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Introduction 

Introduction: In breast-conserving surgery (BCS), the methods of surgical margin 
assessment vary widely. The aim of this study was to evaluate the accuracy of 
intraoperative frozen section analysis (FSA) on tangential shaved margin of the excised 
breast tissue.  
Patients: Seventy patients with non-invasive or invasive breast cancer underwent BCS 
from January to December 2012.  
Methods: The margin was determined by FSA and categorized as positive, suspicious 
and negative, and the results were compared with examination by permanent section. If 
the surgical margin was positive for cancer cells, the breast tissue adjacent to the involved 
site was re-excised, but re-excised margins were usually not submitted for FSA. If the 
surgical margin was suspicious, we wait the results of permanent section.  
Results: Using FSA, the margin was judged positive in 15 tumors (21.4%), suspicious in 4 
(5.7%), and negative in 51 (72%). All positive surgical margins on FSA were histologically 
confirmed as positive, all suspicious or negative margins were confirmed as negative by 
permanent section. In case with positive margins, 10 cases underwent re-excision but 5 
cases underwent mastectomy during the initial operation. Two of them were positive on 
final pathology, and they underwent second operation or boost radiation. The rate of 
second operation was only 1.4%. To date, there was no ipsilateral breast tumor 
recurrence(IBTR). Conclusions: Our study demonstrates that FSA leads to a lower rate of 
second operation. However, further study is mandatory because of the small number of 
patients and the short follow-up period.	
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Breast conserving therapy (BCT) is defined as surgical excision of the primary tumor and 
the margin of surrounding normal tissue  followed by whole-breast radiation therapy. 
Recent meta-analyses have demonstrated that the rates of IBTR increase in patients with 
positive margins compared to those with negative margins. If the margins are 
histologically involved for cancer cells during surgery, therefore, the breast tissue adjacent 
to the primary involved site should be re-excised at the initial operation. However, the 
methods of evaluating margins vary widely in practice around the world, and the optimal 
technique used to assess surgical margins during surgery has not been defined. In this 
study, we assessed the diagnostic value of intraoperative frozen section analysis (FSA) on 
the tangential shaved margins, comparing the results of permanent section examination. 	

Patients: 
Seventy patients with non-invasive or invasive breast cancer underwent BCS from 
January to December 2012 were included in this study. Patients who received neo-
adjuvant chemotherapy were excluded from the study. The characteristics of the patients 
and tumors are shown in Table 1. 
 
Surgical procedure: 
A partial mastectomy was performed with at least 1.5 cm macroscopic margin, and the 
specimen is placed sutures on three surfaces (nipple, superior and anterior). Sentinel 
lymph node (SLN) biopsy was performed with subareolar injection of Tc-99m-phytate and 
Indigo carmine. In patients with clinically positive node or with positive SLN, axillary lymph 
node dissection (ALND) was performed. 
 
Pathological evaluation: 
During surgery, pathologists tangentially shave 5mm margins from each side of specimen 
(Fig.1) , ink the entire outer surface of them (Fig.2). To overcome the technically difficulty 
in cutting the frozen sections, pathologists squash the margin of the tissue flat by their 
fingers to exclude the fatty tissue. Either anterior margin (close to skin) or posterior margin 
(close to pectoral muscle) was not examined on this time.	
The margin was determined by FSA and categorized as positive, suspicious and negative, 
and the results were compared with examination by permanent section. If the surgical 
margin was positive for cancer cells, the breast tissue adjacent to the involved site was re-
excised, but re-excised margins were usually not submitted for FSA. If the surgical margin 
was suspicious, we wait the results of permanent section. On the other hand, SLNs were 
histologically examined with H&E staining on frozen sections and permanent sections. 
ALND specimens were histologically examined with H&E staining on permanent sections 
 
 
 
	

Fig.2. The excised breast tissue and inked peeled tissue 	

Fig. 1. Schematic diagram of the methods of tissue acquisition for histological 
examination.  
A: The periphery of the excised breast tissue was peeled like an orange and histologically   
     examined on tangenital sections. Contiguous specimens were examined by en face  
     frozen and permanent section. 
B: The breast tumor, surrounding breast and fatty tissue examined perpendicularly on  
     permanent section. 	

Factors	 No. of patients	 Factors	 No. of patients	

(1)  Age	 (4) Histological type 	
≤35	 1	 Intraductal carcinoma	 9	

36-50	 18	 Invasive ductal carcinoma	 55	

>50 51	 Invasive lobular carcinoma	 3	

(2) Clinical Stage	 Special type	 3	

Tis	 6	 (5) Biological subtype	

Stage1	 46	 Luminal A	 44	

Stage2	 18	 Luminal B	 15	

(3) Tumor size (pathologically)	 Her2 enriched type	 3	

0-1.0cm	 19	 Basal like type	 8	

1.1-2.0cm	 31	 (6) Axillary lymph node metastases	

2.1-3.0cm	 17	 0	 55	

>3.0cm	 3	 1-3	 10	

>3	 5	

Table 1. The Characteristics of Patients and Tumors	
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Discussion 
Currently, four different methods of margin assessment have been used for the intra-
operative FSA: perpendicular section, tangential section and cavity shaving with 
perpendicular fashion or en face fashion (Fig.4). Table3 summarized the results of FSA 
studies. Although these data demonstrate that the tangential technique has resulted in a 
higher proportion of reported positive margins compared with the perpendicular 
technique, the latter methods may underestimate the positive margin rate.  
On the other side, the tangential method is less labor intensive for the pathologists.	
	

