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INTRODUCTION
The term transgender is used to describe a diverse 

group of individuals who transcend culturally defined cat-
egories of gender.1 Compared with the general population, 
transgender individuals are disproportionately subject to 

harassment, social stigma, and physical and sexual abuse.2,3 
Additionally, a substantial portion of the transgender pop-
ulation experiences gender dysphoria (GD), defined as 
clinically significant distress or functional impairment that 
arises from a marked incongruence between a person’s 
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Background: Mastectomy is a commonly requested procedure in the transmascu-
line population and has been shown to improve quality of life, although there 
is limited research on safety. The aim of this study was to provide a nationwide 
assessment of epidemiology and postoperative outcomes following masculinizing 
mastectomy and compare them with outcomes following mastectomy for cancer 
prophylaxis and gynecomastia correction in cisgender patients.
Methods: The American College of Surgeons National Surgical Quality Improve-
ment Program database from 2005 to 2017 was queried using International Classifi-
cation of Diseases and Current Procedural Terminology codes to create cohorts of 
mastectomies for 3 indications: transmasculine chest reconstruction, cancer risk-
reduction (CRRM), and gynecomastia treatment (GM). Demographic characteris-
tics, comorbidities, and postoperative complications were compared between the 
3 cohorts. Multivariable regression analysis was used to control for confounders.
Results: A total of 4,170 mastectomies were identified, of which 14.8% (n = 591) 
were transmasculine, 17.6% (n = 701) were CRRM, and 67.6% (n = 2,692) were 
GM. Plastic surgeons performed the majority of transmasculine cases (85.3%), 
compared with the general surgeons in the CRRM (97.9%) and GM (73.7%) co-
horts. All-cause complication rates in the transmasculine, CRRM, and GM cohorts 
were 4.7%, 10.4%, and 3.7%, respectively. After controlling for confounding vari-
ables, transgender males were not at an increased risk for all-cause or wound com-
plications. Multivariable regression identified BMI as a predictor of all-cause and 
wound complications.
Conclusion: Mastectomy is a safe and efficacious procedure for treating gender 
dysphoria in the transgender male, with an acceptable and reassuring compli-
cation profile similar to that seen in cisgender patients who approximate either 
the natal sex characteristics or the new hormonal environment. (Plast Reconstr 
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experienced/expressed gender and their birth-assigned 
biological sex.4 GD may be effectively addressed through 
a combination of medical and surgical treatments.1 For 
patients undergoing transmasculine transition, surgical 
options include masculinizing chest reconstruction (“top 
surgery”), hysterectomy, phalloplasty or metoidioplasty 
(“bottom surgery”), and facial masculinization procedures.

Chest wall contouring, typically via mastectomy, is often 
the first and the only surgical intervention that transgen-
der males will undergo.5 Importantly, masculinizing chest 
reconstruction has been shown to significantly improve psy-
chosocial functioning and quality of life.6–8 Expanded ac-
cess to care and improvements in social stigma have led to a 
substantial rise in the number of gender-affirming surgeries 
(GAS) performed in the United States over the past 5 years, 
opening up new avenues for quality improvement.9 Ongo-
ing evaluation and review of epidemiologic and postopera-
tive complications data are imperative to maintaining high 
standards of care and identifying demographic disparities.

Numerous studies have been published on the technical 
considerations and aesthetic outcomes following mastecto-
my in the transmasculine population.10 However, the major-
ity of this literature comprises single-institution studies with 
relatively small sample sizes,5,11–17 thus limiting generalizabil-
ity. Furthermore, much of the transgender epidemiologic 
data arise from survey-based studies,18,19 thereby precluding 
a direct assessment of surgical patient demographics and 
outcomes. Comparatively, mastectomy for other indica-
tions, such as cancer risk-reduction (CRRM) in cisgender 
females20 and correction of gynecomastia (GM) in cisgen-
der males,21 has been well described in the literature.

