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Background: Nipple-areola complex (NAC) reconstruction transforms a mound of soft tissue into a breast
and often marks the final stage of breast reconstruction after mastectomy.

Methods: A systematic review and meta-analysis were conducted in accordance with the preferred
reporting items for systematic reviews and meta-analysis (PRISMA) guidelines. Articles were classified based
on the nipple reconstructive technique—either composite nipple sharing or local flap with nipple-sparing
mastectomy (NSM) used as a control. A standardized “Satisfaction Score” (SS) for “nipple appearance” and
“nipple sensation” was calculated for each technique. A Fisher’s exact test was used to compare the SS with
local flap reconstruction with NSM.

Results: Twenty-three studies met the systematic review inclusion criteria. Nine NSM articles were
identified with patient satisfaction data from 473 patients. The weighted average SS for NSM was 80.5%.
Fourteen local flap technique articles were identified with satisfaction data from 984 patients and a weighted
average SS of 73.9%. This was a statistically significant difference (P=0.0079). C-V and badge local flap
techniques were associated with the highest SS, 92.6% and 90.5%, respectively. C-V and modified C-V flap
technique was associated with a higher SS when compared to those using one or more other flap techniques
(P=0.0001).

Conclusions: While patient satisfaction with nipple reconstruction is high regardless of technique, it is
higher with NSM. When NSM is not an option, local flap reconstruction with a C-V or modified C-V flap
may be associated with higher satisfaction than alternative local flap techniques.
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Introduction multidisciplinary approach to breast cancer. Many women
Nipple-areola complex (NAC) reconstruction traditionally endorse that the presence of a nipple following mastectomy
marks the final stage of breast reconstruction following improves body image and decreases the sense of mutilation

mastectomy, making it an important component of the that can accompany a mastectomy. Although preservation of
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Figure 1 Relevant article identification process. One article
contained patient satisfaction data for both nipple-sparing

mastectomy (NSM) and local flap nipple reconstruction.

a patient’s native nipple using a nipple-sparing mastectomy
(NSM) technique may obviate this reconstructive step (1-8),
it is sometimes not an option for patients from an oncologic
perspective.

In the case of a unilateral mastectomy, composite nipple
sharing can often provide a symmetric, satisfactory result
(9,10). More often, however, local tissue rearrangement
is used to create a nipple, followed by tattooing of the
reconstructed nipple and the surrounding skin that is
to become the areola. A variety of local flaps has been
described in the literature (1,9-23).

Given that the benefit of breast and nipple reconstruction
is aimed at psychosocial well-being rather than disease
treatment, patient satisfaction is the most important
outcome assessment measure. While separate studies exist
that evaluate patient satisfaction with NSM and individual
NAC reconstructive techniques, there is a lack of literature
offering comparison between the level of satisfaction with
the different methods of NAC reconstruction described
and between NAC reconstruction and NSM among women
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undergoing mastectomy. This systematic review and meta-
analysis sought to provide such comparisons.

Methods

This systematic review and meta-analysis was conducted in
accordance with the preferred reporting items for systematic
reviews and meta-analysis (PRISMA) guidelines (24).

Systematic review

A literature search was conducted using the U.S. National
Library of Medicine (MEDLINE), PubMed and the
Cochrane Database to identify relevant English (language)
articles published between 1992 and March 2012. Keywords
“nipple reconstruction” and “patient satisfaction” were
used. Medical subject heading (MeSH) terms “nipples”,
“reconstructive surgical procedures”, “satisfaction” and
“sensation” were also exploded. Resulting article titles
were examined for relevance, and duplicate title were
excluded. A secondary search was conducted by evaluating
references of all primary articles for any additional relevant
studies. Article abstracts, and when necessary full text, were
then reviewed for relevance. Exclusion criteria included
technique papers, case reports and reviews. To facilitate
comparison, only articles including quantitative measures
of patient satisfaction were utilized. Articles were then
classified based on nipple reconstructive technique—either
composite nipple sharing or local flap reconstruction, with
NSM used as a control. This article selection process is
detailed in Figure 1.

Quality of evidence

Each selected study was reviewed using the GRADE
approach to assess the confidence in its estimate of effect.
This included an assessment of the risk of bias and validity
of the patient-report outcome measure used.

Data extraction and analysis

Given that a variety of aspects of patient satisfaction
were evaluated with different measures used as a mark
of satisfaction, a method of determining a standardized
“Satisfaction Score” (SS) for the most commonly reported
data points for each reconstructive method was used for the
purpose of this review. A SS for both “nipple appearance”
and “nipple sensation” was calculated for local flap
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reconstruction, as well as NSM as a control. No SS was
calculated for composite nipple sharing as too few data
points were identified.

