of L versus MR-N (76.2 vs 50, p=0.006). Sexual 
dysfunction (FSFI < 26) increased over time from surgery for L: 41.2% at 1-2 years, 45.6% at 2-4 years 
and 57.1% at > 4years (p=0.2). While not significant, MR patients’ sexual dysfunction decreased over 
time: 42.3 at 1-2 years, 38.9 at 2-4 years, and 29.6 at >4 years (p=0.8). 
 
Conclusions: Overall, our study shows that as breast cancer survivors move away from their diagnosis 
and treatment, they report decreasing satisfaction with the appearance of their chest. While we cannot 
account for evolving surgical technique, this may be a consequence of patients moving past the turmoil 
of initial diagnosis and into survivorship. Further, we find a trend to greater appearance satisfaction for 
those who kept their nipples whether by L or MR+N. These results suggest the importance of avoiding 
deformity, which may be improved by oncoplastic technique and neoadjuvant therapy. Finally, MR 
patients report a lowering rate of sexual dysfunction overtime, an opposite trend to the L group. This 
may be a consequence of age and other confounding factors. Overall these results may assist clinicians 
in counseling patients at diagnosis.  
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257336 - Given that provider-specific public reporting launches in 2016, it is time to engineer a 4-star 
rating system for patient stakeholders to compare surgeon performance for breast-conserving 
operations! 
 
Annie Dunham1, Choua Vang2, Luis Ramirez2, Jared Linebarger3, Jeffrey Landercasper2 
1University of Wisconsin Madison School of Medicine and Public Health, Madison, WI, 2Gundersen 
Medical Foundation, La Crosse, WI, 3

 
Gundersen Health System, La Crosse, WI 

Background/Objective: Previously limited to group practices and ACOs, the CMS public report-carding 
of individual providers begins in 2016 with a star system. Many patients seek information from online 
rating agencies that provide testimonials, but no procedure-specific data, to aid their search for 
destination of care for breast-conserving surgery for cancer (BCS). In this study, for 2 intuitively 
important patient-centered QM, reoperation rates (ROR) and cosmetic outcomes (COS), we aimed to 
provide the first step towards development of a CMS-type of star rating system to inform patients 
anticipating BCS. There is strong evidence for nationwide variability of ROR. There is very limited data on 
the variability or national performance of COS. To develop a rating system, we aimed to determine the 
interactions between surgeon, ROR, excisional volume, and COS within a single institution for internal 
quality improvement (QI) and as a first step towards public transparency and nationwide peer 
comparison. Given the recent rapid adoption of oncoplastic (OncP) lumpectomy techniques, we also 
aimed to challenge the historical assumption that surgeons who achieved low ROR did so by performing 
large volume lumpectomies with resulting worse COS.  
 
Methods: After IRB approval, a retrospective review of a prospective breast center database was 
performed for all patients Stage 0-3 undergoing initial lumpectomy from 2010-2015 by 3 surgeons. A 
mailed survey was sent to each patient in 2016 to ask for their self-reported COS by the Harvard scale 
(excellent, good, fair, poor). Univariate and multivariate regression analysis was used to test for 
interactions between surgeon and multiple other independent variables known to influence ROR, for the 
outcomes of ROR and COS. For the star rating system, 4 performance levels each were created for ROR 
and COS, after literature review. For ROR: < 10%, 10-19%, 20-29%, >30% = 2, 1.5, 1.0, 0.5 stars, 
respectively. For % total patients reporting COS as excellent or good: >90%, 80-90%, 70-79%, < 70% = 2, 
1.5, 1.0, 0.5 stars, respectively.  
 
Results: The ROR in < 60 days for Stage 0-3 and Stage 1-3 patients were 12.3% of (54/438) and 10.4% 
(38/366), respectively. For 3 surgeons, the unadjusted ROR were 9.5%, 13.0% and 16.3% (p=0.18). 
Comparing to the surgeon with lowest ROR, the odds ratios (OR) for ROR for the other surgeons were 
1.32 [CI 0.46-3.83; p=0.357] and 3.22 [1.45-7.16; p=0.004]. Level 1 OncP surgery was performed in 98 
(22.4%) of 438 patients, ranging from 16%-32% by surgeon (p=0.047). Resection volume (3d) mean, 
median (range) were 196 mm3, 157 mm3 (7-1150 mm3). There was an inverse association between 
larger volume and lower ROR [odds ratio 0.995 (CI 0.992-0.998; p < 0.001)]. Excellent, good, fair, and 
poor COS were 55.3%, 32.2%, 8.6% and 4.0%, respectively (N= 152 respondents). There was no 
difference in COS by surgeon (p=0.295). OncP techniques were used more often in patients with higher 
volume resections (p=0.031). Surgeons A, B, and C had composite star scores of 4, 3, and 2.5.  
 
Conclusions: In the setting in which 1 in 5 patients underwent OncP techniques, resection volume was 
not associated with COS. Furthermore, surgeons with statistically significant differences in reoperation 
rates did not have significant differences in cosmetic outcomes, challenging the historical assumption 
that linked a surgeon with a better ROR to a worse COS. A simple star rating system modeled after CMS 
public reporting was able to differentiate the performance between surgeons for 2 patient-centered 
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outcome measures of BCS. Next steps would follow accepted methods for composite measure 
development-- patient focus groups to establish the mathematical weighting of ROR/COS (reflecting 
patient values), reliability and validity testing, pilot studies to gather composite data from the ASBrS 
patient registry and survey, peer comparison with internal transparency, then a multi-stakeholder 
consensus conference to refine the star system prior to public transparency.  
 
 
257029 - Breast cancer luminal subtypes and patient presentation 
 
Veronica Ferencz, Paul Tartter, Jana L. Deitch 
Mount Sinai West Comprehensive Breast Center, Bronx, NY 
 
Background/Objective: Previous studies have shown that mammogram-detected cancer has more 
favorable prognosis, at least in part because they are smaller and with less nodal involvement. We 
hypothesize that mammogram-detected cancers are also more favorable because they are more often 
diagnosed with a more favorable luminal subtype. 
 
Methods: This is a retrospective review of a prospective database for operable invasive breast cancers 
diagnosed from 2008-2016. Patients were stratified using luminal subtype and presentation of abnormal 
findings leading to diagnosis. These variables were analyzed using chi square test. Five-year, distant, 
disease-free survivals (DDFS) were analyzed based on luminal subtypes and based on presentation. 
Luminal subgroups are defined as follows: luminal A ER+/HER2-; luminal B ER+/HER2+; HER2+ 
overexpressive ER-/HER2+; and basal ER-/HER2-. Invasive breast cancers were classified into the luminal 
subgroups A 570 (67%), B 95 (11%), HER2+ 57 (7%), and basal 129 (15%). Additional variables that were 
analyzed include tumor size, tumor differentiation, Ki-67, lymph node involvement, luminal subtypes, 
age, and race. 
 
Results: Forty-eight percent (404) of the 846 patients presented with palpable masses, 41% were noted 
by the patients. After these 404 lesions were palpated, subsequent mammograms showed the lesion in 
72%. Fifty-two percent (442) of the cancers were found with mammography: 71% were masses and 29% 
were calcifications. Sixty-seven percent (530) of the cancers were luminal A, 11% luminal B, 7% HER2 
overexpressive, and 15% were basal. Palpable cancers were significantly (p < 0.001) more likely to be 
triple negative than cancers found on mammography. DDFS was related to both presentation and 
luminal subtype. Ninety-five percent of the patients with cancers detected on mammography were alive 
and disease-free at 5 years compared to 86% of patients with cancers palpated by physicians and 85% of 
patients with cancers first palpated by the patients. 
 