This study used the American College of Surgeons 
National Surgical Quality Improvement Program (ACS 
NSQIP) to provide a nationwide assessment of the demo-
graphic characteristics and postoperative outcomes asso-
ciated with masculinizing mastectomy in comparison to 
mastectomy for other indications in cisgender males and 
females to determine whether it is practical to apply safety 
and outcomes research from cisgender mastectomy to 
transmasculine patients. To our knowledge, this is the first 
study to examine demographics and complication profiles 
for transgender patients at the national level and to com-
pare these results with their cisgender counterparts.

METHODS

Dataset
The ACS NSQIP is a nationally validated, risk-adjusted, 

surgical outcomes program that collects information on 
approximately 240 Health Insurance Portability and Ac-
countability Act of 1996 compliant variables, including 
demographics, preoperative comorbidities, and 30-day 
postoperative outcomes from over 400 institutions nation-
wide.22 The ACS NSQIP database from 2005 to 2017 was 
used to perform this retrospective analysis. The informa-
tion contained within this database is deidentified and is 
available to all institutions complying with the ACS NSQIP 
data use agreement. Methods of data collection have been 
previously detailed.23

Transgender Cohort Selection
To establish our transgender cohort, we first selected 

patients with a diagnosis of gender dysphoria and/or re-
lated conditions (eg, transsexualism) using codes from the 
International Classification of Diseases, Ninth Revision 
(ICD-9) and Tenth Revision (ICD-10; Table  1). Within 
this cohort, we selected patients undergoing mastecto-
my using Current Procedural Terminology (CPT) codes 
(Table 2). We excluded subjects that underwent other or 
concurrent operations unrelated to the mastectomy, such 
as hysterectomy, bottom surgery, or abdominoplasty to re-
strict outcomes to those related to the primary procedure.

Cisgender Cohort Selection
To establish a cisgender cohort of healthy patients of 

the same natal sex seeking breast removal, patients with 
a surgical encounter for prophylactic breast removal, ge-
netic susceptibility to breast cancer, or family history of 
breast cancer were identified using ICD-9/ICD-10 codes 
(Table 1). From this dataset, patients undergoing mastec-
tomy were selected via CPT codes (Table 2). Careful re-
view of all 21 potential CPT codes was performed so as to 
identify and exclude all patients undergoing postmastec-
tomy breast reconstruction and any other or concurrent 
procedure unrelated to the mastectomy.

To establish a cisgender cohort of healthy patients with 
the same hormonal environment as our transmasculine 
cohort, we identified cisgender male patients undergo-
ing surgical correction of gynecomastia using CPT codes 
(Table 2). As with the initial 2 cohorts, thorough review of 
all 21 potential CPT codes was performed so as to identify 
and exclude any cases involving other or concurrent pro-
cedures unrelated to the mastectomy.

Table 1.  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 F64.1
Gender identity disorder in children F64.2
Other gender identity disorders F64.8
Gender identity disorder, unspecified F64.9
Prophylactic removal of breast V50.41/Z40.01
Genetic susceptibility to malignant neoplasm 

of breast
V84.01/Z15.01

Family history of malignant neoplasm of breast V16.3/Z80.3
ICD, International Classification of Diseases.

Table 2.  Current Procedural Terminology Codes

Description CPT Code

Mastectomy for gynecomastia 19300
Mastectomy, partial 19301
Mastectomy, simple, complete 19303
Mastectomy, subcutaneous 19304
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Variables
Demographic information, including age, race, base-

line health characteristics, past medical and surgical his-
tory, and American Society of Anesthesiologists physical 
status (ASA Class) were collected and analyzed. The com-
plete list of variables contained within this dataset, and 
their corresponding definitions, can be found on the 
National Surgical Quality Improvement Program website 
(http://site.acsnsqip.org/).

The NSQIP also collects more than 20 variables re-
lated to 30-day postoperative outcomes. These variables 
were used for univariate comparison between cohorts 
and were aggregated to define several additional outcome 
measures. These composite variables are wound compli-
cations, mild systemic complications, and severe systemic 
complications with all-cause complications representing 
the sum of all groups. A complete list of the variables used 
to define aggregate outcome measures can be found in 
Table 5.

