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Abstract
This study aims to assess survival rates in early breast cancer patients treated by conservative breast therapy (CBT), including
radiotherapy, compared with those treated by modified radical mastectomy (MRM) alone. The South Egypt Cancer Institute and
the Assiut University Oncology Department patients’ records, from January 2010 to December 2017, were searched for T1-2N0-
1M0 breast cancer patients treated by CBT or MRM. Patients who did not receive chemotherapy were excluded to reduce the
treatment variation. The 5-year locoregional disease-free survival (LRDFS) was 97.3% for the CBT patients was and 98.0% for
the MRM patients (P = .675). The 5-year distant disease-free survival (DDFS) was 93.6% for CBS and 85.7% for MRM (P =
0.033). The DFS was 91.9% for the BCT patients and 85.3% for theMRMpatients (P = 0.045). The 5-year OSwas 98.2% for the
CBT patients and 94.3% for the MRM patients, (P = 0.02). By Cox regression analysis, the CBT resulted in significantly better
OS, (P = 0.018) and the HR = 0.350, 95% CI 0.146–0.837. The adjusted OS, estimated by the propensity score-based weights,
remained superior in CBT than in MRM patients (P < 0.001). CBT resulted in better DDFS, DFS, and OS than MRM. Future
randomized trials are needed to confirm these findings and determine the cause.
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Introduction

Breast cancer remains the most frequently diagnosed cancer
worldwide and is the leading cause of cancer-related death in
women [1]. Randomized trials have documented breast-
conserving therapy (BCT) to be equivalent to mastectomy
with respect to survival as primary breast local treatment for

women with stage I and stage II breast cancers [2–6], even
with long-term follow-up. Over the past few decades since
these trials were conducted, substantial changes in breast can-
cer detection and treatment have occurred, including in the
precision of radiotherapy and the decline of its side effects,
as well as changes in its indications, but no major randomized
trials have compared the two treatment modalities recently [7].

Several recent retrospective studies, however, have report-
ed improved survival, [7–9], with BCT compared with mas-
tectomy. Among the largest is a study conducted onmore than
130,000 patients from the Surveillance, Epidemiology, and
End Results (SEER) database. This study showed superior
5-year and 10-year overall survival with BCT. The authors
recommended that the cause should be researched further
since the database lacked information including the adminis-
tration of adjuvant therapy other than radiation [7]. Another
American study on more than 112,000 breast cancer patients
supports these findings [8], but similarly, this study did not
report information on chemotherapy. In a Norwegian study
[9] conducted on more than 13,000 women, BCT was simi-
larly concluded to be superior to mastectomy. The authors
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also recommended more studies to determine whether this
benefit is caused by variation in the adjuvant systemic therapy
as it was among the missing data.

Because these databases lacked some essential informa-
tion, such as if chemotherapy has been administered, research
is needed to assess if chemotherapy was among the factors
causing these survival differences. One possible cause is the
radiation therapy given as a part of BCT. We conducted this
retrospective study to assess survival differences among the
patients treated primarily with MRM alone or BCT with radi-
ation therapy, followed by chemotherapy and hormonal ther-
apy for hormonal positive cancers, to avoid survival differ-
ences due to chemotherapy.

Patients and Methods

The study proposal was approved by the Ethical Committee of
the South Egypt Cancer Institute and the Assiut University
Ethical committee. The patients’ files in the South Egypt
Cancer Institute and the Assiut Clinical Oncology
Department were searched for patients between January
2010 and December 2017. Included patients were female
breast cancer patients with pathological stages T1-2N0-1M0.
The patients were divided into two groups, those who were
treated primarily by conservative breast surgery (CBS) and
adjuvant radiotherapy or modified radical mastectomy
(MRM) alone. All histological types were eligible. We ex-
cluded patients who did not receive chemotherapy.

Adjuvant radiotherapy schedules included in the study
were either a conventional or a hypofractionated schedule.
The conventional schedule consisted of 50 Gy to the whole
breast over 5 weeks, followed by a 12 Gy electron boost to the
lumpectomy site in 2 Gy fractions, while in the accelerated
schedule, the whole breast received 42.5 Gy in 16 fractions of
2.66 Gy each, and the lumpectomy site received a 12 Gy
electron boost divided in 16 fractions of 0.75 Gy each over
3.2 weeks. Adjuvant chemotherapy regimens included were
all anthracycline-based with or without taxanes and with
Trastuzumab for HER2-positive patients. Hormonal positive
cases received adjuvant tamoxifen and or aromatase
inhibitors.

Statistical Analysis

Univariate analysis was performed using the Pearson’s chi-
square test to compare patient and tumor characteristics in
the CBT patients and the MRM patients. The Kaplan-Meier
method was used to assess the survival of the two groups, and
the results were compared by the Log-rank test. The Cox
regression survival multivariable analysis was done to find
the independent variables affecting the OS. Weighting by

the inverse probability of treatment (IPT) generated from a
propensity score was then performed, adjusting for age, men-
opausal status, pathology, T stage, N stage, grade, ER, PR,
and HER2 status. The weighted data was used to estimate OS
and in Cox regression tests. Differences were considered sta-
tistically significant at P < 0.05. Statistical Package for the
Social Sciences (SPSS) version 22 was used for data
processing.