Conclusions: These results indicate that cancers presenting as palpable masses are significantly more 
frequently triple negative than cancers presenting on mammography. This results in significantly poorer 
outcomes for palpable cancers. This supports the hypothesis that the poor outcome of palpable cancers 
is due to tumor biology in addition to tumor size and nodal status. 
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DDFS by presentation and luminal subtype 
 
 
252809 - Selective radio-guided axillary dissection (SeRAD): A prospective cohort study 
 
Massimo Monti, Giuseppe Naso, Vittorio Pasta, Federico Frusone, Valerio Aceti, Alessandro De Luca, 
Federica Maceli, Massimo Vergine, Vito D'Andrea 
Sapienza, University of Rome, Rome, Lazio, Italy 
 
Background/Objective: In the staging of the axilla for clinically lymph node negative disease, sentinel 
lymph node biopsy (SLNB) has become the standard over the axillary lymph node dissection (ALND). In 
patients with T1-T2 invasive breast cancer, clinically node negative, and 1 or 2 metastatic sentinel lymph 
nodes, SLNB alone results in the same survival as ALND. Axillary selective radioguided dissection 
technique (SeRAD) is comparable to SLNB + 4 or 5 parasentinel lymph node dissection. The aim of our 
study is to compare SeRAD versus SLNB, in order to demonstrate that SeRAD reduces the rate of 
reoperation of patients (ALND).  
 
Methods: The technique we developed for selective radioguided axillary dissection is based on the 
removal of a sentinel lymph node together with 4 or 5 parasentinel lymph nodes. This removal is 
performed following lymphatic flow, guided by decreasing radioactivity, highlighted with the aid of the 
gamma probe. Since June 2014 through May 2016, we operated for invasive breast cancer  on 75 
patients by SLNB and 145 patients by SeRAD technique. The average age of the patients was 55 (range 
25-84).  
 
Results: Of the 75 patients subjected to SLNB, 14 had metastatic sentinel lymph node, and in all 14 
cases, ALND was needed. Of the 145 patients subjected to SeRAD, vice versa, 25 had metastatic sentinel 
and/or parasentinel lymph node, but only in 5 cases ALND was needed.  
 
Conclusions: In our experience, SeRAD has revealed many advantages compared to ALND and SLNB. It 
removes both the SLN and a variable number of parasentinel lymph nodes, sufficient for oncological 
staging. This radio-assisted technique ensures the removal of the first lymph node that follows the 
lymphatic flow after the SLN (unlike the single first level lymphectomy, which cannot guarantee this) and 
allows its inclusion in the histologic specimen even in cases of “skip metastases.” It permits avoidance of 
the intraoperative histo-cytologic examination of the SLN, thus shortening operating times. It permits 
avoidance of the need to re-operate the patient in the presence of unfavorable histologic results, thus 
avoiding unnecessary lymphectomies with all its related complications. It reduces costs and surgical 
time, compared to more demolitive surgery. The performance of SeRAD is technically much easier and 
faster than ALND. Finally, it allows for shorter post-operative hospitalization periods (a post-operative 
stay of 1 or 2 days less) and is almost free of complications.  
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SeRAD patients table 
 
 
257228 – Minimally invasive, sutureless, stereo-targeted definitive lumpectomy in an outpatient 
setting 
 
Pat Whitworth 
Nashville Breast Center, Nashville, TN 
 
Background/Objective: Despite advances in technologies characterizing breast cancer biology, indolent 
lesions cannot be identified. Many indolent breast cancers and DCIS are overtreated to avoid 
undertreatment of life-threatening cancers. Improving use of specialty resources to reduce 
overtreatment meets a high-priority need in modern breast cancer care.  
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Methods: One hundred twenty-five women ages 31-86 had removal of small DCIS and invasive cancers 
using a 20-mm radiofrequency basket-capture with stereotactic guidance. Tissue elasticity permitted 
removal through a 12-mm incision. A second 20-mm basket-capture was used to obtain shaved margins. 
Incisions were closed with Steri-Strips™. Procedures were conducted under local anesthesia and with 
P.O. sedation. Patient tolerance scores were recorded. Standard radiologic evaluation (specimen and 
breast) and histologic criteria were applied in all cases. Patient data are registered prospectively and 
reported with informed consent. 
 
Results: Final histologic size ranged from 1-20 mm. Of 52 DCIS and 73 invasive lesions, 23 (18.4%) had 
positive margins by histologic standards, and 17/22 with reported results (77.3%) had no residual lesion 
after open surgery. A total of 26 patients had open re-excision, 6 despite clear margins at intact (One of 
these patients chose mastectomy.). Ninety-five patients went on to complete accelerated partial (72) or 
whole-breast (23) radiation. Patient pain scores averaged 1.55 out of 10 (range 0-7).  
 
Conclusions: For small DCIS and invasive cancers, image-guided, minimally invasive lumpectomy can be 
accomplished in an outpatient setting, either the physician’s office or imaging suite. The intact specimen 
permits standard-of-care histologic analysis of lesions and margins. Because stereo targeting requires 
less tissue removal via small incisions that do not require sutures, image-guided lumpectomy reduces 
morbidity, distress, discomfort, and expense associated with overtreatment of small breast cancers. And 
it is particularly appealing to some subsets of patients for whom surgical risks may be increased.  
  
 
257329 - Image-guided definitive excision of high-risk breast lesions in the outpatient setting 
 
Pat Whitworth 
Nashville Breast Center, Nashville, TN 
 
Background/Objective: In light of increasing pressure on health care resources, we seek to validate a 
minimally invasive, image-guided alternative to open surgical excision for high-risk breast lesions.  
 
Methods: One hundred fifty-six women ages 31-78 had image-guided (stereotactic or ultrasound), 
minimally invasive, intact excision of high-risk lesions and surrounding tissue, using either a 15- or 20-
mm radiofrequency basket-capture. Imaged lesion size was 3-12 mm. Thirty-seven percent were 
masses, 57% were microcalcifications, and the remaining were a combination of mass and 
microcalcifications. Tissue elasticity permitted removal through a 10- to 12-mm incision. Incisions were 
closed with Steri-Strips™. Procedures were conducted under local anesthesia and with P.O. sedation in 
the office or imaging department. Patient pain tolerance scores were recorded. Standard radiologic 
evaluation (intact specimen and breast) and histologic criteria were applied in all cases. Patient data are 
collected in an electronic HIPAA-compliant registry and reported with informed consent. 
 
Results: All 156 lesions were definitively removed. Final histology is shown in the associated table. 
Twelve patients had their high-risk pathology change from the original core biopsy pathology; 4 were 
upgraded within the HRL categories and 8 were actually downgraded. Two patients went on to open 
excisional biopsy because of physician discomfort with margin status; both patients were upgraded 
within the HRL category but cancer was not found. Patient reported pain scores averaged .93 out of 10 
(range 0-6).  
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Conclusions: All 156 lesions were definitively removed. Final histology is shown in the associated table. 
Twelve patients had their high-risk pathology change from the original core biopsy pathology; 4 were 
upgraded within the HRL categories, and 8 were actually downgraded. Two patients went on to open 
excisional biopsy because of physician discomfort with margin status; both patients were upgraded 
within the HRL category, but cancer was not found. Patient-reported pain scores averaged .93 out of 10 
(range 0-6).  
 

 
Final intact histology 
 
 
256753 - Significant discordance of lymphovascular invasion between breast cancer core biopsies and 
surgical specimens limits its role as a tool for preoperative prediction of nodal metastasis 
 
Christine Harris1, E. Scott1, Charles Mylander1, Martin Rosman1, Sanford Robbins2, Lorraine Tafra2, Wen 
Liang1, Rubie Jackson1 
1The Rebecca Fortney Breast Center, Anne Arundel Medical Center, Annapolis, MD, 2

 

Anne Arundel 
Medical Center, Pathology Department, Annapolis, MD 

Background/Objective: Many breast cancer nomograms have been developed from resected tumor 
pathology, but are intended to be used preoperatively based on core biopsy results. Some of these 
nomograms use lymphovascular invasion (LVI) as one criterion to predict the likelihood of sentinel 
lymph node metastasis. In this study, we examined whether LVI on resected tumor pathology is 
accurately identified on core biopsy, and whether there is a difference in correlation of patients’ sentinel 
node status between core biopsy and resected tumor LVI. 
 
Methods: We reviewed cases of invasive breast cancer from February 2011 to September 2014, 
excluding those with neoadjuvant therapy, recurrent cancer, histology other than ductal/lobular/mixed, 
or stage IV disease. LVI was categorized as absent, present, or suspicious, as indicated in the pathology 
report, and compared on core biopsy vs. resected tumor. We also compared the percentage of patients 
who had a positive sentinel node biopsy between negative, suspicious, and positive LVI on core biopsy 
vs. resected tumor. 
 
