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Abstract

Background Chest reconstruction (‘top surgery’) is an
important component of transition in the transmasculine
population that can substantially improve gender incon-
gruence. The aim of this study was to evaluate the demo-
graphic  characteristics,  surgical  technique, and
postoperative outcomes following transmasculine chest
surgery.

Methods Using ICD codes, we identified all cases of
gender-affirming transmasculine chest surgery from the
ACS NSQIP database (2010-2017). CPT codes were used
to categorize patients by reconstructive modality: reduction
versus mastectomy (= free nipple grafting [FNG]). Uni-
variate analysis was conducted to assess for differences in
demographics, comorbidities, and postoperative

Portions of this work will be presented as an oral podium presentation
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complications. Multivariable regression analysis was used
to control for confounders.

Results A total of 755 cases were identified, of whom 591
(78.3%) were mastectomies and 164 (21.7%) were reduc-
tions. No significant differences were noted in terms of age
or BMI. Mastectomies had shorter operative times, but
similar length of stay compared to reductions. Rates of
postoperative complications were low, with 4.7% (n = 28)
of mastectomies and 3.7% (n = 6) of reductions experi-
encing at least one all-cause complications. Postoperative
complication rates were not statistically different between
mastectomy with (3.4%) and without (5.6%) FNG. After
controlling for confounders, there was no difference in
terms of risk of all-cause complications between reduction
and mastectomy, with or without FNG.

Conclusion Mastectomy and reduction mammaplasty are
both safe procedures for chest reconstruction in the trans-
masculine population. These results may be used to
encourage shared decision making between patient and
surgeon such that the reconstructive modality of choice
best aligns with the desired aesthetic outcome.

Level of Evidence IV This journal requires that authors
assign a level of evidence to each article. For a full
description of these Evidence-Based Medicine ratings,
please refer to the Table of Contents or the online
Instructions to Authors www.springer.com/00266.
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Introduction

Gender incongruence refers to the discrepancy between
one’s experienced or outward expression of gender and
their birth-assigned sex (Table 1) [1]. Roughly 0.6% of the
global population identifies as transgender or gender non-
binary (TG/NB) [2], a term used to describe individuals
whose gender identity falls outside the traditional, binary
understanding of gender as being either male or female.
Many TG/NB individuals use medical and/or surgical
treatments to address dysphoria related to gender
incongruence.

Gender affirmation surgery (GAS) is often an integral
component of therapy in TG/NB individuals [1]. For
patients identifying on the transmasculine spectrum, those
assigned female at birth with a more masculine gender
identity, chest reconstruction (‘top surgery’) is often the
first and arguably the most important surgical intervention
[3]. According to the 2015 US Transgender Survey, 97% of

Table 1 Definition of select terms related to transgender health

transmasculine individuals reported that they either have
had or may someday want to have chest masculinization
surgery [4]. In addition to facilitating improvements in
chest dysphoria, psychosocial well-being, and sexual sat-
isfaction [5-7], chest masculinization improves the ability
of many patients to live continuously in a congruent gender
role, which is a prerequisite for genital reconstruction [1].

Improvements in social acceptance along with recent
landmark legislative rulings affecting insurance coverage
[8] have enabled wider access to care. This, in turn, has led
to a rise in the number of patients seeking GAS [9], for
which the most commonly requested procedure is chest
masculinization [10]. Although the literature on mas-
culinizing chest reconstruction has increased in parallel
with these sociopolitical paradigm shifts [11], there is still
debate regarding the optimal approach to chest contouring.

Term Definition

Gender

The social construction of maleness, femaleness, and/or other recognized genders. Genders consist of a

collection of attitudes, feelings, and behaviors that are usually, but not always, associated with a

particular biological sex
Gender identity

A person’s intrinsic sense or experience of oneself being male (a boy or a man), female (a girl or

woman), or an alternative gender that is a mix of the two (gender nonbinary/gender fluid), neither
(agender/neutrois), or something else entirely (e.g., third gender, hijra, other culturally specified

gender)
Gender expression/gender role

Personality, appearance, interests, and behavioral expressions of one’s gender identity. These are highly

culturally and temporally specific

Sex A person’s biological status (chromosomal, hormonal, gonadal, genital) as male or female. An
individual’s sex assigned at birth (birth-assigned sex), usually based on the appearance of the external

genitalia

Cisgender
assigned at birth

Transgender

Adjective to describe a person whose gender identity corresponds with that expected for their sex

Adjective to describe a diverse group of individuals whose gender identity differs to varying degrees

from that which is usually associated with the sex they were assigned at birth. People who are
transgender may cross, transcend, or otherwise disrupt culturally defined categories of gender and
often experience a degree of gender incongruence

Gender nonconforming

Adjective to describe individuals whose gender identity, role, or expression differ, from what is

normative for their assigned sex in a given culture and historical period

Gender nonbinary
understanding of gender

Genderqueer
the understanding of gender

Gender incongruence
Gender dysphoria

Term used to describe individuals whose gender identity transcends the male/female (binary)
Term used to self-describe by some individuals whose gender is fluid, nonbinary, or otherwise “queers”

Discordance between a person’s gender identity and the gendered structures of their body

Discomfort or distress caused by a discrepancy between a person’s gender identity and that person’s sex

assigned at birth (and the associated gender role and/or primary and secondary sex characteristics)

Gender affirmation surgery/sex
reassignment surgery
dysphoria

Sexual orientation

Surgery to change primary and/or secondary sex characteristics to affirm a person’s gender identity. Sex
reassignment surgery can be an important part of medically necessary treatment to alleviate gender

Who one is sexually attracted to. Sexual orientation is not related to gender identity
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Furthermore, much remains to be explored in relation to
the complication profiles of the various surgical techniques.
Broadly, surgical options for chest masculinization fall
into two categories: approaches similar to mastectomy
employed for cancer prophylaxis and treatment of
gynecomastia [12—14], and those resembling traditional
breast reduction techniques [15], notwithstanding technical
modifications to optimize the desired aesthetic outcome.