Results

This study included 434 early breast cancer patients, of whom
254 patients were treated by CBS and 180 patients were treat-
ed by MRM. Table 1 shows patient and tumor characteristics.
There were significant differences in the patients’ ages, men-
opausal status, and N stage among the two groups. In the
MRM, 65.6% patient group were under the age of 50, while
only 36.2% of the CBT were below 50 years of age. The
premenopausal status was higher in the MRM, being 65.6%
and 37.8% in the CBT group. The N stage was one in 45.7%
of the CBS and 37.2% in the MRM group. None of the other
compared factors differed significantly among the two groups.

The 5-year locoregional disease-free survival (LRDFS)
was 97.3% for the CBT patients and 98.0% for the MRM
patients, and there was no statistical significance, Fig. 1
(P = .675). The 5-year distant disease-free survival (DDFS)
was 93.6% for CBS and 85.7% for MRM, Fig. 2 (P =
0.033). The combined DFS was 91.9% for the BCT patients
and 85.3% for the MRM patients, Fig. 3 (P = 0.045).

The 5-year overall survival (OS) was 96.6% for all the
patients. It was 98.2% for the CBT patients and 94.3% for
theMRM patients, Fig. 4 (P = 0.02). Factors which may affect
the survival of the whole group are shown in Table 2. Other
than the type of surgery, factors which showed a significant
effect on survival were T stage, the clinical nodal stage, and
the progesterone receptor status. By Cox multivariable analy-
sis, the only significant factor for OS was the type of surgery
with, (P = 0.018) and the HR = 0.350, 95% CI 0.146–0.837
for CBT.

The adjusted OS, estimated by the propensity score-based
weights, was still significantly better in CBT patients than in
MRM patients, (P < .001). By Cox regression analysis of the
weighted data, P < 0.001, HR was 0.189 for CI = 0.076–
0.471.

Discussion

Conservative breast surgery with radiotherapy has been re-
cently gaining interest as a possible superior choice to mastec-
tomy alone as it may lead to better survival. This finding has
been recently repeatedly proven, from large retrospective
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studies [7–9]. They all lacked information about whether che-
motherapy has been given to the patients, which may affect
survival. An important difference, in our study, is that all the
included patients received chemotherapy to exclude it as a
possible cause of a difference in survival. Despite this, the
CBT patients had significantly superior DDFS, DFS, and OS.

The 5-year locoregional disease-free survival, in the current
study, was 97.3% for the CBT patients and 98.0% for the
MRM patients, which was not a statistically significant differ-
ence. Similarly, there were no significant differences between
CBT and mastectomy in local or regional recurrence found in

several previous studies [10–12]. However, the 5-year DDFS
and cumulative DFS were significantly better in the patients
who underwent CBT (P < 0.05). A recent study [13] compar-
ing survival rates with CBT and mastectomy in early breast
cancer also reported significantly better 6-year DDFS and cu-
mulative DFS (P < 0.05) with CBT.

The 5-year overall survival (OS) was 96.6% for all the
patients involved in this study. There was a statistically sig-
nificant difference between the OS of the CBT patients and
the MRM patients, being 98.2% and 94.3% respectively
(P < 0.05). Similarly, CBT resulted in significantly better
breast cancer-specific survival compared with mastectomy
alone or mastectomy with radiation in a study reporting the
survival of patients from the SEER database [7]. The mastec-
tomy with radiation patients was only 3.4% of the studied

Table 1 Patient and tumor characteristics

Characteristic CBS (254) no. (%) MRM (180) no. (%) P value

Age

< 50 92 (36.2) 118 (65.6) 0.000

≥ 50 162 (63.8) 62 (34.4)

Menopausal status

Premenopausal 96 (37.8) 118 (65.6) 0.000

Perimenopausal 42 (16.5) 26 (14.4)

Postmenopausal 116 (45.7) 36 (20.0)

Pathology

IDC 245(96.5) 173 (96.1) 0.793

Lobular 4 (1.5) 2 (1.1)

Medullary 5 (2.0) 5 (2.8)

T stage

1 42 (23.3) 77 (29.9) 0.079

2 138 (76.7) 177 (70.1)

N stage

0 138(54.3) 113 (62.8) 0.049

1 116 (45.7) 67 (37.2)

Grade

1 6 (2.3) 2 (1.1) 0.348

2 234 (92.1) 172 (95.6)

3 14 (5.5) 6 (3.3)

ER

Positive 168 (66.1) 106 (58.9) 0.075

Negative 86 (33.9) 74 (41.1)

PR 0.070

Positive 138 (54.3) 84 (46.7)

Negative 116 (45.7) 96 (53.3)

HER2

Positive 51 (20.1) 42 (10.5)

Negative 190 (74.8) 131 (81.9)

Unknown 13 (5.11) 7 (28.6) 0.630

TNBC 67 (15.4) 55 (12.7)

