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ABSTRACT
Introduction: Obesity as a risk factor in gender-affirming surgery is a hot topic. Though 
obesity is considered a risk factor for certain surgical complications, BMI cutoffs may be a 
barrier to surgical care for transgender individuals.
Material and methods: All transgender individuals that underwent gender-affirming 
mastectomy in our center were retrospectively identified from a departmental database. 
Every transgender individual with a BMI > 34kg/m2 was matched 1:1 to an individual with a 
BMI between 18 and 25 kg/m2, based on: surgical technique, surgeon, smoking, resection 
weight (+/−150 grams), and comorbidity such as diabetes and cardiovascular diseases. A 
retrospective chart study was conducted, recording demographics, surgical characteristics, 
short- and long-term complications and reoperations. Complications were ordinally categorized 
according to the Clavien-Dindo (CD) classification. Outcomes of groups were compared.
Results: A total of 53 individuals with BMI > 34 who underwent mastectomy were matched 
to 53 non-obese individuals according to the abovementioned matching criteria. A total of 
44 (83%) non-obese individuals had a complication-free trajectory, versus 23 (43%, p < 0.01) 
in the obese group. Seroma occurred more frequently in obese individuals (n = 16 (30%) vs 2 
(4%), p < 0.01). Looking at de CD rating system, obese individuals experienced more 
complications overall (p < 0.01). However, complications were mostly CD grade I or II. 
Secondary surgical chest contour corrections were performed in 9 (17%) obese versus 2 (4%) 
non-obese individuals. CD grade III complications occurred in 10 (18%) obese individuals and 
in 4 (8%) non-obese individuals. There were no grade CD grade IV or V complications.
Conclusion: Mastectomy in individuals with obesity seems safe with regard to major 
complications. However, minor complications and revision surgery are significantly more 
frequently present in these individuals. Preoperative counseling should focus on the higher 
risk on complications and reoperations.

Introduction

The number of individuals with gender dysphoria 
seeking medical and surgical healthcare has 
increased, especially in the last decade (Al-Tamimi 
et  al., 2020). The prevalence of obesity is increas-
ing around the world. A BMI between 18.5 and 
25 kg/m2 is considered normal weight, a BMI 
between 25 and 30 kg/m2 is called overweight or 
pre-obese, a BMI higher than 30 kg/m2 is classified 
as obese, subdivided in classes: BMI 30–35 kg/m2 

class I, 35–40 kg/m2 class II and above 40 kg/m2 
class III obesity. Obesity is a major health problem 
in transgender individuals. They are dispropor-
tionately affected by overweight and obesity.

In several gender surgery centers over the world, 
BMI cutoffs are employed to assess surgical eligibil-
ity, for example for gender-affirming mastectomy, 
however the underlying evidence for this is poor 
and they may be a barrier to surgical care for trans-
gender individuals (Martinson et  al., 2020). Obesity 
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as a risk factor in gender-affirming surgery is a hot 
topic. There is a need for empirical data on the 
subject (Brownstone et  al., 2021; Castle et  al., 2023).

Gender-affirming mastectomy has a well- 
established positive effect on quality of life, psy-
chological functioning and body image in those 
transgender individuals that opt for it (Van de 
Grift et  al., 2018). The precise impact of obesity 
on postoperative outcomes is unknown. For com-
parable surgical procedures, such as reduction 
mammoplasty, a significant increase in postsurgi-
cal complications is observed in individuals with 
obesity (Hinson et  al., 2022).

In this study, we aimed to assess the surgical 
outcomes of gender-affirming mastectomy in 
obese versus non-obese transgender individuals.

Materials and methods

Institutional setting

The Amsterdam University Medical Center 
(AUMC) is a high-volume center for (surgical) 
transgender healthcare. All facets of surgical 
transgender healthcare are offered to both trans-
masculine and transfeminine individuals.