Mastectomy is generally believed to allow for a better
approximation of the male chest contour than reduction
[11, 16-18] and thus has gained popularity. However,
reduction techniques still play an important role in this
population. In particular, reduction may be suitable for
individuals who identify as nonbinary and desire to have
the flexibility to present in a feminine manner while
gaining the ability to bind their chest and present as mas-
culine with less or no pain.

Numerous studies have described the surgical tech-
niques, aesthetic outcomes, and postoperative complica-
tions related to masculinizing mastectomy
[3, 11, 12, 14-17, 19-23]. In comparison, the literature on
reduction techniques in this population is sparse [24-28].
To our knowledge, there have been no studies comparing
postoperative outcomes between the two techniques.

The objective of this study is to present a national epi-
demiologic analysis and comparison of postoperative
complication profiles associated with various techniques
employed for transmasculine chest reconstruction using the
American College of Surgeons National Surgical Quality
Improvement Program (ACS NSQIP) database.

Methods
Datasets

The ACS NSQIP database from 2010 to 2017 was used for
this retrospective analysis, and methods of data collection
have been previously described [29]. Briefly, the ACS
NSQIP is a nationally validated, multi-institutional surgical
outcomes program that collects data on approximately 240
variables from over 400 institutions nationwide [30]. The
data contained in this cohort are deidentified and available
to all institutions adhering to the ACS NSQIP data use
agreement.

Cohort selection

We utilized International Classification of Diseases, Ninth
Revision (ICD-9) and Tenth Revision (ICD-10) codes to
identify patients with a primary diagnosis of gender dys-
phoria and/or related conditions (e.g., transsexualism) at
the time of surgery (Table 2). Current procedural

terminology (CPT) codes (Table 3) were used to identify
and categorize top surgery cases based on reconstructive
modality: mastectomy or reduction mammaplasty. We
reviewed all concurrent CPT codes and excluded subjects
that underwent concurrent procedures unrelated to the
breast operation. A subgroup analysis comparing mastec-
tomy techniques with and without documented free nipple
grafting was also performed.

Variables

We selected a number of variables from the NSQIP dataset
pertaining to patient demographics, comorbidities, periop-
erative risk factors, and postoperative outcomes. These
variables include preoperative health characteristics, past
medical and surgical history, American Society of Anes-
thesiologists (ASA) physical status, and measures of
30-day postoperative morbidity and mortality. A complete
list of variables and corresponding definitions can be found
on the National Surgical Quality Improvement Program
Web site (https://site.acsnsqip.org/).

Statistical Analysis

To assess for unadjusted differences in demographics,
baseline health characteristics, comorbid conditions, and
postoperative complications between the mastectomy and
reduction cohorts, we performed univariate analyses.
Continuous variables were evaluated using the two-sided
unpaired ¢ test, whereas the Chi-square test was used to
compare categorical data. Statistical significance was
reported as p < 0.05.

Variables with p < 0.05 on univariate analysis were
entered into a multivariable binary logistic regression,
along with surgical technique, using all-cause complica-
tions as the dependent variable. From this model, we
derived adjusted odds ratio (OR) and its corresponding
95% confidence interval for each independent risk factor.
All statistical analyses were performed using IBM SPSS
version 24 for Windows (IBM Corp, Armonk, NY).

Results
General

The ACS NSQIP database from 2010 to 2017 contains
5,665,960 entries, of which 788 correspond to transmas-
culine chest reconstructions (Fig. 1). After exclusion cri-
teria were applied, a total of 755 entries were selected for
analysis, 591 (78.3%) mastectomies and 164 (21.7%)
reductions. Increasing numbers of mastectomy and reduc-
tion cases were noted from 2010 to 2017, with the rate of
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Table 2 ICD-9 and ICD-10

codes Description ICD-9/ICD-10 code
Transsexualism with unspecified sexual history 302.50
Transsexualism with asexual history 302.51
Transsexualism with homosexual history 302.52
Transsexualism with heterosexual history 302.53
Gender identity disorder in children 302.6
Gender identity disorder in adolescents or adults 302.85
Transsexualism F64.0
Gender identity disorder in adults Fo64.1
Gender identity disorder in children F64.2
Other gender identity disorders F64.8
Gender identity disorder, unspecified F64.9
Table 3 Current procedural terminology codes Table 4 Demographic characteristics
Description CPT code Mastectomy  Reduction P
Mastectomy, partial 19301 No. of patients 591 164
Mastectomy, simple, complete 19303 Mean age + SD, year 28.6 £9.4 282 £ 8.1 0.580
Mastectomy, subcutaneous 19304 Race < 0.001
Reduction mammaplasty 19318 White 398 (67.3%) 71 (43.3%)
Free nipple grafting (FNG) 19350 Black 66 (11.2%) 16 (9.8%)
Asian 20 (3.4%) 6 (3.7%)
Al or AN 1 (0.2%) 1 (0.6%)
NH or PI 0 (0%) 0 (0%)
. Unknown/unreported 106 (17.9%) 70 (42.7%)
2010-2017 Ethnicity < 0.001
N=5,665,960 Hispanic 37 (6.3%) 5 (3.0%)
Non-Hispanic 500 (84.6%) 93 (56.7%)
Gender affirmation Unknown/not reported 54 (9.1%) 66 (40.2%)
RaEl Admission year 0.015
— 2017 254 (43.0%) 75 (45.7%)
Masculinizing s SITE 2016 156 (26.7%) 61 (37.2%)
e 2015 107 (18.1%) 21 (12.8%)
N=611 N=177
: 2014 46 (7.8%) 2 (1.2%)
Exclusion criteria applied ‘ 2013 15 (2.5%) 4 (2.4%)
Final reduction 2012 8 (1.4%) 1 (0.6%)
Final mastectomy mammaplasty 2011 1 (0.2%) 0 (0%)
cohort cohort
2010 2 (0.3%) 0 (0%)
Surgical specialty 0.002