CBS conservative breast surgery

MRM modified radical mastectomy

IDC infiltrating duct carcinoma

TNBC triple negative breast cancer

Fig. 1 Locoregional free survival with conservative breast surgery versus
mastectomy

Fig. 2 Distant disease-free survival with conservative breast surgery
versus mastectomy
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patients, and worse survival is excepted in this group, as they
probably had more risk factors to receive post-mastectomy
radiotherapy (PMRT). The 5-year breast cancer–specific sur-
vival rates of the patients who underwent BCT and a mastec-
tomy alone were 97% and 94% respectively (P < 0.001),
which was comparable with the OS of our patients. The ad-
justed data using a propensity score maintained a survival
advantage (P < 0.001), as did our data. The authors concluded
that further research is warranted since there was some miss-
ing information in this database including if chemotherapy
had been given. In the current study, chemotherapy was given
to all the patients, and is thus established not to be the cause of
the variation in our patients.

Our findings are also similar to those of Hwang et al. [8],
who showed a lower hazard of death with BCT, as we did. In
their analysis, stage I or II breast cancer, during the period
from 1990 to 2004, was included. They concluded that unac-
counted variables representing tumor aggressiveness, such as
lymphovascular invasion or extranodal extension, were un-
likely to have caused such a significant survival difference
between the CBT and mastectomy groups. Whether there
was chemotherapy administered was also not known in their
study, contrary to our study.

Similar results were reported from other studies [9, 14–16].
Again, these studies all lacked information about the systemic
treatment. In our patients, the chemotherapy was similar in the
two groups and the survival advantage was sustained, so the
survival difference, in our patients, is due to another cause.

An observational study based on hospital registries in India
showed significantly decreased survival with MRM when
compared with BCS. Its comparison was performed stage by
stage. The differences in survival between MRM and BCS
were significant. The difference was 8.2% for patients with
stage II disease and 18.1% for patients with stage III disease
[17].

Conflicting results have been reported regarding radiation
therapy being the reason for the significantly better survival
associated with CBT versus mastectomy. A large population
based study, in the Netherlands, including more than 129,000
breast cancer patients, reported the radiation therapy in CBT
to be the cause of improved survival [18]. Similarly, Ontilio
et al. concluded that the survival advantage they found in 5335
breast cancer patients treated by CBT was probably due to

Table 2 Univariate overall survival analysis for all the patients

Characteristic No. (%) P value

Surgery

CBS 254 (58.5) 0.02

MRM 180 (41.5)

Age

< 50 210 (48.4) 0.085

≥ 50 224 (51.6)

Menopausal status

Premenopausal 214 (49.3) 0.252

Perimenopausal 68 (15.7)

Postmenopausal 152 (35.0)

Pathology

IDC 418 (96.3) 0.635

Lobular 6 (1.4)

Medullary 10 (2.3)

T stage

1 119 (27.4) 0.012

2 315 (72.6)

N stage

0 251 (57.8) 0.029

1 183 (42.2)

Grade

1 8 (1.8) 0.480

2 406 (93.5)

3 20 (4.6)

ER

Positive 274 (62.0) 0.061

Negative 160 (36.9)

PR 0.006

Positive 222 (51.2)

Negative 212 (48.8)

HER2

Positive 93 (21.4) 0.592

Negative 321 (74.0)

Unknown 20 (4.6)

TNBC 122 (24.7)

TNBC triple negative breast cancer

CBT conservative breast therapy, MRM modified radical mastectomy

IDC infiltrating duct carcinoma, ER estrogen receptor, PR progesterone
receptor

Fig. 3 Combined disease-free survival according to the type of surgery
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radiation therapy and not the extent of the surgery [19].
Contrarily, in a Danish study which included more than
58,000 breast cancer patients, it was concluded that diversities
in RT did not seem to explain survival difference after BCS
and mastectomy [20].

A possible explanation for the contradictory reports, re-
garding radiotherapy causing the survival difference, is that
the indications for post-mastectomy radiotherapy (PMRT)
have been changing over the time of all of these studies. For
instance, many women who received mastectomy only as pri-
mary treatment, despite of having one to three positive lymph
nodes, would now have PMRT as evidence has emerged and
it is no longer optional not to give PMRT in this group of
patients [21]. The results of EBCTCG meta-analyses show
that radiotherapy after mastectomy and axillary node dissec-
tion reduced both recurrence and breast cancer mortality in the
women with 1 to 3 positive lymph nodes, even when systemic
therapy was administered [3]. Based on these studies, it is
currently recommended that PMRT be given in women with
positive axillary lymph nodes. These novel findings may ex-
plain why patients treated with CBT in the era where three-
dimensional radiotherapy causes less complications often has
better survival than those treated by mastectomy only while
having up to three positive lymph nodes.

In conclusion, CBT resulted in better 5-year DDFS, DFS,
and OS than MRM. The 5-year OS for these breast cancer
patients was 98.2% for the CBT group and 94.3% for the
MRM group, and this was statistically significant. After
adjusting the data by weights generated from a propensity
score, OSwas still better for the CBT patients. Future random-
ized clinical trials may confirm that CBT gives superior over-
all survival compared with mastectomy in early breast cancer
and to find the cause.
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