Currently, individuals with a BMI > 35 kg/m2 
are not deemed eligible surgical candidates for 
gender-affirming mastectomy in our center. This 
was instated due to a presumed higher risk of 
surgical and anesthetic complications in individ-
uals in that BMI range. These individuals are 
counseled to lose weight at the outpatient clinic, 
and they are referred to weight loss healthcare 
professionals. In (very) few selected cases over 
the years, due to for example high psychological 
burden and persistent inability to lose weight 
even after applying weight loss interventions, 
gender-affirming mastectomy was however 
performed.

Surgical procedure and postoperative care

Gender-affirming mastectomy is performed 
under general anesthesia. Specifications of dif-
ferent surgical techniques are provided in other 
manuscripts (Cregten-Escobar et  al., 2012; 
Monstrey et  al., 2008). After surgery, a redon 
drain is placed on each side. Individuals are 

hospitalized for one night to check for postop-
erative bleeding and are discharged without 
drains on day one, in case of complication-free 
postoperative course. Early drain removal may 
lead to a higher risk on postoperative seroma, 
however some authors successfully use a drain-
free approach, also in the obese transgender 
population (Gallagher et  al., 2019). Pressure gar-
ment is worn the first 6 postoperative weeks. 
Scheduled outpatient visit timing differed over 
the years but are generally planned at +1 and +6 
wk after surgery.

Inclusion criteria and matching

All transgender individuals that underwent 
gender-affirming mastectomy in our center were 
retrospectively identified from a departmental 
database. All transgender individuals with a BMI 
>34 at time of surgery were included and 1:1 
matched to a non-obese individual (BMI >18 and 
<25) based on:

	- surgical technique
	- surgeon
	- smoking (categorized: (1) never smoked, 

(2) used to smoke but quit, (3) current 
smoker).

	- resection weight (as a surrogate measure of 
wound and breast size, individuals were 
matched when the resection weight differed 
a maximum of +/−150 grams)

	- Predefined comorbidities:
	° diabetes (categorized: (1) no,(2) 

non-insuline dependent diabetes (3) 
insulin-dependent diabetes).

	° (history of) cardiovascular disease.
	- Time of surgery (surgical dates should be 

within 1 year from each other, to correct 
for possible surgical learning curves and/or 
increased experience).

	- Concomitant gynecological surgery, which 
is something that is offered to individuals 
in our center (Elfering et  al., 2020).

Only if all abovementioned categories could pro-
vide an exact match, individuals were matched. If 
>1 match was available, individuals were randomly 
matched between available matches in a 1:1 manner.
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Retrospective chart study

A retrospective chart study was conducted, record-
ing individual demographics, surgical characteristics, 
short-term complications (hematoma, seroma, infec-
tion, wound dehiscence), long-term complications 
and reoperations. Complications were ordinally cat-
egorized according to the Clavien-Dindo rating sys-
tem. Anesthesiology reports were checked for 
particularities. Outcomes of groups were compared.

Ethical statement

All individuals provided written informed con-
sent for inclusion of their anonymous data in the 
surgical database. This retrospective study and its’ 
protocol was approved by the institutional medi-
cal ethical committee. This study was performed 
in accordance with the ethical standards as laid 
down in the 1964 Declaration of Helsinki and its 
later amendments.

Results

A total of 53 individuals with who underwent 
mastectomy with a BMI > 34 kg/m2 were identified 
and 1:1 matched to individuals undergoing mas-
tectomy with normal weight (BMI range 18–25) 

according to the abovementioned matching crite-
ria. Median BMI in the obese group was 34.8 kg/
m2 with a 34.0–42.7 range (mean 35.4 ± 1.9). In 
the non-obese group median BMI was 23.8 kg/m2, 
range 19.0–25.0 (mean 23.5 ± 1.4). An overview of 
demographic characteristics is presented in Table 
1. An overview of surgical outcomes and reopera-
tions is presented in Table 2.