Results: We analyzed 614 cases for LVI discordance. Of 147 cases with positive LVI on resected tumor, 
70 (55%) were negative for LVI on core biopsy (Table). Of cases with LVI present on core biopsy, 33.3% 
were negative for LVI on resected tumor. Of cases suspicious for LVI on core biopsy, LVI status on 
resected tumor was negative in 44.6%. When using core biopsy to define LVI, the percentage of patients 
with positive sentinel lymph nodes was not significantly different by LVI status (negative, suspicious, or 
positive). However, when using resected tumor to define LVI, there was a stepwise increase in the 
likelihood of having a positive sentinel lymph node with negative, suspicious, or positive LVI (Table). The 
likelihood of a positive sentinel lymph node was significantly higher for those with positive LVI on 
resected tumor, compared to those with negative LVI on resected tumor (48.2% vs. 12.5%, p < 0.001).  
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Conclusions: In some nomograms, the presence of LVI has been shown to increase the probability of 
having sentinel node metastasis by approximately 25%. However, the present study demonstrates that 
preoperative core biopsy misses the majority of cases of LVI. Furthermore, the percentage of patients 
with positive sentinel nodes was not significantly different between those with negative LVI and positive 
LVI on core biopsy, but was significantly increased in patients who had positive LVI on resected tumor vs. 
negative LVI on resected tumor. Postoperative data (e.g., pathology from resection) is often used to 
develop nomograms for preoperative use, on the assumption that the core biopsy information will 
correlate with the resected tumor. This study shows that LVI on core biopsy does not correlate well with 
resected tumor pathology, which translates into an inability to accurately predict sentinel node status 
preoperatively.  
 

 
 
 
 
256995 - Circulating tumor DNA and burden of disease in breast cancer 
 
Abigail Hoffman1, Alexey Aleshin2, Kimberly Banks3, AmirAli Talasaz3, Helmy Eltoukhy3, Melinda Telli2, 
Irene Wapnir1 
1Department of Surgery, Stanford University School of Medicine, Stanford, CA, Stanford, CA, 2Department 
of Medicine, Stanford University School of Medicine, Stanford, CA, Stanford, CA, 3

 

Guardant Health, 
Redwood City, CA 

Background/Objective: Tumor somatic mutations can be detected in blood as circulating free DNA 
(cfDNA) that are concordant with mutations in the primary cancer. This non-invasive technology is 
emerging as a potential tool to dynamically monitor tumors response to treatment, potentially detect 
actionable molecular targets, and inform prognosis. 
 
Methods: Between 2014 and 2016, we studied patients with newly diagnosed invasive stage I-IV breast 
cancer who underwent upfront surgery or chemotherapy and followed them serially (baseline, post-
operative, 1 month, 3 months, 6 months, and 12 months) over a 12-month period. Guardant Health has 
developed a protocol (digital sequencing) for purification, targeting, sequencing, and analysis of cfDNA 
for the detection of single nucleotide variants (SNVs) in 54 genes and copy number alterations (CNAs) in 
3 genes (ERBB2, EGFR, MET). Peripheral blood samples were collected in 2 10 mL tubes at baseline and 
subsequent time points. The lower limit of detection is 0.1% variant allele frequency (VAF) at each 
nucleotide position with analytic specificity for SNVs > 99.9999%. Here we report findings of baseline 
assessments in cfDNA tumor-related genetic alterations and their correlation with disease stage.  
 
Results: Of 30 patients with breast cancer, 20 underwent upfront surgery and 10 upfront chemotherapy. 
According to subtype, 17 (57%) were ER+/PR+/HER2-, 10 (33%) ER+/PR+/HER2+, and 3 (10%) ER-/PR-
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/HER2-. Stage distribution was as follows: Stage I= 10 (33.3%), Stage II = 13 (43.3%), Stage III 5 (16.6%), 
IV = 2 (6.6%). cfDNA alterations were detectable in 12 (40%) overall, including 20% stage I, 38% stage II, 
60% stage III, and 100% stage IV. The rate of alterations in HER2+ patients at baseline testing was 
considerably higher, namely 50% stage I (n=2) and 75% stage II (n=3). Interestingly, 50% of these 
alterations were no longer detected in samples taken in the operating room post-surgical resection of 
the primary tumor.  
 
Conclusions: In this pilot exploratory study, cfDNA was frequently detected in patients with newly 
diagnosed stage I-IV breast cancer. The evaluation of cfDNA analysis offers a non-invasive means to 
serially monitor a systemic component of disease.  
 
 
257204 - The present of grossly palpable Level II axillary nodes during ALND is a strong predictor of 
level III axillary nodal involvement for breast cancer patients 
 
Hong Hu, Wenbin Zhou, Dongxian Zhou 
Shenzhen People's Hospital, Shenzhen, Guangdong, China  
 
Background/Objective: The number of involved axillary lymph nodes is an important prognostic factor 
that guide selection of breast cancer patients who might benefit from adjuvant treatment. Current 
NCCN guidelines recommend ALND should include level III nodes only if gross disease is apparent. In 
reality, very few surgeons extend ALND to level III. And the necessity of level III dissection is still an issue 
of controversy. We aim to investigate the positive identification rate of level III nodal involvement when 
level II axillary nodes are grossly palpable during ALND for breast cancer patients. 
 
Methods: We prospectively enrolled breast cancer patients with cT1-3N1 diseases. They all had multiple 
suspicious nodes on ultrasound and cytological proof positive nodes by ultrasound-guided nodes FNA. 
All patients underwent modified radical mastectomy and found grossly palpable level II axillary nodes 
during ALND and thus proceeded to do level III nodes dissection. Level III nodes is dissected by bluntly 
dividing the pectoralis major muscle at the level around 2 cm below the sterno-clavicular joint. All 
patients received post-op axillary and regional nodal radiation therapy and proper systemic therapy 
accordingly. We calculated positive identification rate of level III nodes in this setting, numbers of 
positive Level III nodes, rate of lymphedema, and disease-free survival rate. 
 
Results: Between January 2010 and Jun 2015, 35 eligible breast cancer patients were enrolled. All 
patients were found grossly palpable level II nodes and underwent level III nodes dissection. 
Pathological results revealed that 31 patients had positive level III nodes, identification rate was 89%, 
and average number of positive nodes were 2.15 (ranged from 1-4). Patient-reported incidence at 12 
months of moderate or severe lymphedema was 17.1%, which was similar to patients who underwent 
Level I and II dissection only at our institution. At a median of 3.5 years’ follow-up, disease-free survival 
of this cohort of patients was 91.4%. Only 3 metastatic events were found, and no locoregional 
recurrence event was reported.  
Conclusions: In conclusion, our study found that the present of grossly palpable Level II axillary nodes 
during ALND is a strong predictor of Level III axillary nodal involvement for cT1-3N1 breast cancer 
patients. Level III axillary dissection is recommended in this setting for more accurate staging and 
achieving great locoregional control. 
 
 



 

The American Society of Breast Surgeons 305 2017 Official Proceedings 
 

257365 - Biodiversity of synchronous breast cancers and clinical management implications 
 
Priya Jadeja, Nikita Consul, Sejal Patel, Ellie Kwak, Ralph Wynn, Bret Taback, Richard Ha 
Columbia University Medical Center, New York, NY  
 
Background/Objective: Additional foci identified on breast imaging may change clinical decision-making. 
The purpose of this study is to evaluate the incidence and potential clinical significance of additional 
breast tumors identified by imaging. 
 
Methods: An IRB-approved review of our database from 1/1/12 to 12/31/15, yielded 886 patients with 
breast cancer. Of 886 patients, 175 patients (19.5%) had pathology-proven 213 additional tumors. Both 
the primary and secondary tumors in these patients underwent the following evaluation: size, histologic 
subtype, hormone receptor and HER2 status, tumor grade, Ki-67, and type of imaging modality 
performed. Statistical analysis was performed (SPSS, version 24). 
 
