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Abstract Background Recent advocacy efforts and expanded insurance coverage has in-
creased health care utilization among transgender patients. Therefore, it is pivotal
that surgical residents are properly trained to care for transgender patients in both
clinical and surgical settings. Yet, no formal curriculum or training requirements exist
for surgical residents. The aim of this systematic review is to understand the surgical
trainee’s postgraduate education and training with respect to transgender health and
gender-affirming surgeries (GAS).
Methods A Preferred Reporting Items for Systematic Reviews and Meta-analyses
(PRISMA)-compliant literature search was performed on December 04, 2020 in
PubMed, Elsevier Embase, and Wiley Cochrane Central Register of Controlled Trials.
The retrieved hits were screened and reviewed by two independent reviewers.
Results Our literature search identified 186 unique publications, of which 14 surveys
and one interventional study from various surgical specialties including plastic surgery,
urology, otolaryngology, oral and maxillofacial surgery (OMS), dermatology, and
obstetrics and gynecology (OBGYN) were included in this study. The majority of
residents and program directors in surgical specialties believe education related to
transgender health is important, and the current exposure in surgical training does not
sufficiently prepare surgical residents to care for this marginalized population.
Conclusion Current postgraduate surgical training in gender-affirming surgery is
nonuniform across surgical specialty, geographical region, and individual program.
Incorporating training modules and hands-on experiences into surgical trainee educa-
tion will better prepare residents for the numerous clinical and surgical interactions
with transgender patients. Further research is required to better understand how to
best incorporate these experiences into existing surgical curriculums.
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Introduction

It is estimated that approximately 25 million people world-
wide identify as transgender.1,2 The term transgender
describes those whose gender identity differs from their
sex assigned at birth and/or does not confirm to the conven-
tional gender binary, including gender nonbinary, gender
nonconforming, gender queer, and gender diverse.3 Trans-
gender patients have previously experienced significant
levels of discrimination within health care settings.4–6 How-
ever, recent advocacy efforts and expanded insurance cover-
age has decreased stigma and improved access to health care
for this patient population. As transgender health care
utilization continues to increase, so too will the requested
number of gender-affirming surgeries (GAS).7 Therefore, it is
pivotal that surgical residents are properly trained to care for
transgender patients in both clinical and surgical settings.

As per the World Professional Association for Transgender
Health (WPATH), treatment of gender dysphoria involves
psychiatric,medical, andsurgical interventions.Multiplestud-
ies have already assessed the current undergraduate medical
education related to transgender health.8 A well-cited 2011
studybyObedin-Maliver et al discovered that themedian time
devoted to lesbian, gay, bisexual, and transgender (LBGT)
content in undergraduatemedical educationwas only 5hours
across 4 years of school.9 This was further supported byDubin
et al, who performed a systematic review of the current
literature related tomedical student and resident transgender
health awareness and found that education in these curricu-
lums was often limited to one-time attitude and awareness-
based interventions.10 These studies established the limited
transgender health exposure in medical school curriculums.
Recently, there has been an increase in literature describing
transgender-specific education for surgical training programs.
However, no literature has summarized our current under-
standing of the postgraduate training in surgical residency
related to transgender health.

Multiple surgical specialties have already begun partici-
pating in GAS, including plastic surgery, urology, otolaryn-
gology, oral and maxillofacial surgery (OMS), and obstetrics
and gynecology (OBGYN). Yet, no formal curriculum or
training requirements exist for surgical residents preparing
to care for transgender patients. The aim of this systematic
review is to better understand the surgical trainee’s educa-
tion and training with respect to transgender health and
GAS.

Methods

Literature Search
This systematic review adhered to the standards of the
Cochrane Handbook of Systematic Reviews of Interventions
and was written in the format provided by the Preferred
Reporting Items of Systematic Reviews and Meta-Analyses
(PRISMA) statement.11–13 (►Fig. 1). On December 04, 2020,
we performed a comprehensive and reproducible electronic
search for studies regarding GAS postgraduate training in
PubMed, Elsevier Embase, and Wiley Cochrane Central Reg-

ister of Controlled Trials. See ►Appendix 1 for the compre-
hensive search strategies.

