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Original article
Predictive Factors for Positive Frozen Section Margins in patient
with Early Breast Cancer who Underwent Breast Conservative

Surgery

Sukchai Satthaporn, Thansiree Whangchuchob and Viriya Kaewkangsadan
Department of Surgery, Phramongkutklao Hospital and Phramongkutklao College of Medicine

Abstract:
Background: For early breast cancer patients undergoing breast conservative surgery (BCS), negative margins
are the most important factor for local control of disease. To achieve oncologic and cosmetic outcomes, we used
intraoperative entire circumferential frozen section analysis (IEFSA) to assess the surgical resection margins. IEFSA
ensures that all margins are clear from tumor and thus prevents re-operation. Objective: To establish predictive
factors associated with positive frozen section margins in patients with early breast cancers who underwent BCS.
This will identify a group of patients who are likely to benefit from IEFSA. Method: A cohort of 225 patients who
underwent BCS with IEFSA between August, 2014 and August, 2019 was retrospectively reviewed. The outer
surfaces of shaved lumpectomy margins were evaluated. A negative margin was defined as no ink on the tumor
for invasive carcinoma. The presence or absence of tumor cells at surgical margins was confirmed by using
permanent section analyses. The incidence of positive IEFSA was reviewed. The association between the rate of
positive margin and tumor characteristics was assessed by using univariate and multivariate analyses. Result:
A total of sixty patients were found to be positive IEFSA (26.7%). Of which 60, 56 received re-excision at least
one time to achieve clear margins and 3 were converted to total mastectomy. Posterior margin was found to be
the most frequently positive IEFSA (35%), followed by medial and inferior margins, respectively. In comparison
with permanent section, we found that the sensitivity of IEFSA was 87.7% and the specificity of IEFSA was
98.1%. The predictive factors significantly associated with positive IEFSA in univariate and multivariate analyses
were tumor size of larger than 2 cm, tumor calcification found on imaging study, DCIS component, and Ki67
> 20%. Conclusion: The IEFSA used during BCS is useful to confirm clear surgical margins, and hence, preventing
re-operation, especially in patients with large tumor size, calcification, DCIS component, and high Ki67 index.
Keywords: @ Predictive factors ® Frozen section margins @ Early breast cancer

® Breast conservative surgery
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A1519%1 1 Patient and tumor characteristics associated with positive frozen surgical margin in breast conservative

(Univariate analysis)

Variable IEFSA positive (n = 60) IEFSA negative (n = 165) p-value

Age mean (years) 52.8 56 0.004*
Tumor size

Micro calcification 11 (18.3%) 27 (16.4%) 0.69

<2 cm 31 (51.7%) 114 (69.1%) 0.019*

> 2 cm 18 (30.0%) 24 (14.5%) 0.012*
Single lesion 52 (85.0%) 160 (97.0%) 0.003*
Multiple lesion 9 (15.0%) 5 (3.0%) 0.003*
Pathological result

IDC without DCIS 8 (13.3%) 52 (31.5%) 0.006*

IDC with DCIS 33 (55.0%) 70 (42.4%) 0.099

DCIS 14 (23.3%) 37 (22.4%) 0.859

Others 5 (8.3%) 5 (3.7%)
Hormonal receptor

Positive 43 (71.7%) 127 (77.0%) 0.48

Negative 17 (28.3%) 38 (23.0%) 0.48
Her 2

Positive 13 (28.3%) 31 (24.2%) 0.70

Negative 33 (71.7%) 97 (75.8%) 0.64
Ki 67

<20 13 (28.3%) 65 (50.8%) 0.017*

> 20 33 (71.7%) 62 (48.4%) 0.022*

Unknown 0 1 (0.8%) 1
Lymphovascular invasion 5 (32.6%) 34 (26.6%) 0.47
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MN519%1 2 Patient and tumor characteristics associated with positive frozen surgical margin (Multivariate analysis)

Univariate Multivariate
Variables
Crude OR (95%CI) p-value Adjusted OR (95%CI)  p-value

Tumor size imaging

<2cm Reference 1 Reference 1

> 2 cm 2.76 (1.33, 5.72) 0.006* 245 (1.14, 5.29) 0.022*

micro calcification 1.5 (0.67, 3.35) 0.325 2.09 (0.76, 5.76) 0.152
Micro calcification in imaging at the lesion

No Reference 1 Reference 1

Yes 1.92 (1.06, 3.49) 0.032* 1.89 (1.01, 3.67) 0.048*
Single lesion

Single lesion Reference 1

Multiple lesion 5.65 (1.81, 17.62) 0.003*
Final pathological reported carcinoma

0 = IDC without DCIS Reference 1 Reference 1

1 = IDC with DCIS 1.96 (0.98, 3.92) 0.057 217 (1, 4.67) 0.049*
Ki 67

0 = low Reference 1 Reference 1

1>20% 2.66 (1.28, 5.52) 0.009* 2.6 (1.22, 5.58) 0.014*

2 = unknown 1.84 (0.78, 4.33) 0.161 1.17 (0.43, 3.15) 0.756
msw?'i 3 Comparison between frozen section and permanent section diagnosis

Final pathological result
positive negative
IEFSA positive 57 3
negative 8 157

9199 4 Comparison between frozen section and permanent section diagnosis

Permanent section IEFSA (positive) IEFSA (negative)

Prevalence 28.9 % 231 % 353 %
Sensitivity 87.7 % 77.2 % 945 %
Specificity 98.1 % 94.6 % 99.6 %
Positive predictive value 95.0 % 86.1 % 99.0 %
Negative predictive value 95.2 % 90.7 % 97.9 %
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