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Abstract

Facial gender-affirming surgery (FGAS) is a transformative step for transgender individuals in their
gender care journey. Even so, the way outcomes are measured and reported is highly inconsistent
and unstudied. This limits the ability to compare studies or develop clear, patient-centered
benchmarks for success. We systematically assess how current research defines FGAS outcomes and
lay the groundwork for a unified core outcome set (COS). A systematic review was conducted
following PRISMA 2020 guidelines. PubMed was searched through March 15, 2025, we identified 334
studies, and four reviewers independently screened studies. After screening, 232 studies met
inclusion criteria, encompassing 30,937 patients. Data were extracted on study characteristics,
surgical procedures, outcome domains, measurement tools, and follow-up duration. Descriptive
statistics and chi-square analyses were used to evaluate reporting trends. Most studies emphasized
aesthetic outcomes (61.6%) and complications (60.0%), fewer addressed psychosocial well-being
(45.7%), quality of life (21.6%), or reoperation rates (20.7%). Only 26 of the 232 studies used validated
outcome instruments, such as FACE-Q or PROMIS (p < 0.001). Among studies that reported
satisfaction, only 41.2% provided numerical or stratified scores. Outcome reporting in FGAS research
is fragmented and dominated by subjective or unvalidated assessments. A standardized COS is
needed to unify research practices, facilitate meaningful comparisons, and ensure that outcomes align
with patient-defined measures of surgical success.

Keywords: facial gender-affirming surgery; facial feminization; facial masculinization; gender
affirming care; core outcome set; craniofacial

1. Introduction

Facial gender-affirming surgery (FGAS) targets one of the most important anatomic regions
contributing to gender dysphoria in transgender and non-binary individuals [1]. For some patients,
particularly those assigned male at birth, FGAS may be the most impactful surgical intervention for
alleviating dysphoria [1]. As access to FGAS has grown and surgical techniques have evolved,
research on outcomes has expanded in parallel. Even so, how these outcomes are defined and
reported varies substantially across studies [1-6].

This heterogeneity is not unique to FGAS, but it presents particular challenges in a field where
patient-centered constructs—such as gender congruence, psychosocial well-being, and satisfaction—
are central to evaluating success. Some studies emphasize technical or anatomic precision, others rely
on surgeon-reported aesthetic impressions, and only a minority incorporate validated patient-
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reported outcome measures. Psychosocial outcomes, functional changes, and long-term patient
experiences are mentioned far less frequently [1]. As a result, the literature is fragmented, difficult to
synthesize, and limited in its ability to guide evidence-based care or generate best practices.

Core Outcome Sets (COSs) offer a structured solution to these challenges. COSs define a
minimum group of outcomes that should be reported consistently across studies evaluating a
particular intervention. They have been successfully implemented in reconstructive surgery,
including breast reconstruction after mastectomy through initiatives such as BRAVO [21,22]. The
Core Outcome Measures in Effectiveness Trials (COMET) Initiative has further emphasized the value
of COSs in reducing heterogeneity, strengthening comparative research, and ensuring that outcomes
reflect the priorities of both patients and clinicians [8].

To inform COS development for FGAS, it is necessary to first characterize the full range of
outcomes currently reported in the literature. Initial observations reveal studies that variously
prioritize surgical measurements, aesthetic judgment, or limited satisfaction metrics, often without
standardized definitions of success [18]. Understanding where outcome reporting is consistent,
where it is lacking, and which measurement tools are being used is essential for building a unified
and patient-centered framework.

This study undertook a systematic review of 334 FGAS publications to map current outcome
reporting practices, identify gaps in measurement, and clarify the domains emphasized across the
literature. The goal is to provide the foundation needed for subsequent consensus-building and COS
development, ultimately improving clarity, comparability, and clinical relevance in FGAS outcomes
research.

2. Materials and Methods

Search Strategy and Selection Criteria: A comprehensive literature search was performed in
PubMed to identify studies reporting outcomes of facial gender affirming surgery published through
March 15, 2025; the search was last updated on March 15, 2025. The search strategy included terms
related to transgender and gender diverse populations (for example transgender, gender dysphoria,
gender incongruence) and facial gender affirming procedures (for example facial feminization
surgery, rhinoplasty, mandibular contouring, tracheal shave). Filters were used to exclude studies
focused on aesthetic procedures for cisgender patients, facial trauma, or congenital craniofacial
conditions. This systematic review was conducted in accordance with the PRISMA 2020 guidelines,
and all reporting elements recommended in the PRISMA checklist have been incorporated. A
PRISMA flow diagram (Figure 1) was used to document study selection and ensure transparency [23].

Search Strategy Details: The complete PubMed search strategy, including all Boolean operators
and field tags, is provided in Appendix Table Al, as required by PRISMA 2020 Item 7. Citation
searching was not performed. Search strategies were not adapted from prior reviews. The search
strategy was not peer reviewed.