Mastectomy
without free nipple
graft

Mastectomy with
free nipple graft

N=235

Fig. 1 Data extraction strategy

mastectomy increasing faster (Table 4). Year-to-year
increases in case volume are often attributed to increased
institutional enrollment in the ACS NSQIP. To control for
concerns that increases in case volume could be affected by
institutional enrollment [31, 32], we compared annual

@ Springer

Plastic surgery 504 (85.3%)

87 (14.7%)

154 (94.5%)

General surgery 9 (5.5%)

Al American Indian, AN Alaska Native, NH Native Hawaiian, Pl
Pacific Islander

p values are bolded if < 0.05

changes in the proportion of cases corresponding to
transmasculine chest reconstruction to the proportion of
laparoscopic cholecystectomy cases, which were expected
to remain constant (Fig. 2). Between 2012 and 2017, the
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Rise in Masculinizing Top Surgery
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Fig. 2 Logarithmic scale of masculinizing top surgery and laparo-
scopic cholecystectomy case frequency as reported in the ACS
NSQIP database from 2012 to 2017. Laparoscopic cholecystectomy
frequency is included as a comparison, as that frequency remained
relatively constant over the study period

rate of reporting for transmasculine top surgeries increased
by 1.833% (p < 0.001).

Patient Demographics and Surgical Specialty

Mean age at time of surgery for the entire study population
was 28.5 £ 9.1 years, with no significant difference
between cohorts (p = 0.580). The average age of patients
undergoing transmasculine chest reconstruction signifi-
cantly decreased during the study period (p = 0.023)
(Fig. 3). Overall, the majority of patients in the entire study
were White (62.1% [n = 469]) and non-Hispanic (78.5%
[n = 593]). Plastic surgeons performed the majority of
procedures (87.2% [n = 658]).

Patient Age at Time of Surgery
40
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[
g
@
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% 30
§ 27.9
E

25

20

2010-2011 2012-2013 2014-2015 2016-2017

Fig. 3 Average age of patients undergoing transmasculine top
surgery from 2010 to 2017

Comorbidities and Operative Characteristics

Mean body mass index (BMI) was similar between the two
cohorts (29.6 + 7.5 kg/m? in reductions versus 28.6 & 7.0 kg/
m? in mastectomies), but obesity (defined as BMI > 30.0 kg/
mz) [33] was more prevalent in the reduction cohort (43.5%
[n = 70] versus 34.3% [n = 199], p = 0.031). Rates of smok-
ing, hypertension, and diabetes in the full study population were
18.9% (n = 143), 4.6% (n = 35), and 1.9% (n = 14), respec-
tively, with no significant differences between the two cohorts
(Table 5). Reduction procedures had longer operative times
(195.0 £ 58.2 min versus 147.1 £ 54.4 min, p < 0.001), but
there were no differences in length of stay (0.31 £ 0.62 days
for reductions versus 0.230 £ 0.70 days for mastectomies,
p = 0.155).

Postoperative Complications and Multivariable
Regression

The overall rate of all-cause postoperative complications
(Table 6) was 4.7% (n = 28) for mastectomy and 3.7%
(n = 6) for reduction (p = 0.555). Unplanned reoperation
was the most frequent complication encountered in both
the mastectomy (3.2% [n = 19]) and reduction (3.0%
[n = 5]) cohorts (p = 0.915). Table 7 summarizes reasons
for reoperation. Reduction cases were associated with a
higher rate of postoperative urinary tract infection (1.2%
[n = 2] versus 0%, p = 0.007). No significant differences
were noted for any other postoperative complication
variables.

A multivariable binary regression analysis was per-
formed for all-cause complications in order to identify
independent risk factors for adverse outcomes. Included in
this model were type of operation, BMI, smoking status,
surgical specialty, and operative time. In the multivariate
model, none of these factors were associated with a sig-
nificant difference in risk.

Mastectomy Subgroup Analysis: Impact of Free
Nipple Grafting

Mastectomy cases were divided into two cohorts based on
the presence or absence of recorded free nipple grafting
(FNG). Of the 591 mastectomy cases, 39.8% (n = 235)
underwent FNG and 60.2% (n = 356) did not. The two
groups were similar in terms of age, BMI, and operative
time (Table 8). Plastic surgeons performed the majority of
cases with and without FNG (95.3% [n = 224] and 78.7%
[n = 280], respectively). However, general surgeons per-
formed nearly seven times as many cases without FNG
(n=176) as they did with FNG (n =11) (p < 0.001).
Postoperative outcomes were similar between the two
groups, with 3.4% (n = 8) of cases with FNG and 5.6%
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Table 5 Comorbidities and