A total of 44 (83%) non-obese individuals had 
a complication-free trajectory, versus 23 (43%, 
p < 0.01) in the obese group. Seroma occurred 
more frequently in obese individuals (n = 16 
(30%) vs. 2 (4%), p < 0.01). Looking at de CD 

Table 1. D emographic characteristics of obese and non-obese 
transgender individuals included in this study.

Obese group Non-obese group

p-value(n = 53) (n = 53)

Median age at surgery 
(range)

28 (16–51) 28 (17–51) NS*

History of smoking 
and/or current 
smoker, n (%)

23 (43%) 23 (43%) NS**

Comorbidities, n (%) NS**
 D iabetes 3 (6%) 3 (6%)
  Cardiovascular 

disease
1 (2%) 1 (2%)

Median BMI (range) 34.8 (34.0–42.7) 23.8 (19.0–25.0) <0.01*
Operation, n (%) NS**
  Mastectomy only 43 (81%) 43 (81%)
  Mastectomy and 

hysterectomy 
+/− oophorectomy

10 (19%) 10 (19%)

Surgical technique, n 
(%)

NS**

 D ouble incision 49 (92%) 49 (92%)
 D onut 3 (6%) 3 (6%)
  Batwing 1 (2%) 1 (2%)
Mean resection weight 

per side, g ± SD
880 ± 400 860 ± 425 NS***

Median clinical 
follow-up, y (IQR)

5.2 (2.6–7.2) 5.3 (2.4–7.0) NS*

P-values were calculated using the Wilcoxon signed rank test (*), chi-square 
test (**) and paired t-tests (***)

Table 2. S urgical outcomes of mastectomy in obese and 
non-obese transgender individuals.

Obese group
Non-obese 

group

p-value(n = 53) (n = 53)

Short-term 
complications, n (%)

  Hematoma, for which 
reoperation (CD3b)

6 (11%) 4 (8%) NS

 S eroma 16 (30%) 2 (4%) <0.01
  S  econdary infected 4 (8%) –
      IV 

antibiotics + I&D 
under general 
anesthesia (CD3b)

3 (6%) –

      I&D under local 
anesthesia (CD1)

1 (2%) –

 S urgical site infection – – NS
  Wound dehiscence 

(CD1)
3 (6%) 1 (2%) NS

   (Partial) non-take 
nipple FTG (CD1)

5 (9%) 2 (4%) NS

Hospital readmission 
due to short-term 
complications, n (%)

2 (4%) – NS

Short-term 
complications, n (%)

<0.01

 N one 23 (43%) 44 (83%)
  Clavien-Dindo I 20 (38%) 5 (9%)
  Clavien-Dindo II 4 (8%) –
  Clavien-Dindo IIIa – –
  Clavien-Dindo IIIb 6 (11%) 4 (8%)
  Clavien-Dindo IV – –
  Clavien-Dindo V – –
Anesthetic issues, n (%)
 U se of a glidescope 

during intubation
10 (19%) – <0.01

Long-term complications 
and reoperations, n 
(%)

Scar hypertrophy 8 (15%) 5 (9%) NS
Dogear, for which 

surgical correction
9 (17%) 4 (8%) NS

 U nder local anesthesia 4 (8%) 3 (6%)
 U nder general 

anesthesia
5 (9%) 1 (2%)

Secondary surgical 
correction chest 
contour

9 (17%) 2 (4%) 0.03

P-values were calculated using the chi square test.
IV intravenous, I&D Incision and Drainage, CD Clavien-Dindo
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rating system, obese individuals experienced more 
complications overall (p < 0.01). However, compli-
cations were mostly CD I or II. Secondary surgical 
chest contour corrections were performed in 9 
(17%) obese versus 2 (4%) non-obese individuals.

Discussion

Gender-affirming mastectomy in individuals with 
obesity seems safe with regard to major complica-
tions. However, minor complications, such as 
seroma, and revision surgery are significantly more 
frequently present in these individuals, which 
should be discussed at preoperative consultation. 
Results indicate that BMI cutoffs might not be 
appropriate for gender-affirming mastectomy.