Statistical Analysis
All statistical analyses were performed using IBM SPSS 

version 24 for Windows (IBM Corp, Armonk, N.Y.). We 
performed a univariate analysis to assess for unadjusted dif-
ferences between our 3 cohorts in terms of demographic 
features, clinical characteristics, perioperative comorbidi-
ties, and risk factors, and individual and aggregate post-
operative outcomes measures. The 2-sided unpaired t test 
was used to assess the difference in means of continuous 
variables, whereas categorical data were compared using 
the Chi-square test. Statistical significance was reported as 
P < 0.05. To identify independent predictors of all-cause 
and wound complications, we performed a multivariable 
binary logistic regression that included the indication for 
mastectomy and variables with unadjusted P < 0.05 on uni-
variate analysis, including body mass index (BMI), smok-
ing, hypertension, and diabetes.

The patient information in this study is de-identified 
and available to all institutions complying with the ACS 
NSQIP Data Use Agreement.

RESULTS

General
The ACS NSQIP database contained 6,637,415 entries 

from 2005 to 2017. From this dataset, 8,932 mastectomy 
cases of interest were initially identified (Fig. 1). All cas-
es involving concurrent breast reconstruction or other 
procedures unrelated to the mastectomy were excluded 
from analysis (n = 4,762) to maximize the comparability 
of the outcomes. Ultimately, 4,170 mastectomy cases were 
selected, of which 14.2% (n = 591) were transmasculine, 
21.3% (n = 887) were (prophylactic) CRRM in cisgender 
females, and 64.6% (n = 2,692) were for treatment of gy-
necomastia (GM) in cisgender males.

Patient Demographics and Surgical Specialty
The transmasculine cohort was significantly younger 

(average age 28.6 ± 9.4 years) than the CRRM (53.2 ± 12.2 

years) and GM (35.7 ± 16.7 years) cohorts (P < 0.001). As 
shown in Figure  2, the average age of patients seeking 
masculinizing mastectomy significantly decreased from 
2010 to 2017 (P = 0.048). The majority of patients in the 
full study population were white [57.1% (n = 2,381)] and 
non-Hispanic [61.9% (n = 2,583)]. Plastic surgeons per-
formed the majority of chest masculinization cases [85.3% 
(n = 504)], whereas general surgery was the predominant 
specialty for CRRM [97.9% (n  =  866)] and GM [73.7% 
(n = 1,978)] cases (P < 0.001). Demographic characteris-
tics for each cohort are summarized in Table 3.

Comorbidities and Operative Characteristics
Mean body mass index (BMI) was significantly differ-

ent between the 3 cohorts (Table  4), with GM patients 
having the lowest average BMI (28.0 ± 5.3 kg/m2), fol-
lowed by the transmasculine (28.6 ± 7.0 kg/m2) and CRRM 
(30.5 ± 8.1 kg/m2) cohorts (P  <  0.001). The distribution 
of ASA physical status classification, a subjective assess-
ment of a patients’ physiological functioning before sur-
gery,24 was significantly different between the 3 cohorts  
(P < 0.001), but the majority of patients in all groups were 
ASA class 2 or greater. Patients in the CRRM cohort had 
the highest rates of diabetes [8.6% (n = 76)], hyperten-
sion [28.4% (n = 252)], and steroid use [1.8% (n = 16)]. 
Smoking was most prevalent in the transmasculine cohort 
[19.1% (n = 113), P < 0.001].

The vast majority of transmasculine [93.9% (n = 555)] 
and GM [95.5% (n = 2,572)] cases were performed in the 
outpatient setting, whereas 47.5% (n = 421) of risk-reduc-
tion mastectomies were inpatient procedures (P < 0.001). 
Operative time was significantly shorter in the GM cohort 
(57.0 ± 44.9 minutes) compared with the transmasculine 
(147.1 ± 54.4 minutes) and CRRM (143.7 ± 120.4 minutes) 
cohorts (P < 0.001).

