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Abstract

Introduction: Breast-conserving surgery (BCS) followed by radiotherapy is the
standard treatment for early stages of breast cancer. Margin status may
significantly impact local recurrence (LR) in patients treated with BCS. The
present study aimed to evaluate the relationship between margin status and LR.

Materials and Methods: In a retrospective longitudinal study, we analyzed
medical records of 1,716 breast cancer patients treated by BCS at Motamed
Cancer Institute (MCI) from 2001 to 2020. The collected data included
pathology report data, such as tumor size, axillary involvement, molecular
subtype, margin status, histological grade, lymphovascular invasion, and LR, as
well as demographic characteristics. Margins were defined as close if surgical
margins were less than 2 mm, as free if surgical margins were higher than 2 mm,
and as positive if malignant cells were present in one of the tissue edges.

Results: It was found that 133 (7.7%) patients had LR. The mean follow-up time
was 46.79 (£34.47) months. The multivariate logistic regression analysis showed
that the presence of involved margins (OR=9.27; 95% CI: 2.08-41.36) and stage
111 of cancer (OR=6.69; 95% CI: 1.95-22.95) were correlated with LR.

Conclusions: The findings indicated a low LR rate for breast cancer. Margin
involvement and stage 11 breast cancer were correlated with high LR risk and
should be considered for these patients before surgery to reduce the LR rate.
Prospective trials and long-term follow-up are required to confirm these results.
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Introduction

Breast cancer is the deadliest cancer in women
(684,996 new deaths worldwide in 2020) (1)
and the fifth leading cause of death in Iranian
women (2) despite diagnostic and therapeutic
advances in this disease. Nowadays, breast-
conserving surgery (BCS) combined with
radiotherapy is the standard treatment for early-
stage breast cancer (3). In BCS, the tumor is
removed with a clean margin; the surgeon
considers a suitable distance from the tumor and
removes it to ensure that cancer cells do not
remain in the breast tissue. The presence of
margin involvement can lead to local recurrence
(LR) of cancer and the need for reoperation (4).
An LR rate of 2%-17% has been reported after
BCS (5).

Since there is no consensus on the appropriate
margin in BCS and its effect on the rate of
breast cancer LR, this study aimed to assess the
impact of surgical margin status on LR risk after
BCS.

Material and Methods

Patients with breast cancer referred to the breast
clinic of Motamed Cancer Institute (MCI) in
Tehran (Iran) in 2022 were enrolled in this
longitudinal study. The study received the
ethics committee approval of Motamed Cancer
Institute (IR.ACECR.IBCRC.REC.1398.019).
The study population was patients with breast
cancer treated by conservative surgery from
2001 to 2020 in the specialized breast clinic of
MCI. The univariate logistic regression analysis
model investigated the correlation of
demographic and clinical variables with the
chance of LR.

Results

Among 1716 patients with breast cancer who
had undergone BCS between 2001 and 2020,
LR occurred in 133 (7.7%) patients during the
follow-up period. The involved margin was
observed in 8.3% and 0.7% of the participants
in the groups with and without LR, respectively.
Patients in both groups were followed for 5 to
210 months. The mean follow-up time was
46.79 (£34.47) months. In the group with LR,
the mean time interval to recurrence was 51.66
(x42.68) months. The mean age at diagnosis
was 46.8 (£13.37) years in the group with LR
and 48.7 (x10) years in the group without LR
(Table 1). Lymph node ratio (LNR) was higher
in the group with LR than in the group without
LR (0.3 vs 0.14). The mean BMI and Ki67 were
28.05 and 43.26, respectively, in the
participants with LR, and 27.98 and 33.92,
respectively, in the group without LR.

As indicated in Table 1, univariate logistic
regression analysis indicated that Ki67
biomarker (OR=1.02; 0.95 CI: 1.00-1.03), stage
Il of the disease (OR=8.31; 0.95 CI: 3.66-
18.88), negative ER (OR=3.22; 0.95 CI: 1.87-
5.54), negative PR (OR=2.25; 0.95 ClI: 1.35-
3.74), negative HER-2 (OR=2.52; 0.95 CI:
1.32-4.79), and the involved margin
(OR=10.03; 0.95 CI: 3.43-29.32) were
significantly correlated to LR.

Considering that lymph node involvement and
tumor size are indicators of the disease stage,
we only assessed the stage of the disease by the
multivariate model. Due to the low frequency of
close and involved margin groups, they were
combined in regression analysis. According to
the multivariate analysis results, stage 111 of the
disease and involved margin increased the odds
ratio of LR up to 6.69 (95% CI: 1.95-22.94) and
9.27 (95% CI: 2.08-41.36) times.