Study Screening and Eligibility: Titles and abstracts of all identified records were screened
independently by four reviewers (SR, SR, GA, RC). Full texts were reviewed to determine final
eligibility. Eligible study designs included retrospective and prospective studies, case series, case
reports, and reviews with extractable data. Narrative reviews without primary extractable data,
editorials, and non-surgical studies were excluded. Studies were included if they evaluated surgical
facial gender affirming procedures and reported clinical, functional, aesthetic, psychosocial, quality
of life, or patient reported outcomes. Studies were excluded if they focused only on non-surgical
interventions such as hormone therapy, voice training, or hair transplantation, were non-English,
were cadaveric studies, or were narrative reviews without primary data. Studies that could not be
obtained after institutional access and interlibrary loan attempts were excluded. Review articles and
commentaries that contained extractable outcome data were retained and handled separately to
avoid duplication. When a review included patients who also appeared in primary data sources, only
the primary data were counted. Any disagreements during screening or selection were resolved by
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discussion among the review team. This review was not prospectively registered with PROSPERO
or any other registry.
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Figure 1. PRISMA 2020 Flow Diagram. This diagram outlines the study selection process for the systematic
review of facial gender-affirming surgery (FGAS) outcomes. A total of 334 studies were identified through a
comprehensive PubMed search. After screening titles and abstracts, 99 studies were excluded for not meeting
inclusion criteria and 3 reports were not able to be retrieved. Full-text review was conducted on 232 articles, all
of which were included in the final analysis. Reasons for exclusion during both rounds of screening included
non-surgical focus, lack of outcome reporting, or irrelevance to FGAS. This diagram reflects the final sample

analyzed for outcome domains, measurement tools, study design, and methodological quality.

Data Extraction and Outcome Measures: Data were extracted using a standardized template.
Extracted information included publication year, country, study design, sample size, study duration,
participant demographics, surgical focus, and outcome domains. Outcome categories included
aesthetic, functional, psychosocial, clinical measurement, satisfaction, health related quality of life,
complications, and other domains. Information on outcome measurement methods was also
recorded, including whether outcomes were reported by patients or physicians, whether validated
instruments were used, follow-up duration, and the methods used to report satisfaction.

Psychosocial outcomes and health related quality of life were defined clearly for this review
because studies used these terms inconsistently. Psychosocial outcomes referred to mental and social
dimensions of well-being such as emotional adjustment, social relationships, and self-esteem. Health
related quality of life was defined more broadly to include physical, mental, emotional, and social
functioning. While psychosocial outcomes can contribute to health related quality of life, the two
categories were extracted separately.

Two reviewers (MM and KS) independently performed data extraction, and disagreements were
resolved by joint review.

Quality Assessment: Methodological quality of non randomized studies was assessed using the
Methodological Index for Non Randomized Studies criteria. Risk of bias for non-randomized studies
was assessed using the MINORS tool by two reviewers independently. Reporting bias and certainty
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assessments were not performed because this review did not involve meta-analyses or graded bodies
of evidence. Items assessed included prospective data collection, appropriateness of endpoints,
unbiased assessment, and sample size justification. Studies for which these criteria did not apply,
such as descriptive papers, were not assigned MINORS scores but were retained for outcome
mapping when primary data were present.

Data Analysis: Extracted data were organized in a structured spreadsheet. Descriptive statistics
were used to summarize study characteristics, outcome domains, the use of validated measurement
tools, and trends in outcome reporting. Pearson’s chi square tests were used to compare categorical
variables such as study design and outcome domains. Bartlett’s test was used to examine variability
in follow-up duration across studies. McNemar’s test was used to compare proportions of physician
reported and patient reported outcomes. All analyses were performed in RStudio version 12.1 (Posit,
Boston, MA). A significance threshold of p < 0.05 was used. Because this review did not include
pooled effect estimates, no summary effect measures (e.g., risk ratios, mean differences) were
calculated. No meta-analysis was performed because included studies were heterogeneous in design,
outcome measures, and reporting style. Data were synthesized descriptively and grouped by
outcome domain, anatomical region, study design, and measurement method. No statistical
transformations were applied, and all outcomes were reported as described in the source studies.

3. Results

3.1. Study Characteristics

Of the 334 publications identified, 231 met inclusion criteria, with a combined total of 30,936
participants. The included studies consisted of retrospective studies (n=80, 34.6 percent), review
articles (n=79, 34.2 percent), case reports or case series (n=24, 10.4 percent), prospective studies (n=18,
7.8 percent), and commentaries (n=12, 5.2 percent). Publication years ranged from 1990 to 2025, with
the highest number of publications emerging in 2024 (n=57, 24.7 percent). Studies were conducted
across 30 countries, with the largest proportion from the United States (n=159, 68.5 percent).

The average duration of observational studies was 6.1 + 7.1 years (range 0.1 to 38 years). Sample
sizes varied substantially, with a median of 36 participants (IQR 15 to 168). Demographic reporting
was inconsistent. Among studies reporting adequate details, transgender women were the most
represented group (92.6 percent, n=214), followed by transmasculine participants (14.3 percent, n=33)
and nonbinary participants (5.2 percent, n=12). The mean reported participant age was 34.5 + 8.8 years.

3.2. Procedures and Facial Regions Prioritized

Surgical focus varied across studies. The upper third of the face was addressed in 151 studies
(65.4 percent), the midface in 134 studies (58.0 percent), and the lower third in 139 studies (60.2
percent). Panfacial interventions were described in 99 studies (42.9 percent). Procedures involving
the neck, including chondrolaryngoplasty, appeared in 47 studies (20.3 percent).

Outcomes by anatomical region showed consistent patterns. Studies focusing on the upper third
most often used aesthetic outcomes and cephalometric or CT based measurements. Midface studies
most frequently emphasized aesthetic assessments, rhinoplasty specific anthropometric
measurements, and surgeon-rated appearance. Lower third studies often reported complications and
objective measurements related to bony contouring, along with patient satisfaction. Panfacial studies
were the most likely to include psychosocial outcomes and quality-of-life measures, although these
remained inconsistently applied.