Postoperative Complications and Multivariable Regression
Overall, 220 (5.3%) patients experienced at least 1 

all-cause complication, with the highest rate noted in the 
CRRM cohort [10.4% (n = 92), P < 0.001]. The CRRM co-
hort also had the highest rates of wound [6.3% (n = 56), 
P < 0.001] and mild systemic [5.4% (n = 48), P < 0.001] 
complications (Table 5). Unplanned reoperation was the 
most common complication in the transmasculine [3.2% 
(n = 19)] and GM [2.1% (n = 57)] cohorts, although these 
rates were lower than those seen in the CRRM cohort 
[4.8% (n  =  43)]. In comparison, wound complications 
[6.3% (n = 56)] were the most common adverse event in 
the CRRM cohort, followed by mild systemic complica-
tions [5.4% (n = 48)]. Table 6 summarizes the reasons for 
reoperation in each of the 3 cohorts.

To control for confounders, a multivariable binary re-
gression analysis was performed (Table 7). BMI was identi-
fied as an independent risk factor for all-cause (OR 1.046, 
P < 0.001) and wound (OR 1.075, P < 0.001) complica-
tions. Smoking status was also associated with an increased 
risk of wound complications (OR 1.918, P = 0.004). Being 
in the transmasculine cohort did not increase patient risk 
for all-cause (OR 0.875, P = 0.525) or wound (OR 0.562, 
P = 0.090) complications in the multivariate analysis.

http://site.acsnsqip.org/
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DISCUSSION
Gender dysphoria is associated with significant psy-

chosocial, health-related, and fiscal burdens.19 The de-
gree of psychological comorbidity in this population is 
difficult to understate, with rates of depression report-
ed at 2–3.6 times that of the general population and 
rates of suicide attempts up to 25 times as high.19,25 Fur-
thermore, compared with national averages, transgen-
der individuals have double the rates of unemployment 
and homelessness, triple the rates of illicit drug use, 
and four times the rate of HIV infection.19,26 Moreover, 
there is a considerable financial burden unique to the 
healthcare needs of this population, as evidenced by 
costly hormonal and surgical therapies, and the medi-
cal and behavioral health appointments needed to ac-
cess them.27

Clinically significant reductions in psychopathology 
and substance abuse following GAS have been docu-
mented in the literature,28,29 including studies specific to 
masculinizing mastectomy.6,8 As such, continued investi-
gation into the safety, efficacy, and epidemiology of this 
procedure is essential to facilitate the development of op-
timal and ethical management strategies. However, there 
are numerous challenges associated with research into 
this population and procedure. To begin, the first case se-
ries of masculinizing mastectomy was not published until 
1995;30 despite the recent increase in similar studies, the 
vast majority are single institution in nature.5,11,12,14,30,31 
Furthermore, these projects are largely related to tech-
nique and aesthetic outcome, with fewer reporting on 

epidemiology and complication rates. In contrast, there 
is an abundance of literature pertaining to mastectomy 
for indications other than masculinizing chest recon-
struction, including cancer prophylaxis20 and correction 
of gynecomastia.21 To address this aim, we have used the 
ACS NSQIP database to provide an assessment of nation-
ally reported epidemiologic characteristics and postop-
erative complication rates of mastectomies performed 
for FtM chest contouring when compared with mastec-
tomies performed for CRRM and surgical correction of 
gynecomastia.