intraoperative characteristics Mastectomy Reduction
No. of patients 591 164
Mean BMI + SD, kg/m? 28.6 £ 7.0 29.6 + 7.5 0.112
Nonobese (BMI < 29.9 kg/mz) 382 (65.7%) 91 (56.5%) 0.031
Obese (BMI > 30.0 kg/m?) 199 (34.3%) 70 (43.5%)
ASA classification 0.517
ASA Class 1 226 (38.2%) 60 (36.6%)
ASA Class 2 348 (58.9%) 96 (58.5%)
ASA Class 3 16 (2.7%) 8 (4.9%)
ASA Class 4 or 5 1 (0.2%) 0 (0%)
Location of procedure 0.373
Inpatient 36 (6.1%) 7 (4.3%)
Outpatient 555 (93.9%) 157 (95.7%)
Smoking 113 (19.1%) 30 (18.3%) 0.811
Diabetes (type I or type II) 10 (1.7%) 4 (2.4%) 0.530
Hypertension 28 (4.7%) 7 (4.3%) 0.800
Steroid use 4 (0.7%) 1 (0.6%) 0.925
Operative time, min 147.1 £ 54.4 195.0 £ 58.2 0.001
Length of stay, days 0.230 £ 0.70 0.31 £ 0.62 0.155
BMI body mass index, ASA American Society of Anesthesiologists
p values are bolded if < 0.05
outcomes: tansmsculine Mastectomy Reduction P
mastectomy versus reduction No. of patients 591 164
All-cause complication 28 (4.7%) 6 (3.7%) 0.555
Superficial surgical site infection 10 (1.7%) 0 (0%) 0.094
Deep surgical site infection 0 (0%) 0 (0%)
Organ/Space SSI 0 (0%) 1 (0.6%) 0.057
Wound dehiscence 0 (0%) 0 (0%)
Pneumonia 0 (0%) 0 (0%)
Pulmonary embolism 0 (0%) 0 (0%)
Deep vein thrombosis 0 (0%) 0 (0%)
Urinary tract infection 0 (0%) 2 (1.2%) 0.007
Bleeding requiring transfusion 1 (0.2%) 0 (0%) 0.598
Sepsis 1 (0.2%) 0 (0%) 0.598
Unplanned reoperation 19 (3.2%) 5 (3.0%) 0.915
Unplanned readmission 9 (1.5%) 3 (1.8%) 0.787
p value is bolded if < 0.05
(n = 20) of cases without FNG experiencing at least one  Discussion

all-cause complication (p = 0.215). There were no differ-
ences in any of the postoperative outcome variables
between the two cohorts (Table 8).

@ Springer

Gender incongruence in transmasculine and nonbinary
individuals is frequently associated with psychological
comorbidity [34], substance abuse [35], and unfavorable
sexual well-being [36]. For many patients, masculinizing
chest reconstruction is a critical step toward feeling more
comfortable with their appearance. Furthermore, multiple
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Table 7 Reason for reoperation

Mastectomy Reduction
No. of patients 591 164
Rate of unplanned reoperation 19 (3.2%) 5 (3.0%)
Reasons for reoperation®
Hematoma 9 (1.5%) 4 (2.4%)
Abscess drainage 4 (0.7%) 1 (0.6%)
Bleeding 1 (0.2%) 0 (0%)
Medical complications 0 (0%) 0 (0%)

#Reason for reoperation was missing in 26.3% (n = 5) of FtM cases.
Reoperation rate for each diagnosis was calculated as a fraction of the
cases with available data

studies have reported substantial improvements in psy-
chosocial functioning following top surgery [5—7]. As such,
continued investigation into postoperative outcomes,

demographic characteristics, and patient preferences is
essential in order to maintain high standards of patient-
centered care and identifying racial or ethnic disparities.

The current literature is predominately composed of
single-institution studies, most of which report on surgical
technique and aesthetic outcomes related to masculinizing
mastectomy [3, 11, 12, 14-17, 19-23]. Reduction tech-
niques, although performed with slightly different goals,
are infrequently reported in the literature [24-28]. To our
knowledge, there have been no studies comparing postop-
erative outcomes between the two techniques. In an effort
to fill this gap in the literature, we used the national ACS
NSQIP database to compare demographic characteristics
and postoperative outcomes for transmasculine patients
seeking mastectomy and reduction mammaplasty.

Our study highlights a number of important demo-
graphic trends. First, we noted a substantial rise in the
number of transmasculine chest reconstructions performed

Table 8 Mastectomy subgroup
analysis

Free nipple graft No free nipple graft P
No. of patients 235 356
Demographics
Mean age + SD, year 294 £95 28.1 £9.3 0.087
BMI, kg/m? 28.1 £ 6.5 289 + 7.3 0.205
Operative time, min 147.3 £ 535 147.0 £ 55.1 0.936
Surgical specialty < 0.001
Plastic surgery 224 (95.3%) 280 (78.7%)
General surgery 11 (4.7%) 76 (21.3%)
Postoperative outcomes
All-cause complication 8 (3.4%) 20 (5.6%) 0.215
Superficial surgical site infection 2 (0.9%) 8 (2.2%) 0.198
Deep surgical site infection 0 (0%) 0 (0%)
Organ/space SSI 0 (0%) 0 (0%)
Wound dehiscence 0 (0%) 0 (0%)
Pneumonia 0 (0%) 0 (0%)
Pulmonary embolism 0 (0%) 0 (0%)
Deep vein thrombosis 0 (0%) 0 (0%)
Urinary tract infection 0 (0%) 0 (0%)
Bleeding requiring transfusion 0 (0%) 1 (0.3%) 0.416
Sepsis 0 (0%) 1 (0.3%) 0.416
Unplanned readmission 3 (1.3%) 6 (1.7%) 0.624
Unplanned reoperation 7 (3.0%) 12 (3.4%) 0.791
Reason for reoperation®
Hematoma 5 (2.1%) 4 (1.1%)
Abscess drainage 1 (0.4%) 4 (1.1%)
Bleeding 0 (0%) 0 (0%)
Medical complications 0 (0%) 0 (0%)