3.3. Outcome Domains

Outcome reporting varied widely. Aesthetic outcomes were the most frequently reported (61.5
percent, n=142), followed by complications (60.2 percent, n=139), satisfaction (51.5 percent, n=119),
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psychosocial outcomes (45.9 percent, n=106), clinical measurements (36.4 percent, n=84), reoperation
or readmission rates (20.8 percent, n=48), and health related quality of life (21.6 percent, n=50).

The category labeled other outcomes occurred in 23.8 percent of studies (n=55). This category
included perioperative experience, intraoperative variables such as anesthesia duration and blood
loss, postoperative factors such as opioid use, and measures related to speech or vocal quality when
applicable.

No included study reported using the GENDER-Q, which was recently developed and
published after the inclusion period for most studies.

A chi square goodness of fit test showed significant variability in how outcome domains were
distributed across studies (x2 =115.8, p <0.001). Additional chi square analyses demonstrated strong
associations between psychosocial outcomes and health related quality of life (p < 0.001), satisfaction
and both psychosocial outcomes and health related quality of life (p < 0.001), and anatomic
measurement with aesthetic outcomes (p <0.001).

Among studies reporting patient satisfaction (n=85), 36.8 percent used patient ratings, 36.8
percent assessed quality of life or social functioning, 16.5 percent used observer-rated appearance,
and 0.8 percent used artificial intelligence based assessments.

3.4. Primary Outcomes

When primary outcomes were explicitly stated, aesthetic objectives were the most common,
followed by functional outcomes such as voice quality, complications, or reoperation rates. Fewer
studies focused on patient-centered outcomes such as satisfaction, gender congruence, or
psychosocial status. These were often reported qualitatively, without validated instruments or formal
scoring systems. Objective metrics such as cephalometrics appeared inconsistently and were usually
paired with subjective assessments. Only a minority of studies defined success in measurable terms.

3.5. Outcome Tracking and Measurement

Reporting of follow-up timing showed substantial variability. Across all studies that reported
both first and last follow-up, the average times were 3.7 months (range 0.25 to 12 months) and 23.6
months (range 1.5 to 204 months), respectively. Bartlett’s test demonstrated significant variability in
both early follow-up (x2 = 11.5, p < 0.01) and late follow-up (x2 = 223.2, p < 0.0001), indicating
inconsistent tracking practices.

Physician-reported outcomes appeared in 149 studies (64.5 percent), which was significantly
higher than patient-reported outcomes (97 studies, 42.0 percent; p < 0.001). A subset of 69 studies
(29.9 percent) incorporated both physician and patient perspectives. Among patient satisfaction
studies, most relied on general statements rather than quantitative scales. Only 35 studies provided
numerical satisfaction scores, with an average satisfaction level of 89.2 + 9.5 percent (range 69.3 to
100.0 percent).

3.6. Validated Measurement Tools

Only 26 studies used validated outcome instruments. FACE-Q was the most common (n=13),
followed by PROMIS (n=2) and GRBAS (n=2). No studies used GENDER-Q. This reflects a substantial
gap in standardized patient-reported outcome measurement across facial gender affirming surgery.

3.7. Quality Assessment

Methodological quality as measured by the MINORS criteria varied. The median score for non
comparative studies was 9 (IQR 7 to 11), indicating low to moderate quality. Comparative studies
had an average score of 16 (IQR 14 to 18), indicating moderate quality. Common limitations included
lack of prospective data collection, absent control groups, and incomplete reporting of follow-up and
statistical justification.
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3.8. Risk of Bias Assessment

Methodological quality varied across studies. The median MINORS score for non-comparative
studies was 9 (IQR 7-11), indicating low to moderate quality. Comparative studies had a median
score of 16 (IQR 14-18), representing moderate quality. Common limitations included lack of
prospective data collection, absence of control groups, and incomplete follow-up reporting.
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Figure 3. Heterogeneity of Outcome Measurement Methods Across Domains in Facial Gender-Affirming
Surgery Studies. The size of each bubble indicates the relative frequency with which each domain-method
pairing was reported across included studies. For instance, large bubbles along the “Quality of life, social
reintegration” column suggest that this patient-reported method is the most common for assessing psychosocial
and HRQoL outcomes. In contrast, domains like “Reoperation/Readmission” or “Complication” are more
frequently reported via objective measurements or alternative methodologies. This visually underscores both
the diversity and inconsistency in how outcomes are defined and measured in FGAS research. Notably, many

domains are assessed through multiple methods, reinforcing the need for standardization in outcome reporting.

Table 1. Outcome Domains Across Included Studies. This table summarizes the distribution of outcome
domains assessed across the included studies. Outcome domains were categorized as either internal (patient-
centered) —such as psychosocial functioning, quality of life, or satisfaction —or external (appearance-focused)—
including metrics like facial aesthetics or surgical symmetry. While some studies incorporated a combination of
internal and external outcomes, the majority prioritized external domains, reflecting a broader trend in the

literature toward emphasizing aesthetic results over patient-reported experiences or functional outcomes.