Eligibility Screening
The retrieved hits were screened and reviewed by two inde-
pendent reviewers, based on the title and abstract and using
predefined inclusion and exclusion criteria. A third reviewer
was asked to adjudicate in the casewhere consensus could not
be reached among initial reviewers. An additional assessment
was performed, based on the full-text versions of all selected
records and thosewith insufficient information in the title and
abstract. Studies were included if they addressed transgender
health education related to a surgical or procedural specialty.
Reasons for exclusion included irrelevant outcomes, inability
to acquire full text, abstract only publications, secondary
sources (reviews, commentaries, letters to the editor), and
publications without English translation.

Results

The electronic search yielded a total of 186 unique hits.
Screening of the title and abstract led to the inclusion of 33
studies for secondary evaluation. Screening of the citations,
references, and related articles of the33 reviewedmanuscripts
yielded two additional papers. Fifteen original studies were
ultimately included in thesystematic review. Fourteenof these
were survey-based studies among various surgical specialties
such as plastic surgery, urology, otolaryngology, OMS, derma-
tology, and OBGYN. One manuscript included in this review
implementedatrainingmoduleconsistingofbothdidacticand
cadaveric dissection. Notable primary outcomes included
trainee exposure with respect to transgender care, program
director and resident perceptions and attitudes of transgender
care, and currently established transgender health curricu-
lums. Secondaryoutcomes includedgeographical region, com-
fortability caring for this patient population, and beliefs
regarding gender-affirming surgical fellowships. All of the
publications were from North America.

Current Training for Surgical Residents in
Transgender Health

Initial surveys among American plastic surgery and urology
residents revealed that surgical trainee exposure to GAS is
highly variable (►Table 1). Morrison et al surveyed 322
plastic surgery residents and fellows from 21 training pro-
grams and found that approximately 65% had received
education or had direct patient exposure to transgender
patients during residency.14 Dy et al found that among 289
urology residents, 54% of respondents received education
about or were directly exposed to transgender patients.
Urology residents were more likely to have direct patient
interaction as opposed to formal lectures.15 Exposure varied
geographically in both cohorts. Despite the inconsistencies in
training, respondents in both surveys agreed that exposure
to transgender education is important.16,17

A secondary survey performed by Morrison et al found
that among 154 American plastic surgery and urology
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programs, as reported by program directors, the median
dedicated time to transgender healthwas 1 didactic hour and
2 clinical hours anually.18Asmost surgical training programs
range from 5 to 7 years, this amounts to no more than
21hours of transgender health exposure.19 The reported
median allotted time also does not capture that 18% of plastic
surgery and 42% of urology programs had no didactic edu-
cation, and a third of plastic surgery and urology programs
had no clinical exposure.18 All three initial surveys indicated
that a positive program director attitude toward transgender
education correlatedwithmore trainee exposure and formal
education.14,15,18 These results built upon the preliminary
surveys claims that a surgical trainee’s transgender educa-
tion was nonuniform and varied, based on factors such as

geography and overall program attitude toward transgender
care.

A 3-year follow-up survey of 43 American plastic surgery
program directors asserted that consistent education across
residency programsmay be improving.20Magoon et al found
that a large majority of programs now devote educational
time to transgender health and are planning on increasing
these efforts in the coming years.20 Programs now spend
3.5 hours annually on GAS curriculum, an increase of 1 hour
per year from prior surveys and an indication that programs
are committed to their plans to increase transgender health
related education.18,21Although only 26% of programs report
dedicated clinical experience with transgender patients, and
the majority of that exposure exclusively dealt with

Fig. 1 Study selection process. Flow diagram depicting the number of manuscripts identified, retrieved, screened, and included in the final
systematic review.
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chest/breast surgery, 67% of program directors felt that their
residents were prepared to address transgender-related
concerns. As opposed to initial surveys, continuing medical
education (CME) hours per year dedicated to the topic did not
vary by region. Widespread transgender health education
among surgical residents may continue to improve as GAS
becomes more commonly accepted and practiced.

