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ABSTRACT
Aim: While skin‑sparing mastectomy (SSM) can be performed in patients with stage II‑III breast cancer,
the impact of neoadjuvant chemotherapy (NAC) on SSM rates and reconstructive modalities in these
patients is not known. Methods: Between January 2007 and December 2009, 409 immediate breast
reconstructions (IBRs) were performed in patients with Stage II‑III breast cancer. Data were collected on
preoperative, operative, and postoperative factors. Results: There was a statistically significant relationship
between clinical stage of disease and the utilization of SSM or non‑SSM (P < 0.0001). Seventy‑five percent
of all patients with stage II disease and 50% of patients with stage III disease underwent SSM; similarly,
75.5% of patients with stage II and 49.1% of patients with stage III disease who received NAC underwent
SSM with immediate reconstruction, in spite of having a greater proportion of stage III patients (P < 0.01).
In addition, patients who received NAC followed by SSM with IBR had larger tumors (mean, 3.5 cm vs.
3.1 cm, P < 0.001). The type of IBR, and size of skin defect was significantly affected by whether the
patient underwent SSM or non‑SSM (P = 0.001, P < 0.01, respectively). Conclusion: We are increasingly
considering NAC to be an important tool to potentially reduce the morbidity of mastectomy, including
the need to resect breast skin, which can subsequently enhance reconstructive outcomes in patients with
clinical stage II and III breast cancer. Specifically, our data suggest that NAC patients with stage II and
III breast cancer and larger tumors can reliably and safely undergo SSM in nearly half of cases, thus
improving reconstructive outcomes and patient well‑being.
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INTRODUCTION
The increased use of neoadjuvant chemotherapy (NAC) has
altered the therapeutic management of patients with clinical
stage II and III breast cancer. For patients with large breast
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tumors, NAC has been shown to significantly reduce tumor
size in > 90% of cases, thus increasing the proportion of
patients eligible for breast conservation surgery (BCS).[1]
Conversely, in women undergoing mastectomy for early‑stage
breast cancer, skin‑sparing mastectomy (SSM) followed by
immediate breast reconstruction (IBR) has been shown to
result in acceptable oncologic and esthetic outcomes and
good patient satisfaction.[2‑5] There is increasing evidence
that NAC followed by SSM and postmastectomy radiation
therapy results in favorable long‑term local control and
survival rates.[6,7] It is generally accepted that NAC does not
increase complication rates after SSM and IBR but that NAC
patients undergo IBR and delayed breast reconstruction
with decreased frequency.[8,9] However, it is unclear whether
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the use of NAC increases the likelihood that patients
with stage II and III breast cancer will receive SSM with
immediate reconstruction, or if it changes the use of
reconstructive modality.
Given the clear preference for skin‑preserving mastectomy
with IBR in the majority of patients undergoing mastectomy,
the interaction of these therapeutic options and their
impact on outcomes needs to be elucidated.[10‑13] In light of
the advantages of NAC on improving breast conservation
rates, if applied to patients undergoing mastectomy, it
could both allow for more skin preservation and improve
the reconstructive options that can be offered to these
patients.[14,15] For patients with clinical stage II‑III breast
cancer who would otherwise not be candidates for SSM,
conversion from non‑SSM to SSM allows reconstructive
surgeons to optimize outcomes due to the preservation of
the three‑dimensional skin envelope, the key component
of an aesthetically acceptable breast reconstruction.
The purpose of this study was to compare the clinical
characteristics and outcomes of patients with large
primary and locally advanced breast cancer (stages II
and III) with or without NAC and IBR after mastectomy.
Objectives of this study were to determine the impact of
NAC and other clinical factors on the rate of SSM and the
choice of the reconstructive modality in these patients.

METHODS
We searched the plastic surgery, breast surgical oncology
and breast medical oncology databases for patients with
stage II‑III breast cancer who underwent IBR. We excluded
patients whose records lacked information about the type
of primary surgery or whether the patient had received
NAC. All patients were treated at the same tertiary referral
center. American Joint Committee on Cancer clinical disease
stage, patient demographic information, and the side of
the affected breast were recorded for all patients. Data
were collected from clinic notes, patient charts, operative
reports, and prospectively entered plastic surgery, medical
oncology, and breast surgical oncology databases.
For statistical analyzes, patients who underwent IBR were
separated into two groups: patients who underwent
SSM and patients who underwent non‑SSM. Clinical and
pathological data were tabulated for each of these groups.
For comparison of all categorical variables, Chi‑square
analysis or Fisher’s exact test (when sample sizes were
small) was used. For continuous variables, Student’s t‑test
or the rank sum test (when variances from comparison
groups were not equal) was used. All P values were
two‑tailed, and we considered P ≤ 0.05 to be significant.
Stata statistical software (StataSE 10, StataCorp LP, College
Station, TX) was used for all statistical analyzes.

