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Summary

Introduction: Breast cancer is the leading cause of neoplasm mortality among women. Several prevention strategies have been implemented
to early detect and prevent the cancer occurrence. The most effective protocol includes prevention mastectomy for the high-risk patients. In our
study, we have compared the efficacy of subcutaneous mastectomy (SCM) and skin sparing mastectomy (SSM) in long-term follow up. Methods:
We have included 201 female patients who have been treated at our department over the course of 20 years between 2000 and 2019. All the
patients were at high risk of developing breast cancer and therefore were indicated for the prophylactic mastectomy. The main indication was
the presence of the mutation in the BRCAT or BRCA2 cluster, however, even in the lack of such mutation, the family history was sufficient for
the mastectomy indication. Patients underwent either SCM, SSM or areola sparing mastectomy (ASM), and were allocated to aforementioned
groups, respectively. We have collected the data regarding the reconstruction method along with age, weight, height, body mass index (BMI)
and presence of predisposing genetic mutations such as BRCA positivity. Results: The patients who underwent SSM compared to those who
underwent SCM were of higher age, with higher BMI and body mass. The patients in SSM group had statistically significantly higher BMI than
in ASM. There was no difference in efficacy between patients who underwent SSM and SCM. The majority of patients (91.5%) were positive for
BRCAT or BRCA2 mutation. In our study, only four patients were tested negative for known breast cancer inducing mutation (three in SCM and
one in SSM). The most common reconstruction method was an abdominal flap and breast implant. Conclusions: Prophylactic mastectomy is
a reliable strategy for significantly reducing the number of breast cancer incidence in high-risk patients regardless of the selected method of
mastectomy. These operations allow for the subsequent reconstruction with the whole spectrum of reconstructive options.
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Introduction

Breast cancer is the most common diag-
nosed cancer among women world-
wide, with the steady increase of in-
cidence rate albeit the decrease in
mortality in all age groups. Overall, it ac-
counts for more than 1in 10 newly diag-
nosed cancers and, following lung can-
cer, it is the second most common cause
of death among females related to can-
cer [1]. Breast cancer places an enor-

mous burden both on the healthcare
systems as well as patients worldwide.
The factor that has been strongly as-
sociated with the medicine in 215 cen-
tury is the quality of life, which, accord-
ing to the World Health Organization,
is person’s perception and satisfaction
with life and their general appraisal of
their level of functional well-being [2].
The patients who are diagnosed with
breast cancer are anxious about their fu-

ture, worry about pain, diminishing so-
cial relationships and experience stress
and depression [3]. As these symptoms
increase, the quality of life goes down.
However, patients who successfully
made the transition from cancer patient
to cancer survivor are able to overcome
those issues and their quality of life
improves [4].

Having taken the aforementioned
factsinto account, there s little to no sur-
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prise that several prophylactic measures
have been implemented into healthcare
systems to increase chances of either
cancer prevention or diagnosing the
cancer at early stage. The most common
procedure implemented almost in every
country as the breast cancer screening
is mammography which allows for the
early diagnosis. This method is effective
and reduces the number of advanced
and fatal breast cancers [5].

To reduce the overall number of breast
cancer incidence rate, the prophylactic
mastectomy strategy, which is the re-
moval of the presumably healthy breast
for cancer prevention, was developed.
It gained popularity among non-medi-
cal professionals, following the course of
treatment of Angelina Jolie, who under-
went the bilateral prophylactic mastec-
tomy due to the positivity of BRCAT mu-
tation, acquiring the name Angelina
Jolie effect [6]. The patients who are sub-
ject to this procedure are at high-risk
of developing breast cancer. The most
common indication in the genetic sub-
group of patients is the presence of
the BRCA1 and BRCA2 mutation, which
is found in 20% of family breast can-
cer clusters [7]. Other mutations found
in these patients include p53 and PTEN
(phosphatase and tensin homolog) mu-
tations, both of which increase the risk
of developing breast cancer throughout
lifetime around 25% [8,9]. However, even
in the lack of the proven point mutation,
family history alone is sufficient to place
the patient into high-risk category and
therefore be subjected to the prophylac-
tic mastectomy [10].

