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ABSTRACT

Background. Although rates of total skin-sparing (nipple-
sparing) mastectomies are increasing, the oncologic safety
of this procedure has not been evaluated in invasive lobular
carcinoma (ILC). ILC is the second most common type of
breast cancer, and its diffuse growth pattern and high
positive margin rates potentially increase the risk of poor
outcomes from less extensive surgical resection.
Methods. We compared time to local recurrence and
positive margin rates in a cohort of 300 patients with ILC
undergoing either total skin-sparing mastectomy (TSSM),
skin-sparing mastectomy, or simple mastectomy between
the years 2000-2020. Data were obtained from a
prospectively maintained institutional database and were
analyzed by using univariate statistics, the log-rank test,
and multivariate Cox proportional hazards models.
Results. Of 300 cases, mastectomy type was TSSM in 119
(39.7%), skin-sparing mastectomy in 52 (17.3%), and
simple mastectomy in 129 (43%). The rate of TSSM
increased significantly with time (p < 0.001) and was
associated with younger age at diagnosis (p = 0.0007).
There was no difference in time to local recurrence on
univariate and multivariate analysis, nor difference in
positive margin rates by mastectomy type. Factors signif-
icantly associated with shorter local recurrence-free
survival were higher tumor stage and tumor grade.
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Conclusions. TSSM can be safely offered to patients with
ILC, despite the diffuse growth pattern seen in this tumor

type.

Preserving the skin of the nipple areolar complex during
mastectomy is associated with improved quality of life
compared with nonnipple-sparing techniques, and conse-
quently rates of nipple-sparing mastectomy (NSM) have
increased substantially.'™ Despite higher utilization, con-
troversy about oncologic safety persists.*> Several series
have now reported on recurrence rates, nipple involvement,
and positive margins in carefully selected patients under-
going NSM, and generally show these outcomes to be
similar to those seen with other mastectomy techniques.®™">
However, no studies have investigated the safety of NSM
in patients with invasive lobular carcinoma (ILC), the
second most common type of breast cancer.

ILC lacks the adhesion protein E-cadherin and grows in
a diffuse pattern with so-called “single file lines” of car-
cinoma cells.'® The combination of a diffuse growth
pattern and the decreased sensitivity of imaging tools
results in higher stages at presentation and increased rates
of positive margins at surgical excision.'”™'” Given these
issues, patients with ILC may be at higher risk for worse
oncologic outcomes from skin- and nipple-sparing tech-
niques compared with nonskin-sparing mastectomies.
Indeed, some published series that include patients with
ILC appear to show a relatively higher rate of nipple
involvement in these patients compared with other histo-
logic subtypes, but small numbers of ILC patients make
these findings inconclusive.'%**!

Given the proclivity for margin involvement, and the
lack of safety data for this subtype, we evaluated the
oncologic outcomes in patients with ILC undergoing NSM
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(termed total skin-sparing mastectomy at our institution)
compared with skin-sparing and nonskin-sparing mastec-
tomies. Specifically, we evaluated time to local recurrence
and positive margin rates across the three different mas-
tectomy types in a cohort of patients with ILC.