Outcome Domain Papers Reported
(%)
Psychosocial 43.19
Measurements 37.09
Aesthetics 60.56
Reoperation/Readmission | 21.60
Complication 62.44
HRQOL 22.54
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Other 25.35

Table 2. Number of Outcome Domains Assessed per Study. This table illustrates how many outcome domains
each study included in its evaluation. The majority of studies assessed only one or two domains, highlighting a
narrow focus in outcome reporting. Few studies captured a broader range of outcomes, suggesting limited
multidimensional assessment. This trend underscores the need for more comprehensive evaluation frameworks

that integrate both patient-centered and aesthetic outcomes in future research.

Outcomes Reported Papers Reported (%)

Quality of Life / Reintegration into Society | 35.21

Observer-rated Appearance 17.37
Artificial Intelligence Rating 0.94

Quantitative Anatomical Measurement 25.82
Other 45.07

4. Discussion

This review demonstrates considerable variability in how outcomes are defined, measured, and
reported within the facial gender affirming surgery literature. Although the number of publications
in this area has increased substantially in recent years, there remains no shared framework for
determining what constitutes success in these procedures [8]. Most studies evaluate aesthetic or
technical endpoints, and these are often based on surgeon judgment rather than standardized,
transparent criteria. Patient centered outcomes such as psychosocial functioning, gender congruence,
and quality of life are incorporated less frequently and are measured inconsistently when included.
This lack of uniformity limits the field’s ability to compare findings across studies, perform meta-
analyses, or establish benchmarks that reflect patient priorities.

Only 26 of 232 studies used validated patient reported outcome instruments, which represents
a small minority in the current evidence base. Although many studies identified primary outcomes,
most did not provide definitions that reflected patient experience or expectations. Measures of
psychosocial well-being or long-term functional change were uncommon, and the methodological
quality of studies was generally low to moderate based on MINORS criteria. These limitations have
practical consequences. Heterogeneous outcome reporting has been cited in policy documents from
private insurers as a reason for restricting coverage of facial gender affirming surgery, since the
inconsistency makes it difficult to demonstrate reliable improvements in gender dysphoria or related
domains [4,5]. Without consistent measurement, it is also challenging to develop best practices in
perioperative care, rehabilitation, or multidisciplinary coordination, including emerging approaches
such as surgical prehabilitation programs [24-26].

The variability in outcomes is also influenced by the diversity of procedures encompassed by
facial gender affirming surgery. The upper third, midface, lower face, and neck involve distinct
anatomic goals and functional considerations, and studies focusing on these regions often use
different outcome metrics. This variation reflects genuine differences in surgical objectives but also
contributes to fragmentation in the literature. For the purposes of Core Outcome Set (COS)
development, consolidating these procedures into a single review allows for a comprehensive
evaluation of all outcomes currently being measured. However, a future COS will likely need to
incorporate domain specific modules to capture the unique goals of different facial regions while still
maintaining a minimum set of shared outcomes.

The development of a COS offers a structured solution to these problems and establishes a
minimum group of outcomes that should be reported consistently in all studies evaluating an
intervention [27]. It does not restrict additional outcomes but ensures that essential domains are
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always included. For facial gender affirming surgery, a COS would help unify reporting practices,
strengthen comparative research, and support patient-centered clinical decision making.

Outcome instrument selection will be an important component of COS development. Generic
instruments such as PROMIS offer strong psychometric rigor, population-level comparability, and
flexibility across domains. These advantages make PROMIS valuable for assessing constructs such as
mental health functioning, social participation, and overall well-being. However, PROMIS
instruments do not capture face-specific concerns or gender affirmation metrics. In contrast, FACE-
Q provides detailed assessment of facial appearance and surgical change but is procedure specific
and cannot be compared against broader populations. GENDER-Q, published in late 2024 and
designed for gender affirming care more broadly, addresses many of the gaps identified in this review,
including gender congruence, satisfaction, and psychosocial impact. Even so, it is not specific enough
for facial gender affirming surgery, and there remains a need for a COS focused specifically on FGAS.
No studies in our dataset used GENDER-Q, which reflects that many included publications predated
its release, as our literature search was conducted in March 2025. A future COS for facial gender
affirming surgery will likely require both generic instruments to capture broader changes in well-
being and condition specific tools to assess appearance-related and gender specific outcomes.

Beyond improving standardization, the development of a COS has important implications for
equity. Transgender and nonbinary individuals remain underrepresented in surgical outcomes
research, and inconsistent reporting risks reinforcing this underrepresentation [28]. A COS would
require future studies to consistently include outcomes that matter to these communities, supporting
a more inclusive evidence base. Standardized, transparent outcome reporting may also strengthen
policy and insurance coverage decisions by providing clear, reproducible data on the effects of facial
gender affirming surgery.

Advancing this work will require a structured, multi phase consensus process. The next step
involves qualitative work with key stakeholders, including transgender patients, surgeons who
perform facial gender affirming surgery, primary care clinicians, mental health professionals, speech
specialists, and community advocates. These discussions will help identify outcomes that are most
meaningful across perspectives. These findings can then be integrated into a Delphi process, which
uses iterative rounds of rating and feedback to reach consensus among a diverse panel of experts.
This strategy has been used successfully in the development of the GENDER-COS project for genital
gender affirming surgery [29] and provides a model for establishing a COS for facial gender affirming
surgery.

