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Abstract

Background and Objectives—The authors sought to study patient-reported outcomes
following nipple-sparing mastectomy (NSM).

Methods—From 2008 to 2011, the BREAST-Q was administered to women undergoing NSM
surgery for cancer treatment or risk-reduction prior to surgery and at two years after completion of
reconstruction. The change in score over time and the impact of surgical indication, complication
occurrence and laterality on scores were analyzed.

Results—The BREAST-Q was prospectively administered to 39 women undergoing NSM for
cancer treatment (n=17) or risk-reduction (RR) (n =22). At two years after operation, median
overall satisfaction with breasts was 75 (IQR=67,100). There were significant postoperative
increases in scores for overall satisfaction with breasts (+8, p=0.021) and psychosocial well-being
(+14, p=0.003). Postoperatively, RR patients had significantly higher scores for psychosocial
wellness, physical impact (chest), and overall satisfaction with outcome compared to cancer
treatment patients (p<0.05). Also, increase from preoperative to postoperative psychosocial
wellness was higher in the RR compared to cancer treatment patients (+17 vs. +1, p=.043).
Complication occurrence did not significantly impact postoperative scores.
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Conclusions—TFollowing NSM for cancer treatment or RR, patients demonstrated high levels of
satisfaction and quality of life as measured by BREAST-Q. Satisfaction level increased two years
following operation.
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Introduction

The surgical treatment of breast cancer has evolved over the past century in an attempt to
improve cosmetic outcomes and reduce surgical morbidity while still providing an
oncologically sound surgical procedure. From the original Halsted radical mastectomy came
the modified radical mastectomy (MRM), total mastectomy (TM), skin-sparing mastectomy
(SSM) and now nipple-sparing (NSM) or total skin-sparing mastectomy (TSSM). The
current surgical technique of NSM evolved from the well-described technique of skin-
sparing mastectomy, creating thinner skin flaps and a 2-3 mm nipple-areolar flap.[1,2]
Multiple previous studies with long-term outcomes have shown similar recurrence and
survival outcomes for NSM patients compared to SSM patients in the cancer setting.[3]
Likewise, NSM for risk reduction (RR) has also shown favorable outcomes; indeed, a
previous study from our group of NSM in BRCA carriers with cancer showed no nipple
recurrences.[4]

However, literature on the psychosocial benefits of nipple sparing mastectomy is varied.
Although most studies have shown that preservation of the nipple improves physical and
mental quality of life,[5-10] few studies have preoperative data on psychosocial aspects of
body image, sexuality, and quality of life for those undergoing NSM. Therefore, it is difficult
to know to what degree nipple sparing mastectomy has improved psychosocial aspects from
baseline.

There has been an increased emphasis on patient reported outcomes (PRO) particularly with
respect to breast surgery.[7] The BREAST-Q is a validated PRO measure used to study
patient satisfaction as well as various aspects of health-related quality of life (QOL) for
patients undergoing breast reconstruction. The BREAST-Q was initially developed and
validated in 2009. [11-15] This PRO measure provides a scientifically rigorous and
clinically valid tool, providing independent scoring and discrimination in both short and
long-term outcomes.

In this study we utilized the BREAST-Q to measure QOL and satisfaction with NSM in both
the cancer and RR setting. We obtained BREAST-Q data prior to and after surgery to
directly measure the impact of NSM on surgical outcomes. We hypothesized that NSM
would result in changes in QOL and high levels of patient satisfaction that would persist
over time.
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Materials and Methods

Study Design

Patient Selection—This study was approved by our institutional review board. Between
2008 and 2010, sixty-five (65) women undergoing NSM were enrolled in a prospective study
and were given the BREAST-Q survey prior to surgery and at one and two years following
completion of reconstruction. Despite multiple contacts, thirteen (13) patients were lost to
follow-up, and thirteen (13) did not complete the final study survey and were excluded. The
remaining thirty-nine (39) participants completed the two-year follow-up survey.

Inclusion criteria (Table 1) for the study included NSM for both cancer (n=17) and risk
reduction (n=22). All patients underwent reconstruction. We collected data on patient
demographics, medical history, family history, tumor characteristics, surgical complications,
reconstruction technique, oncologic and aesthetic outcome, and ultimate nipple outcome.
Breast measurements, including cup size, nipple diameter and photographic documentation
of outcome were collected.