Despite the improvement in recent plastic surgery stud-
ies, a survey of multiple specialties from Canada, including
urology, found that none of the 14 urology residency respon-
dents felt competent managing trans-related urologic care,
and none of them agreed that their current education was
adequate.22 Similar to previous studies, 43% of respondents
had no curricular exposure to transgender health care.18,22

Half of the urology residents agreed that transgender health
care was included as a part of their specialty and only 29%
planned on incorporating it into their future practice.20,22

Despite being significantly underpowered, it highlights the
need for further transgender health care training in current
urological residencies in order to reflect the resident-
endorsed desire for increased GAS training.15

Other surgical specialties involved in the multidisciplin-
ary approach to GAS and transgender health include otolar-
yngology, OMS, and dermatology. Otolaryngology and OMS
residents are uniquely qualified to perform the facial and
pitch alteration surgeries desired by transgender patients,
and dermatologists commonly perform minimally invasive
gender-affirming procedures (MIGAPs) such as soft-tissue
augmentation, laser hair removal, and neuromodulator injec-
tions.23,24 However, residency exposure to transgender care
is mixed among these surgical specialties. Massenberg et al
found that 30% of American ENT residents had exposure to
transgender health, most commonly with facial and pitch
surgeries such as cricothyroid approximation or endoscopic
vocal cord shortening.25 Exposure was similar in American
OMS residencies, as identified in a national survey per-
formed by Ludwig et al.26 A survey of 38 program directors,
which included not only dermatologists but also otolaryng-
ologists, oculoplastic surgeons, and plastic surgeons, found
that 47% of programs offer training in MIGAP procedures.24

These are only preliminary studies in their respective spe-
cialties and may not capture the true residency experience
and attitudes, as these studies were limited by low-response
rates. Further studieswill be required to fully understand the
experiences and perceptions of surgical trainees in these
specialties.

Training was even more limited amongst OBGYN pro-
viders and fellows. Unger found that among 141 American
OBGYN providers, only 20% received any training regarding
transgender patient care during residency and only a third
felt comfortable providing care to these patients.27 Mehta
et al had similar results, identifying only 25% of American
providers who received education in lesbian, gay, bisexual,
transgender and gender-nonconforming (LGB-TGNC) health
during residency and fellowship.28 Those with previous
training were more likely to self-identify or have a close
contact identifying as LGB-TGNC, and training did not corre-
late with provider comfort caring for transgender patients,

suggesting that prior training may have inadequately pre-
pared the providers.27,28 This is significant as OBGYN pro-
viders play a crucial role in the long-term medical and
surgical care of these patients. Among female pelvic medi-
cine and reconstructive surgeons, a hybrid between OBGYN
and urology surgical specialties, Chang et al found that most
fellows had no experience with transgender patients (26%
with outpatient exposure, 16% with inpatient exposure) and
70% of fellows had no transgender health didactics during
fellowship.29 Only 33% of fellows at institutions where GAS
was not performed felt comfortable performing gender-
affirming hysterectomywith salpingo-oopherectomy, as op-
posed to the 88% of fellows at institution where GAS was
performed.29

Despite the lackof exposure, Grimstad et al found that 82%
of American OBGYN residency program directors felt that
transgender health objectives were important and 96% fa-
vored the addition of a transgender component in their
curriculum.30 This was reiterated by Mehta et al who found
that 60% of providers desired further training in LGB-TGNC
health.28 Similar to other surgical specialties, OBGYN resi-
dents feel only “somewhat” prepared to care for this mar-
ginalized population, despite strongly agreeing that
education in transgender care is important, and highlighting
the need for a more developed formal curricula.31 This
request for increased education is supported by The Ameri-
can College of Obstetricians and Gynecologists, who echoed
the need for transgender education in response to a land-
mark study that detailed disparities affecting this communi-
ty.32 Yet, current curricula lack sufficient transgender
education. A follow-up survey performed by Vinekar et al
found that 31 out of 61 responding American residency
programs currently offered transgender health education
and 24 programs planned to introduce educational didactics
in the preceding year.33 However, only 20 programs offered
clinical training for transgender patients and only five intro-
duced surgical techniques for GAS. Current research may not
fully elucidate a true understanding of the current transgen-
der education for OBGYN, as response rates were overall
much lower among OBGYN providers, program directors,
and residents when compared to other specialties.