This review has several limitations. The search was limited to studies accessible through
PubMed and to the plastic surgery literature. Other specialties, particularly otolaryngology and oral
and maxillofacial surgery, also contribute to facial gender affirming surgery, and their relative
underrepresentation is a limitation of the available evidence. Inconsistent demographic reporting
across studies also limited the ability to analyze outcomes by age, race, or gender identity. Finally,
many studies lacked complete information regarding follow-up duration, validated instrument use,
or primary endpoint definitions, which may reduce the strength of cross-study comparisons.

This review also has limitations related to the review process. Only one database (PubMed) was
searched, which may have missed relevant studies indexed elsewhere. The review was not
prospectively registered, and no protocol was prepared, which may introduce procedural bias.
Additionally, data extraction was limited by inconsistent reporting across studies, and the inability
to obtain several full texts may have introduced selection bias.

5. Conclusions

In this review, we examined the existing literature on outcomes in facial gender affirming
surgery to create a comprehensive overview of how outcomes are currently defined and measured.
By mapping the full range of reported domains, instruments, and measurement practices, this work
provides the first structured foundation needed to guide the development of a COS for facial gender
affirming surgery. The findings highlight areas of inconsistency, underreporting, and limited use of
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validated tools, all of which underscore the need for greater standardization. The next phase will
require direct engagement with patients, clinicians, and other stakeholders to build consensus on
which outcomes should form the core of future research. Establishing a COS will help create more
consistent, comparable, and patient-centered outcome reporting for facial gender affirming surgery
moving forward.
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Abbreviations

The following abbreviations are used in this manuscript:

FGAS Facial Gender Affirming Surgery

COs Core Outcome Set

PROMIS  Patient-Reported Outcomes Measurement Information System.
FACE-Q Facial Appearance and Cosmetic Enhancement Questionnaire

Appendix A

Table A1l. Full Electronic Search Strategy (PubMed). The full search strategy used for the PubMed database is
provided below, including all Boolean operators, field tags, and exclusion filters. This strategy was designed to
maximize specificity for studies reporting outcomes of facial gender-affirming surgery. No date, language, or
study design filters were applied. The search was last run on March 15, 2025.
Database: PubMed
Search Date: March 15, 2025
Search Strategy:
(
transgender*[Title/Abstract] OR transsexual*[Title/Abstract] OR “gender dysphor*”[Title/Abstract] OR
“gender incongruen*”[Title/Abstract] OR “gender non-binary”[Title/Abstract] OR
“gender affirm*”[Title/Abstract] OR “gender transition*”[Title/Abstract] OR
“gender reassign*”[Title/Abstract] OR “male-to-female”[Title/Abstract] OR “female-to-male”[Title/Abstract]

AND
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“facial gender affirming surgery”[Title/Abstract] OR
“facial gender confirmation surgery”[Title/Abstract] OR
“facial feminization surgery”[Title/Abstract] OR
“facial feminization surgeries”[Title/Abstract] OR
“facial masculinization surgery”[Title/Abstract] OR
“gender affirming facial surgery”[Title/Abstract] OR
“gender confirming facial surgery”[Title/Abstract] OR
(“FES”[Title/Abstract] AND (transgender*[Title/Abstract] OR “gender affirm*”[Title/Abstract] OR “gender
dysphoria”[Title/Abstract])) OR
(“FMS”[Title/Abstract] AND (transgender*[Title/Abstract] OR “gender affirm*”[Title/Abstract] OR “gender
dysphoria”[Title/Abstract])) OR
(
(“feminization”[Title/Abstract] OR “masculinization”[Title/Abstract] OR “feminizing”[Title/Abstract] OR
“masculinizing”[Title/Abstract])
AND
(“facial ~ surgery”[Title/Abstract] =~ OR  “face”[Title/Abstract] = OR  “jaw”[Title/Abstract] = OR
“chin”[Title/Abstract] OR
“cheek”[Title/Abstract] OR “mandible”[Title/Abstract] OR “rhinoplasty”[Title/Abstract] OR
“forehead”[Title/Abstract] OR “brow”[Title/Abstract] OR “tracheal shave”[Title/Abstract] OR
“chondrolaryngoplasty”[Title/Abstract] OR “genioplasty”[Title/Abstract])
) OR
(
(“facial  bone”[Title/Abstract] OR  “forehead”[Title/Abstract] OR  “brow”[Title/Abstract] OR
“jaw”[Title/Abstract] OR
“chin”[Title/Abstract] OR “cheek”[Title/Abstract] OR “rhinoplasty”[Title/Abstract] OR
“mandible”[Title/Abstract] OR “mandibular”[Title/Abstract] OR “orbital”[Title/Abstract] OR
“tracheal shave”[Title/Abstract] OR “chondrolaryngoplasty”[Title/Abstract])
AND
(“surgery”[Title/Abstract] OR “surgical”[Title/Abstract] OR “contouring”[Title/Abstract] OR
“reconstruction”[Title/Abstract] OR “reduction”[Title/Abstract] OR “augmentation”[Title/Abstract])
AND
(“transgender”[Title/Abstract] OR “transsexual”[Title/Abstract] OR “gender affirming”[Title/Abstract] OR
“gender dysphoria”[Title/Abstract])

)

)

NOT  (“cosmetic  surgery”[Title/Abstract] = NOT  (“transgender”[Title/Abstract] = OR  “gender
affirming”[Title/Abstract]))

NOT  (“aesthetic ~ surgery”[Title/Abstract] = NOT  (“transgender”[Title/Abstract] = OR  “gender
affirming”[Title/Abstract]))