“Reason for reoperation was missing in 14.3% (n = 1) of cases with free nipple graft and in 33.3% (n = 4)

of cases without free nipple graft
p value is bolded if < 0.05
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annually, with 72.3% of all cases being performed in the
last two years of the study period. These data are consistent
with recent procedural statistics from the American Society
of Plastic Surgeons, which note a 328% increase in the
number of transmasculine procedures between 2015 and
2017 [37, 38]. Additionally, we noted a steady and statis-
tically significant decline in average patient age at time of
surgery. Taken together, these findings likely reflect
ongoing improvements in social stigma, access to care, and
depth of the transgender workforce. In addition, increased
awareness of gender dysphoria among younger populations
has inspired changes in management strategies that prior-
itize the need for surgical intervention over chronological
age [5].

Another important epidemiologic trend noted in our
study is a discrepancy in the racial and ethnic composition
of our surgical cohort when compared with population-
based data. In 2016, the William’s Institute published a
report on the race and ethnicity of US adults identifying as
transgender, noting that 55% of respondents were White,
16% were Black, 21% were Hispanic or Latino, and 8%
were of another race [39]. Comparatively, our demographic
analysis noted higher percentages of White subjects
(62.1%) with corresponding decreases in Black (10.9%)
and Hispanic (5.6%) patients. Inconsistencies in the
demographic characteristics of transmasculine surgical
patients highlight concerns about racial and ethnic dispar-
ities in insurance and healthcare access. Nationally, com-
pared with non-Hispanic White transgender individuals,
Black and Hispanic persons are more likely to be uninsured
[4] and less likely to seek medical care because of cost or
fear of mistreatment [40].

Historical approaches to transmasculine chest recon-
struction largely resembled reduction techniques with
various modifications. In 1979, Lindsay [25] published the
first top surgery case series, describing C- and J-shaped
approaches and the Strombeck-like reduction with an
inverted T scar in nine patients. Since that time, numerous
authors have reported their experience with various
reduction-like techniques, including those similar to the
Maillard, McKissock, and Wise techniques [24, 26, 28, 41].
More recently, surgeons began to appreciate that subcuta-
neous mastectomy, compared to reduction mammaplasty,
was better able to approximate the male chest contour
[11, 16-18]. However, reduction techniques are still
employed, particularly for nonbinary individuals who may
actually wish to retain some amount of breast tissue.
Additionally, surgeons who do not work regularly with the
transgender population may offer traditional reduction
procedures when masculinizing mastectomy may be more
appropriate, due to less familiarity with the technique [42].
This poses a risk of individuals needing to seek a second
chest surgery in the future [43-45]. In our study, the
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distribution of reconstructive approaches mirrors this his-
torical paradigm shift, with mastectomies outnumbering
reductions 3.3:1.

Overall, postoperative outcomes were favorable in our
study, with 4.7% of mastectomies and 3.7% of reductions
experiencing at least one all-cause complication. Rates of
acute complications following masculinizing mastectomy
in the literature range from 2.1 to 9.2% [12], which is
consistent with our data. Postoperative outcomes for mas-
culinizing reduction, in comparison, have not been well
documented. In a 1979 case series of nine patients under-
going transmasculine reduction, Lindsay [25] reported a
complication rate of 44%. More recent studies of breast
reduction in cisgender females report complication rates
ranging from 2.0 to 6.2% [46, 47], which are consistent
with our findings.

Infection was the most common complication in the
mastectomy cohort, occurring in 2.4% of patients. This is
consistent with data from numerous retrospective studies,
which report rates of infectious complications ranging from
0 to 3.7% [17, 21, 46, 48-51]. Unplanned reoperation for
hematoma evacuation was the second most frequent com-
plication following mastectomy, noted in 1.5% of cases in
our study. Comparatively, rates of hematoma evacuation as
reported in the literature range from 3.4 to 10.0%
[16, 19, 21, 48, 52-54]. This discrepancy is possibly
explained by the 30-day window within which ACS NSQIP
captures postoperative outcomes.

The most frequent complication in our reduction cohort
was reoperation secondary to hematoma formation (2.4%
of cases). Rates of hematoma formation following cis-
gender breast reduction have been reported at 1.0-2.0% of
cases [46, 47], which is consistent with our findings.
Infectious complications were slightly less frequent in our
reduction cohort, occurring in 1.2% of patients. This rate is
consistent with data from the cisgender population, which
notes infectious complications in 1.0-3.8% of cases
[46, 47].

Of the 591 mastectomy cases in our study, 39.8%
employed the free nipple graft (FNG) technique, whereas
60.2% did not involve FNG. This distribution of techniques
is consistent with a recent systematic review of masculin-
izing mastectomy by Wilson et al. [12], which found that
42.2% cases used FNGs. Demographic characteristics,
including age and BMI, were similar between cohorts with
and without FNG. Interestingly, our analysis noted that
only 10% of mastectomies performed by general surgeons
involved a FNG, compared with 45% performed by plastic
surgeons. However, it is important to note that insurance
coverage for and CPT-based coding of free nipple grafts
are inconsistent [55], and therefore, it is possible that some
individuals underwent FNG but were not coded
appropriately.
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The rate of all-cause complications was not statistically
different between the two groups, with 3.4% of FNG cases
and 5.6% of cases without FNG experiencing all-cause
complications. Numerous authors have suggested a trend
toward increased complications with skin-sparing (i.e.,
semicircular or transareolar), as opposed to skin resection
(i.e., inframammary incision and FNG), techniques, often
attributed to the small window of exposure in the skin-
sparing approaches [3, 12, 56]. Our analysis also noted a
lower rate of all-cause complications in the FNG group
(3.4%) compared to the cohort without FNG (5.6%),
although this finding was not statistically significant.