Results: In 175 patients, 213 synchronous additional tumors were present; one additional (142, 66.7%), 
2 additional (26, 12.2%), 3 additional (6, 2.3%) and 4 additional tumors (1, 0.5%). Of 213 tumors, 112 
were multifocal (52.6%), 60 were multicentric (28.2%), and 41 were contralateral cases (19.2%). The size 
of the 175 primary tumors was significantly larger (mean 2.07 cm, SD 1.43) than the 213 secondary 
tumors (mean 1.34cm, SD 0.93, p < 0.001). The primary tumor was significantly more likely to be 
invasive (90.3%, 158/175) compared to secondary tumors (74.6%, 54/213, p < 0.001). However, in 17 
patients with primary tumor diagnosis of DCIS, unsuspected invasive tumor was identified in 6 
secondary tumors (35.3%). In 18.3% (32/175) patients, secondary tumors were larger than the primary 
tumor. HER2 discordance between primary and secondary tumors was present in 3.8% and ER/PR 
discordance was present in 6.7%. Higher tumor grade was present in the secondary tumors in 17.7% of 
patients compared to the primary tumor. Fifty-two percent of these clinically significant findings were 
mammographically occult and identified on breast MRI. 
 
Conclusions: Synchronous secondary breast cancers are biodiverse with the presence of unsuspected 
invasion, larger size, and higher grade as well as discordance in ER/PR/HER2 status. Over half of these 
cases are only seen at MR imaging and are likely to impact clinical management in these patients.  
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256025 – 15-year decrease in general surgery resident breast operative experience: Are we training 
proficient breast surgeons? 
 
Kelsey Larson1, Mika Reschke1, Stephen Grobmyer2, Stephanie Valente1 
1Cleveland Clinic, Cleveland, OH, 2

 

Breast Services Division, Department of General Surgery, Cleveland 
Clinic, Cleveland, OH 

Background/Objective: With the institution of restricted general surgery resident duty hours, there has 
been a concern about the number of cases performed by graduating residents. While prior reports have 
focused on defining alimentary and intra-abdominal case numbers, details regarding resident operative 
experience for breast surgery cases have not been described. Breast cases are some of the most 
common operations performed by general surgeons in practice, so it is important to understand the 
experience of residents in training. The purpose of this paper is to evaluate trends in general surgery 
resident operative experience for breast cases over the last 15 years. 
 
Methods: Accreditation Council for Graduate Medical Education (ACGME) case log system is the official 
method for recording operative experience during residency. Currently, no minimum required case 
numbers exist for breast-specific operations. The ACGME Case Logs Statistics reports for the graduating 
classes of 2000-2015 were reviewed for average breast-specific case numbers and trends over time. 
 
Results: ACGME case log data was available for the following breast-specific categories: all breast cases, 
sentinel lymph node excision, breast excisional biopsy/lumpectomy, mastectomy – simple, and 
mastectomy – modified radical. There is no separate category for axillary dissection. Resident total case 
volume increased by 2% from 2000 to 2015, with the 2015 graduating class logging an average of 985.5 
total cases (p=0.0159). Contrary to overall increased operative volume, the number of total breast cases 
decreased by 17.1% from 2000 to 2015. Subcategory analysis indicated that the largest drop in 
experience was in modified radical mastectomy (61.5% decrease, p=0.0001) with the 2015 gradates 
logging only 5.3 cases per resident over 5 years of training. The second largest drop was excisional 
biopsy/lumpectomy (25.8% decrease). On the other hand, resident experience in simple mastectomy 
increased from 6.0 to 10.8 cases (p=0.0001). Sentinel lymph node experience fluctuated over time, but 
has been down-trending in recent years (67.3% decrease 2010 to 2015, p=0.0001), with 2015 graduates 
logging only 4.6 sentinel lymph node procedures over 5 years of training. 
 
Conclusions: General surgery resident experience in breast operations has decreased by 17% over the 
last 15 years, despite increase in overall operative volume. Residents have less experience in more 
complex cases, in particular, axillary management. Currently no minimum required case numbers exist 
for breast-specific operations in training, raising concern about the proficiency of graduating general 
surgery residents with respect to these procedures. It is reasonable to set a national minimum number 
of breast-specific operations residents must do in order to be considered appropriately trained to 
perform these cases in practice. 
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Total breast cases logged by residents over 5-year training 
 

252724 – Same-day results from ultrasound-guided core needle biopsy of suspicious breast masses 
 
Robert Maganini1, Richard Maganini2, Anthony Maganini3 
1Amita Health System, Bartlett, IL, 2Northwestern University, Evanston, IL, 3

 

University of Miami, Coral 
Gables, FL 

Background/Objective: Touch prep cytologic analysis of breast core biopsy specimens has been 
reported as a means to provide same-day results and improve care. We evaluated this approach in our 
community satellite breast center to demonstrate high concordance and improved quality care. 
 
Methods: We prospectively performed touch prep cytology in addition to standard histology on all 
women receiving ultrasound-guided core needle biopsy of highly suspicious (ACR 4b,c and ACR 5) breast 
masses who provided written consent. Slides were prepared from 12 or 14 G core biopsy specimens 
using Papanicolaou technique and transported to our central pathology lab for review by the 
pathologist. The pathologist reported their findings verbally to the attending surgeon, and results were 
subsequently communicated by the surgeon to the patient on the same day. Results were categorized as 
suspicious, atypical, benign, or deferred. Data monitored included concordance of cytopathology to final 
pathology, patient satisfaction, and care enhancement as related to expedited genetic counseling, 
imaging, and medical/surgical oncology evaluation. 
 
Results: Thirty-six women who met study criteria were offered same-day results. Six (17%) declined 
participation. In 30 consented patients, our findings are summarized in the Table.  
 
Conclusions: Our findings are consistent with previously reported studies and show a high concordance 
in a select group of women with suspicious lesions. The high patient satisfaction found in our study likely 
stems from rapid turnaround of accurate results. Providing same-day results expedited the treatment 
plan for a significant number, further contributing to patient satisfaction. Prior studies have 
demonstrated that expedited care can contribute to reduced costs of care. We intend to continue to 
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monitor data while expanding the criteria to BI-RADS 4a lesions and make same day results a routine 
part of our breast care. 
 

 

257097 - NSQIP analysis of axillary lymph node dissection rates for breast cancer: Implications for 
resident and fellow participation 
 
Nadia Nocera1, Bryan Pyfer2, Lucy De La Cruz3, Abhishek Chatterjee4, Paul Thiruchelvam5, Carla Fisher1 
1Department of Surgery, Hospital of the University of Pennsylvania, Philadelphia, PA, 2Division of Plastic, 
Maxillofacial and Oral Surgery, Duke University Hospital, Durham, NC, 3Comprehensive Breast Care 
Program, Jupiter Medical Center, Jupiter, FL, 4Department of Surgery, Tufts Medical Center, Boston, MA, 
5

 
Department of Academic Breast Surgery, Imperial College London, London, England, United Kingdom 

Background/Objective: The management of the axilla in breast cancer (BC) has shifted towards less 
radical surgery in the last 2 decades. Most recently, results from the American College of Surgeons 
Oncology Group Z0011 (Z11) trial demonstrated that not all patients with positive sentinel nodes require 
completion axillary lymph node dissection (ALND). We postulate that there has been a national 
downward trend in number of ALNDs completed since the publication of Z11, subsequently impacting 
surgical resident exposure to this procedure. Given this, we utilized the large, national ACS-NSQIP 
database to evaluate rates of ALND, as well as surgical resident and fellow involvement. There has been 
no prior study analyzing the impact of ALND trends on surgical trainee education. 
 
Methods: All women diagnosed with invasive breast cancer (IBC) were identified in the ACS-NSQIP 
database from 2007-2014. Total number of procedures that included ALND were identified utilizing CPT 
codes for partial mastectomy with axillary lymphadenectomy, modified radical mastectomy, superficial 
axillary lymphadenectomy, and complete axillary lymphadenectomy. Given that the number of hospitals 
included in the database increased each year, we totaled these procedures and compared them to the 
number of IBC diagnoses using percentages. Cases involving resident participation were then identified 
and subsequently divided by training level: junior (post-graduate year [PGY] 1 to 2), senior (PGY 3 to 5) 
and fellow (PGY ≥6). Resident participation was compared between each year of data. Two tailed z tests 
were used to compare proportions, with significance determined when p < 0.05.  
 



 

The American Society of Breast Surgeons 309 2017 Official Proceedings 
 

Results: From 2007-2014, a total of 128,372 women were identified with IBC, with a total of 36,844 
ALNDs performed. Overall, ALND rates decreased by an average of 3.4% yearly from 2007-2014 (Figure). 
Total resident participation in ALND procedures significantly dropped in 2011, from 49.3% before (2007-
2010 average) to 29.4% after (2011-2012 average; p < 0.01). Notably, junior residents experienced the 
greatest decrease in ALND cases (21.3% to 9.0%, p < 0.01), but senior residents were also affected 
(25.2% to 17.2%, p < 0.01). Fellow-level trainees experienced no change (2.8% to 3.1%, p=0.81) as the 
overall rates for ALND cases decreased.  
 