The majority of studies used patient surveys with Likert
scale response choices. The SS for such data was determined
as the percentage of patients providing a satisfactory response
as designated in the article text or decided by the reviewers.
For example, many studies designated “satisfied” or “very
satisfied” as survey responses indicating that the patient
was satisfied. For studies utilizing a numerical scale where
patients selected an integer on a scale of 1 to 5 or 1 to 10
to indicate their satisfaction, the percentage of patients
providing numerical responses deemed to indicate satisfaction
as described by the authors was used as the SS. In studies
providing only an average numerical satisfaction value, that
value was converted to a percentage by dividing by the total
possible score. For example, an average satisfaction value of
3.5 on ascale of 1 to 5 translated to an SS of 70%. Similarly,
for surveys asking patients to report their overall satisfaction
as a percentage, the average percentage reported was used as
the SS. The type of data used to determine the SS for each
study is detailed in Zables 1,2. The overall SS for local flap
reconstruction and NSM was determined by calculating an
average SS weighted by the number of subjects in each study
as shown in Tables 3,4.

Data analysis also included a Fisher’s exact test to
determine if there was a statistically significant difference
between the SS with local flap reconstruction compared
to that with NSM, as well as between the individual local
flap reconstruction techniques compared to all other flap
techniques combined.

Results
Data extraction and analysis

Initial primary search identified 345 articles with four
additional articles found in the secondary search of the
references from relevant articles. Of these, a total of 23
studies met the systematic review inclusion criteria, all
containing patient satisfaction data. For use as a control,
eight articles examining satisfaction with nipple-sparing
mastectomies on 473 patients were included. Two articles
evaluating the use of composite nipple sharing in 91 patients
were identified. Fourteen studies contained satisfaction data
from 984 patients undergoing nipple reconstruction with
various local skin flaps.

For each included article, the number of subjects, length
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of follow-up, surgical technique and patient satisfaction data
was determined and recorded in Tables 1,2,5. Table 1 reflects
data from patients undergoing NSM with various methods
of reconstruction including both immediate and staged
implants, as well as pedicled and free autologous flaps. Of
the nine NSM articles identified, six contained patient
satisfaction data for nipple appearance from 386 patients.
The weighted average SS was 80.5% (95% CI, 0.765-0.844)
as calculated in Table 3 and shown in Figure 2. Only two
studies included satisfaction data for nipple sensation from
237 patients, which yielded a weighted average SS of 27.4%.

The data from articles evaluating the use of local skin
flap reconstruction is shown in 7able 2. The most commonly
used local flap techniques included C-V, S, star, skate and
badge flaps, with or without modification. All 14 included
studies contained data for calculation of an SS for nipple
appearance; the weighted average SS was 73.9% (95% CI,
0.725-0.753) as calculated in Table 4 and shown in Figure 3.
Seven of the articles provided nipple sensation satisfaction
data with a weighted average SS of 35.9%. The studies with
the highest reported SS for appearance were those which
used the C-V and badge local flap techniques with a SS of
92.6% and 90.5%, respectively.

A Fisher’s exact test comparing patient satisfaction with
local flap reconstruction compared to NSM had a P value
of 0.0079. A significant difference in SS (P=0.0001) was also
seen in studies which utilized only a C-V or modified C-V
flap technique compared to those using one or more other
flap techniques.

Only one of the two nipple sharing studies provided
results for each nipple appearance and nipple sensitivity
(Table 5). For this reason, no SS was calculated for either

category.

Quality of evidence

Using the GRADE approach, the studies were evaluated
for the confidence in their estimate of effect. As no widely-
accepted, validated questionnaire for nipple reconstruction
satisfaction exists, the validity of patient-reported outcome
measures utilized cannot be established. All 23 included
studies were performed retrospectively and relied on patient
questionnaire responses, making them inherently prone to
response bias. The eight studies with response rates less
than 80% were considered to be at higher risk of bias due
to low response rates. There were also four studies which
did not disclose a response rate. A lower confidence was
also attributed to studies of smaller size. In reviewing the
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Table 5 Summary of studies on patient satisfaction with composite nipple sharing

Subjects Responses  Satisfaction (%)
Study (response  Follow-up  considered Nipple Nipple  Other results
rate) “satisfied” appearance sensation
Spear 34 (57.6) 0-16years Satisfied, 92 NA 88% satisfied with naturalness of nipple;
etal. (9) very 92% satisfied with color;
satisfied 85% satisfied with projection;

63% reported minimal or no decrease in donor nipple sensation;
63% reported role of donor nipple in femininity/sexuality was
slightly decreased or unchanged;
80% probably or definitely would undergo procedure again