BREAST-Q Survey—The BREAST-Q is a validated PRO measure developed at Memorial
Sloan Kettering Cancer Center and University of British Columbia.[13,15] The BREAST-Q
consists of independent scales measuring various aspect of outcome for the patient
perspective. The scales were developed using Rasch psychometric methods and are scored
using Q-score software. Results may range from 0-100 with higher scores reflecting high
satisfaction or better QOL. The BREAST-Q survey was administered prior to mastectomy
after consultation with both the surgical oncologist and the plastic surgeon, and at 12 and 24
months following final completion of the reconstruction. At these time points, surveys were
given directly to patients during an office visit or mailed to the patient's home. The
investigators contacted non-responders through written and telephone communication. All
aspects of the BREAST-Q reconstructive module were administered with exception of
questions regarding abdominal donor site.

Surgical Technique: Nipple Sparing Mastectomy—Our surgical technique for NSM
(Figure 1 —patient photo) and immediate 1- and 2-stage implant or autologous reconstruction
has been described previously.[4,16] A radial or inferior-lateral mammary crease incision
was most commonly used following consideration of breast size and surgeon/patient
preferences. To maximize the vascularity of the mastectomy flap and nipple, care was taken
to preserve the NAC subdermal plexus by sharp dissection and to preserve the internal
mammary artery perforators at the medial aspect of the breast.

During the mastectomy, the nipple was everted; the core of sub-areolar tissue was removed
and submitted for frozen section. The sub-areolar margin on the breast specimen was
marked for permanent pathologic evaluation. If there was atypia or cancer in the subareolar
breast or the underside of the nipple on either frozen or permanent analysis, the nipple was
removed. Sentinel node biopsy and/or axillary dissection were performed as indicated or
determined by surgical oncologist.
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At the conclusion of the procedure, care was taken to ensure nipple viability by visual
inspection, and flurocyntigraphy (SPY ™, NOVADAQ Technologies, Inc., Bonita Springs,
FL) was available if there was any concern on exam.

Statistical Analysis—Charts for participants who completed both the preoperative and 2-
year post-operative BREAST-Q were examined for complications during the two-year study
follow-up window. Using Q-Score program, BREAST-Q scores were converted from survey
raw scores (1 through 4 or 5) to a continuous range from 0 (worst outcome) to 100 (best
outcome). Median scores for each BREAST-Q matrix indexes were determined at each time
point and were compared using the Wilcoxon Signed-Rank test (SAS 9.3). Data were
segregated based upon surgical indication (cancer v. risk reduction). Comparisons between
groups were made using the Wilcoxon Rank-Sum test for preoperative and postoperative
scores. A similar analysis was done to compare postoperative scores of patients without
surgical complications to patients who experienced a major or minor complication. P values
of <0.05 were considered statistically significant.

Between 2008 and 2011, 39 patients underwent nipple-sparing mastectomy, of which 17
were for cancer treatment and 22 were for risk reduction. The vast majority of patients
(Table 2) were Caucasian (n=38, (97.4%) and underwent bilateral mastectomy (n=35,
89.7%). Demographic characteristics were similar between those undergoing NSM for
cancer versus risk reduction with the exception that women undergoing NSM for RR were
significantly younger (median 38.7 vs. 48.4 years, p=0.015) than those who underwent NSM
for current cancer treatment. Also, cancer treatment patients were more likely to have a
unilateral mastectomy (n=4, 23.5% vs. n=0, 0%, p=0.029) than RR patients. Incidental stage
0 cancer was found in 1 patient (4.5%) in the RR group. Twenty-eight patients underwent
one-step immediate reconstruction and 11 underwent two-stage tissue expander/implant
reconstruction, but there was no statistical difference between reconstruction type between
cancer treatment and risks reduction patients (p=0.48). Race and median BMI between the
two groups were not statistically different (p=0.44 and 0.66, respectively).

There were 9 patients (23.1%) who experienced complications. Two had minor
complications, including cellulitis treated with oral antibiotics (n=1) and delayed wound
healing exceeding 3 weeks after operation (n=1)). Seven patients had major complications,
including three with capsular contracture and four with partial mastectomy flap loss treated
by surgical revision (n=1), hyperbaric oxygen and local wound care (n=1), and local care
only (n=2)). No nipples were removed due to necrosis of the NAC, but three patients had
nipples removed due to positive margins on pathological analysis.

Table 3 lists self-reported median measures of wellness at the preoperative setting compared
to two years after reconstruction. There were significant increases in the matrix indexes for
overall satisfaction with breasts (+8, IQR= (-7, +22), p=0.021) and psychosocial well-being
(+14, IQR= (0, +30), p=0.003) amongst all patients. The index for physical impact of the
surgery declined from pre- versus post-op but this was not significant (-2, IQR= (-14, +6),

J Surg Oncol. Author manuscript; available in PMC 2017 September 07.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Howard et al.