NOT  (“facial  rejuvenation”[Title/Abstract] =~ NOT  (“transgender”[Title/Abstract] OR  “gender
affirming”[Title/Abstract]))
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NOT (“facial trauma”[Title/Abstract] NOT (“transgender”[Title/Abstract] OR “gender
affirming”[Title/Abstract]))
NOT (“facial reconstruction cancer”[Title/Abstract] NOT (“transgender”[Title/Abstract] OR “gender
affirming” [Title/Abstract]))
NOT (“facial deformity”[Title/Abstract] NOT (“transgender”[Title/Abstract] OR “gender
affirming”[Title/Abstract]))
NOT (“congenital facial”[Title/Abstract] NOT (“transgender”[Title/Abstract] OR “gender
affirming”[Title/Abstract]))
NOT (“cisgender”[Title/Abstract] NOT (“transgender”[Title/Abstract] OR “gender affirming”[Title/Abstract]))

Table A2. Characteristics of Included Studies on Facial Gender-Affirming Surgery

This table summarizes key characteristics of the studies included in the systematic review. Extracted variables
include paper citation, sample size (N), study type (retrospective, prospective, review, case study, cohort,
commentary, or feasibility report), and the facial region(s) addressed (upper face, midface, lower face, neck, or
whole face). Where specified, procedures such as jaw reduction, rhinoplasty, chondrolaryngoplasty, genioplasty,
lip lift, forehead contouring, and multi-procedural approaches are noted. The table highlights the heterogeneity
of study designs, sample sizes, and anatomical focus across the FGAS literature, reflecting the lack of

standardized outcome reporting frameworks.

Citation N Study Type Facial Regions

Lee, H. H., & Singh, M. (2022). Jaw reduction surgery. Otolaryngol Clin North Am, 55(4), 859-870. 3000 Retrospective Lower face

Tolley, P., Susarla, S., & Ettinger, R. E. (2024). Gender-affirming facial surgery: lower third of the face. Oral and Maxillofacial Surgery

0 Retrospective Whole face
Clinics, 36(2), 207-219.
Berli, J. U., & Loyo, M. (2019). Gender-confirming rhinoplasty. Facial Plastic Surgery Clinics, 27(2), 251-260. 0 Review Middle face
Gupta, N., & Clark, C. (2023). Forehead Contouring. Facial Plastic Surgery Clinics of North America, 31(3), 363-370. 0 Review Upper face
Gupta, N., & Clark, C. (2023). Forehead Contouring. Facial Plastic Surgery Clinics of North America, 31(3), 363-370. 0 Review Upper/middle face
Béez-Mérquez, J. (2022). Feminization Rhinoplasty. Otolaryngologic Clinics of North America, 55(4), 809-823. 0 Review Middle face
Vandenberg, K. N., Plocienniczak, M. J., & Spiegel, J. H. (2023). Chondrolaryngoplasty. Facial Plastic Surgery Clinics of North America,

0 Review Neck
31(3), 355-361.
Salgado, C.]J., Nugent, A. G., Satterwaite, T., Carruthers, K. H., & Joumblat, N. R. (2018). Gender reassignment: feminization and

0 Retrospective Upper/middle face
masculinization of the neck. Clinics in plastic surgery, 45(4), 635-645.
Spiegel, J. H. (2019). Facial feminization for the transgender patient. Journal of Craniofacial Surgery, 30(5), 1399-1402. 0 Review Face/neck
Tang, C. G., Debbaneh, P. M., & Kleinberger, A. J. (2022). Chondrolaryngoplasty. Otolaryngologic Clinics of North America, 55(4), 871-884. 0 Review Neck
Salibian, A. A., & Bluebond-Langner, R. (2019). Lip lift. Facial Plastic Surgery Clinics, 27(2), 261-266. 0 Review Lower face
Sturm, A., & Chaiet, S. R. (2019). Chondrolaryngoplasty-thyroid cartilage reduction. Facial plastic surgery clinics of North America, 27(2),

0 Review Neck
267-272.
Vandenberg, K. N., Plocienniczak, M. J., & Spiegel, J. H. (2023). Chondrolaryngoplasty. Facial Plastic Surgery Clinics of North America,

0 Prospective Upper face
31(3), 355-361.
Lundgren, K. C., & Koudstaal, M. J. (2019). Midfacial bony remodeling. Facial Plast Surg Clin North Am, 27(2), 221-226. 0 Prospective Middle face
England, H., & Totonchi, A. (2023). Commentary on: Facial Gender Affirming Surgery: Frontal Bossing Surgical Techniques Outcomes

0 Commentary Upper face
and Safety. Aesthetic Plastic Surgery, 47(4), 1362-1363.
Flaherty, A.]., Sharma, A., Crosby, D. L., & Nuara, M. J. (2020). Should gender-affirming surgery Be prioritized during the COVID-19

0 Commentary Face/neck
pandemic?. Otolaryngology—-Head and Neck Surgery, 163(6), 1140-1143.
Ching, A. H., & Persing, J. A. (2022). Objectification of transgender female patients in surgical goals of facial feminization surgery. Plastic

0 Commentary Middle/lower face

and Reconstructive Surgery, 149(2), 358e-360e.
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Selvaggi, G., Vieira Saint Clair Mafra, N., & Tarnow, P. (2025). Commentary on: Facial Gender-Affirming Surgery: Frontal Bossing