Discussion

Training in transgender health for surgical residents is nei-
ther standardized nor uniform and the current exposure
during residency does not sufficiently prepare all residents
to care for this marginalized population.15,18,26,30,31,33 The
Accreditation Council for Graduate Medical Education
(ACGME) at this time has no case log requirements or
mandated education related to transgender health and
GAS.34 As a result, a surgical trainee’s experience varies
significantly across surgical specialty, geographical region,
and individual program. Specialties such as otolaryngology,
OMS, and OBGYN report less exposure when compared to
plastic surgery and urology (►Fig. 2).14–35 Residents from
different specialties reported significantly different comfort
levels when caring for transgender patients.22,28,31 Recently,
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an emphasis has been placed on the multidisciplinary and
holistic approach to transgender health.35 It is therefore
imperative that surgical residents in all specialties that
perform GAS receive adequate education and exposure
related to transgender care. Standardizing training with
competency-based guidelineswill prepare surgical residents
uniformly to care for transgender patients undergoing GAS.

Themajority of residents and program directors in surgical
specialties encourage transgender health education during
residency.15,18,26,30,31,33 However, not all surgical residents
felt that transgender health was an important component of a
residency curriculum.14,18,25,26,36Multiple studies have dem-
onstrated that residents and providerswith prior education in
transgender health were more likely to desire further train-
ing.15,28As programs commit to implementing and expanding
transgender education in upcoming curriculums, we antici-
pate the relative emphasis on transgender health in surgical
education will propagate and become considered a founda-
tional component of surgical training.14,18,20,26,33,36 Through
standardization of training and increased support for trans-
gender health education, programs will be better suited to
adequately train residents in GAS.

While transgender health education during surgical resi-
dency continues to evolve, there has been a simultaneous

increase in GAS fellowship opportunities and a demand for
fellowship-trained surgeons.19,37,38 Despite program direc-
tors disagreeing on the need for fellowship training in GAS,
multiple studies have shown that most residents in plastic
surgery, urology, otolaryngology, and OMS support fellow-
ship training.14,15,20,21,25,26 Fellowship opportunities will
further prepare trainees to master the technically challeng-
ing GAS, and better care for these patients in a variety of
clinical settings. Additional training is also supported by
patients, as it has been shown to alleviate stress in patients
undergoing these life-changing surgeries.39

Limitations and the Development of New
Transgender-Health Curricula

Our current understanding of surgical training related to
transgender care is primarily derived from survey-based
studies. These are often limited by generalizability and
incomplete participation and are frequently susceptible to
selection and response bias. These studies are also restricted
to North America and do not provide insight into training
elsewhere in the world. GAS are commonly performed in
Africa, Asia, Europe, and South America. Further studies will
be required to better understand the robustness of surgical

Fig. 2 Resident exposure to transgender health across surgical specialties. Average percent of resident exposure to transgender health and
gender-affirming surgery (GAS), based on specialty. This figure included results from six obstetrics and gynecology (OBGYN) studies, one oral
and maxillofacial surgery (OMS) study, one otolaryngology study, three plastic and reconstructive surgery studies, and three urology studies.
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training in transgender health globally. However, the surveys
included in this study together identify an overall under-
standing of the current surgical trainee experience in North
America. Ultimately, existing researchwill lay foundation for
interventional studies such as the development of training
modules to be implemented in surgical curriculums.