Table 1: Univariate and multivariate analysis to assess the relationship between demographic and clinical
variables with the LR of breast cancer

Variable Univariate Multivariate
B SE  OR (CI95%) B SE  OR(CI 95%)
BMI 0.00 0.03 1.00(0.95-1.06) - - -
Ki67 0.01 0.01 1.02(1.00-1.03)* 0.01 0.01 1.01(0.99-1.03)
Marital Status
Married - - 1 - - -
Not Married -0.02 0.32 0.98(0.52-1.83) - - -
Education
>High School - - 1 - - -
<High School 042 0.33 1.52(0.8-2.88) - - -
Age
> 50 Years - - 1 - - -
< 50 Years 0.09 0.25 1.09(0.67-1.77) - - -
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Variable Univariate Multivariate
B SE  OR (Cl 95%) B SE  OR (Cl 95%)
Stage
| - - 1 - - 1
[ 024 031  1.27(0.69-2.31) 0.52 0.52 1.67(0.6-4.65)

Il 212 042 8.31(3.66-18.88)* 1.9 0.62 6.69 (1.95-22.94) *

Margin status

Free - - 1 - - 1
Involved 231 055 10.03(3.43-29.32)* 223 0.76 9.27(2.08-41.36) *
Grade

I - - 1

I -0.19 0.36 0.83 (0.41-1.68) - - -

Il 0.07 0.38 1.07 (0.51-2.26) - - -
Estrogen Receptor

Pos - - 1 - - 1

Neg 117 0.23 3.22(1.87-5.54) * 1.33 0.82 3.77(0.76-18.74)
Progesterone Receptor

Pos - - 1 - - 1

Neg 081 036 2.25(1.35-3.74)* -0.26 0.77 0.77(0.17-3.51)
HER-2

Neg - - 1 - - 1

Pos 0.92 0.33 2.52(1.32-4.79) * 0.8 0.49 2.22(0.86-5.75)

The association of tumor subtypes with LR was
assessed as well. According to the results, the
risk of LR was correlated with triple-negative

and Her-2 positive subtypes about 2.89 (95%
Cl: 1.31-6.37) and 4.33 (95% CI: 1.41-13.35)
times, respectively (Table 2).

Table 2: Univariate analysis to assess the relationship between subtypes of tumor with the LR of breast

cancer
Tumor Subtypes With LR Without LR Univariate

N (%) N (%) B SE OR (CI 95%)
Luminal A 27 (27) 39 (32.8) - - 1
Luminal B 28 (28) 60 (50.4) -0.39 0.34 0.64 (0.35-1.31)
Triple Negative 30 (30) 15 (12.6) 1.01 0.40 2.89 (1.31-6.37) *
HER-2 Positive 15 (15) 5(4.2) 1.47 0.57 4.33 (1.41-13.35) *

Discussion

This study aimed to assess the effect of surgical
margin status on LR risk after BCS in Iranian
patients. The rate of LR in MCI was 7.7%.
Although Ki67 biomarker, stage Il of the
disease, negative ER, negative PR, negative
Her2-neu, and the involved margin increased
the risk of LR, only stage Il of the disease and
the involved margin were significantly
correlated with LR.

According to the univariate analysis, involved
surgical margins increased the risk of LR 10.03
times. This finding was confirmed through
multivariate analysis, which showed that the
involved margin impacts LR (OR= 9.27). In
two other recently published studies, Russo et
al. (6) and Bernardi et al. (3) indicated that the
surgical margin was not associated with
recurrence rate. Yet, a study found that the
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positive margin is significantly correlated with
LR (7). In the current study, stage Il of the
disease was associated with an increased risk of
LR (OR= 6.69; 0.95% CI: 1.95 22.94). The
stage of the disease is directly related to the
tumour size, and larger tumors have higher odds
of the involved surgical margin. Furthermore,
the higher rate of lymph node involvement in
large tumors may be accompanied by a higher
rate of LR. In this regard, the univariate analysis
showed tumor size >5cm, and lymph node
involvements were correlated with an elevated
risk of LR. Overall, our results provided an
overview of the surgical margin status in an
Iranian breast cancer referral center and
indicated that the minimum appropriate surgical
margin (absence of cancer cells in the stained
margin) should be considered a prognostic
factor of LR.
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Conclusion

We found that the involved surgical margin and
stage Il of the disease were associated with
increased risk of LR compared to the clear
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Table 1: Demographic and clinical variables in the two groups with and without LR of breast cancer

Categorical variables (N (%)) With local recurrence Without local P-value
recurrence

Marital status 0.538

Single 12 (9.5) 13 (10.9)

Married 101 (80.2) 95 (79.8)

Divorce 13(9.2) 11 (8.4)

Education 0.547

Iliterate 16 (14.7) 6 (8.8)

Primary school 28 (25.7) 15 (22.1)

High school 41 (37.6) 28 (41.2)