RESULTS
We identified 409 patients with stage II‑III breast cancer
who met study criteria for inclusion. Table 1 shows the
clinical characteristics of patients who underwent SSM vs.
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those who underwent non‑SSM. There was a statistically
significant relationship between clinical stage of disease
and the utilization of SSM or non‑SSM (P < 0.0001).
Seventy‑five percent of patients with stage II disease and
50% of patients with stage III disease underwent SSM.
Tumor size also had a significant impact on the utilization
of SSM (P = 0.017): patients who underwent SSM had a
mean tumor size of 3.1 cm (range, 0.5‑14 cm) vs. a mean
tumor size of 3.9 cm (range, 0.8‑20 cm) for patients who
underwent non‑SSM. The authors found a significant
difference in the size of excised skin in non‑SSM vs. SSM
patients (56.2 cm2 vs. 22.3 cm2, P < 0.01). As a consequence
of the need to replace breast skin, the type of IBR was
significantly affected by whether the patient underwent
SSM or non‑SSM (P = 0.001). Fifty‑one‑point‑four percent of
SSM patients ultimately had implant‑based reconstruction,
41.4% had autologous reconstruction, and only 7.2% had a
latissimus dorsi flap plus a breast implant, vs. 36.8%, 44.4%,
and 18.8% for non‑SSM patients, respectively.
Despite the findings that 57.8% of the SSM patients received
NAC and 69.5% of the patients who had NAC underwent
SSM, NAC was not shown to have a significant impact on
whether a patient underwent SSM or non‑SSM (P = 0.3).
Table 2 compares the clinical characteristics of SSM and
non‑SSM patients who underwent NAC. Similar to the
listing in Table 1 (which includes all study participants),
75.5% of patients with stage II and 49.1% of patients
with stage III disease who received NAC underwent SSM
Table 1: Comparisons of clinical characteristics
between patients who underwent SSM and patients
who did not (n = 409)
Characteristics
Age
Mean
Median (range)
Race
White
Other
Clinical TNM stage
Stage II
Stage III
Tumor size (cm)
Mean
Median (range)
Neoadjuvant chemotherapy
No
Yes
Year of surgery
2007
2008
2009
Reconstruction type
Tissue expander followed
by implant
Autologous
Latissimus dorsi flap

Non‑SSM
(n = 117)

SSM
(n = 292)

P

48.1
47 (29‑76)

47.3
48 (23‑75)

0.4

89 (29.1)
28 (27.2)

217 (70.9)
75 (72.8)

0.7

87 (24.9)
30 (50.0)

262 (75.1)
30 (50.0)

< 0.0001

3.9
3 (0.8‑20)

3.1
2.9 (0.5‑14)

0.017*

43 (25.9)
74 (30.4)

123 (74.1)
169 (69.6)

0.3

20 (32.3)
35 (29.9)
62 (27.0)

42 (67.7)
82 (70.1)
168 (73.0)

0.7

43 (36.8)

150 (51.4)

0.001

52 (44.4)
22 (18.8)

121 (41.4)
21 (7.2)

Data are shown as n (%). *Rank sum test. SSM: Skin‑sparing mastectomy,
TNM: Tumor node metastasis
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Table 2: Comparisons of clinical characteristics of
patients who received neoadjuvant chemotherapy
with or without SSM (n = 243)
Characteristics
Age
Mean
Median (range)
Race
White
Other
Clinical TNM stage
Stage II
Stage III
Tumor size (cm)
Mean
Median (range)
Year of surgery
2007
2008
2009
Reconstruction type
Tissue expander
followed by implant
Autologous
Latissimus dorsi flap

Non‑SSM
(n = 74)

SSM
(n = 169)

P

46.8
47 (29‑69)

45.8
47 (25‑75)

0.4

53 (29.0)
21 (35.0)

130 (71.0)
39 (65.0)

0.4

46 (24.5)
28 (50.9)

142 (75.5)
27 (49.1)

< 0.0001

4.6
4 (0.8‑20)

3.5
3 (0.5‑14)

0.025*

15 (36.6)
23 (34.3)
36 (26.7)

26 (63.4)
44 (65.6)
99 (73.3)

0.3

20 (27.0)

92 (54.4)