Conclusions: There is a downward trend in the number of ALNDs being performed for women with IBC, 
with subsequent decrease in resident participation in ALND procedures. Although rates are decreasing 
for all level residents, this effect is greatest for junior-level trainees, with no significant change for 
fellow-level trainees. Acknowledgement of this trend is extremely important when creating future 
surgical curriculum changes for both general surgery and fellowship training programs.  

 
Rates of ALND and resident participation 
 
256546 - Can objective measurements from 3-dimensional surface imaging replace subjective 
measures of outcome after breast-conserving therapy? 
 
Rachel O'Connell1, Rosa Di Micco1, Peter Barry2, Komel Khabra2, Lisa Wolf2, Katherine Krupa2, Nandita 
deSouza3, Nicola Roche1, Anna Kirby2, Jennifer Rusby2 
1Royal Marsden Hospital, United Kingdom, London, England, United Kingdom, 2Royal Marsden Hospital, 
United Kingdom, Sutton, England, United Kingdom, 3

 

Royal Marsden Hospital, United Kingdom and 
Institute of Cancer Research, Sutton, England, United Kingdom 

Background/Objective: Aesthetic outcome is correlated with patients’ psychological recovery after 
treatment. Currently, there is no gold standard for measuring the aesthetic outcome after breast-
conserving therapy (BCT). Patient-reported outcomes measures and panel assessments of photographs 
are often used, but these are time-consuming, subjective, and difficult to standardize. An objective 
assessment tool is needed to provide a standardized, quick, and cost-effective aesthetic analysis to 
improve standards and for use in clinical studies evaluating new techniques in surgery and radiotherapy. 
Hypothesis: Objective volume and shape symmetry measurements are a useful tool in assessment of 
aesthetic outcome after BCT. Aim: To investigate whether breast volume and shape symmetry measured 
using 3-dimensional surface imaging (3D-SI) are associated with results of a patient satisfaction 
questionnaire (BREAST-Q-BCT) or panel assessment of images. 
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Methods: Ethical approval was obtained. Women who had unilateral BCT 1-6 years ago were recruited 
at the time of surveillance mammogram. Participants underwent 3-D-SI and completed the BREAST-Q 
BCT module. Volume symmetry was calculated by dividing the volume of the smaller breast by the larger 
breast and expressing as a percentage. Surface asymmetry was calculated by reflecting the image of one 
breast onto the other through the sagittal midline plane. The root mean squared (RMS) of the measured 
differences between the 2 surfaces was calculated. As the differences increase, the asymmetry increases 
and so does the RMS. The panel consisted of 2 breast surgeons, 1 radiation oncologist and 1 breast care 
nurse. The panel scored by consensus using the Harvard 4-point scale (1=poor, 2=fair, 3=good, 
4=excellent). A Kruskal-Wallis ANOVA was used to investigate the relationship between volume 
symmetry, surface asymmetry, and panel outcome score. Patients were grouped according to their 
panel score, and the median volume and symmetry results were compared between groups. To identify 
where the differences lay, a post hoc pairwise comparison was performed using a Dunn Sidak test. 
Spearman’s correlation was used to assess association between both volume and surface symmetry, and 
patient satisfaction.  
 
Results: During the study period 649 women had mammography. Three hundred forty-two (52.7%) 
were eligible and visiting for mammography at a time when the investigator was available to carry out 
imaging. They were invited by letter. It was not possible to contact 109 (31.9%) women to confirm 
participation. Twenty-seven (11.6%) declined to attend, and 6 women did not attend, leaving 200 
participants. Mean age was 64.2 years (SD 10.1), mean time from surgery to participation was 35.5 
months (SD 17.7). One hundred eighty-six (93%) were Caucasian British, mean BMI was 27.5kg/m2 
(SD5.4), mean ultrasound size of tumour was 13.9mm (8.6), median specimen weight was 32.5g (IQR 20-
49). The median score for ‘Satisfaction with breasts’ was 68 (IQR 55-80). Median volume symmetry was 
87% (IQR 78-93), and surface symmetry was 5.87mm (IQR 4.23-7.95). The median volume symmetry 
significantly differed between patients in groups given panel scores for 3-D images of fair and good, 
good and excellent. The median surface asymmetry also differed significantly according to patient panel 
groups. There were 4 significant pairwise comparisons between poor and good, poor and excellent, fair 
and good, fair and excellent panel scores. There was only a weak correlation of both volume symmetry 
and surface asymmetry with BREAST-Q scores for Satisfaction with breasts (correlation coefficients 
0.187 (p=0.008) and -0.229 (p < 0.001) respectively).  
 
Conclusions: Breast volume symmetry and surface asymmetry measured by 3-D imaging are both 
associated with panel assessment and patient satisfaction. The weak correlation with patient 
satisfaction indicates that patient satisfaction cannot simply be defined from 1 or 2 parameters. The 
objective volume and surface symmetry measures were strongly associated with results of a panel 
assessment of a 3-D image; hence a 3D-SI tool has potential as a quick and objective aesthetic 
evaluation to replace costly and time-consuming panel assessment. In the future, we envisage a core 
outcome set in breast cancer surgery incorporating oncological data, patient satisfaction, and objective 
aesthetic outcome analysis to enable global analysis of the patient breast cancer treatment experience. 
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245226 - Is a computerized risk assessment tool adequate to identify patients in need of further breast 
cancer risk stratification? 
 
Jack Sariego, Katrina Losa, Lisa Fitzpatrick 
Aria-Jefferson Health System, Philadelphia, PA 
 
Background/Objective: Formal and enhanced screening programs for women at high risk for breast 
cancer have become prevalent across the country. These programs are often multidisciplinary, and 
initial intake and evaluation is at the technician rather than the physician level. Online computerized risk 
assessment tools can be used to pre-screen such patients, though they may miss important items that 
increase a patient’s risk of developing breast cancer. The current analysis was designed to examine 
whether or not such online tools are sufficient as an initial screening modality.  
 
Methods: In April, 2016, a comprehensive breast cancer risk stratification program was initiated at Aria-
Jefferson Health System in Philadelphia, PA. This was formally structured to include multidisciplinary 
input and was organized and coordinated by the Surgical Breast Health Office under the direction of the 
Medical Director for Breast Health. Initial screening was done in the Mammography Department and 
involved a patient questionnaire, followed by Tyrer-Cuzick (T-C) Risk Stratification using an online tool 
and calculator. A breast specialist (the breast surgeon) then reviewed all records and selected those 
requiring further evaluation and counseling. One hundred consecutive patients who were identified for 
high risk screening and counseling formed the test cohort. They were stratified based on Tyrer-Cusick 
Score (greater than 20% lifetime risk vs equal to or below 20%) and the presence of “red flags” 
prompting screening. The “red flags” were: family history of breast or ovarian cancer at age 45 or 
younger, personal history of ovarian cancer, 2 or more first-degree relatives with breast cancer, early 
menarche (before age 11), nulliparity, male breast cancer in self or a first-degree relative. 
 
Results: Of the 100 consecutive patients, 51 (51%) had T-C scores over 20%. Approximately half of these 
(25) had other red flags, and half (26) did not. On the other hand, 49 (49%) of the cohort patients had 
one or more red flags in spite of T-C Scores below 20%; these, too, were selected for review in 
accordance with the protocol elucidated above and at the discretion of the breast surgeon. Therefore, if 
only red flags were used to define susceptible patients, 26 potentially high-risk patients (with higher T-C 
scores but without red flags) would have been missed. On the other hand, if only T-C scores were used, 
49 potentially high-risk patients (with red flags but low scores) would have been missed in this analysis. 
 