University 24 (22) 19 (27.9)

Age of diagnosis 0.804

< 50 years 80 (60.2) 79 (58.9)

>50 53 (39.8) 57 (41.2)

Pathology report 0.003

Invasive Ductal Ca. 102 (76.6) 123 (90.4)
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Without local

Categorical variables (N (%)) With local recurrence P-value
recurrence
In situ Ductal Ca. 5(3.8) 7(5.1)
Invasive Lobular Ca. 5(3.8) 5(3.7)
Invasive Ductal & Lobular Ca. 2 (1.5) 0(0)
Others (Medullary Ca, Sarcoma,
Paget) 19 (14.3) 1(0.7)
Tumor size <0.001
<2cm 35 (26.3) 51 (37.5)
2-5¢cm 67 (50.4) 80 (58.8)
>5cm 31 (23.3) 5(3.7)
Stage <0.001
| 24 (18) 43 (31.6)
I 58 (43) 82 (60.3)
1 51 (38) 11 (8.1)
Grade 0.635
| 20 (16.5) 21 (15.4)
I 57 (47.1) 72 (52.9)
1l 44 (36.4) 43 (31.6)
ER* <0.001
Neg 59 (44.4) 27 (19.9)
Pos 74 (55.6) 109 (80.1)
PR* 0.002
Neg 61 (46.6) 38 (27.9)
Pos 70 (53.4) 98 (72.1)
HER-2* 0.007
Neg 69 (67.6) 100 (84)
Pos 33 (32.4) 19 (16)
Margin Status <0.001
Free 102 (76.7) 132 (97.1)
Close 20 (15) 3(2.2)
Involved 11 (8.3) 1(0.7)
Continuous variables (Mean (£SD))
Age at diagnosis 46.85 (13.37) 48.75 (10) 0.189
BM lseses 28.05 (4.62) 27.98 (4.62) 0.914
Number of excised lymph nodes 9.91 (5.26) 8.08 (4.71) <0.001
Number of involved lymph 3.34 (5.56) 1.28 (2.56) <0.001
nodes
Lymph node ratio (LNR) ** 0.3(0.32) 0.14 (0.26) <0.001
Ki67* 43.26 (23.3) 33.92 (24.52) 0.029
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Table 2: Univariate and multivariate analysis to assess the relationship between demographic
and clinical variables with the LR of breast cancer

Variable Univariate Multivariate
B SE OR (Cl 95%) B SE OR (Cl 95%)
BMI 0.00 0.03 1.00 (0.95-1.06) - - -
Ki67 0.01 0.01 1.02 (1.00-1.03) *  0.01 0.01 1.01(0.99-1.03)
Marital status
Married - - 1 - - -
Not Married -0.02 0.32 0.98 (0.52-1.83) - - -
Education
>High school - - 1 - - -
<High school 0.42 0.33 1.52 (0.8-2.88) - - -
Age
> 50 years - - 1 - - -
<50 0.09 0.25 1.09 (0.67-1.77) - - -
Stage
| - - 1 - -1
1 0.24 0.31 1.27 (0.69-2.31) 0.52 0.52 1.67(0.6-4.65)
1 212 0.42 8.31(3.66-18.88) * 1.9 0.62 6.69 (1.95-22.94) *
Margin status
Free - - 1 - - 1
Involved 2.31 0.55 10.03 (3.43-29.32) * 2.23 0.76 9.27 (2.08-41.36) *
Grade
| - - 1
1 -0.19 0.36 0.83 (0.41-1.68) - - -
1 0.07 0.38 1.07 (0.51-2.26) - - -
Estrogen Receptor
Pos - - 1 - - 1
Neg 1.17 0.23 3.22 (1.87-5.54)*  1.33 0.82 3.77(0.76-18.74)
Progesterone Receptor
Pos - - 1 - - 1
Neg 0.81 0.36 2.25 (1.35-3.74)*  -0.26 0.77 0.77(0.17-3.51)
HER-2
Neg - - 1 - -1
Pos 0.92 0.33 252 (1.32-4.79)* 0.8 0.49 2.22(0.86-5.75)

*Significant statistical correlation (p <0.05)
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Table 3: Univariate analysis to assess the relationship between subtypes of tumor with the LR of breast

cancer

Tumor With local Without local A
Univariate
subtypes recurrence recurrence
N (%) N (%) B SE OR (CI 95%)

Luminal A 27 (27) 39 (32.8) - - 1
Luminal B 28 (28) 60 (50.4) -0.39 0.34 0.64 (0.35-1.31)
Triple Negative 30 (30) 15 (12.6) 1.01 0.40 2.89 (1.31-6.37) *
HER 2 Positive 15 (15) 5(4.2) 1.47 0.57 4.33 (1.41-13.35) *
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