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Abstract.

BACKGROUND: Breast-conserving surgery (BCS) as an alternative to total mastectomy (TM) in patients with early-stage triple-
negative breast cancer (TNBC) is not widely spread.

OBJECTIVE: We aimed to compare the overall survival (OS) and disease-free survival (DFS) between both surgical approaches
in early-stage TNBC patients at 10 years.

METHODS: We conducted a retrospective cohort study in TNBC female patients with stage I-I1a, treated at a single-center during
the period of 2000-2014. We estimated and compared the survival rates with the Kaplan Meier and Long-rank test. Propensity
scores were calculated with the generalized boosted regression model and were used in the multivariate Cox regression analysis
with the covariate adjustment method.

RESULTS: We included 288 patients, 111 in the BCS vs. 177 in the TM group. The median follow-up was 102 months. Moreover,
the patients in the BCS group had superior OS (85% vs. 81%, p = 0.56) and DFS (83% vs. 80%, p = 0.42) at 10 years. In the
multivariate Cox analysis, BCS decreased the mortality risk (HR: 0.79, 95% CI: 0.37-1.67, p = 0.538), and the locoregional or
distant recurrence risk (HR: 0.67, 95% CI: 0.32-1.41, p = 0.294), albeit with no statistical significance.

CONCLUSION: BCS is a safe alternative to TM in Latin-American patients with early-stage TNBC.
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1. Background receptor (ER), progesterone receptor (PR), and human

Breast cancer is the leading neoplastic disease epidermal growth factor receptor 2 (HER-2) classifies

among females, with polyvalent molecular character-
istics [1]. The difference in the expression of estrogen

this tumor into four subtypes. One of them, the triple-
negative breast cancer (TNBC) — defined as the min-

imal or non-expression of ER, PR, and HER-2 — is a
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heterogeneous subtype with an erratic and aggressive
behavior [2,3]. Moreover, the overall survival (OS) of

Peruvian patients with TNBC at five years is 67% [4,5].
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The surgical treatment of early-stage TNBC is with
either breast-conservative surgery (BCS) or total mas-
tectomy (TM). Nonetheless, this evidence-based rec-
ommendation comes from studies that included the
four breast cancer subtypes in their analysis, rather
than focusing on the survival outcomes of patients
with TNBC [6-9]. Because of the aggressiveness of
the TNBC, it would be reasonable to perform a radical
surgical approach to reduce the recurrence and mor-
tality risk [10]; however, research reports are contra-
dictory. While some studies show that TM increases
the locoregional recurrence risk [11,12], others state
that locoregional and distant recurrence, disease-free
survival (DFS), and OS of patients that underwent BCS
have no difference from TM [13,14]. We aimed to com-
pare the OS and DFS between BCS and TM in early-
stage TNBC patients.

2. Methods
2.1. Study design

This is a retrospective cohort study, carried out
and approved by the institutional review board of
the National Institute of Neoplastic Diseases (INEN,
“Instituto Nacional de Enfermedades Neoplésicas™)
in Peru. We selected the medical records of patients
with the International Code for Disease (ICD)-10:
“C50: Malignant neoplasm of breast”. Thereafter, we
included: (1) female patients with TNBC treated with
either BCS or TM from 2000 to 2014; (2) patients
with unilateral tumor stage I-Ila; (3) patients with adju-
vant radiotherapy after BCS. We identified 401 medi-
cal records; nevertheless, we excluded patients without
adjuvant chemotherapy after BCS or TM and loss of
follow-up after surgery, which yielded a total of 288
medical records.

2.2. Clinicopathological variables

Patients were classified according to the 7th edition
of the American Joint Committee on Cancer pathologic
staging system [15]. Breast cancer immunophenotype
was assessed by conventional immunochemistry, and
TNBC was defined as the lack of expression of ER,
PR, and HER-2. Patients received paclitaxel (4.5%),
doxorubicin and cyclophosphamide (41%), or doxoru-
bicin and cyclophosphamide plus paclitaxel (54.5%) as
adjuvant chemotherapy.