Conclusions: Tyrer-Cusick Risk Stratification Scores are useful tools in determining a patient’s risk for 
developing breast cancer. This is not sufficient alone, however, to determine which patients should go 
on to further evaluation and testing. The T-C Score must be used in conjunction with routine screening 
and subjective evaluation of the record on the part of the breast specialist if potentially high-risk 
patients are expected not to slip through the cracks of a community comprehensive screening program. 
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257271 - The impact of receptor status on mastectomy rates in early stage invasive breast carcinoma 
 
Dan Trifiletti1, Surbhi Gorver2, Kara Romano1, Einsley Marie Janowski3, Timothy Showalter3, Shayna 
Showalter3 
1University of Virginia, Department of Radiation Oncology, Charlottesville, VA, 2University of 
Pennsylvania, Philadelphia, PA, 3

 
University of Virginia, Charlottesville, VA 

Background/Objective: There is an established relationship between hormonal receptor (HR, estrogen 
and/or progesterone receptors) and human epidermal growth factor receptor (HER2) status and 
locoregional recurrence for patients treated with early-stage breast cancer. While many patient- and 
disease-related characteristics are considered for women when making a decision between mastectomy 
and breast-conserving surgery (BCS), available data do not support including HR and HER2 receptor 
status as key components when deciding upon surgical management of the disease. The purpose of this 
study was to analyze how HR and HER2 status influence the surgical management trends between 
mastectomy and BCS among women with early-stage breast cancer. 
 
Methods: The National Cancer Database was queried for women with cT1-cT3, cN0, cM0 breast 
carcinoma from 2004-2012. Patients with unknown HR and/or HER2 status were excluded. Patients 
were grouped based on receptor status and surgical management (total mastectomy or BCS). Univariate 
and multivariate analyses were performed to investigate factors associated with mastectomy. 
 
Results: 280,241 patients met inclusion criteria. After multivariable adjustment, the following factors 
were associated with the receipt of mastectomy: including younger age, Caucasian race, medical 
comorbidities, lower median household income, household distance from the treating center, larger 
tumors, invasive lobular histology, and higher tumor grade (each p < 0.001). Additionally, patients with 
HR+/HER+ and HR-/HER2+ tumors were the most likely to undergo mastectomy (OR 1.202 and 1.467 
respectively compared to HR+/HER2- patients, each p < 0.001) while patients with HR+/HER2- tumors 
demonstrated similar mastectomy rates as HR-/HER2- (p=0.599). 
 
Conclusions: While no prospective clinical data exist to suggest that surgical decision-making should be 
influenced by HR or HER2 receptor status, our data indicate that women are more likely to undergo a 
mastectomy if they test HER2+. The causes and clinical impact of this influence remain unclear, and 
further research will help to clarify this practice trend. 
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Factors associated with receipt of mastectomy over lumpectomy (odds ratio values over 1.0 favor mastectomy over 
lumpectomy) 
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220595 – Patient-centered approach to percutaneous breast biopsy 
 
Noemi Sigalove1, Karen Hou1, Mary Ahn1, Fredrickson Sara1, Morlie Wang1, Susan Chalkey2, MaryJane 
Hill3 
1Central DuPage Hospital, Northwestern Medicine, Winfield, IL, 2Breast Health Center, Central DuPage 
Hospital, Northwestern Medicine, Winfield, IL, 3

 

Breast Surgery, Central DuPage Hospital, Northwestern 
Medicine, Winfield, IL 

Background/Objective: The tug of war between radiologists and surgeons regarding the performance of 
percutaneous breast biopsies has flourished during the past decade. Multiple institutions have 
developed stringent rules prohibiting qualified surgeons from using the ultrasound machine and 
stereotactic table for performing biopsies. Rather than succumbing to a relationship of animosity, our 
radiologists and surgeons have developed a collaborative, patient-centered biopsy pathway that has 
improved access and ensured seamless delivery of care for the breast patient.  
 
Methods: Four radiologists and 3 dedicated breast surgeons participate in the biopsy protocol. All 
surgeons are certified in ultrasound and stereotactic guided breast biopsy by the American Society of 
Breast Surgeons. Patients undergo BI-RADS categorization by the radiologist interpreting the initial 
mammogram/ultrasound. Patients with a BI-RADS category of 4a or 4b (low to intermediate suspicion 
for malignancy) receive their biopsy by the radiologist, whereas patients with a BI-RADS category of 4c 
or 5 (moderate to high suspicion for malignancy) are referred to the breast surgeon for biopsy. Goal is to 
improve time to percutaneous biopsy as well as surgeon access for patients who may have a 
malignancy.  
 
Results: The biopsy protocol has reduced overall access to biopsy from 8 days to 6 days. Access to 
biopsies by radiologists decreased from 5.1 days to 3.9 days, whereas access to biopsies performed by 
surgeons improved from 8 days to 3.6 days.  
 
Conclusions: Our patient-centered biopsy protocol improves overall access to percutaneous biopsy by 
utilizing all qualified personnel to perform the procedure. Patients who are likely to have benign 
pathology are able to undergo expedited biopsy and return to their primary care provider without 
involvement of the surgeon. Patients who are likely to have malignant pathology are introduced to the 
breast surgeon at the earliest opportunity and maintain continuity of care from diagnosis through 
treatment. The protocol ensures that primary care providers are informed and involved with every 
critical step of the process. 
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Breast biopsy pathway protocol 
 
 
257241 - Clinical outcome of optimally treated HER2-positive and HER2-negative breast cancers 
 
Alycia So1, Austin Williams2, Yun Li1, Elena Carrigan3, Laura Steel1, Paul Zhang4, Julia Tchou4 
1Hospital of the University of Pennsylvania, Philadelphia, PA, 2Perelman School of Medicine, University of 
Pennsylvania, Philadelphia, PA, 3The Children's Hospital of Philadelphia, Philadelphia, PA, 4

 

University of 
Pennsylvania, Philadelphia, PA 

Background/Objective: It is known that HER2-positive (HER2+) breast cancers are biologically more 
aggressive than HER2-negative (HER2-) tumors. The use of trastuzumab combined with adjuvant 
chemotherapy has become the standard of care since the publication of 2 landmark studies in 2005 that 
changed systemic therapy of patients with primary operable HER2+ breast cancer. This study is an 
update of the comparison between HER2+ and HER2- cancers after 2005. Our aim was to analyze tumor 
parameters and clinical outcomes between these 2 groups with the understanding that, per clinical 
guidelines, HER2+ patients receive trastuzumab. Additionally, we analyzed HER2+ tumors stratified by 
estrogen receptor (ER) status and hypothesized that ER-/HER2+ tumors would be associated with worse 
patient outcomes. 
 
Methods: We conducted a retrospective cohort study and identified 1,287 patients from the electronic 
medical record who underwent primary breast cancer surgery at our institution between 2006 -2015. 
We excluded patients with HER2+ tumors who did not receive trastuzumab and patients without follow-
up data or receptor data; 1,099 patients were included in the final analyses. Patients were stratified by 
HER2 status, and HER2+ patients were further subdivided by ER status. T-tests, ANOVAs, chi square 
tests, and Goodman-Kruskal’s gamma analyses were used to compare clinical characteristics and patient 
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outcomes between HER2+ and HER2- tumors with a subgroup analysis of HER2+ tumors stratified by ER 
status. 
 
Results: A total of 143 HER2+ patients were identified (13%), with 90 patients having tumors that were 
also ER+. The mean age at diagnosis of all patients was 64.8 years, with HER2+ patient being significantly 
younger at diagnosis (57.8 v. 65.9 years, p < 0.001). HER2 status was not associated with race, tumor 
size, frequency of recurrence, or overall survival. However, HER2+ tumors were associated with 
increased mean nodal involvement (p=0.003) and receptor-negative cancers (See Table, p < 0.001). 
Additionally, HER2+ patients had higher tumor grades (G=0.464, p < 0.001) and decreased time to 
metastatic disease compared to those with HER2- tumors (9.18 years vs. 8.56 years, p=0.05). In our 
subgroup analysis of the HER2+ cohort by ER status, there was no association between ER status and 
patient outcomes or tumor characteristics. 
 