After controlling for differences in demographic char-
acteristics and comorbidities, there was no difference in
risk of complications between mastectomy and reduction
when performed for gender affirmation. Similarly, we
found that techniques involving FNG were not associated
with a significantly lower risk of all-cause complications in
this cohort. Ultimately, these data support prior recom-
mendations by Monstrey et al. [3] regarding technique
selection in transmasculine chest wall contouring: The
reconstructive approach should be based on breast char-
acteristics and patient preference.

Notwithstanding the differences in aesthetic goals and
outcomes, both mastectomy and reduction have an
important role in the transmasculine population, and the
results of this study have implications for shared decision
making (SDM). As research on surgical technique, com-
plication profiles, and aesthetic and patient-reported out-
comes begets advancements in the surgical approaches
available for gender affirmation, the importance of SDM in
the TG/NB community has never been more apparent
[57, 58]. Important future directions for this study include
integration of these results into decision aid tools and
further investigation into the possible causes for the
observed racial and ethnic disparities.

Although the ACS NSQIP allows for a robust evaluation
of outcomes on a multi-institutional, nationwide level,
there are important limitations to be discussed. Outcomes
in this database are limited to a 30-day window and
therefore fail to record potential long-term adverse events.
Furthermore, the ACS NSQIP does not collect aesthetic or
patient-reported outcomes, which are important compo-
nents of the procedures in our study. The inability to
evaluate preoperative medication use, including hormone
therapy, is also an important limitation to this study.
Finally, as with all studies using large databases, analysis is
dependent upon rigorousness of variable definition as well
as accuracy of data entry, which may be influenced by
variations in reporting practices between and within insti-
tutions. Finally, since the number and composition of
institutions enrolled in the ACS NSQIP often vary from

year to year, trend analyses cannot be extrapolated onto a
population level.

Nonetheless, this first nationwide assessment of tech-
niques in transmasculine chest reconstructions revealed
important data pertaining to demographic characteristics
and postoperative outcomes. The fact that these national
data support previously noted racial and ethnic disparities
regarding access to surgical care [40] also reinforces the
need to address inequities in insurance coverage and other
social factors that may limit access to care.

Conclusions

Masculinizing chest reconstruction is an important com-
ponent of management in many transgender and nonbinary
persons. The results of this study suggest that both reduc-
tion mammaplasty and masculinizing mastectomy, with or
without free nipple grafting, are safe approaches to chest
reconstruction. The adjusted risk of complications of any
cause was not statistically different between any of the
techniques. With the knowledge that these procedures have
similar safety profiles, surgeons and patients can work
together to choose the technique that best matches the
desired outcome. Furthermore, awareness of ongoing
access disparities may inspire collaboration between sur-
geons and patients in order to improve the equity of care
delivery and access in this population.

Funding There was no internal or external financial support for this
study.

Compliance with Ethical Standards

Conflict of interest None of the authors have a financial interest in
any of the products, devices, drugs, or procedures mentioned in this
manuscript.

Ethical Approval The patient information in this study is deidenti-
fied and available to all institutions complying with the American
College of Surgeons National Surgical Quality Improvement Program
(ACS NSQIP) Data Use Agreement.

Informed Consent For this type of study, informed consent is not
required.

References

1. Coleman E, Bockting W, Botzer M et al (2012) Standards of care
for the health of transsexual, transgender, and gender-noncon-
forming people, version 7. Int J Transgenderism 13(4):165-232

2. Winter S, Diamond M, Green J et al (2016) Transgender people:
health at the margins of society. The Lancet 388(10042):390-400

@ Springer



1584

Aesth Plast Surg (2019) 43:1575-1585

3.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Monstrey S, Selvaggi G, Ceulemans P et al (2008) Chest-wall
contouring surgery in female-to-male transsexuals: a new algo-
rithm. Plast Reconstr Surg 121(3):849-859

. James SE, Herman J (2017) The report of the 2015 US trans-

gender survey: executive summary: National Center for Trans-
gender Equality

. Olson-Kennedy J, Warus J, Okonta V et al (2018) Chest recon-

struction and chest dysphoria in transmasculine minors and young
adults: comparisons of nonsurgical and postsurgical cohorts.
JAMA Pediatr 172(5):431-436

. Agarwal CA, Scheefer MF, Wright LN et al (2018) Quality of life

improvement after chest wall masculinization in female-to-male
transgender patients: a prospective study using the BREAST-Q
and body uneasiness test. J Plast Reconstr Aesthet Surg
71(5):651-657

. van de Grift TC, Elfering L, Greijdanus M et al (2018) Subcu-

taneous mastectomy improves satisfaction with body and psy-
chosocial function in trans men: findings of a cross-sectional
study using the BODY-Q chest module. Plast Reconstr Surg
142(5):1125-1132

. Departmental Appeals Board Appellate Division (2014) Trans-

sexual surgery. Washington, D.C. Docket No. A-13-87, Decision
No. 2576

. American Society of Plastic Surgeons (2017) Gender confirma-

tion surgeries rise 20% in first ever report. ASPS press releases
Lane M, Ives GC, Sluiter EC et al (2018) Trends in gender-
affirming surgery in insured patients in the United States. Plast
Reconstr Surg Glob Open 6(4):e1738