Recent improvements in social acceptance, leg-
islative regulations,32 and depth of the transgender 
workforce providing affirmative care have resulted in 
a number of important epidemiologic changes, which 
were also present in our analysis. Increased number of 
masculinizing mastectomies were noted for each year 
in our dataset. Similarly, annual procedural statistics 
from the American Society of Plastic Surgeons noted a 
328% increase in transmasculine procedures between 
2015 and 2017.33,34 Furthermore, Lane et al. analyzed 
trends in GAS between 2009 and 2015 and identified 
mastectomy as the most common operation performed 
for gender affirmation.35

Between 2010 and 2017, the average age of trans-
masculine patients in our study consistently decreased, 
which likely reflects both expanded access to care and 
an increased awareness of gender dysphoria in younger 
populations. A recent study published in JAMA Pediatrics 
found significant improvements in body satisfaction fol-

Fig. 1. Data extraction strategy.
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lowing transmasculine chest reconstruction in patients 
aged 13–25 years, further highlighting the ongoing chang-
es in transgender patient management.6

Surgical approaches to chest masculinization by means 
of mastectomy can be dichotomized into those histori-
cally used for cosmetic, ablative, and reconstructive breast 
surgery,10,36 and those more commonly employed in the 

correction of gynecomastia,13,15,37 albeit with technical 
modifications reflecting the inherently different goals. A 
2018 review of transgender chest surgery described the an-
atomical considerations of mastectomy in the transgender 
male patient as “virtually identical” to that of the prophy-
lactic mastectomy in cisgender females, while also noting 
the significant overlap with techniques used for gyneco-

Table 3.  Demographic Characteristics

FtM Mastectomy
Cisfemale (Prophylactic) 

Mastectomy
Cismale Mastectomy  

(Gynecomastia) P

No. patients 591 887 2,692  
Mean age ± SD, y 28.6 ± 9.4 52.6 ± 12.3 35.7 ± 16.7 <0.001
Race    <0.001
 ������� White 398 (67.3%) 661 (78.4%) 1,322 (52.3%)  
 ������� Black 66 (11.2%) 33 (3.9%) 236 (9.3%)  
 ������� Asian 20 (3.4%) 30 (3.6%) 48 (1.9%)  
 ������� AI or AN 1 (0.2%) 12 (1.4%) 23 (0.9%)  
 ������� NH or PI 0 (0%) 4 (0.5%) 22 (0.9%)  
 ������� Unknown/unreported 106 (17.9%) 103 (12.2%) 877 (34.7%)  
Ethnicity     
 ������� Hispanic 37 (6.3%) 47 (5.3%) 154 (5.7%) <0.001
 ������� Non-Hispanic 500 (84.6%) 700 (78.9%) 1,383 (51.4%)  
 ������� Unknown/not reported 54 (9.1%) 98 (11.0%) 995 (37.0%)  
Admission year    <0.001
 ������� 2017 254 (43.0%) 136 (15.3%) 487 (18.1%)  
 ������� 2016 156 (26.7%) 124 (14.0%) 498 (18.5%)  
 ������� 2015 107 (18.1%) 139 (15.7%) 405 (15.0%)  
 ������� 2014 46 (7.8%) 122 (13.8%) 318 (11.8%)  
 ������� 2013 15 (2.5%) 110 (12.4%) 219 (8.1%)  
 ������� 2012 8 (1.4%) 62 (7.0%) 215 (8.0%)  
 ������� 2011 1 (0.2%) 66 (7.4%) 107 (4.0%)  
 ������� 2010 2 (0.3%) 58 (6.5%) 126 (4.7%)  
 ������� 2009 0 (0%) 1 (0.1%) 0 (0.0%)  
 ������� 2008 0 (0%) 27 (3.0%) 157 (5.8%)  
 ������� 2007 0 (0%) 30 (3.4%) 160 (5.9%)  
 ������� 2005–2006 0 (0%) 12 (1.3%) 0 (0%)  
Surgical specialty    <0.001
 ������� Plastic surgery 504 (85.3%) 15 (1.7%) 707 (26.3%)  
 ������� General surgery 87 (14.7%) 866 (97.9%) 1978 (73.7%)  
 ������� Gynecology 0 (0%) 4 (0.5%) 0 (0%)  
AI, American Indian; AN, Alaska Native; NH, Native Hawaiian; PI, Pacific Islander.

Fig. 2. Average age of patients undergoing mastectomy for female-to-male chest reconstruction from 
2010–2017.