The prophylactic mastectomy can
be performed in different manners, dif-
fering in the surgical approach to the
breast structures. The simplest approach
being so called total or simple mastec-
tomy, where both nipple areola com-
plex as well as breast tissue are removed
via elliptical incision [11]. The next step
in development of surgical technique
is the skin sparing mastectomy (SSM),
where the nipple areola complex is re-

moved via periareolar incision, while
preserving the natural skin envelope of
the breast [12]. An extension of this par-
ticular technique is called nipple spar-
ing mastectomy or subcutaneous mas-
tectomy (SCM) where the nipple areola
complex is preserved [13]. The in be-
tween and less frequently used tech-
nique is the areola sparing, while the
SSM was found to be of same onco-
logical radicality as the modified radi-
cal mastectomy by a meta-analysis by
Lanitis et al. [14]. The SCM, due to the
fact of the gland left behind the nip-
ple-areola complex, may be of lower
oncological efficacy [15]. However, al-
though potentially less radical in terms
of breast cancer prevention, the study
by de la Pena-Salcedo with the 25 years
follow-up proves safety of SCM with
reduction in breast cancer incidence
of 95% [16].

In this paper, we want to evaluate
the institutional long-term experiences
with prophylactic mastectomy and to
compare efficacy of SCM vs. SSM on the
breast cancer prevention in high-risk pa-
tients. All of this along with the analysis
of methods used for the breast recon-
struction in these patients.

Methods

Two hundred and one patient who un-
derwent bilateral SCM, SSM or areola
sparing mastectomies (ASM) from
January 2002 to December 2019 were
included in a retrospective cohort study.
There were 11 patients excluded from
this study, 10 patients due the lack of
data, and 1 patient underwent primarily
prophylactic mastectomy in different in-
stitution and there was secondary mas-
tectomy performed at our department.
The patients included in the study were
at high-risk to develop breast cancer ei-
ther through positive genetic mutations
or positive family history of breast can-
cer. All the patients also underwent a bi-
lateral breast reconstruction either with
an implant, tissue expander, lipofilling or
with an abdominal flap.

The patients were divided into three
study groups based on the type of pro-
phylactic mastectomy: SCM, SSM, ASM.
The clinical data we were collecting in-
cluded age, weight, height, BMI, method
of reconstruction, incidence rate of
breast cancers among included pa-
tients, incidence of genetic mutation
(BRCA1/2 or other).

The information on possible occur-
rence of cancer was collected via ques-
tionnaire by physical mail and telephone
consultation. The obtained data were
compared with the data of the National
Oncologic Database.

The continuous dependent variables
were evaluated with the Kruskal-Wallis
for the continuous dependent variab-
les. The normality was tested with the
Shapiro-Wilk test. Subsequently, Dunn’s
test was chosen as the post-hoc test. The
data are presented as median and inter-
quartile range (IQR). To test the occur-
rence of breast cancers and difference
among groups, the Fisher test was used
with the subsequent correction using
the Bonferroni correction. All the statis-
tical analysis were performed with the
R program version 4.2.2.

Results

The median age of patients was
40.0 years with the median BMI of 24.8.
Of all 201 patients, 90 patients under-
went SSM, 102 SCM and 9 were treated
with ASM. Patients who underwent SSM
are statistically significantly older, with
higher body mass and BMI than those
who underwent SCM. Additionally, SSM
group had significantly higher BMI than
those who underwent ASM (Tab. 1).

In our study, the most common type
of reconstructions following prophylac-
tic mastectomy are abdominal flap and
implant-based reconstruction. One pa-
tient underwent both types of these
methods for breast reconstruction.
Three patients did not have their breast
reconstructed. While reconstructing the
breast, the flaps used for right breast
were DIEP/DIEA and TRAM for 78 (90.7%)
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Tab. 1. Correlation between clinical data and type of reconstruction.

Type of mastectomy
SCM (N =102) SSM (N =90) Areolasparing (N=9) P-value
age 39.0 (35.0; 42.0) 42.0 (38.0; 48.0) 37.0 (30.0; 44.0) < 0.001
weight 65.0 (57.0; 74.0) 72.0 (65.0; 85.0) 64.0 (62.0; 70.0) < 0.001
height 168.0 (163.0; 170.8) 167.0 (164.0; 170.8) 168.0 (164.0; 174.0) 0.768
BMI 22.9(20.6; 25.9) 26.8 (23.4;29.7) 22.0(21.5;25.0) <0.001

SCM - subcutaneous mastectomy, SSM - skin sparing mastectomy, BMI — body mass index

and 8 (9.3%) patients, respectively. While
the numbers for the left breast were
80 (92.0%) and 7 (8.0%), respectively. All
clinical data regarding the type of recon-
struction are aggregated in Tab. 2.