< 0.0001

34 (46.0)
20 (27.0)

67 (39.6)
10 (5.9)

Data are shown as n (%). *Rank sum test. SSM: Skin‑sparing mastectomy,
TNM: Tumor node metastasis

with immediate reconstruction (P < 0.0001). Among the
patients who received NAC, the mean clinical tumor size
for the patients who underwent SSM was 3.5 cm (range,
0.5‑14 cm) compared with 4.6 cm (range, 0.8‑20 cm)
for those who underwent non‑SSM (P = 0.025). Of the
patients who received NAC followed by SSM, 54.4% had
implant‑based reconstruction, 39.6% had autologous
tissue flap reconstruction only, and 5.9% had a latissimus
dorsi myocutaneous flap plus a breast implant, vs. 27%,
46%, and 27% for non‑SSM patients, respectively.
Figure 1 displays by year the percentages of patients
with stage II and III disease who underwent SSM, with or
without NAC. In the latter years of this study, a statistically
significant increase occurred in the percentage of patients
with both stage II and III disease who underwent SSM
with immediate reconstruction. This increase in SSM with
immediate reconstruction was most notable in patients
with stage III disease, especially between the time periods
2007 and 2009.

DISCUSSION
In this report, we present our experience with patients
with clinical or pathological Stage II and III breast cancer
who underwent IBR. We found that approximately 75% of
patients with stage II disease and about half of patients
with stage III disease underwent SSM. Patients who
received NAC followed by SSM with IBR had larger clinical
tumors than those who did not. More than half of these
patients ultimately had implant‑based reconstruction,
without the need for additional skin from either a
Plast Aesthet Res || Vol 2 || Issue 1 || Jan 15, 2015

latissimus dorsi flap or other autologous tissue flap.
Immediate reconstruction with an autologous tissue flap
was affected by the availability of the breast skin envelope
as seen in the significantly increased utilization of flaps in
non‑SSM as opposed to SSM patients. Preservation of the
breast skin envelope thus appeared most beneficial for
immediate reconstruction with a tissue expander followed
by an implant.
Although the use of NAC was not associated with an
increase in the use of SSM and IBR (71.4% in all patients,
vs. 69.5% in NAC patients, P = 0.3), it was associated
with the choice of reconstruction (P < 0.0001). NAC
had a moderate effect on the proportion of patients
who underwent implant‑based or autologous tissue flap
reconstruction, and a larger proportional difference in
patients who underwent reconstruction with a latissimus
dorsi flap plus breast implant. The authors suspect that
less breast skin was sacrificed during mastectomies in
the NAC cohort, resulting in this difference. However,
while fewer SSM patients who had NAC had a latissimus
dorsi flap plus breast implant than those who did not
have NAC (5.9% vs. 7.2%), this finding was not statistically
significant (P = 0.765, Chi‑square).
While one purpose of NAC is to facilitate the conversion
of mastectomy to BCS, the authors hypothesized that in
patients with locally‑advanced breast cancer (i.e. stage II
and III) it can also reduce the morbidity of mastectomy
by converting patients who would otherwise receive
non‑SSM to SSM. There was a significantly higher
percentage of Stage III breast cancer patients in the
NAC cohort (22.6% vs. 14.7%, P < 0.05). NAC patients
furthermore had larger tumors on average (3.5 cm, vs.
3.1 cm for non‑neoadjuvant patients), potentially allowing
the use of SSM in more patients who would otherwise
not be candidates. Additionally, a greater percentage
of SSM patients who had NAC had implant‑based breast
reconstruction than those who did not have NAC, which
may indicate that more mastectomy skin was preserved at
the time of SSM. Indeed, the authors found a significant
difference in the size of excised skin in non‑SSM vs. SSM
patients (56.2 cm2 vs. 22.3 cm2, P < 0.01). It is our current
practice to reconstruct non‑SSM patients with either a
latissimus dorsi flap + implant or autologous tissue, thus
highlighting the role of mastectomy skin preservation in
shaping reconstructive choices.
Breast conservation surgery has become an integral
part of the management of breast cancer patients.
It provides effective locoregional management and
reduces the negative psychosocial impact related to
mastectomy.[16,17] Its oncologic safety is now documented;
it does not increase local or distant recurrence, nor
does it adversely affect disease‑free or overall survival.
Furthermore, there is no significant delay in detection
of cancer recurrence.[18‑21] However, many patients still
require mastectomies as standard treatment for breast
cancer.[8,22,23] Many institutions have adopted the use
of NAC to facilitate the conversion of mastectomy to
breast‑conserving surgery or inoperable tumors to
operable tumors in women with locally advanced breast
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Figure 1: Percentage of patients receiving skin-sparing mastectomy (SSM) only or SSM with neaoadjuvant chemotherapy, vs. stage of breast cancer, for
years 2007-2009