Current literature on the relation of obesity with 
surgical outcomes in gender-affirming mastectomy 
is mixed. In a retrospective case series from 
Perez-Alvarez et al, focusing on surgical outcomes 
of gender-affirming mastectomy in obese individu-
als with a mean BMI of 39.2, the reported compli-
cations were partial nipple graft loss 18.5%, total 
nipple graft loss, seroma, hematoma, infection in 
3–5% (Perez-Alvarez et  al., 2021). All things con-
sidered, this is a quite acceptable complication 
rate, however they only reported on 27 individuals 
and there was no comparison made. In a retro-
spective comparative study from Pittelkow et al, a 
higher rate of infectious complications and surgical 
duration was reported in obese individuals 
(Pittelkow et  al., 2020). However, another retro-
spective cohort study, did not show a significant 
difference in intra- and postoperative complica-
tions between groups (Rothenberg et  al., 2021).

It is safe to say that obesity predisposes to sur-
gical site infections and deteriorated wound heal-
ing in general (Bigarella et  al., 2022). Given 
abovementioned reported outcomes in literature, 
combined with our data, we conclude that postop-
erative complications in obese transgender individ-
uals after gender-affirming mastectomy, albeit 
more frequent, are of a minor nature and are 
well-treatable. Looking at BMI limitations for sur-
gery, the balance between a higher risk of minor 
complications and benefits (positive effect on body 
image and quality of life) of gender-affirming mas-
tectomy has to be considered. Therefore, institu-
tional BMI restrictions are currently being revised 

in our center, so that individuals with a BMI > 35 
are also deemed surgically eligible for this proce-
dure. At preoperative counseling, the higher com-
plication risk will be discussed. Postoperatively, 
these individuals will be closely monitored.

In The Netherlands, revision surgery after 
gender-affirming mastectomy is financially covered 
by medical insurance companies. In other countries, 
where this is not the case, obese transgender individ-
uals should also consider the higher secondary cor-
rection rate, because it might affect them financially.

If weight-loss interventions such as bariatric 
surgery or antiobesity medication lower the risk 
on short-term postoperative complications is 
unknown (Taormina et  al., 2023; van der Sluis 
et  al., 2022). It is unlikely that preoperative 
weight-loss will have a beneficial effect on postop-
erative revision rates due to skin laxity issues. 
However, it is safe to say that lifestyle changes and 
losing weight will cause a health benefit for obese 
transgender individuals in a more general sense. 
We advise an early identification of obesity in the 
transgender trajectory and targeted multidisci-
plinary weight-reduction interventions to improve 
(cardiovascular) health in these individuals.

Using BMI as an obesity index is also some-
what debated. An advantages of BMI, is that it is 
simple to use. However, it may be an inaccurate 
assessment of adiposity, because it does not dis-
criminate muscle weight from adipose tissue 
weight. Age-related differences are not accounted 
for in the BMI measure, as are sex and race dif-
ferences. Other measures, for example the 
waist-to-hip ratio, waist circumference or bioelec-
trical impedance analysis are probably better for 
perioperative risk assessment.

Strengths of this study are the completeness of 
data and the size of the surgical database that allowed 
for a quite sizeable participant group that could be 
matched 1:1 on all mentioned matching criteria. 
Also, obesity and transgender surgery is a much 
debated subject and data from this study may impact 
institutional policies. A weakness of this study is its’ 
retrospective nature. Surgical duration was not regis-
tered consistently over the years and therefore was 
not a part of this study. Also a cost-analysis between 
groups could be of value as well as a study on 
patient-reported outcome measures such as postoper-
ative quality of life and satisfaction with body.



International Journal of Transgender Health 77

Disclosure statement

The authors declare that they have no conflict of interest.

Ethical approval

All procedures performed in studies involving human par-
ticipants were in accordance with the ethical standards of 
the institutional and/or national research committee and 
with the 1964 Helsinki declaration and its later amendments 
or comparable ethical standards. For this type of study for-
mal consent is not required.