Conclusions: Our results are consistent with previous studies that have shown HER2+ tumors are 
associated with a more aggressive clinical phenotype with greater nodal involvement, higher tumor 
grade, and decreased time to metastatic disease. However, we found no difference in the frequency of 
recurrence and overall survival between patients with HER2- and HER2+ tumors. Our study confirms the 
greater clinical severity of disease in patients with HER2+ cancers but also reaffirms the utility of 
trastuzumab in the treatment of these patients. 
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Patient and tumor characteristics for breast cancer cohort 
 
 
257104 - Comparison between groups with and without adherence to breast screening in patients 
with small breast cancer (≤2 cm) 
 
Sung Gwe Ahn1, Jung Min Park2, Jong Won Lim2, Changik Yoon2, Soong June Bae2, Hak Woo Lee2, Joon 
Jeong2 
1Gangnam Severance Hospital, Yonsei University College of Medicine, Seoul, Republic of Korea, 
2

 
Gangnam Severance Hospital, Seoul, Republic of Korea 

Background/Objective: Breast screening programs have brought clinical benefit as early detection of 
breast cancer. Furthermore, it is well established that screening-detected breast cancer is associated 
with a better prognosis compared with symptom-detected breast cancer. In this study, we investigated 
whether breast screening would offer a clinical benefit even in small breast cancer, comparing the 
differences between 2 groups for adherence to breast screening or not in the populations with breast 
cancer equal to or less than 2 cm. 
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Methods: Patients diagnosed with invasive cancer with maximal tumor size not larger than 2 cm (T1) 
from January 2006 to December 2012 in Gangnam Severance Hospital were included in this study, 
excluding stage IV breast cancer, patients receiving neoadjuvant chemotherapy, and bilateral breast 
cancer. Total number of patients was 714, with screen-adherent group (N=459), non-adherent group 
(N=200), and unclassified (N=55). The adherence to breast screening was defined as receiving a breast 
screening within the last 2 years, while those who never had a breast screening and those who reported 
having a screening more than 2 years ago were defined as the non-adherent group. The recurrence-free 
survival (RFS) was compared by the adherence to breast screening.  
 
Results: The non-adherent patients were significantly younger (49.5 vs 52.1, p=0.001) and were more 
likely to have larger size of tumor (1.42 vs 1.2cm, p < 0.001) than the screening-detected patients. The 
non-adherent patients had advanced nodal stage and higher histologic grade (p=0.006 and p < 0.001, 
respectively). In comparisons subtypes of tumor (p=0.007), the screening-detected patients have more 
favorable type than non-adherent patients (Luminal A 65.9% vs 54.8%), whereas they had less TNBC 
subtype than the symptom-detected patients (12.7% vs 15.1%). The RFS was significantly better in the 
screening group (p=0.010, the log-rank test). On multivariate analysis, the adherence to breast screening 
was a significant independent prognostic factor for the RFS, and the adjusted hazard ratios were 0.36 
(95% confidence interval, 0.14-0.89; p=0.028). 
 
Conclusions: Breast cancers detected under the adherence to breast screening are associated with 
favorable tumor biology and better prognosis than cancers detected outside of screening even in 
patients with small breast cancer. Our findings suggest that the adherence to breast screening may offer 
a clinical benefit in terms of tumor biology, as well as migration of stage. 
 

 
Univariate and multivariate survival analyses for recurrence-free survival  
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231843 - Surgeon variability and factors predicting for reoperation following breast-conserving 
surgery 
 
Monica Valero1, Melissa Mallory1, Katya Losk2, Jaeho Hwang3, Kristen Camuso2, Mustafa Tukenmez4, Tari 
King5, Mehra Golshan5 
1Department of Surgery, Brigham and Women’s Hospital/Harvard Medical School, Boston, MA, 2Medical 
Oncology, Dana-Farber Cancer Institute, Boston, MA, 3Harvard Medical School, Boston, MA, 4Department 
of Surgery, Istanbul Medical School, Istanbul University, Istanbul, Turkey/ Women's Cancer Center, Dana-
Farber/Brigham and Women's Hospital, Harvard Medical School, Boston, Massachusetts, Boston, MA, 
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Department of Surgery, Brigham and Women’s Hospital/Harvard Medical School Boston, Department of 
Surgery, Dana-Farber Cancer Institute, Boston, MA 

Background/Objective: We investigated breast-conserving surgery (BCS) techniques at our cancer 
center to identify practice variability among high-volume surgeons and factors associated with 
reoperations.  
 
Methods: We retrospectively identified consecutive patients with early stage I-II breast cancer who 
underwent BCS between January-December 2014 at our institution. Male patients and those who 
received preoperative therapy were excluded. Patient demographic, tumor, and surgical data were 
extracted from medical records, including reason for reoperation, procedure, number of reoperations, 
and pathology results for each specimen. A multivariate regression model was used to identify factors 
associated with reoperation. 
 
Results: A total of 507 patients with stage I (n=415) and stage II (n=92) breast cancer were identified. 
Median invasive tumor size was 1.1 cm. Overall reoperation rate was 23% (n=116) and varied 
significantly amongst surgeons (range 15-40%). The reoperations included: re-excision (n=102; 88%), 
unilateral mastectomy (n=7; 6%), and bilateral mastectomy (n=7; 6%). Intraoperative margin techniques 
(global cavity or targeted shaves) were utilized in 258 cases (51%); no margin technique was utilized in 
249 cases (49%). Median total specimen size (lumpectomy + margin size in cm3) varied among surgeons 
(median 66.0 cm3, range 29.3-164.73 cm3). Older patients were significantly less likely to undergo 
reoperation (OR =0.43, 95% CI=0.20-0.95). Patients with multifocal disease (OR= 4.70; 95% CI=1.87-
11.82) were significantly more likely to undergo reoperation. 
 
Conclusions: Examination of BCS demonstrated variability in reoperation rates and margin practices 
among our breast surgeons. Despite similar tumor sizes, large variations were seen in surgical volume 
resection without concomitant decrease in re-excisions with larger specimens. In this non-prospective 
study, shave margins was not associated with reduced need for re-excision. Further analysis of variation 
at the hospital and surgeon level for BCS operations are warranted. 
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Factors associated with reoperation  
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256625 - Is axillary surgery needed for patients with adenoid cystic carcinoma? 
 
Jessemae Welsh, Michael Keeney, Tanya Hoskin, Katrina Glazebrook, Judy Boughey, Sejal Shah, Tina 
Hieken 
Mayo Clinic, Rochester, MN 
 
Background/Objective: Adenoid cystic carcinoma (ACC) is a rare breast cancer subtype generally 
reported to have a favorable prognosis and low rate of axillary nodal metastasis despite an estrogen and 
progesterone receptor-negative/low, HER2-negative phenotype. No consensus guidelines exist for 
axillary staging and treatment. We hypothesized that axillary surgery may not be necessary for all 
patients with ACC. 
 
Methods: After IRB approval, we queried our breast pathology database for patients with ACC operated 
on at our institution between January 1994 and August 2016. Patient, tumor, and treatment variables 
were abstracted from the medical record after pathology review of each case to confirm the diagnosis of 
ACC as defined by tumor consisting of 2 main cell types: modified ductal and myoepithelial cells that 
typically have hyperchromatic and angular nuclei with clear cytoplasm arising in tubular, cribriform, or 
solid morphologic patterns. 
 
Results: We identified 20 cases of pure ACC in 19 women, median age 59 years. Tumors ranged in size 
from 0.2 to 4.8 cm. Preoperative axillary ultrasound was performed in 13 patients (65%) and was normal 
in 10 and suspicious in 3. In all 3 patients with an abnormal axillary ultrasound, ultrasound-guided lymph 
node FNA was performed and negative. Twelve patients were treated by breast-conserving surgery and 
8 by mastectomy. Axillary operation was sentinel lymph node (SLN) surgery in 15 cases (75%), while the 
remainder did not have any axillary surgery. All patients were node negative on final pathology. After 
3.6 years median follow-up (range 0.2 to 38.6 years), 3 patients experienced a local recurrence at 2, 16, 
and 17 years respectively, and no patients developed regional nodal disease. Of the 3 patients with 
recurrence, the initial treatments were mastectomy, breast conservation with adjuvant radiation, and 
breast conservation without radiation in 1 patient each, respectively. 
 
Conclusions: We observed no cases of nodal metastatic disease in 20 consecutive cases of pure ACC of 
the breast. Preoperative axillary ultrasound combined with fine-needle aspiration of any sonographically 
suspicious nodes accurately predicted pathologic nodal stage in our series. These data raise the question 
of whether axillary surgery might be safely omitted in patients presenting with pure ACC and a clinically 
negative axilla. 
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Patient, tumor, and treatment variables 
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257380 - Differences in breast cancer patients diagnosed and treated at various institution types: A 
report from the National Cancer Database 
 
Austin Williams1, Alycia So1, Julia Tchou2 
1Perelman School of Medicine, University of Pennsylvania, Philadelphia, PA, 2

 

University of Pennsylvania, 
Philadelphia, PA 

Background/Objective: Several studies have examined the link between hospital and surgeon volume 
and the decrease in morbidity and mortality that such experience confers on breast cancer patients 
treated by them. Since breast cancer diagnoses continue to rise, so do the number of patients who are 
critically looking at hospital and physician attributes to determine where they would prefer to receive 
their treatment. Our aim is to analyze data from the National Cancer Database (NCDB) to describe the 
patterns of diagnosis and treatment of breast cancer among various institution types, and their impact 
on survival. 
 