METHODS

With approval from our Institutional Review Board, we
queried a prospectively maintained institutional database
and identified 700 cases of ILC. After excluding cases with
de novo stage IV disease, less than 6 months of follow-up
time, those undergoing breast conservation, and those
treated before the year 2000, the study cohort consisted of
300 cases treated with mastectomy. Mastectomy type was
defined as total skin-sparing mastectomy (TSSM) if the
entire skin envelope, including the skin of the nipple are-
olar complex was preserved and immediate reconstruction
performed, skin-sparing mastectomy (SSM) if the nipple
areolar complex skin was excised and immediate recon-
struction performed, and simple mastectomy (SM) if the
nipple areolar complex skin was excised, and no recon-
struction was performed. Treatment era was analyzed in
two equal time periods from the year 2000 until the year
2020 (2000-2010 and 2010-2020). TSSM has been utilized
at our institution since 2001, with the majority performed
through either periareolar or inframammary incisions.
After early experience with higher skin flap loss in women
with larger breasts, we developed institutional criteria for
safely undergoing TSSM. As a general rule, good candi-
dates for TSSM have C cup size or smaller and only up to
grade 2 ptosis. For those with D cup or higher, or grade 3
ptosis, a reduction mammoplasty with subsequent TSSM
3-6 months later is offered if nipple preservation is desired.
In some cases, acceptable results can be achieved in size D
cup with grade 1 or less ptosis, whereas certain patients
with grade 3 ptosis may never be good candidates. Addi-
tionally, gross tumor involvement of the nipple is a
contraindication to TSSM at our institution, but otherwise
no tumor size or location is uniformly excluded. Intraop-
eratively, the nipple areolar complex is sharply excised to
the dermis, and retroareolar tissue is sent separately to
pathology for histologic evaluation; frozen section is not
routinely used. We collected margin status from clinical
pathology reports and defined positive margins as ink on
tumor per Society of Surgical Oncology/American Society
of Radiation Oncology consensus guidelines.”

Data were analyzed in Stata 14.2 (StataCorp LLC,
College Station, TX) using the Chi squared test for cate-
gorical variables and analysis of variance (ANOVA) for
continuous variables. We used Kaplan—Meier analysis and
the log-rank test to evaluate time to local recurrence by

mastectomy type, and multivariable Cox proportional
hazards models, including all variables significant on uni-
variate analysis and standard clinicopathologic factors as
predictors. The primary study endpoint was time to local
recurrence between the three mastectomy types; the sec-
ondary endpoint was positive margin rate.

RESULTS

In this cohort of 300 cases of ILC treated with mastec-
tomy, average age was 56 years (range 29-89), and nearly
half the cohort had stage I disease (47.7%, Table 1). Most
tumors were grade 2 (67.2%) and of the estrogen receptor
(ER)-positive, progesterone receptor (PR)-positive, human
epidermal growth factor receptor 2 (HER2)-negative sub-
type (76.4%). Median follow-up time in was 5.0 years,
ranging from 0.53 to 18.7. Mastectomy type was TSSM in
119 (39.7%), SSM in 52 (17.3%), and SM in 129 (43%).

Mastectomy type was associated with patient age and
era of treatment. Those receiving either TSSM or SSM
were significantly younger than those receiving SM (av-
erage age 54, 55, and 59 years respectively, p = 0.0007).
Earlier era of treatment was associated with significantly
higher rates of SM and lower rates of TSSM (p < 0.001).
Among the 130 mastectomies performed from 2000 to
2010, 62.3% were SM and 17.7% were TSSM; and among
the 170 mastectomies performed from 2010 to 2020, 28.2%
were SM and 56.5% were TSSM. There was no significant
difference in tumor receptor subtype, grade, stage, receipt
of chemotherapy, receipt of postmastectomy radiotherapy,
receipt of adjuvant endocrine therapy, or presence of
lymphovascular invasion across the three mastectomy
types (Table 1).