PRS Global Open • 2019

6

mastia treatment.38 Colić and Colić published a retrospec-
tive series detailing their experience with a circumareolar 
mastectomy technique used in both masculinizing chest 
reconstruction and gynecomastia treatment.37

Although exogenous testosterone is not expected to 
contribute to surgical risk,39 juxtaposition of the transmas-
culine subjects with 2 different control cohorts that ap-
proximate either the natal sex characteristics or the new 

Table 5.  Postoperative Outcomes

FtM Mastectomy
Cisfemale (Prophylactic) 

Mastectomy
Cismale Mastectomy  

(Gynecomastia) P

No. patients 591 887 2,692  
All-cause complication 28 (4.7%) 92 (10.4%) 100 (3.7%) <0.001
Wound complications 10 (1.7%) 56 (6.3%) 47 (1.7%) <0.001
Superficial SSI 10 (1.7%) 37 (4.2%) 31 (1.2%) <0.001
Deep SSI 0 (0%) 8 (0.9%) 7 (0.3%) 0.006
Organ/space SSI 0 (0%) 5 (0.6%) 2 (0.1%) 0.006
Wound dehiscence 0 (0%) 8 (0.9%) 7 (0.3%) 0.006
Mild systemic complications 21 (3.6%) 48 (5.4%) 64 (2.3%) <0.001
Pneumonia 0 (0%) 1 (0.1%) 0 (0%) 0.157
Bleeding requiring transfusion 1 (0.2%) 5 (0.6%) 2 (0.1%) 0.015
Deep vein thrombosis 0 (0%) 1 (0.1%) 1 (0%) 0.570
Sepsis 1 (0.2%) 2 (0.2%) 1 (0%) 0.240
Urinary tract infection 0 (0%) 1 (0.1%) 3 (0.1%) 0.718
Renal insufficiency 0 (0%) 0 (0%) 0 (0%)  
Unplanned reoperation 19 (3.2%) 43 (4.8%) 57 (2.1%) <0.001
Severe systemic complications 0 (0%) 1 (0.1%) 2 (0.1%) 0.729
Pulmonary embolism 0 (0%) 1 (0.1%) 1 (0%) 0.570
Unplanned intubation 0 (0%) 0 (0%) 0 (0%)  
On ventilator >48 h 0 (0%) 0 (0%) 0 (0%)  
Renal failure 0 (0%) 0 (0%) 0 (0%)  
Stroke 0 (0%) 0 (0%) 0 (0%)  
Cardiac arrest 0 (0%) 0 (0%) 0 (0%)  
Myocardial infarction 0 (0%) 0 (0%) 0 (0%)  
Septic shock 0 (0%) 0 (0%) 1 (0%) 0.760
Death within 30 d 0 (0%) 0 (0%) 0 (0%)  
Unplanned readmission 9 (1.5%) 31 (4.5%) 26 (1.3%) <0.001

Table 4.  Comorbidities and Intraoperative Characteristics

FtM Mastectomy
Cisfemale (Prophylactic) 

Mastectomy
Cismale Mastectomy  

(Gynecomastia) P

No. patients 591 887 2,692  
BMI, kg/m2 28.6 ± 7.0 30.5 ± 8.1 28.0 ± 5.3 <0.001
ASA classification    <0.001
 ������� ASA class 1 226 (38.2%) 87 (9.8%) 1,331 (49.7%)  
 ������� ASA class 2 348 (58.9%) 535 (60.5%) 1,021 (38.1%)  
 ������� ASA class 3 16 (2.7%) 260 (29.4%) 308 (11.5%)  
 ������� ASA class 4 1 (0.2%) 3 (0.3%) 19 (0.7%)  
Location of procedure    <0.001
 ������� Inpatient 36 (6.1%) 421 (47.5%) 120 (4.5%)  
 ������� Outpatient 555 (93.9%) 466 (52.5%) 2,572 (95.5%)  
Smoking 113 (19.1%) 116 (13.1%) 445 (16.5%) 0.006
Diabetes (type I or II) 10 (1.7%) 76 (8.6%) 118 (4.4%) <0.001
Hypertension 28 (4.7%) 252 (28.4%) 380 (14.1%) <0.001
Steroid use 4 (0.7%) 16 (1.8%) 25 (0.9%) 0.030
Operative time, min 147.1 ± 54.4 143.7 ± 120.4 57.0 ± 44.9 <0.001
Length of stay, d 0.230 ± 0.70 1.3 ± 2.0 0.127 ± 2.9 <0.001
ASA, American Society of Anesthesiologists; BMI, body mass index.