Fig. 4. Technique of margin assessment 	

 Table 3. Intraoperative frozen section methods for margin assessment	

Our study demonstrates that FSA leads to a lower rate of second operation. The 
tangential shaved method is useful and reliable for assessing completeness of surgical 
excision. However, further study is mandatory because of the small number of patients 
and the short follow-up period.	

Fig.2. Involvement of Surgical Margins and Outcome of Surgery for Breast    
          Cancer          BCS: Breast-conserving surgery  MRM: modified radical mastectomy	

Results 
 Histologic assessment of surgical margins and operative procedures: 
Using FSA, the margin was judged positive in 15 tumors (21.4%), suspicious in 4 
(5.7%), and negative in 51 (72%). All positive surgical margins on FSA were 
histologically confirmed as positive, all suspicious or negative margins were 
confirmed as negative by permanent section (Table 2, Fig3). In case with positive 
margins, 10 cases underwent re-excision but 5 cases underwent mastectomy during 
the initial operation. Two of them were positive on final pathology, and they 
underwent second operation or boost radiation (Fig. 2). The rate of second operation 
was only 1.4%, while the rate of intraoperative reexcision was 
21.4%. There is no false positive and  no false negative exist on this study. At 
median follow-up of 26 months, there was no IBTR.	

Permanent 
Section 	

Frozen section analysis	
Total	

Negative	 Positive	 Suspicious	

Negative	 51	 0	
4 

Atypical ductal hyperplasia:4	
55	

Positive	 0	

15 
IDC: 11 
DCIS: 3 
LCIS: 1 

0	 15	

Total 	 51	 15	 4	 70	

Table 2. Histologic Diagnosis of Surgical Margins at the First Resection  
               for Breast Cancer by Frozen and Permanent Section	

Fig.3 Frozen section analysis 
(a) Suspicious  (Atypical ductal hyperplasia: ADH) ,    (b) Positive (Intraductal carcinoma) 	

(a)                                                           (b)	

Method/Author	 No. of 
cases	

Type of  BCS	
Intraoperative re-

excision  rate	
Second 

operation rate	
Local recurrence  

(median follow-up)	
(1) Perpendicular inked method	

Cabioglu et al.[1]	 264	 WE(>1cm)	 50%(133)	 8.7%(23)	 4.1%(76.8months)	
Dener et al. [2]	 190	 WE(2cm)	 16%(30)	 0%(0)	 2.1%(62 months)	
Munhoz et al. [3]	 218	 WE(1cm)	 28.8%(63)	 2.2%(5)	 5.5%(48 months)	
Riedl et al. [4]	 1016	 WE(>1mm)	 -	 9%(91)	 8.1%(83 months)	
Jorns et al. [5]	 189	 WE(>2cm)	 14.8%(28)	 14.2%(27)	 -	
(2) Tangential shaved method (en face fashion)	
Noguchi et al. [6]	 100	 WE(>2cm)	 35%(35)	 6%(6)	 -	
Ikeda et al. [7]	 54	 Qu	 37%(20)	 0%(0)	 3(19 months)	
Fukumachi et al. [8]	 122	 WE(2cm)	 27%(33)	 9.8%(12)	 None(61.4months)	
Noguchi et al. [9] 	 108	 WE(1cm)	 31.5%(34)	 0.9%(1)	 4(36months)	
This study	 70	 WE(>1.5cm)	 21.4%(15)	 1.4%(1)	 None(26months)	
(3) Cavity shaving (pendicular fashion)	
Marydanayagam. [10]	 394	 WE(1cm)	 13.2%(52)	 5.58%(22)	 -	
(4) Cavity shaving (en face fasion)	
Camp et al. [11]	 189	 WE(>1cm)	 27%(51)	 5.8%(11)	 4.2%(67.2months)	
Cendan et.al. [12]	 97	 -	 44%(43)	 19.6%(19)	 -	
Park et al. [13]	 705	 WE(1cm)	 9.5%(67)	 3.8%(27)	 14.6%(60months)	
Chen et al. [14]	 422	 WE(>1cm)	 16%(73)	 3.5%(16)	 2.8%(55.3months)	
Rusby et al. [15]	 115	 WE(1cm)	 33%(38)	 7%(8)	 One (44.1months)	

BCS: Breast conserving surgery; Qu: quadrantectomy; Lp: lumpectomy; WE: wide excision	
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