There were a total of 17 local recurrence events in the
study cohort, with rate of 4.2% in the TSSM group, 5.8% in
the SSM group, and 7% in the SM group. On univariate
analysis, there was no difference in time to local recurrence
by mastectomy types (Fig. 1). Similarly, in a multivariate
Cox proportional hazards model for local recurrence,
including age, tumor stage, receptor subtype, tumor grade,
presence of lymphovascular invasion, receipt of radio-
therapy, receipt of endocrine therapy, receipt of
chemotherapy, and era of treatment as predictors, there was
no association between mastectomy type and time to local
recurrence. In this model, higher stage disease and higher
tumor grade were significantly associated with shorter time
to local recurrence (Table 2). However, receiving endo-
crine therapy resulted in significantly improved local
recurrence-free survival (hazard ratio [HR] 0.24, 95%
confidence interval [CI] 0.06-0.95, p = 0.042; Table 2).
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TABLE 1 Patient and tumor characteristics overall and by type of mastectomy
Overall Total skin-sparing mastectomy Skin-sparing mastectomy  Simple mastectomy P value
(n =300) (n=119) (n=152) (n =129)
Age, yr (mean =+ standard 562 £ 109 538 £85 55.0 £99 589 £ 12.7 0.0007
deviation)
Stage 0.468
1 143 (47.6%) 59 (49.6%) 19 (36.5%) 65 (50.4%)
2 98 (32.7%) 39 (32.8%) 21 (40.4%) 38 (29.4%)
3 59 (19.7%) 21 (17.6%) 12 (23.1%) 26 (20.2%)
Receptor subtype® 0.579
ER + PR + HER2 — 214 (76.4%) 90 (77.6%) 41 (83.7%) 83 (72.2%)
ER + PR- HER2— 45 (16.1%) 19 (16.4%) 5 (10.2%) 21 (18.3%)
Triple-negative 8 (2.9%) 4 (3.5%) 1 (2.0%) 3 (2.6%)
HER2+ 13 (4.6%) 3 (2.5%) 2 (4.1%) 8 (6.9%)
Tumor grade® 0.682
1 79 (27.2%) 32 (27.1%) 13 (25.5%) 34 (28.1%)
2 195(67.3%) 81 (68.6%) 33 (64.7%) 81 (66.9%)
3 16 (5.5%) 5 (4.3%) 5 (9.8%) 6 (5.0%)
Lymphovascular invasion 26 (8.9%) 7 (6%) 4 (7.7%) 15 (12.2%) 0.227
present®
Receipt of radiotherapy® 86 (29.1%) 34 (29.3%) 16 (30.8%) 36 (28.1%) 0.936
Receipt of chemotherapy 150 (50.0%) 58 (48.7%) 28 (53.9%) 64 (49.6%) 0.822
Receipt of adjuvant endocrine 209 (81.6%) 92 (86.0%) 38 (83.6%) 79 (76.7%) 0.470
therapy®
“Data available in n = 280
PData available in n = 290
“Data available in n = 292
“Data available in n = 296
°Data available in n = 256
FIG. 1 Unadjusted Kaplan— o Kaplan-Meier local recurrence free survival estimates
Meier curve showing no 2 ——y
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free survival stratified by type of ©
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TABLE 2 Multivariable Cox
proportional hazards model for

Local recurrence

time to local recurrence Variable Hazard ratio P value 95% Confidence interval
Type of mastectomy
Simple Ref
Skin sparing 0.85 0.818 0.21-3.38
Total skin sparing 0.43 0..338 0.07-2.45
Age at diagnosis (yr) 0.97 0.420 0.91-1.04
Stage
172 Ref
3 5.20 0.040 1.08-25.08
Receptor subtype
ER + PR + HER2- Ref
ER + PR- HER2— 3.82 0.063 0.93-15.64
Triple-negative 3.58 0.175 0.57-22.54
HER2+ 4.74 0.110 0.70-32.02
Grade
Low/intermediate Ref
High 14.35 0.008 2.04-101.16
Lymphovascular invasion present 0.54 0.45 0.11-2.69
Receipt of radiotherapy 0.54 0.393 0.13-2.2
Receipt of endocrine therapy 0.24 0.042 0.060-0.95
Receipt of chemotherapy 1.01 0.99 0.23-4.42
Era of treatment
2000-2010 Ref
2010-2020 1.52 0.54 0.39-5.96

Lastly, we evaluated the rate of positive surgical mar-
gins by mastectomy type. Of the 300 cases, margin data
was available for 287 (95.7%). Overall, 34 patients (11.9%)
had positive margins. The rate of positive margins did not
differ significantly among the TSSM, SSM, and SM groups
(12.7%, 18%, and 8.4% respectively, p = 0.197). This
remained a nonsignificant difference when TSSM and SSM
combined was compared with SM. Among the TSSM
group, positive margin location was available in 9 of 15
cases (60%), and of those, the nipple areolar complex was
involved in 3 (33%).