cancer.[7] In patients with skin involvement or frank T4b
disease, NC has enabled an opportunity for SSM in patients
where skin involvement regresses clinically.[20] However,
little has been studied regarding the effects of NAC on
IBR. Patients who receive IBR have better esthetic results,
better psychosocial outcomes, and lower costs of surgery
compared to patients who undergo delayed reconstruction
or no reconstruction.[24] In these patients, SSM has clear
advantages over non‑SSM in that it preserves the breast’s
three dimensional architecture. Furthermore, many
studies have shown that SSM with IBR does not increase
local or distant recurrence, demonstrating the oncological
safety of this technique.[2,18] IBR after mastectomy is now
routinely recommended for selected patients according to
the National Comprehensive Cancer Network Guidelines.[19]
Compared with non‑SSM, SSM is far superior as regards
cosmetic outcomes and is expected to remarkably reduce
the emotional trauma due to the sense of loss of a breast
that is perceived by the patient just after surgery.[25]
Although there have been some studies on the
usefulness of SSM in locally advanced breast cancer,[21,26]
its application is still debated. It is commonly approved
that local control, prognosis, and risk of complications
are the same for SSM and NSSM, at least in stages 0, I,
and II. SSM is still considered to be contraindicated for
inflammatory breast cancer and breast cancer with skin
invasion.[25] So far, no study had addressed the issue
of the influence of clinical characteristics on the type
of breast reconstruction, especially for patients with
advanced breast cancer. We found similar utilization of
reconstructive modalities between non‑NAC and NAC
cohorts, despite the increased rate of stage III patients
in the NAC cohort. The authors argue that NAC facilitates
higher stage patients to undergo SSM‑IBR, thus optimizing
care in these patients.
Previous reports have documented a decreased receipt of
breast reconstruction in NAC patients. Hu et al. revealed
that recipients of neoadjuvant therapy are less likely to
undergo immediate reconstruction, even after controlling
for age, disease stage, and receipt of radiotherapy.[27]
They assumed that, the average NAC recipient has a
28% chance of undergoing immediate reconstruction
compared with 40% for the average patient who
receives only adjuvant chemotherapy. These neoadjuvant
20

recipients, however, are not more likely to progress to
delayed reconstruction. Only younger age and lower BMI
seem to predict delayed reconstruction among patients
who do not undergo immediate reconstruction.[27]
Conversely, some patients undergoing NAC may develop
treatment fatigue and may be unwilling to undergo
elective breast reconstruction.[28]
There are a number of limitations of our study. Since tissue
expansion with two‑stage reconstruction can be used for
patients short of breast skin, a more logical comparison
assessing the impact of NAC on SSM‑IBR would evaluate
direct‑to‑implant, one‑stage implant reconstruction. Since
we were only beginning to use this technique at the
time of the study, there were not sufficient patients in
the study cohort to examine this subject. In addition, our
comparison of breast skin specimens (as noted above)
makes this examination unnecessary. Direct comparison
between NAC and non‑NAC groups was confounded
because tumor size was statistically larger in the NAC
group (3.5 cm vs. 3.1 cm for SSM patients), and there was
a statistically higher proportion of stage III patients in
the NAC cohort. Patient cohort size did not permit us to
confine statistical analysis only to patients with tumors
larger than 3.5 cm or stage III patients. In addition, most
patients with stage III disease already receive NAC, thus
confounding this relationship. Of note, the authors found
an increasing percentage of patients undergoing SSM
over the course of the study, most notably in Stage III
breast cancer patients [Figure 1]. While this is certainly
multifactorial in nature, the use of NAC is a likely
contributor to this phenomenon. However, a full analysis
of this relationship is beyond the scope of this article.
Thus, far NAC has mainly been considered by medical
oncologists as a predictor of response to chemotherapy
and by breast surgeons as a means to increase eligibility
for partial mastectomy instead of mastectomy. However,
its use to reduce the morbidity of mastectomy in
patients with Stage II and III breast cancer, including the
need to resect breast skin and subsequently enhance
reconstructive outcomes, is an intriguing possibility. In
this large single‑center study, we found that NAC did
not statistically increase the use of SSM, but did affect
the types of reconstruction used. Further work will help
elucidate the role of NAC in IBR.
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