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Intraoperative Inking Helps Identify Positive Margins in Breast-Conserving 
Cancer Surgery 
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In the UK, breast-conserving surgery (BCS) is widely adopted as the treatment 
of choice for in situ and early invasive breast cancer. Positive tumour margin 
status is the most important predictor of recurrence, associated with a relative 
risk of 2.441. There is variation in margin policy in the UK in response to the 
Society of Surgical Oncology and American Society for Radiation Oncology 
(SSO-ASTRO) and the Association of Breast Surgery (ABS) consensus2,3.  
 
Accurately orientating specimens is crucial in the correct identification and 
localization of positive margins. Sutures and metallic clips are traditionally 
used by surgeons to orientate the specimen before formalin-fixation and 
subsequent inking by the pathologist.  
 
Intraoperative inking involves the surgeon applies coloured inks onto the 
specimen prior to fixation and transport to the pathologist. The ink forms a 
durable coating on the specimen surface, with different coloured inks 
corresponding to the anatomical planes of the excised tissue.  

This study aimed to explore the effects of Intraoperative Specimen Inking (ISI) 
on BCS re-excision rates.  

Western Sussex Breast Centre database was retrospectively analyzed for 
patients that underwent wide local excision for a known invasive breast cancer 
diagnosis. Patient demographics, histopathology and specimen orientation 
method were recorded. Clinical and histopathological outcomes were 
compared between intraoperative (ISI) and standard inking (SSI) methods.  
 
The primary outcome of this study was the breast conserving surgery re-
excision rate. 
 
A two‐tailed P‐value of <0.05 was considered statistically significant. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Figure 1. Diagram demonstrating tumour inking in the coronal plane. 

A total of 228 patients underwent WLE for a known cancer diagnosis between 
January 2014 and October 2017. 109 patients were operated on under the SSI 
protocol compared to 119 patients in the ISI group. The two groups were 
largely similar in term of patient demographics and tumour characteristics 
(Table 1).  
 
29 of the 228 patients who underwent WLE were found to have positive 
tumour margins and subsequently went on to have a primary re-excision. The 
positive margin rate, and subsequently re-excision rate, was 7.3% among SSI 
patients compared to 17.6% of ISI patients (p=0.020) (Fig.2).  

In total there were 4 local recurrences- 1 using intraoperative inking and 3 
with standard inking. ISI demonstrated a 20.2% real reduction in local 
recurrence rate in comparison to SSI (4.5% vs 25.0%). However, this failed to 
reach statistical significance (p=0.110)(Fig.3). 
 

Figure 2 

Table 1. Summary of patient and tumour characteristics 
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Intraoperative inking is superior to traditional methods of specimen 
orientation in the detection of residual disease. 
 
Intraoperative inking offers a simple, effective and low-cost means of 
improving margin assessment to better clinical outcomes.  
 
Future research must address the limitations of this study and focus on 
intraoperative inking’s effect on local recurrence rates by utilizing a multi-
center longitudinal study. 
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