2.3. Outcomes

Our primary outcome was the difference in mortality
risk between BCS and TM at 10 years; we also mea-
sured the difference in the recurrence (locoregional or
distant) risk. We defined OS from the date of surgery
until death or end of the study (December 31, 2016),
while DFS from the date of surgery until the diagnosis
of locoregional or distant recurrence, death, or end of
the study [15]. OS and DFS rates were reported at 5 and
10 years.

2.4. Statistical analysis

We used the program R version 3.5.3 with the pack-
ages survival, “survminer”, “twang”, and “survey” for
the analysis. Demographic, clinicopathological, surgi-
cal, and adjuvant therapy characteristics were compared
and described between both groups with the Chi-square
test for qualitative variables and the Student’s -test
for the quantitative variables. The variable “histologic
grade” had 25 (8.9%) missing cases; hence, we per-
formed a diagnostic analysis with logistic regression,
which did not evidence a missing pattern. Therefore,
we assumed the model “missing completely at random”
and used the listwise deletion technique.

For the survival analysis, we included 263 patients
(162 in the TM group and 101 in the BCS group).
The survival curves and differences for both outcomes
(OS and DFS) were estimated with the Kaplan—Meier
method and the Log-rank test. Furthermore, we calcu-
lated the propensity scores with the generalized boosted
regression model and employed the covariate adjust-
ment method in the analysis. We used the average treat-
ment effect (ATE) technique and followed the assump-
tion that patients in our cohort had the same probability
to underwent BCS or TM. The propensity score model
included the following variables: age, menopausal state,
histologic grade, tumor size, and lymph node status;
because previous literature identified these variables
as risk factors for mortality or recurrence risk [6,16—
18]. To verify the balance of the propensity score, we
employed the standardized effect size (SES). All the
variables in the model had SES < 0.20. Multivariate
Cox Regression analysis was employed — with the
weighted propensity score as covariate — to identify
the mortality and recurrence risk between both groups
(BCS vs. TM). We calculated the adjusted proportional
Hazard Ratio (HR) with a 95% confidence interval
(CI) and considered a p-value <0.05 as statistically
significant.
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3. Results
3.1. Demographic and oncologic characteristics

We reviewed 288 medical records (111 in the BCS
group and 177 in the TM group). Table 1 describes the
demographic and clinicopathological characteristics of
the study population according to both surgical modal-
ities. Patients in the BCS cohort were younger, more
likely to be premenopausal, had lower tumor size, and
lower pathologic tumor stage. However, the lymph node
status and histologic grade had a similar distribution
between both cohorts. The most common histological
subtype was invasive ductal carcinoma, followed by
invasive lobular carcinoma and medullary carcinoma,
with no statistical difference (Table 1).

3.2. Surgery characteristics

Compare to TM, BCS was more frequently per-
formed during the periods of 20062010 and 2011-
2014; however, TM was more common in the 2000—
2005 period (Table 1). A total of 34 (11.8%) patients
had positive margins, 31 (27.9%) cases in BCS and 3
(1.7%) cases in TM group (p < 0.001). In addition, pos-
itive surgical margins were more common in the peri-
ods of 2005-2010 (38.2%) and 2011-2014 (41.2%),
than the 20002004 period (20.6%, p = 0.080). Of the
patients with this outcome, 28 underwent re-excision
plus radiotherapy; however, the remaining 6 cases (5
from BCS and 1 from TM) only received whole breast
radiation.

3.3. Impact of surgery type on survival outcomes

We excluded 25 cases with missing values in the his-
tologic grade variable. Of the remaining 263 patients,
the locoregional (21 patients, 7.4% in the BCS vs.
8.9% in the TM group, p =0.839) and distant (48
patients, 18.5% in the BCS vs. 17.8% in the TM
group, p = 1.000) recurrence rates had a similar distri-
bution among both groups, without a statistical differ-
ence. Overall, the lungs (31.3%), bones (14.6%), brain
(14.6%), and liver (14.6%) were the most common
places for metastasis.