Ammari T, Sluiter EC, Gast K et al (2019) Female-to-male
gender-affirming chest reconstruction surgery. Aesthet Surg J
39(2):150-163

Wilson SC, Morrison SD, Anzai L et al (2018) Masculinizing top
surgery: a systematic review of techniques and outcomes. Ann
Plast Surg 80(6):679-683

Claes KEY, D’Arpa S, Monstrey SJ (2018) Chest surgery for
transgender and gender nonconforming individuals. Clin Plast
Surg 45(3):369-380

Knox ADC, Ho AL, Leung L et al (2017) A review of 101
consecutive subcutaneous mastectomies and male chest con-
touring using the concentric circular and free nipple graft tech-
niques in female-to-male transgender patients. Plast Reconstr
Surg 139(6):1260e-1272¢

Top H, Balta S (2017) Transsexual mastectomy: selection of
appropriate technique according to breast characteristics. Balkan
Med J 34(2):147-155

Donato DP, Walzer NK, Rivera A et al (2017) Female-to-male
chest reconstruction: a review of technique and outcomes. Ann
Plast Surg 79(3):259-263

McEvenue G, Xu FZ, Cai R et al (2017) Female-to-male gender
affirming top surgery: a single surgeon’s 15-year retrospective
review and treatment algorithm. Aesthet Surg J 38(1):49-57
Cardenas-Camarena L, Dorado C, Guerrero MT et al (2017)
Surgical masculinization of the breast: clinical classification and
surgical procedures. Aesthet Plast Surg 41(3):507-516
Takayanagi S, Nakagawa C (2006) Chest wall contouring for
female-to-male transsexuals. Aesthet Plast Surg 30(2):206-212.
(discussion 213-4)

Kaariainen M, Salonen K, Helminen M et al (2017) Chest-wall
contouring surgery in female-to-male transgender patients: a one-
center retrospective analysis of applied surgical techniques and
results. Scand J Surg 106(1):74-79

Berry MG, Curtis R, Davies D (2012) Female-to-male trans-
gender chest reconstruction: a large consecutive, single-surgeon
experience. J Plast Reconstr Aesthet Surg 65(6):711-719

@ Springer

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Lo Russo G, Tanini S, Innocenti M (2017) Masculine chest-wall
contouring in FtM transgender: a personal approach. Aesthet
Plast Surg 41(2):369-374

Namba Y, Watanabe T, Kimata Y. Mastectomy in female-to-
male transsexuals. Okayama University, 1999.

Hage JJ, van Kesteren PJ (1995) Chest-wall contouring in female-
to-male transsexuals: basic considerations and review of the lit-
erature. Plast Reconstr Surg 96(2):386-391

Lindsay WR (1979) Creation of a male chest in female trans-
sexuals. Ann Plast Surg 3(1):39-46

Antoszewski B, Bratos R, Sitek A et al (2012) Long-term results
of breast reduction in female-to-male transsexuals. Pol Przegl
Chir 84(3):144-151

Kenney JG, Edgerton MT (1989) Reduction mammoplasty in
gender dysphoria. Abstract presented at the 11th symposium of
the Harry Benjamin International Gender Dysphoria Association
Nelson L, Whallett EJ, McGregor JC (2009) Transgender patient
satisfaction following reduction mammaplasty. J Plast Reconstr
Aesthet Surg 62(3):331-334

Birkmeyer JD, Shahian DM, Dimick JB et al (2008) Blueprint for
a new American College of Surgeons: National Surgical Quality
Improvement Program. J Am Coll Surg 207(5):777-782

NSQIP A. User guide for the 2012 ACS NSQIP participant use
data file. 2016.

Hall BL, Hamilton BH, Richards K et al (2009) Does surgical
quality improve in the American College of Surgeons National
Surgical Quality Improvement Program: an evaluation of all
participating hospitals. Ann Surg 250(3):363-376

Ingraham AM, Richards KE, Hall BL et al (2010) Quality
improvement in surgery: the American College of Surgeons
National Surgical Quality Improvement Program approach. Adv
Surg 44(1):251-267

Purnell JQ (2000) Definitions, classification, and epidemiology of
obesity. In: Feingold KR, Anawalt B, Boyce A et al. (eds)
Endotext. MDText.com Inc, South Dartmouth.

McDowell MJ, Hughto JMW, Reisner SL (2019) Risk and pro-
tective factors for mental health morbidity in a community
sample of female-to-male trans-masculine adults. BMC Psychi-
atry 19(1):16

Heylens G, Verroken C, De Cock S et al (2014) Effects of dif-
ferent steps in gender reassignment therapy on psychopathology:
a prospective study of persons with a gender identity disorder.
J Sex Med 11(1):119-126

Cerwenka S, Nieder TO, Briken P et al (2014) Intimate part-
nerships and sexual health in gender-dysphoric individuals before
the start of medical treatment. Int J Sexual Health 26(1):52-65
American Society of Plastic Surgeons (2017) Plastic surgery
statistics ~ report.  https://www.plasticsurgery.org/documents/
News/Statistics/2017/plastic-surgery-statistics-full-report-2017.
pdf. Accessed 5 Jan 2019

American Society of Plastic Surgeons (2016) Plastic surgery
statistics ~ report.  https://www.plasticsurgery.org/documents/
News/Statistics/2016/plastic-surgery-statistics-full-report-2016.
pdf. Accessed 5 Jan 2019