Methods: A cohort of 2.2 million women with diagnoses of invasive breast cancer (IBC) or ductal 
carcinoma in situ (DCIS) between the years of 2004 and 2014 from the NCDB was evaluated. Data were 
segregated based on the type of institution reporting the case: community cancer program (CCP), 
comprehensive community cancer program (CCCP), academic/research program (ARP), and integrated 
network cancer program (INCP). Patient demographics, including age, race, and great circle distance (the 
distance from the patient’s home to the reporting institution) within each institution type were 
compared. Patient comorbidities on the Charleson/Deyo scale (0, 1 or 2 and greater comorbidities) were 
also analyzed. Patients were grouped according to whether they received their diagnosis and part or all 
of their treatment (or a decision not to treat) at the reporting institution or elsewhere. The frequencies 
for each group were compared for each institution type overall and for subgroups based on whether the 
pathologic diagnosis was DCIS or IBC. 
 
Results: The mean age at diagnosis is 61.9 years, with patients reported by ARP being significantly 
younger than other institution types (60.7 years, p < 0.001). Patients reported by ARP were significantly 
more racially diverse than those at other centers (p < 0.001). The mean great circle distance for the 
entire cohort is 22.2 miles, with patients reported by ARP traveling a significantly longer distance for 
treatment (30.3 miles, p < 0.001). There were no differences in the Charleson/Deyo scale of 
comorbidities between institution types (p=0.13). When analyzing diagnosis and treatment at the 
reporting institution, significantly fewer patients were both diagnosed and treated at ARP (57.2%) than 
other institutions (range 65.8 to 70.8%, p=0.002), while significantly more patients reported by ARP 
(40.3%) were diagnosed elsewhere prior to being treated there (range 24.5 to 29.8%, p < 0.001). These 
results are similar when analyzing by DCIS or IBC subgroups, though more pronounced for patients with 
IBC (Table, p < 0.001). Mean overall survival was 117.8 months, and there was no significant difference 
in survival between institution types (range 116.5 to 118.6 months, p=0.14). 
 
Conclusions: As the majority of breast cancer diagnoses are made in community cancer programs, it is 
important to understand the motivation of patients to be treated elsewhere. We found that those with 
more advanced stage disease (IBC) have an even stronger predilection toward seeking treatment 
elsewhere. Since survival is equivalent between center type, however, the quality of breast cancer care 
in the community is likely undervalued. Since the NCDB does not have individual surgeon data, further 
studies with a diverse collection of centers examining the impact of surgeon-specific characteristics 
would be useful in understanding and educating patients about the value of specialized centers in breast 
cancer care. 
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Percent of patients diagnosed and treated for DCIS and invasive breast cancer at different university types 
 
 
257373 - Compliance and adherence to breast cancer treatment in a medically underserved 
population  
 
Qi Wen Wu1, Shubhada Dhage2, Kathie-Ann Joseph2 
1New York University, New York, NY, 2

 

Bellevue Hospital Medical Center, NYU Langone Medical Center, 
New York, NY 

Background/Objective: Compliance and completion of treatment for breast cancer is associated with 
improved outcomes. It has been reported that patients may not complete treatment for several reasons 
including cost of treatment and side effects. We examine the rate of compliance and completion of 
treatment in a population of breast cancer patients treated at a safety net hospital 
 
Methods: One hundred ninety-seven patients treated for breast cancer (stage 0-IIIC) were identified 
from the surgery and pathology records during 2011- 2014. The patients’ medical records were 
retrieved and data analyzed retrospectively. The main outcome variables were compliance and 
completion of therapy. Additional variables examined included race, age at diagnosis, stage, and 
income.  
 
Results: Median age was 52. Of this group, 36% were Asian, 17% African-American, 10% White, 37% 
Hispanic. The majority of patients presented early stage; however, blacks and Hispanics were more likely 
to be diagnosed at later stages (p=0.000). Sixty-four percent of the patients reported an income of 
≤$15,000. Eighty-seven percent of patients offered chemotherapy accepted, 91% of these patients 
completed treatment. These patients did not differ significantly by race (p=NS). Ninety-four percent of 
patients offered radiation therapy accepted, and 99% completed radiation therapy, and these patients 
did not differ significantly by race (p=NS). Ninety percent of patients offered hormonal therapy 
accepted, and 95% adhered to therapy (p=NS). 
 
Conclusions: There are many factors involved in patient compliance and early discontinuation of therapy 
particularly in safety net hospitals. We find that in our large safety net hospital, there is a higher 
acceptance of treatment for chemotherapy, radiation, and hormonal therapy as well as completion of 
treatment compared to most academic institutions, and this is independent of race. While the reasons 
for the high rates are unclear, we believe culturally competent care and enhanced patient navigation are 
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instrumental in patient compliance. Further prospective studies will need to be done to determine the 
main contributor of enhanced compliance and adherence to treatment.  
 

256946 - Impact of Hydrocodone Schedule Change on Patients Undergoing Mastectomy 
 
Shawna Pryor1, Sumeet Teotia2, Nicholas Haddock2, Deborah Farr3, Rachel Wooldridge3, Roshni Rao3 
1UT Southwestern Medical Center, Dallas, TX, 2UT Southwestern Medical Center, Department of Plastic 
Surgery, Dallas, TX, 3

 
UT Southwestern Medical Center, Department of Surgical Oncology, Dallas, TX 

Background/Objective: In October 2014, the Drug Enforcement Agency (DEA), in an effort to decrease 
the rate of prescription drug abuse and addiction, re-classified hydrocodone combination products 
(HCPs) from Schedule III to Schedule II. This change was meant to limit ready access to HCPs and 
prevents routine refills of HCPs. The impact of this change on breast surgery patients and breast surgeon 
practice patterns has not been studied. There was concern that this schedule change would increase 
hospital length of stay and potentially lead to increased refill rates of less potent alternatives that would 
have to be utilized. This is the first study to evaluate the impact of this schedule change on post-
operative pain management in patients undergoing total mastectomy with expander-based 
reconstruction. 
 
Methods: Three hundred patients undergoing mastectomy with expander reconstruction at an 
academic medical center before and after the HCP schedule change were identified by retrospective 
review. Factors evaluated included demographics, discharge medications, use of epidurals, length of 
stay, refills of medications, use of anxiolytics/muscle relaxants, electronic and telephone messages sent 
by the patient regarding inadequate pain control, and outpatient change in pain medication. Patients 
were excluded if they had a history of chronic pain medication use, underwent complete axillary lymph 
node dissection, or were re-admitted for complications unrelated to pain control. 
 
Results: Sixty patients met final inclusion criteria, half prior to the schedule change (PSC) and half after 
the schedule change (ASC). No difference was noted between groups in regards to age, BMI, or receipt 
of neoadjuvant chemotherapy (Table). There was a significant reduction in the use of HCPs after the 
schedule change (< 0.0001) with a transition to utilization of tramadol (20% PSC vs 50% ASC) and 
codeine-containing agents (0% PSC vs 23% ASC). Length of stay, phone calls and electronic messages for 
pain control, as well as use of muscle relaxers was equivalent between groups. Epidurals were utilized in 
patients ASC, but not PSC. There was an increased need to change pain medications in the outpatient 
setting ASC, but this was not statistically significant. 
 
Conclusions: In patients undergoing mastectomy with expander placement, the change in schedule of 
HCPs significantly altered prescribing patterns, with increased utilization of alternatives containing 
codeine as well as tramadol. This change did not increase hospital length of stay or interactions with 
medical staff regarding inadequate pain medication as an outpatient, although there was a trend 
towards having to change pain medications ASC. The impact of this change on rates of opioid abuse and 
rates of serotonin syndrome due to increased use of tramadol is an area of future investigation. 
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