Zenn and 57 (65.0) 2-69 months, Reasonable NA 35 91%, 93% & 87 % satisfied with color, shape & size, respectively;

Garofalo (10) mean 33 to same 96% reported donor nipple appeared “not bad” or better;
as before 87% with donor nipple sensation present;
(3-5/5) 87% with residual donor nipple erectile function;
87% would undergo procedure again
NA, not applicable.
Forest plot
Study
Didier et al. (1) }—A—{
Djohan et al. (2) }—Ai‘{
Munhoz et al. (4) } I
Nahabedian and Tsangaris (5) } ‘ ‘

Sacchini et al. (6)

Yueh et al. (8) I

Pooled estimate

e

025 0.30 035 0.40 045 050 055 0.60 0.65 070 0.75 0.80 0.85 0.90 0.95 1.00 1.05 1.10
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Figure 2 Forest plot showing satisfaction scores with nipple-sparing mastectomy (NSM) (1,2,4-6,8).

collection of studies as a whole, a great deal of publication
bias is likely also present due to the reluctance to report low
patient satisfaction results.

Discussion

Breast reconstruction has become a fundamental component
of the multidisciplinary approach toward the treatment
of women with breast cancer, making the plastic surgeon
an integral part of this treatment team. The breast is an
important component of the female identity. Following
mastectomy, women report that undergoing reconstruction
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helps them to feel as though they have overcome the
disease, to cope with their feelings regarding the loss of
their breast and to improve their body image (25).

Previous studies assessing patient satisfaction with various
methods of breast reconstruction have established that
the presence of a nipple, whether native or reconstructed,
positively impacts overall patient satisfaction with the
breast. Posited explanations include the creation of a
finished looking breast, an increased sense of attractiveness,
a feeling of a more normal appearance and improvement in
symmetry in cases of unilateral reconstruction (18,26-29).

Given that both breast mound and nipple reconstruction

Gland Surg 2017;6(1):4-13
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Figure 3 Forest plot showing satisfaction scores with local flap nipple reconstruction (1,11-23).

play a psychosocial, rather than a disease-modification role,
patient satisfaction and health-related quality of life (HR-
QoL) improvement are the most important outcomes of
interest. Assessment of these outcome measures, however,
is subjective and difficult to evaluate. It relies on the use
of patient surveys and questionnaires which introduce
response and self-selection bias. In a systematic review such
as this, further difficulty exists due to the lack of consistency
in the manner in which “satisfaction” is measured, both
in the aspects of the reconstruction evaluated and the
quantification of the responses. The ability to draw
conclusions based on the statistical results of this review is
extremely limited by the created SS. While we feel this was
the best available method to allow comparison between the
included studies, it was clearly less than ideal.

The utilization of standardized patient-reported
outcome measures like the BREAST-Q provides a way to
quantify patient satisfaction and HR-QoL outcomes (29).
Currently, this type of validated outcome measure does not
exist specifically for nipple reconstruction, but it would be
beneficial in providing surgeons a tool to assess their own
outcomes and facilitate comparison between the many
different local flap techniques. It would also allow for more
consistency when assessing multiple different studies or
conducting multi-center studies.

Despite the imperfect comparative analysis technique
utilized due to the limitations of the available publications,
a significantly higher patient SS was seen with use of the
C-V or modified C-V flap. Reasons authors cited for
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favoring this flap included its ease, consistency, reliability
and lack of donor site morbidity (14,19,22,23). With the
high satisfaction seen regardless of technique, however,
factors such as surgeon preference and experience should
be considered when choosing a nipple reconstruction
technique.

As the oncologic safety of nipple-sparring mastectomy
continues to be better understood and accepted, more and
more patients will likely be able to keep their native nipples.
There will, however, always be cases in which resection
of the NAC is necessary, making ever-relevant the quest
for an ideal nipple reconstruction technique that provides
a realistic, well-projected nipple with a high patient
satisfaction rate.

Conclusions

Patient satisfaction with nipple reconstruction is high,
regardless of the technique used. Although patient
satisfaction with breast reconstruction has previously been
demonstrated to be higher with nipple reconstruction
compared to foregoing nipple reconstruction, patient
satisfaction is significantly higher among those who undergo
NSM than those who require nipple reconstruction with
one of a variety of popular local flap techniques. When safe
from an oncologic perspective, NSM should be performed
when possible. When NSM is not an option, local flap
reconstruction with C-V or modified C-V flap may be
associated with higher satisfaction than alternative local flap

Gland Surg 2017;6(1):4-13
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techniques.
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