The median follow-up was 102 months, the overall
mortality rate was 14.8% (16% for BCS and 12.9%
for TM, p = 0.598), and the overall recurrence rate
(locoregional or distant) was 15.6% (17.3% for BCS
and 12.9% for TM, p = 0.433) at 10 years. The OS
rate was superior in the BCS cohort at 5 (88% vs. 86%)
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Fig. 1. Overall survival of early-stage triple-negative breast cancer
patients according to surgical treatment (BCS: breast-conserving
surgery and TM: total mastectomy). P-values by the log-rank test.

and 10 (85% vs. 81%) years, see Fig. 1. Moreover, the
DEFS rate in the BCS cohort was superior at 5 (88%
vs. 84%) and 10 (83% vs. 80%) years, see Fig. 2. Both
outcomes without statistical significance (OS: p =0.56,
and DFS: p = 0.42). Table 2 shows the unweighted and
weighted mean of the variables, and the well-balanced
standardized effect size to perform the regression anal-
ysis. Therefore, the multivariate Cox regression anal-
ysis with the weighted covariate adjustment identifies
that BCS decreased the mortality risk (HR: 0.79, 95%
CI: 0.37-1.67, p = 0.538) and the recurrence risk (HR:
0.67, 95% CI: 0.32-1.41, P = 0.294) of early-stage
TNBC patients. However, no statistical significance
was reached (Table 3).

4. Discussion

The surgical treatment for patients with early-stage
TNBC is with either BCS or TM [6,19]. Our study
identified that both surgical approaches had equivalent
survival outcomes (OS and DFS); therefore, BCS is
a safe alternative to TM in this population. Similar
to previous studies, we support the practice of BCS.
For example, Chen et al. [17] found that BCS reduced
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Table 1

total mastectomy in triple-negative breast cancer

Demographic and Clinicopathological characteristics of patients according to breast surgery management

Characteristics Surgical management n, (%) P-value
Breast-conservative surgery Total Mastectomy
(n=111) (n=177)
Age at diagnosis mean (SD) 47.96 (12.68) 51.76 (11.10) 0.008
Age at diagnosis 0.009
<35 19 (17.1) 12 (6.8)
36-64 83 (74.8) 139 (78.5)
=65 9 (8.1) 26 (14.7)
Year of surgery <0.001
2000-2005 11 (9.9) 89 (50.3)
2006-2010 64 (57.7) 46 (26.0)
20112014 36 (32.4) 42(23.7)
Menopausal status 0.033
Postmenopausal 54 (48.6) 110 (62.1)
Premenopausal 57 (51.4) 67 (37.9)
Laterality 0.176
Right 55 (49.5) 72 (40.7)
Left 56 (50.5) 105 (59.3)
Tumor size (cm) <0.001
0-2 51 (45.9) 39 (22)
2-5 60 (54.1) 138 (78.0)
Lymph node status 1.000
Negative 100 (90.1) 160 (90.4)
1-3 nodes positive 11 (9.9) 17 (9.6)
Pathologic tumor stage <0.001
Stage I 40 (36.0) 25 (14.1)
Stage IT 71 (64.0) 152 (85.9)
Histologic grade 0.256
1 0(0.0) 2 (1.1)
I 17 (15.3) 41(23.2)
I 84 (75.7) 119 (67.2)
Missing 10 (9.0) 15 (8.5)
Histological subtypes 0.210
Invasive ductal carcinoma 102 (91.9) 168 (95)
Invasive lobular carcinoma 4(3.6) 2(1.1)
Medullary carcinoma 5(4.5) 2(1.1)
Mucoepidermoid carcinoma 0(0.0) 2(1.1)
Apocrine carcinoma 0(0.0) 1(0.6)
Metaplastic carcinoma 0(0.0) 1 (0.6)
Secretory carcinoma 0(0.0) 1(0.6)
Perineural invasion <0.001
Yes 70 (63.1) 131 (74.0)
No 9(8.1) 29 (16.4)
Missing 32 (28.8) 17 (9.6)

~40% the mortality risk, and Adkins et al. [18] identi-
fied that TM increased the mortality risk by 22%. Nev-
ertheless, both studies analyzed patients with patho-
logic tumor stages I-III, which negatively affects the
survival outcomes due to the inclusion of patients with

higher tumor stages. Moreover, Abdulkarim et al. [12]
included breast cancer patients with stages I-II, and
reported an OS of 87% and 82% at 5 years in the
BCS and the TM groups, respectively; although OS was
not their primary objective. In contrast, we included
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Table 2
Showing the balance of covariates before and after weighting by the propensity score