One hundred and eighty-nine patients
(94.0%) of our study group were tested
for genetic mutations - 5 of them (2.7%)
were negative for all tested mutations,
173 (91.5%) were BRCAT or BRCA2 pos-
itive, while 11 (5.8%) tested positive
for other genetic mutations (Tab. 3).
In the SCM group, there were 86 (84.3%)
BRCAT or BRCA2 positive, while in
the SSM group there were 79 (87.8%)

In our study group of 201 patients
who underwent preventive mastec-
tomy, there were two cases of breast
cancers following surgery. One in the
SCM and one in the SSM group. For the
SSM patient the tumor was in the left
breast, she had a positive family history,
and tested positive for BRCA2 mutation.
The tumor was diagnosed in the speci-
men collected from the SSM procedure.
She was later diagnosed twice with the
breast cancer recurrence in 4 and 6 years
following SSM. The patient in the SCM

group had a positive family history and
tested positive for BRCAT mutation. She
was diagnosed with breast cancer in
2.4 years following the SCM. Due to the
limited number of breast cancer occur-
rence, we were not able to find statisti-
cally significant difference between the
mastectomy type and the incidence rate
of breast cancers.

Discussion
The mastectomy for the prevention of
the breast cancer remains a subject of

BRCAT1 or BRCA2 positive. Eight (88.9%) Tab. 2. Types of breast reconstruction among patients included in our study.
patients who underwent ASM were pos-
itive for BRCAT or BRCA2 testing. We have Type of reconstruction Right Left
found no statistically significant correla- abdominal flap 86 87
tion between the presence of genetic other free flap 1 1
mutation and age, weight, height or BMI. latissimus 1 2

The median follow-up for all groups is implant 85 86
5 years. There was no statistically signifi- e 16 14
cant difference between patients under-
going different mastectomy types. fat 10 2

Tab. 3. Genetic mutation and clinical data.

Genetic test result

BRCA1,BRCA2 + (N =173) other positive result (N=11)

age 40.0 (36.0; 45.0) 36.0 (35.0; 40.0)
weight 69.0 (61.0; 77.0) 68.0 (56.0; 74.0)
height 168.0 (164.0; 171.0) 164.0 (162.5; 167.5)
BMI 24.8 (22.0; 28.0) 22.7 (21.3; 26.6)

BRCA - breast cancer gene, BMI — body mass index

negative (N =5) P-value
40.0 (38.0; 46.0) 0.304
74.0 (72.0; 75.0) 0.518
170.0 (161.0; 172.0) 0.600
26.0 (24.3;27.7) 0.570
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the vicious debate. On the one hand, it is
the most effective treatment in terms of
reducing the risk of breast cancer occur-
rence and therefore reducing the death
rates from any cause between high-
risk patients [17]. On the other hand,
given the fact that modern screening
programs along with better and more
sensitive diagnostic tools make it pos-
sible, the detection of early breast can-
cer patients is reaching as high as 97.3%
when combining mammography and
ultrasound [18,19].

Therefore, proper indication in high-
risk patients s crucial in the breast cancer
safe and effective prevention process. In
our study group, the median age of un-
dergoing all types of mastectomies was
40 years. This age in our opinion is the
right moment for preventive operation
in high-risk patients because the median
age of onset of breast cancer for various
types of BRCA1/2 mutation revolves
around the age of 44 years [20]. This al-
lows for the proper prevention of the
breast cancer occurrence. In our study
group, the patients who underwent SSM
were of older age and higher BMI than
SCM or ASM group. This data is in line
of those found in the literature. As the
higher mass of the breast is correlated
with the BMI, however not with age [21],
it is suggested by Wang et al. [22] that
larger breasts are considered a relative
contraindication for ASL or SCM. This is
further reinforced by Tousimis et al. [23]
who underlines the importance of low
BMI, small breast and absence of ptosis
for the safe ASM procedure, while pre-
senting several operative techniques
which are able to broaden the indica-
tions for this operation.