One such training experience has been demonstrated by
Pfaff et al, who executed a structured facial feminization
course that included a 1-hour lecture and cadaveric dissec-
tion for 11 plastic surgery residents and five medical
students (►Table 2).40 Pre- and postcourse self-assessments
confirmed an improved understanding of facial feminiza-
tion in transgender females. Several barriers to establishing
similar training modules have been cited, such as lack of
faculty expertise, formal curriculum, and resources.33 There
is no consensus regarding which formats of educational
interventions are best suited to teach transgender health.41

However, initial curriculums may be best achieved through
easily accessed online training modules. Online material
may offer programs an affordable, high-quality, standard-
ized educational resource in transgender health.42 Live
surgery training courses for gender-affirming procedures
have been produced annually via WPATH. A set of guiding
principles to drive the development of new curricula has
been previously explored by Schechter et al. This includes
recommendations for surgical trainees to perform at least
25 top and bottom surgeries over a 2-year period.36 How-
ever, technical skills alone will not sufficiently prepare
residents. An effective surgical training in transgender
health will require a multidisciplinary, holistic approach
that includes core lectures, clinical and technical training,
CME, and research.35,36,43 This well-rounded experience
will prepare residents for competency-based interactions
with transgender patients which will translate to a multi-
tude of care settings.44 Eventually, this comprehensive
education may be adapted by the ACGME or other global
medical education councils. Formal training will also stan-
dardize trainee exposure and education, limiting program
and geographical variation and better preparing trainees for
the recent increase in new GAS fellowships.19

Summary

Current postgraduate surgical training in GAS is nonuniform
across surgical specialty, geographical region, and individual

program and does not sufficiently prepare all surgical resi-
dents to care for this marginalized population. Incorporating
training modules and hands-on experiences into surgical
trainee education as well as working toward the develop-
ment of a formal GAS curriculum will better prepare resi-
dents for the numerous clinical and surgical interactions
with transgender patients and standardize exposure. Devel-
opment of fellowships in GAS will allow those seeking
further education to explore these opportunities. Further
research is required to better understand how to best
incorporate these experiences into existing surgical
curriculums.
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Appendix 1

PubMed (103 results on December 4, 2020)
Sex Reassignment Surgery/education[mh] OR transgender persons/education[mh] OR ((sex reassignment surgery[mh]

OR transgender persons[mh] OR transsexualism[mh] OR gender affirming[tiab] OR transgender�[tiab] OR transexual�[tiab])
AND (medical education[ti] OR education, medical[mj] OR (fellow�[ti] OR otolaryngol�[ti] OR procedure�[ti] OR residen�[ti]
OR surg�[ti] OR trainee�[ti] OR urolog�[ti]) AND (educat�[ti] OR student�[ti] OR teach�[ti] OR train�[ti])))

Elsevier Embase (88 results on December 4, 2020)
(’sex reassignment’/exp OR ’transgender’/exp OR ’gender affirming’:ti,ab OR transgender�:ti,ab OR transexual�:ti,ab) AND

(’education’/exp/mj OR ’medical education’/expOR educat�:ti OR student�:ti OR teach�:ti OR train�:ti) AND (operati�:ti,ab OR
otolaryngolog�:ti,ab OR procedure�:ti,ab OR surgeon�:ti,ab OR surger�:ti,ab OR surgic�:ti,ab OR urolog�:ti,ab)

Wiley Cochrane Central Register of Controlled Trials (10 results on December 4, 2020)
([mh “sex reassignment surgery”] or [mh “transgender persons”] or [mh transsexualism] or (gender near/2 affirm�):ti,ab or

transgender�:ti,ab or transsexual�:ti,ab) and ([mh “education, medical”] or educat�:ti or student�:ti or teach�:ti or train�:ti)

Indian Journal of Plastic Surgery Vol. 55 No. 2/2022 © 2022. Association of Plastic Surgeons of India. All rights reserved.

Gender-Affirming Surgery Training Khouri et al.138