0 Commentary Upper face
Surgical Techniques, Outcomes and Safety. Aesthetic Plastic Surgery, 49(11), 3339-3340.
Gibstein, A. R., Jabori, S. K., & Danker, S. (2022). Facial feminization surgery: part 1 of the plastic surgeon’s perspective of gender-

0 Review Whole face
affirming surgery. Plastic and Aesthetic Nursing, 42(3), 137-142.
Spiegel, J. H. (2020). Gender affirming and aesthetic cranioplasty: what’s new?. Current opinion in otolaryngology & head and neck

0 Review Upper face
surgery, 28(4), 201-205.
Massenburg, B. B., Ettinger, R. E., & Morrison, S. D. (2023). Gender-affirming surgery of the mandible: lower jaw feminization and

0 Review Lower face
masculinization. Facial Plastic Surgery Clinics, 31(3), 381-392.
Weinstein, B., Alba, B., Dorafshar, A., & Schechter, L. (2023). Gender Facial Affirmation Surgery: Cheek Augmentation. Facial Plastic

0 Review Middle face
Surgery Clinics of North America, 31(3), 393-397.
Jumaily, J. S. (2022). Cheek Augmentation in Gender-Affirming Facial Surgery. Otolaryngologic Clinics of North America, 55(4), 825-834. 0 Review Middle face
Donaldson, L., Okifo, F., & Garcia-Rodriguez, L. (2023). Preparing for Facial Feminization Surgery. Facial plastic surgery clinics of North

0 Review Face/neck
America, 31(3), 349-354.
Rodman, R. (2022). Developments in facial feminization surgery. Current Opinion in Otolaryngology & Head and Neck Surgery, 30(4),

0 Review Whole face
249-253.
Jacobs, J., & Flaherty, A.J. (2023). Re:“Sex Differences in Adult Facial Three-Dimensional Morphology: Application to Gender-Affirming

0 Commentary Whole face
Facial Surgery” by Bannister et al. Facial Plastic Surgery & Aesthetic Medicine, 25(6), 455-455.
Jordan Deschamps-Braly, M. D. (2019). Feminization of the Chin Genioplasty Using Osteotomies. Facial Gender Affirmation Surgery, An

0 Review Lower face
Issue of Facial Plastic Surgery Clinics of North America, 27(2), 243.
Van Boerum, M. S., Salibian, A. A., Bluebond-Langner, R., & Agarwal, C. (2019). Chest and facial surgery for the transgender patient.

0 Review Face/neck
Translational Andrology and Urology, 8(3), 219.
Sykes, J. M., Dilger, A. E., & Sinclair, A. (2019). Surgical Facial Esthetics for Gender Affirmation. Dermatologic Clinics, 38(2), 261-268. 0 Review Face/neck
Sykes, J. M., Dilger, A. E., & Sinclair, A. (2019). Surgical Facial Esthetics for Gender Affirmation. Dermatologic Clinics, 38(2), 261-268. 0 Commentary Upper face
Therattil, P. J., Hazim, N. Y., Cohen, W. A., & Keith, J. D. (2019). Esthetic reduction of the thyroid cartilage: a systematic review of

69 Review Neck

chondrolaryngoplasty. JPRAS open, 22, 27-32.
Tollinche, L. E., Rosa, W. E., & van Rooyen, C. D. (2021). Perioperative considerations for person-centered gender affirming surgery.

0 Review Face/neck
Advances in anesthesia, 39, 77.
Morrison, S. D., & Satterwhite, T. (2019). Lower jaw recontouring in facial gender-affirming surgery. Facial Plastic Surgery Clinics, 27(2),

0 Review Middle/lower face
233-242.
Juszczak, H. M., Fridirici, Z., Knott, P. D., Park, A. M., & Seth, R. (2019). An update in facial gender confirming surgery. Current Opinion

0 Review Face/neck
in Otolaryngology & Head and Neck Surgery, 27(4), 243-252.
Chao, J. W., & Malyavko, A. (2020). The utility of diced cartilage fascia graft augmentation of the nasal dorsum in transgender feminizing

7 Review Middle face
rthinoplasty. Plastic and Reconstructive Surgery, 146(5), 697e-698e.
Barnett, S. L., Choe, ], Aiello, C., & Bradley, J. P. (2023). Facial feminization surgery: anatomical differences, preoperative planning,

0 Review Whole face
techniques, and ethical considerations. Medicina, 59(12), 2070.
Glorion, A., Perrillat, A., Foletti, ]. M., & Cristofari, S. (2022). Surgical techniques used in chin feminization: Literature review and

0 Review Lower face
knowledge update. Journal of Stomatology, Oral and Maxillofacial Surgery, 123(6), e883-e887.
Rodman, R. (2022). Commentary on “Sex Differences in Adult Facial 3D Morphology: Application of Gender-Affirming Facial Surgery” by

0 Commentary Whole face
Bannister et al. Facial Plastic Surgery & Aesthetic Medicine, 24(S2), S-31.
Harris, J., Premaratne, I. D., & Spector, J. A. (2021). Facial masculinization from procedures to payment: a review. LGBT health, 8(7), 444-

0 Review Whole face
453.
Callen, A. L., Badiee, R. K., Phelps, A., Potigailo, V., Wang, E., Lee, S, ... & Narvid, J. (2021). Facial feminization surgery: key CT findings