Page 5

p=0.055). The measure of overall satisfaction with outcome, which can only be measured
post-operatively, was 75 (IQR=67,100).

The impact of the indication for surgery (cancer treatment vs. RR) on median BREAST-Q
scores was determined (Table 4). There was no significant difference in pre-operative
BREAST-Q scores between the cancer and RR groups. However, two years after surgery,
risk reduction patients had significantly higher scores for the psychosocial well-being (92 vs.
73, p=0.019) and physical well-being of the chest region (79 vs. 72.5, p=0.010) compared to
the cancer treatment NSM group. When analyzing the degree of change from pre-op to post-
op measures based on the surgical indication, RR patients had a significantly greater
psychosocial function (+17 vs. +1, p=0.043) two years following reconstruction compared to
those undergoing NSM for cancer treatment. Patients undergoing NSM for RR demonstrated
a significantly greater satisfaction with outcome than current cancer treatment patients (75,
IQR= (75,100) vs. 75, IQR= (67, 75), p=0.033).

There was no significant difference in postoperative BREAST-Q scores between those
patients who experienced post-operative complications compared to those who did not (data
not shown).

Discussion

The current study presents longitudinal, two-year BREAST-Q outcome data for a series of
39 patients who had NSM. This study further confirms high patient satisfaction following
NSM surgery (overall median satisfaction with outcome= 75) and lends support to aesthetic
consideration of NSM use. Further, this study demonstrates significant increase in the self-
reported measures of wellness (overall satisfaction with breasts and psychosocial wellness as
well as overall satisfaction with outcome) two years following NSM. Both cancer patients
and RR groups demonstrated increase in satisfaction measures from pre-op to post-op. The
RR patients had a significantly greater increase in psychosocial well-being than cancer
patients, which may be explained by RR patients proactively choosing a procedure and
cancer patients have less ‘choice’” and may have ongoing concerns about long-term
prognosis of disease.

This study contains pre-surgical data in addition to data at two years after surgery. A
similarly designed study by Peled, et al [17] was published in 2014, which reported 28 NSM
patients evaluated with the BREAST-Q before operation and at one year following
operation. Their prospective series demonstrated that the BREAST-Q domains of overall
satisfaction with breasts, psychosocial and sexual well-being initially decreased but returned
to baseline after 1 year. At one year, their satisfaction with breast score was 67.8 and
satisfaction with outcome score was 68.1. Our findings show a higher satisfaction with
outcome score of 75 at two-years, a difference may be attributed to the different patient
populations. The relatively small numbers in these studies may not be an accurate estimate
of a larger population view about NSM. Sugrue et al [18] also utilized preoperative
BREAST-Q, but this was collected retrospectively.
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There are additional studies that have utilized the BREAST-Q to survey NSM patients
following surgery but do not have preoperative comparison data.[8,19-25] A study by
Metcalfe et al [19] utilized the BREAST-Q on NSM and SSM patients four years after
mastectomy (Table 5). NSM patients had a significantly higher “breast satisfaction” (71.7 vs.
61.2, p=.01), satisfaction with outcome (84.8 vs. 74.1, p = 0.02) and sexual well-being (68.5
vs. 52.1, p < 0.001) compared to SSM patients, but there was no preoperative measurement
for comparison. Preoperative measurement of breast health, psychosocial well-being, and
sexuality establish a baseline measurement with which to determine if NSM decreases or
increases these quality of life outcomes. Without a baseline measurement it is impossible to
know if a score at one, two or four years after surgery, even if high, is actually a change from
the baseline score. At the same time, it is encouraging that our two-year scores correlate well
with other published NSM studies that have utilized the BREAST-Q.[17,19,20]

One may hypothesize that cancer patients would start at lower satisfaction levels, as a recent
cancer diagnosis may negatively impact a patient's pre-operative BREAST-Q scores to a
degree not seen in RR patients. However, our findings show that both RR and cancer patients
started at relatively similar pre-testing values. It is possible that many RR patients are seen
soon after a new diagnosis of BRCAL or 2-mutation carrier status, which may have a similar
negative psychological impact as a cancer diagnosis. As such, the finding of no significant
pre-operative difference between the cancer and RR groups is not unexpected, particularly
given the relatively smaller number of study patients. However, this study did find a
difference in BREAST-Q scores between RR and cancer patients postoperatively at two-
years. RR patients had higher scores for all measures although scores for psychosocial
wellness were the only significant scores. Since bilateral mastectomy reduces the risk of
cancer in RR patients by 90-95%, [26] it is interesting to see a higher psychosocial score for
RR patients compared to cancer patients, warranting future investigation.