Flores AR, Brown TN, Herman J (2016) Race and ethnicity of
adults who identify as transgender in the United States. Williams
Institute, UCLA School of Law, Los Angeles, CA

Justin T, Jack H, Mara K (2011) Injustice at every turn: a report
of the national transgender discrimination survey

Wolter A, Diedrichson J, Scholz T et al (2015) Sexual reas-
signment surgery in female-to-male transsexuals: an algorithm
for subcutaneous mastectomy. J Plast Reconstr Aesthet Surg
68(2):184-191

Ganor O, Boskey ER (2019) Submitting appropriately for breast
surgery in transmasculine patients. Plast Reconstr Surg
143(1):254e


https://www.plasticsurgery.org/documents/News/Statistics/2017/plastic-surgery-statistics-full-report-2017.pdf
https://www.plasticsurgery.org/documents/News/Statistics/2017/plastic-surgery-statistics-full-report-2017.pdf
https://www.plasticsurgery.org/documents/News/Statistics/2017/plastic-surgery-statistics-full-report-2017.pdf
https://www.plasticsurgery.org/documents/News/Statistics/2016/plastic-surgery-statistics-full-report-2016.pdf
https://www.plasticsurgery.org/documents/News/Statistics/2016/plastic-surgery-statistics-full-report-2016.pdf
https://www.plasticsurgery.org/documents/News/Statistics/2016/plastic-surgery-statistics-full-report-2016.pdf

Aesth Plast Surg (2019) 43:1575-1585

1585

43.

44,

45.

46.

47.

48.

49.

50.

Esmonde N, Heston A, Ramly E et al (2018) What is “Non-
Binary” and what do I need to know?. A primer for surgeons
providing chest surgery for transgender patients. Aesthet Surg J
39:NP106-NP112

Salim A, Metz E, Constant JS et al (2018) Does previous breast
reduction affect the outcome of gender-affirming subcutaneous
mastectomy? Ann Plast Surg 80(5S Suppl 5):S279-S284
Puckett JA, Cleary P, Rossman K et al (2018) Barriers to gender-
affirming care for transgender and gender nonconforming indi-
viduals. Sex Res Soc Policy 15(1):48-59

Antony AK, Yegiyants SS, Danielson KK et al (2013) A matched
cohort study of superomedial pedicle vertical scar breast reduc-
tion (100 breasts) and traditional inferior pedicle wise-pattern
reduction (100 breasts): an outcomes study over 3 years. Plast
Reconstr Surg 132(5):1068-1076

Simpson AM, Donato DP, Kwok AC et al (2019) Predictors of
complications following breast reduction surgery: a National
Surgical Quality Improvement Program study of 16,812 cases.
J Plast Reconstr Aesthet Surg 72(1):43-51

Bjerrome Ahlin H, Kolby L, Elander A et al (2014) Improved
results after implementation of the Ghent algorithm for subcu-
taneous mastectomy in female-to-male transsexuals. J Plast Surg
Hand Surg 48(6):362-367

Bluebond-Langner R, Berli JU, Sabino J et al (2017) Top surgery
in transgender men: How far can you push the envelope? Plast
Reconstr Surg 139(4):873e-882¢

McGregor JC, Whallett EJ (2006) Some personal suggestions on
surgery in large or ptotic breasts for female to male transsexuals.
J Plast Reconstr Aesthet Surg 59(8):893-896

51.

52.

53.

54.

55.

56.

57.

58.

van de Grift TC, Elfering L, Bouman MB et al (2017) Surgical
indications and outcomes of mastectomy in transmen: a
prospective study of technical and self-reported measures. Plast
Reconstr Surg 140(3):415e—424e

Frederick MJ, Berhanu AE, Bartlett R (2017) Chest surgery in
female to male transgender individuals. Ann Plast Surg
78(3):249-253

Hage JJ, Bloem JJ (1995) Chest wall contouring for female-to-
male transsexuals: Amsterdam experience. Ann Plast Surg
34(1):59-66

Namba Y, Watanabe T, Kimata Y (2009) Mastectomy in female-
to-male transsexuals. Acta Med Okayama 63(5):243-247
Boskey E, Jolly D, Semnack M, Tobias A, Ganor O (2019)
Congruence isn’t cosmetic, denials of nipple grafts for chest
reconstruction surgery. PRS Global Open. Accepted Manuscript.
Cregten-Escobar P, Bouman MB, Buncamper ME et al (2012)
Subcutaneous mastectomy in female-to-male transsexuals: a ret-
rospective cohort-analysis of 202 patients. J Sex Med
9(12):3148-3153

van de Grift TC, Mullender MG, Bouman MB (2018) Shared
decision making in gender-affirming surgery. Implications for
research and standards of care. J Sex Med 15(6):813-815

Boss EF, Mehta N, Nagarajan N et al (2016) Shared decision
making and choice for elective surgical care: a systematic review.
Otolaryngol Head Neck Surg 154(3):405-420

Publisher’s Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer



	Masculinizing Chest Reconstruction in Transgender and Nonbinary Individuals: An Analysis of Epidemiology, Surgical Technique, and Postoperative Outcomes
	Abstract
	Background
	Methods
	Results
	Conclusion
	Level of Evidence IV

	Introduction
	Methods
	Datasets
	Cohort selection
	Variables
	Statistical Analysis

	Results
	General
	Patient Demographics and Surgical Specialty
	Comorbidities and Operative Characteristics
	Postoperative Complications and Multivariable Regression
	Mastectomy Subgroup Analysis: Impact of Free Nipple Grafting

	Discussion
	Conclusions
	Funding
	References