Unweighted Unweighted Unweighted Weighted Weighted mean Weighted
mean (BCS) mean standardized mean (TM) standardized
(TM) effect size (BCS) effect size
Age at diagnosis 47.525 51.938 —-0.371 49.684 50.471 —0.066
Menopausal status 1.515 1.389 0.253 1.471 1.445 0.052
Tumor size 1.545 1.802 —0.564 1.704 1.734 —0.068
Lymph node status 1.089 1.093 —0.012 1.070 1.085 —0.053
Histologic grade 1.832 1.735 0.231 1.767 1.769 —0.004
Table 3

Multivariate Cox regression analysis of mortality and recurrence risk

Overall survival

Disease-free survival

HR* 95% CI P-value HR* 95% CI P-value

Age at diagnosis 1.01 0.96-1.06 0.627 1 0.96-1.04 0.932
Menopausal state

Postmenopausal 1 - - 1 - N

Premenopausal 1.1 0.37-3.27 0.867 1.25 0.45-3.44 0.671
Surgery type

™ 1 - - 1 - -

BCS 0.79 0.37-1.67 0.538 0.67 0.32-1.41 0.294
Tumor size (cm)

0-2 1 - - 1 - -

2-5 1.44 0.66-3.12 0.362 1.14 0.55-2.37 0.722
Lymph node status

Negative 1 - - 1 - -

1-3 positive nodes 2.08 0.71-6.13 0.183 1.07 0.3-3.81 0914
Histologic grade

Grade I-11 1 - - 1 - -

Grade IIT 0.92 0.42-1.98 0.828 0.88 0.42-1.85 0.734

* Adjusted for propensity score.

patients with pathologic tumor stages I-Ila, and our
principal outcome was mortality risk.

Two factors may explain the non-significant mortal-
ity risk between BCS and TM in the multivariate Cox
regression analysis. First, the frequency of performance
between both surgical approaches differed across time.
At the beginning of our observation period, surgeons
conducted TM more frequently, while BCS was an
uncommon procedure, and its use increased during the
following years. Therefore, a learning curve within the
surgeons was still developing during the first years of
the BCS implementation. Second, the proportion of
positive surgical margins were higher in the BCS group,
which shows a lack of experience from the surgeons in
the first interventions of the BCS. Although both factors

could have impacted the OS, our results acknowledge
BCS as a safe alternative to TM.

On the other hand, previous studies state that BCS
compared to TM has an equivalent locoregional and
distant recurrence risk at 5 years [6,18,20]. Parker
et al. [20] identified that the recurrence risk (locore-
gional or distant) between both types of surgery was
non-significant, while Adkins et al. [18] reported that
BCS did not increase the locoregional recurrence risk.
Our results are consistent with these previous experi-
ences; the multivariate analysis did not show a higher
locoregional or distant recurrence risk in patients that
underwent BCS. However, we reported our results at
10 years compared to the previous investigations, which
enhance a long-term favorable outcome for BCS.
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Fig. 2. Disease-free survival of early-stage triple-negative breast can-
cer patients according to surgical treatment (BCS: breast-conserving
surgery and TM: total mastectomy). P-values by the log-rank test.

Our study has some limitations. First, we excluded
medical records due to missing data on the treatment
characteristics and loss of follow-up. Second, BCS
became more common after 5 years of the beginning
of the study, which implies a lack of experience from
the surgeons performing this surgery during that period.
This is the most likely reason for the high positive
margins in the BCS cohort, however, the majority of
patients had a re-excision with radiotherapy. Third, this
is a single-center investigation, thereby, the generaliza-
tion of our results must be taken with caution.

5. Conclusion

In conclusion, we support the use of BCS as a safe
alternative to TM in patients with early-stage TNBC.
Our results evidence a slight benefit from BCS on OS
and DFS (without statistical significance). These results
will help physicians and surgeons make evidence-based
decisions in their daily practice.
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