DISCUSSION

In this study of 300 patients with ILC undergoing either
TSSM, SSM, or SM, we found no difference in time to
local recurrence or rate of positive surgical margins by
mastectomy type. These data support the safety of TSSM
with immediate reconstruction in patients with ILC, a
tumor type known to have a diffuse growth pattern and
high positive margin rates.

Despite the absence of prospective data and continued
controversy in the literature regarding optimal patient
selection for NSM, utilization of this procedure continues

to increase, largely driven by improved patient quality of
life, cosmetic results, and several published series sug-
gesting good oncologic outcomes.”**** Although many
large series of outcomes in NSM exist, combining these
data is challenging because of heterogeneity in patient
selection, surgical technique, and outcomes reported.®*>°
This heterogeneity make meta-analyses difficult and have
led some to conclude that there is insufficient data to
determine the safety of NSM in general.” However, the
preponderance of data together support acceptable onco-
logic outcomes from this surgical procedure.

Although histological subtype has been considered as a
potential factor influencing outcomes after NSM, no pub-
lished studies have specifically evaluated the outcomes for
ILC."*'% Interestingly, the literature contains subset
analyses on small numbers of ILC patients that appear to
show numerically worse results after NSM compared with
invasive ductal carcinoma (IDC). Brachtel et al. reported
occult nipple involvement after NSM in 19% of patients
with ILC versus 11% in those with IDC; while not statis-
tically significant, this series had only 27 ILC patients,
raising the question of sufficient power to identify such a
difference. In an analysis of more than 600 therapeutic
NSM by Tang et al., ILC was found in 18.6% of the 43
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positive nipple margins, and IDC in 7%; although the total
number of ILC patients was not reported, patients with IDC
likely far outnumbered those with ILC given the preva-
lence of each histologic subtype. Whereas neither study
specifically sought to evaluate the safety of NSM in ILC,
findings such as these prompted us to investigate this issue.
It is possible that larger studies comparing outcomes in ILC
to IDC would in fact show a significantly higher positive
margin rate in ILC. However, we chose instead to inves-
tigate the more clinically relevant question of how the type
of mastectomy impacts oncologic outcomes within ILC,
because this directly impacts surgical choice for patients
with this disease. In addition to evaluating recurrence
outcomes, we chose to include all positive margins, as
opposed to nipple margins only, because differences in
incision length and position between mastectomy types
could potentially influence the ability to obtain clear mar-
gins at any location. Reassuringly, we found no difference
in time to local recurrence or positive margins by mas-
tectomy type. Our overall positive margin rate of 11.9%
after mastectomy falls within the expected range, which is
reported to be 9-14% for patients with invasive ductal
carcinoma.”’ >’

Given the retrospective nature of this study, we do not
know the reasons for selecting a particular surgical inter-
vention, but it is possible that ILC patients with more
aggressive features, such as lymphovascular invasion were
recommended to undergo SM due to perceived recurrence
risk. If patients with the most favorable tumors only were
recommended for TSSM, this would limit our ability to
compare the oncologic outcomes across mastectomy type.
However, comparison of tumor stage, receptor subtype,
and grade showed no difference across groups. Addition-
ally, we used multivariate analysis to attempt to adjust for
factors that differed, including age at diagnosis and era of
treatment. Despite the limitations of this analysis, this
study includes 119 ILC cases treated with TSSM, making it
the largest series of ILC with surgical and recurrence
outcomes data available.

Although ILC is known to have a diffuse growth pattern,
which makes complete surgical excision more difficult, we
found that performing TSSM is not associated with a
higher risk of positive margins compared with other mas-
tectomy types for this histologic subtype of breast cancer.
Additionally, the oncologic outcome of time to local
recurrence on both univariate and multivariate analysis did
not differ by mastectomy type. This is the first series to
report oncologic outcomes of TSSM in ILC and will
hopefully contribute to improved options and outcomes for
patients with this tumor type.
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