A comparison of the baseline numbers for BREAST-Q results in comparable studies are
presented in Table 5. Overall, the numbers demonstrated similarities between the groups. In
the current study, post-operative breast satisfaction was 73 (Peled= 67.8), psychosocial well-
being was 86 (Peled=74.9), physical well-being was 77 (Peled=72.5), sexual well-being was
57(Peled = 57.7) and overall satisfaction was 75 (Peled = 68.1). These studies also provide
new baseline scores for BREAST-Q results in NSM surgery for future comparison.

Prior studies from our institution [4,16] and this current series, report a low complication
rate for immediate implant-based breast reconstruction. In this study, occurrence of
complications did not have a significant effect on the Breast Q scores two years following
surgery. Most complications occur prior to two years, and thus their impact will be less at
two years compared to a few months from the time of operation.

Our study has limitations. We did not utilize a comparison group of mastectomy patients not
having a nipple-sparing operation. Further, our patient volume is low which, reflects the
difficulty in obtaining baseline and two-year data on reconstructed patients. Although we
have baseline and two-year data, our dataset at one year from surgery is deficient and
therefore was not reported. However, we felt that measurements at two years would more
accurately reflect patients' satisfaction with their outcome since many patients are still
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undergoing treatments for their cancer or still experiencing psychological stress from
removal of the breasts. Our patient population is a highly selected population, most were
white and of younger ages, although this does represent the demographic of patients that are
undergoing NSM.

In conclusion, our study demonstrates that patient satisfaction with NSM is high at two years
in both the cancer and RR setting despite operative complications. We are also encouraged
by the fact that the BREAST-Q scores increased compared to baseline and did not decrease.
The BREAST-Q has become the standard tool with which to measure patient reported
outcomes after breast reconstruction. These findings demonstrate that NSM is associated
with high patient satisfaction. And, with more studies demonstrating it is oncologically safe,
we expect more surgeons will perform NSM with time for both cancer and RR patients.

Conclusions

The Breast Q is a well-accepted PRO measurement tool for breast surgery. Use of the
BREAST-Q in patients undergoing NSM demonstrated high levels of satisfaction following
surgery compared to baseline measurements prior to surgery. Patients undergoing NSM for
RR demonstrated higher levels of satisfaction on the psychosocial and physical symptoms of
the chest than cancer patients. These data add to the growing body of literature regarding
PRO following NSM.
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Synopsis

Women undergoing nipple-sparing mastectomy (NSM) were given the BREAST-Q
survey preoperatively and two years postoperatively as a measure of patient reported
outcomes. Following NSM, patients demonstrated high levels of, and improved
satisfaction on BREAST-Q measurement indices.
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Figure 1.
a. Pre-op and b. 4-month postoperative images of patient undergoing bilateral NSM for

BRCAZ2+ risk reduction.
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Table |
Nipple-Sparing Mastectomy I nclusion/Exclusion Criteria

Inclusion criteria for nipple-sparing mastectomy study:

1. Unilateral or bilateral prophylactic mastectomy

2. Ipsilateral breast cancer patients not meeting exclusion criteria detailed below

3. Appropriate reconstructive surgery candidate

4. Patient undergoing immediate breast reconstruction

Absolute exclusion criteria for nipple sparing mastectomy study:

1. Direct nipple involvement with tumor on permanent pathologic exam of a biopsy taken from the remaining major duct on retroareolar
complex

2. Large tumor size (T3 or greater)

3. Patient not undergoing immediate reconstruction

Relative exclusion criteria for study participation:

1. Extensive DCIS or microcalcifications (as determined by mammogram, US or MRI)

2. Poor reconstructive candidate (as determined by plastic surgeon)

3. Tumors with characteristics not meeting the above inclusion criteria
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Table Il
Demographic characteristics
All Patients (N=39) | Risk Reduction (N=22) Current C(?\l”ffnﬁeatme”t
N (%) N (%) N (%) p-value
Median Age (Q1, Q3) 43.7 (35.2,49.7) 38.7 (34.6, 46.3) 48.4 (43.7,53.0) 0.0145*
Race
White 38 (97.4) 22 (100) 16 (94.1) 0.4359
African American/Black 1(2.6) 0(0) 1(5.9)
Median BMI (Q1, Q3) 21.7 (20.3, 25.2) 22.1(20.3, 25.4) 21.7 (20.4, 23.6) 0.6632
Surgery
Unilateral Mastectomy 4(10.3) 0 (0) 4 (23.5) 102897
Bilateral Mastectomy 35(89.7) 22 (100) 13 (76.5)
Cancer Stage
N/A 21 (53.8) 21 (95.5) 0 (0)
0 11 (28.2) 1(4.5) 10 (58.8) .
| 2(5.1) 0(0) 2 (11.8) <000t
I 4(10.3) 0(0) 4(235)
Other (phyllodes) 1(2.6) 0(0) 1(5.9)
Reconstruction
1-step 28 (71.8) 17 (77.3) 11 (64.7) 0.4824
2-stage 11 (28.2) 5(22.7) 6 (35.3)
Reconstruction Type 0.2080
Autologous 2(5.1) 1(4.6) 1(5.9)
Autologous and Other? 2(5.0) 0(0.0) 2(11.8)
Tissue Expander 10 (25.6) 5(22.7) 5(29.4)
One Stage Implant 21 (53.9) 12 (54.5) 9 (52.9)
Reverse — One Stage 4(10.3) 4(18.2) 0(0.0)
Adjuvant Treatments 0.1678
None 31(79.5) 20 (90.9) 11 (64.7)
Chemotherapy 4(10.3) 1(4.6) 3(17.6)
Endocrine Therapy 2(5.1) 1(4.6) 1(5.9)
Chemotherapy and Endocrine Therapy? 2(5.) 0(0.0) 2(11.8)
Complications
0.2429
None 30 (76.9) 19 (86.4) 11 (64.7)
Minor 2(5.1) 1(4.5) 1(5.9)
Major 7(18.0) 2(9.1) 5 (29.4)

aN=1 patient had an Autologous and One Stage Implant, and N=1 patient had an Autologous and Tissue Expander procedure

bN=1 patient had Chemotherapy, Endocrine Therapy, and Radiation Therapy
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*
p <.05 by Wilcoxon Rank-Sum Test or Fisher's Exact Test
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Table Il

Page 14

Self-reported measures of wellnessimproved amongst all patients undergoing nipple
sparing mastectomy up to two year s postoper atively

Preoper ative Postoper ative Delta
Median (Q1, Q3) | Median (Q1, Q3) | Median (Q1, Q3) | p-value
Satisfaction- Breasts 63 (53, 79) 73 (64, 81) 8(-7,22) 0.0213%
Psychosocial Wellness 70 (58, 86) 86 (70, 100) 14 (0, 30) 0.0032%
Sexual Well-Being? 57 (47, 63) 57 (49, 72) 3(-7.5,21.5) 0.1527
Physical impact (chest)? 85 (68, 100) 77 (74, 85) -2 (-14, 6) 0.0547
Overall Satisfaction with Outcome 75 (67, 100)

a . ] .
N=36 patients with pre and postoperative scores

b . . .
N=38 patients with pre and postoperative scores

p <.05 by Wilcoxon Signed-Rank Test
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Table IV

Impact of active cancer on patient reported measures

Preoper ative survey measures

Active Cancer (N =17) Risk Reduction (N = 22) p-value
Breast Health 58 (53, 79) 70 (53, 70) 0.8866
Psychosocial Wellness 79 (58, 86) 68.5 (63, 82) 0.6594
Sexual Well-Being? 57 (54, 63) 57 (45, 63) 0.6505
Physical impact (chest) 74 (68, 85) 91 (74, 100) 0.0875

Postoper ative survey measures

Active Cancer (N = 17) Risk Reduction (N = 22) p-value
Breast Health 71 (61, 78) 76.5 (69, 85) 0.0990
Psychosocial Wellness 73 (65, 92) 92 (82, 100) 0.0194”
Sexual Well-Being? 57 (47, 67) 60 (50.5, 80) 0.2595
Physical impact (chest)© 72.5(58.5,79) 79 (77, 100) 0.0098*
Overall satisfaction with outcome 75 (67, 75) 75 (75, 100) 0.0326*

Difference between preoper ative and postoper ative survey measures

Active Cancer (N =17) Risk Reduction (N = 22) p-value
Breast Health 6 (-7, 15) 8.5 (-4, 28) 0.4744
Psychosocial Wellness 1(-16, 24) 17 (10, 33) 0.0427°
Sexual Well-Being? 0(-8,15) 20 (-5, 70) 0.0767
Physical impact (chest)¢ -10.5 (-14, 6) 0(-14,9) 0.6171

aN=21 patients in the Risk Reduction group

bN:20 patients in the Risk Reduction group

c . . .
N=16 patients in the Active Cancer group

dN:19 patients in the Risk Reduction group

*
p <.05 by Wilcoxon Rank-Sum Test
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