Table 6.  Reason for Reoperation

FtM Mastectomy
Cisfemale (Prophylactic)  

Mastectomy
Cismale Mastectomy  

(Gynecomastia)

No. patients 591 887 2,692
Rate of unplanned reoperation 19 (3.2%) 43 (4.8%) 57 (2.1%)
Reasons for reoperation*    
 ������� Hematoma 8 (57.1%) 3 (12.5%) 25 (62.5%)
 ������� Abscess or wound debridement 5 (35.7%) 18 (75.0%) 13 (32.5%)
 ������� Bleeding 1 (7.1%) 1 (4.2%) 2 (5%)
 ������� Medical complications 0 (0%) 2 (8.3%) 0 (0%)
*Reason for reoperation were missing in 26.3% (n = 5) of FtM cases, 29.8% (n = 17) of gynecomastia cases, and 44.2% (n = 19) of prophylactic mastectomy cases. 
Reoperation rates for each diagnosis were calculated as a fraction of the cases with available data.
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hormonal environment allows for an interesting com-
parison of postoperative outcomes. Overall, the results 
of this study illustrate that transmasculine mastectomy is 
a safe procedure, with an all-cause complication rate of 
4.7%, and a similar risk profile to mastectomy in cisgender 
men and women after adjusting for differences in demo-
graphic characteristics and comorbid risk factors. This is 
consistent with the findings from prior studies, including 
a systematic review of masculinizing chest reconstruction 
by Wilson et al., which noted rates of acute complications 
ranging from 2.1% to 9.2%.10,40

Unplanned return to the operating room was the most 
common complication in our transmasculine cohort. Over-
all, reoperation was noted in 3.2% of masculinizing mastec-
tomy cases, most commonly due to hematoma formation 
(1.5% of all cases). In comparison, only 0.4% of CRRM 
and 0.9% of GM patients experienced a hematoma within 
the 30-day postoperative period. Of note, a 2018 Continu-
ing Medical Education article on various techniques in 
masculinizing chest reconstruction reported rates of he-
matoma formation in masculinizing chest reconstruction 
that ranged between 4.5% and 33%.41 It is possible that, 
given larger numbers, this difference in rates would be 
statistically, if not necessarily clinically, significant. If so, it 
may be due to the differences in technique used for trans-
masculine chest reconstruction. Numerous authors have 
suggested that the risk of hematoma is increased with tech-
niques that offer poor exposure, such as the limited inci-
sion semicircular or transareolar approaches.10,13,17

Postoperative outcomes were also favorable in the 
gynecomastia cohort, with an overall complication rate 
of 3.7%. These rates were lower than expected based on 
several retrospective studies which reported postoperative 
complication rates between 1.9% and 33%.42–47 In contrast, 
postoperative complication rates were considerably higher 
in the prophylactic mastectomy cohort, with 10.4% of sub-
jects experiencing at least 1 all-cause complication. These 
results are consistent with a recent Cochrane systematic 
review of risk-reducing mastectomy, which reported post-
operative complication rates of 4%–22% among those that 
did not undergo postmastectomy reconstruction.20 Given 
that CRRM is directly related to the amount of tissue re-
moved during mastectomy,48 the express goal of mastec-
tomy in this population is the removal of as much breast 
tissue as possible. Aggressive dissection and removal of 
breast tissue may jeopardize the mastectomy skin flaps and 
could explain the higher complication rate in this cohort.