Funding

The author(s) reported there is no funding associated with 
the work featured in this article.

References

Al-Tamimi, M., Pigot, G. L., Elfering, L., Özer, M., de 
Haseth, K., van de Grift, T. C., Mullender, M. G., 
Bouman, M. B., & Van der Sluis, W. B. (2020). Genital 
gender-affirming surgery in transgender men in The 
Netherlands from 1989 to 2018: The evolution of surgical 
care. Plastic and Reconstructive Surgery, 145(1), 153e–
161e. https://doi.org/10.1097/PRS.0000000000006385

Bigarella, L. G., Ballardin, A. C., Couto, L. S., de Ávila, A. 
C. P., Ballotin, V. R., Ingracio, A. R., & Martini, M. P. 
(2022). The impact of obesity on plastic surgery out-
comes: a systematic review and meta-analysis. Aesthetic 
Surgery Journal, 42(7), 795–807. https://doi.org/10.1093/
asj/sjab397

Brownstone, L. M., DeRieux, J., Kelly, D. A., Sumlin, L. J., 
& Gaudiani, J. L. (2021). Body mass index requirements 
for gender-affirming surgeries are not empirically based. 
Transgender Health, 6(3), 121–124. https://doi.org/10.1089/
trgh.2020.0068

Castle, E., Kimberly, L., Blasdel, G., Parker, A., 
Bluebond-Langner, R., & Zhao, L. C. (2023). Should BMI 
help determine gender-affirming surgery candidacy? 
American Medical Association Journal of Ethics, 25(7), 
E496–506.

Cregten-Escobar, P., Bouman, M. B., Buncamper, M. E., & 
Mullender, M. G. (2012). Subcutaneous mastectomy in 
female-to-male transsexuals: A retrospective cohort-analysis 
of 202 patients. The Journal of Sexual Medicine, 9(12), 
3148–3153. https://doi.org/10.1111/j.1743-6109.2012.02939.x

Elfering, L., van de Grift, T. C., Bouman, M. B., van Mello, 
N. M., Groenman, F. A., Huirne, J. A., Budiman, I. Y. W., 
Goijen, L. D. J., van Loenen, D. K. G., & Mullender, M. 
G. (2020). Combining total laparoscopic hysterectomy 
and bilateral salpingo-oophorectomy with subcutaneous 
mastectomy in trans men: The effect on safety outcomes. 
International Journal of Transgender Health, 21(2), 138–
146. https://doi.org/10.1080/26895269.2020.1751014

Gallagher, S., Rahmani, F., Russell, A., & Duquette, S. (2019). 
A drain-free technique for female-to-male gender affirma-
tion chest surgery decreases morbidity: outcomes from 306 
consecutive masculoplasties. Annals of Plastic Surgery, 
83(1), 15–21. https://doi.org/10.1097/SAP.0000000000001810

Hinson, C., Alford, H., Huett, W., Zeidan, M., Moore, R., 
Lee, Y. L., Quang, K., & Brooks, R. (2022). Obesity and 
complications in mammoplasty: A retrospective review in 
an obese patient population. Plastic and Reconstructive 
Surgery. Global Open, 10(12), e4697. https://doi.
org/10.1097/GOX.0000000000004697

Martinson, T. G., Ramachandran, S., Lindner, R., Reisman, 
T., & Safer, J. D. (2020). High Body Mass Index is a sig-
nificant barrier to gender-confirmation surgery for trans-
gender and gender-nonbinary individuals. Endocrine 
Practice, 26(1), 6–15. https://doi.org/10.4158/EP-2019-0345

Monstrey, S., Selvaggi, G., Ceulemans, P., Van Landuyt, K., 
Bowman, C., Blondeel, P., Hamdi, M., & De Cuypere, G. 
(2008). Chest-wall contouring surgery in female-to-male 
transsexuals: A new algorithm. Plastic and Reconstructive 
Surgery, 121(3), 849–859. https://doi.org/10.1097/01.
prs.0000299921.15447.b2