The main difference between the SCM
and SSMis the amount of breast tissue left
behind which may potentially cause the
discrepancies in the long-term follow-up
for the breast cancer incidence rate. Even
though several advancements have been
achieved in the recent years, the guide-
lines still recommend leaving glandular
tissue as the scaffold for vascularity [24].

Additionally, the problem with tumors lo-
cated in the central part of the breast is
that they are considered to be of more
aggressive nature, thus having pooper
prognosis than those located in the pe-
ripheral parts of the breast [25]. The data
shows that the ASM, when performed
correctly, has no disadvantage over the
traditional mastectomy [26]. In our study,
the same principles hold true. Although
limited in number, we have not found
a statistically significant difference be-
tween the SCM and SSM in the incidence
rate of breast cancers among the pa-
tients who underwent these procedures.
However, further studies with longer fol-
low-up are needed to fully support this
data.

The patients who were subjected to
the prophylactic mastectomies in our de-
partment were most often reconstructed
with the abdominal flaps and implants.
Worldwide, the implant-based recon-
structions are the most commonly per-
formed procedures while offering sev-
eral advantages such as shorter recovery
time, shorter time of the reconstruction
itself and no donor site morbidity. Ad-
ditionally, one may use this reconstruc-
tive option when operating on a thin pa-
tient who may lack the tissue for the flap.
On the other hand, the implant-based re-
construction poses several risks. The in-
fection of the implant and occurrence
of breast implant associated anaplastic
large cell lymphoma (BIA-ALCL). Other
risk includes capsular contracture, mal-
position of the implant and damage to
the implant itself resulting in its rupture
or exposure. The limiting factor for this
type of reconstruction is radiotherapy.
When performed in the single stage, the
treatment plan may not include radio-
therapy as it may damage the implant.
On the other hand, when operating on
the irradiated breasts, the quality of skin
flap may not be sufficient and may re-
quire the use of acellular dermal matrix to
support the weight bearing skin [27-29].

The abdominal flap reconstruction, on
the other hand, allows the patient to re-

store the breast with the similar tissue
which is the paradigm of reconstruc-
tive surgery stated by Gilles as replace
like with like. This kind of reconstruction
not only provides the esthetically pleas-
ing breast but also bypasses the limita-
tions in the implant-based reconstruc-
tion. Since the neobreast is formed with
all the adjacent tissues, the recipient
site does not have to meet the require-
ments of those in implant-based recon-
struction. However, the flap surgery is far
more complex and technically challeng-
ing, requiring the surgeon to fully com-
prehend the importance of every step.
Due to the presence of several critical
phases including the harvesting of the
flap, revascularization and shaping of
the flap, the procedure is far more time
consuming, which limits the patients
from the anesthesia point of view.

In our study group, 91.5% of pa-
tients who underwent the genetic test-
ing were found to be carriers of either
BRCAT or BRCA2 mutations. This cluster
is a well-known risk factor for develop-
ing breast cancer [30]. The cumulative
risk of developing breast cancer in these
patients is close to 70% in the long-term
observation [31].

In our study group, two patients de-
veloped breast cancer following mastec-
tomy. One was treated with SCM while
the other with SSM. The patient who un-
derwent SSM was positive for BRCAT and
patient with SCM had BRCA2 mutation.
The incidence rate of breast cancer fol-
lowing prophylactic (or risk reducing?)
mastectomy among our study group
amounted to 0.99%. This finding is in
line with those found in the literature
where the match control group with no
prophylactic mastectomy experienced
almost 25-fold increased rates of breast
cancer occurrence [32]. Albeit at the
longer mean follow-up of 6.4 years vs.
median 5 years follow-up in our study.
Of note is that for the SSM close to 50%
of patients have some residual breast tis-
sue in the flap, whereas for the SCM the
numbers are higher [33].
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Conclusion

Prophylactic mastectomy was confirmed
to be a reliable strategy for significantly
reducing the number of breast cancer
incidence in high-risk patients in our
study. It was proven effective regardless
of the type of mastectomy as there was
no difference in the efficacy of prophy-
lactic mastectomies between groups of
SCM and SSM. However, due to the lim-
ited number of patients, further studies
e.g. meta-analysis are needed to achieve
higher level of evidence.
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