As expected, BMI and smoking were identified as in-
dependent predictors of postoperative complications 

in our study. The association between BMI and postop-
erative complications has been extensively documented, 
including studies on mastectomy for transgender chest 
reconstruction,30,41 cancer prophylaxis,49 and gynecomas-
tia.44 Smoking has also been shown to adversely impact 
outcomes following risk-reduction mastectomy.20

Importantly, after controlling for confounding vari-
ables, transmasculine mastectomy did not have an in-
creased risk of complications compared with the other 2 
cohorts. Thus, despite a potentially challenging learning 
curve, this study shows that surgeons are able to perform 
masculinizing chest surgery safely, and that the transgen-
der patient is not at an increased risk of complications 
when compared with cisgender patients undergoing the 
same procedure. That said, although the nature of the 
ACS NSQIP dataset effectively precludes an assessment of 
revisions due to poor cosmesis, it is an important consid-
eration when evaluating postoperative outcomes in this 
population. Data from retrospective studies show that sec-
ondary aesthetic revisions occur in 9%–40.4% of cases.12

Despite the advantages of a robust, multi-institute 
dataset, there are important limitations associated with 
the ACS NSQIP database. To begin, evaluation of a giv-
en procedure depends on the precision with which the 
CPT code is defined. In this study, inherent limitations in 
the rigorousness of CPT coding prohibits the granularity 
necessary to more thoroughly assess surgical technique. 
Furthermore, all studies utilizing the ACS NSQIP database 
are bound by the variables contained within the dataset. 
Therefore, evaluation of aesthetic and patient-reported 
outcomes is not possible in this setting. Additionally, post-
operative outcomes are only collected for a period of 30 
days and thus fail to capture potential long-term complica-
tions. Other limitations include the inability to assess peri-
operative medication use, such as hormone replacement 
therapy, which is particularly relevant in this study. Fur-
thermore, data entry is susceptible to human error, and 
reporting practices likely differ between and even within 
institutions. Finally, it should be noted that the number 
and composition of hospitals enrolled in the ACS NSQIP 
often changes from year-to-year, and in the absence of sta-
tistical weighting of the dataset, trend analyses should not 
be extrapolated onto a population level.

Nonetheless, this study benchmarks the epidemiologic 
characteristics of patients undergoing transmasculine mas-
tectomy nationwide and provides context for assessing the 
complication profile of this procedure in comparison with 
other, more common indications for mastectomy. Further 
research is needed to correlate this data with aesthetic and 

Table 7.  Multivariable Regression Analysis

 

All-cause Complications Wound Complications

OR 95% CI P OR 95% CI P

Transmasculine mastectomy 0.875 0.579–1.322 0.525 0.562 0.289–1.095 0.090
Body mass index 1.046 1.027–1.065 <0.001 1.075 1.052–1.098 <0.001
Smoking 1.268 0.891–1.804 0.187 1.918 1.225–3.005 0.004
Diabetes 0.701 0.361–1.361 0.294 0.980 0.456–2.104 0.959
Hypertension 1.207 0.834–1.747 0.318 1.183 0.727–1.927 0.498

Bold signifies significance p<0.05.
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patient-reported outcomes data. Other important future 
directions for this study include a thorough assessment of 
the socioeconomic, geographic, and financial aspects of 
mastectomy in the transgender population.

CONCLUSIONS
Mastectomy is an integral component in the manage-

ment of gender dysphoria in transgender males. This 
study suggests that mastectomy is a safe procedure over-
all, as evidenced by low rates of postoperative complica-
tions and readmissions. When compared with cisgender 
male and female counterparts undergoing mastectomy 
for other indications, transgender males were not at an 
increased risk of adverse outcomes. These favorable re-
sults should encourage surgeons to expand their offer-
ings to transgender patients and reassure them as to the 
safety of chest masculinization as a component of gender 
affirmation.
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