Perez-Alvarez, I. M., Zolper, E. G., Schwitzer, J., Fan, K. L., 
& Del Corral, G. A. (2021). Incidence of complications in 
chest wall masculinization for the obese female-to-male 
transgender population: A case series. World Journal OF 
Plastic Surgery, 10(2), 14–24. https://doi.org/10.52547/
wjps.10.2.14

Pittelkow, E. M., Duquette, S. P., Rhamani, F., Rogers, C., & 
Gallagher, S. (2020). Female-to-male gender-confirming 
drainless mastectomy may be safe in obese males. 
Aesthetic Surgery Journal, 40(3), NP85–NP93. https://doi.
org/10.1093/asj/sjz335

Rothenberg, K. A., Gologorsky, R. C., Hojilla, J. C., Tang, 
A., Cohan, C. M., Beattie, G., & Yokoo, K. M. (2021). 
Gender-affirming mastectomy in transmasculine patients: 
Does obesity increase complications or revisions? Annals 
of Plastic Surgery, 87(1), 24–30. https://doi.org/10.1097/
SAP.0000000000002712

Taormina, J. M., Gilden, A. H., & Iwamoto, S. J. (2023). 
Meeting the body mass index requirement for 
gender-affirming surgery using antiobesity medication. 
The Journal of Clinical Endocrinology & Metabolism Case 
Reports, 1(3), luad067.

Van de Grift, T. C., Elfering, L., Greijdanus, M., Smit, J. M., 
Bouman, M. B., Klassen, A. F., & Mullender, M. G. 
(2018). Subcutaneous mastectomy improves satisfaction 
with body and psychosocial function in trans men: 
Findings of a cross-sectional study using the BODY-Q 
chest module. Plastic and Reconstructive Surgery, 142(5), 
1125–1132. https://doi.org/10.1097/PRS.0000000000004827

van der Sluis, W. B., de Bruin, R. J. M., Steensma, T. D., & 
Bouman, M. B. (2022). Gender-affirmation surgery and 
bariatric surgery in transgender individuals in The 
Netherlands: Considerations, surgical techniques and out-
comes. International Journal of Transgender Health, 23(3), 
355–361. https://doi.org/10.1080/26895269.2021.1890302

https://doi.org/10.1097/PRS.0000000000006385
https://doi.org/10.1093/asj/sjab397
https://doi.org/10.1093/asj/sjab397
https://doi.org/10.1089/trgh.2020.0068
https://doi.org/10.1089/trgh.2020.0068
https://doi.org/10.1111/j.1743-6109.2012.02939.x
https://doi.org/10.1080/26895269.2020.1751014
https://doi.org/10.1097/SAP.0000000000001810
https://doi.org/10.1097/GOX.0000000000004697
https://doi.org/10.1097/GOX.0000000000004697
https://doi.org/10.4158/EP-2019-0345
https://doi.org/10.1097/01.prs.0000299921.15447.b2
https://doi.org/10.1097/01.prs.0000299921.15447.b2
https://doi.org/10.52547/wjps.10.2.14
https://doi.org/10.52547/wjps.10.2.14
https://doi.org/10.1093/asj/sjz335
https://doi.org/10.1093/asj/sjz335
https://doi.org/10.1097/SAP.0000000000002712
https://doi.org/10.1097/SAP.0000000000002712
https://doi.org/10.1097/PRS.0000000000004827
https://doi.org/10.1080/26895269.2021.1890302

	High BMI as risk factor in mastectomy in transmasculine individuals: a retrospective matched case-control study
	ABSTRACT
	Introduction
	Materials and methods
	Institutional setting
	Surgical procedure and postoperative care
	Inclusion criteria and matching
	Retrospective chart study
	Ethical statement

	Results
	Discussion
	Disclosure statement
	Ethical approval
	Funding
	References