0 Review Whole face

for preoperative planning and postoperative evaluation. American Journal of Roentgenology, 217(3), 709-717.
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Aires, M. M., Vasconcelos, D. D., & Moraes, B. T. D. (2021). Chondrolaryngoplasty in transgender women: Prospective analysis of voice
15 Prospective Neck
and aesthetic satisfaction. International Journal of Transgender Health, 22(4), 394-402.
Labarthe, P., Beaudoin, P. L., Wong, E., Garrel, R., de Boutray, M., & Damecourt, A. (2023). Combined genioplasty, chondrolaryngoplasty,
and glottoplasty: A novel scarless procedure in facial feminization surgery. Journal of Stomatology, Oral and Maxillofacial Surgery, 124(6), 15 Case Study Lower face
101575.
Hohman, M. H., & Teixeira, J. (2021). Transgender surgery of the head and neck. 0 Review Whole face
Escandén, J. M., Morrison, C. S., Langstein, H. N., Ciudad, P., Del Corral, G., & Manrique, O. J. (2022). Applications of three-dimensional
1473 Review Whole face
surgical planning in facial inization surgery: a sy: ic review. Journal of Plastic, Reconstructive & Aesthetic Surgery, 75(7), el-el4.
Pansritum, K. (2021). Forehead and hairline surgery for gender affirmation. Plastic and Reconstructive Surgery-Global Open, 9(3), e3486. 23 Retrospective Upper face
Nassar, A., Naba, J., & Demian, J. (2024). Lip feminization: A review. JPRAS open, 41, 311-319. 0 Review Lower face
Tang, C. G. (2020). Evaluating patient benefit from laryngochondroplasty. The Laryngoscope, 130, S1-514. 73 Retrospective Neck
Mommaerts, M. Y., Voisin, C., Otero, J. ]., & Loomans, N. A.]. (2019). Mandibular feminization osteotomy — preliminary results.
5 Retrospective Lower face
International Journal of Oral and Maxillofacial Surgery, 48(5), 597-600.
Tolley, P., Susarla, S., & Ettinger, R. E. (2024). Gender-affirming facial surgery: lower third of the face. Oral and Maxillofacial Surgery
0 Review Face/neck
Clinics, 36(2), 207-219.
Thomas, J. P. (2022). Feminization Laryngoplasty-A Comprehensive Approach to Reducing the Size of the Larynx and Pharynx.
0 Review Neck
Otolaryngologic Clinics of North America, 55(4), 739-748.
Ramly, E. P., Katave, C., & Ranganathan, K. (2024). Facial feminization: Upper third of the face. Oral and Maxillofacial Surgery Clinics,
0 Review Upper face
36(2), 183-194.
Ascha, M., Hassan, B., & Liang, F. (2024). Facial feminization: middle third of the face. Oral and Maxillofacial Surgery Clinics, 36(2), 195-
0 Review Middle face
205.
Ozer, M., Toulabi, S. P., Fisher, A. D., t'Sjoen, G., Buncamper, M. E., Monstrey, S., ... & Motmans, J. (2022). ESSM position statement
0 Review Whole body
“sexual wellbeing after gender affirming surgery”.
Ngaage, L. M., McGlone, K. L., Xue, S., Knighton, B. J., Benzel, C. A., Rada, E. M,, ... & Rasko, Y. M. (2020). Gender surgery beyond chest
0 Review Whole face
and genitals: current insurance landscape. Aesthetic surgery journal, 40(4), NP202-NP210.
Akhavan, A. A, Pang, J. H., Morrison, S. D., & Satterwhite, T. (2024). Gender Affirming Facial Surgery—Anatomy and Procedures for
0 Review Whole face
Facial Masculinization. Oral and Maxillofacial Surgery Clinics, 36(2), 221-236.
Hazkour, N., Palacios, J., Lu, W., Goote, P., Rivera, R., & Bastidas, N. (2022). Multiprocedural facial feminization surgery: a review of
31 Review Whole face
complications in a cohort of 31 patients. Journal of Craniofacial Surgery, 33(8), 2502-2506.
Donaldson, L., Wuly, J., & Garcia-Rodriguez, L. (2023). Gender affirmation surgery of the face for the transfeminine patient. Facial Plastic
0 Review Whole face
Surgery, 39(05), 569-574.
Bonapace-Potvin, M., Pepin, M., Navals, P., Medor, M. C., Lorange, E., & Bensimon, E. (2023). Facial gender-affirming surgery: Frontal
100 Retrospective Upper face
bossing surgical techniques, outcomes and safety. Aesthetic Plastic Surgery, 47(4), 1353-1361.
Amendola, S., Stemmler, N., Cosgrove, M., & Ruggiero, F. (2024). Anesthetic Considerations for Gender-Affirming Airway and Facial
0 Review Whole face
Procedures. AANA journal, 92(4).
Caprini, R. M., Oberoi, M. K., Dejam, D., Chan, C. H., Potemra, H. I. M., Morgan, K. B,, ... & Lee, J. C. (2023). Effect of gender-affirming Comparative
169 Whole face
facial feminization surgery on psychosocial outcomes. Annals of surgery, 277(5), €1184-e1190. cohort study
Stowell, J. T., Jha, P., Martinez-Jorge, ]., Middlebrooks, E. H., Broderick, D. F., & Bhatt, A. A. (2022). Neuroradiology in transgender care:
0 Review Face/neck
facial feminization, laryngeal surgery, and beyond. Radiographics, 42(1), 233-249.
Thnat, J. M., Aral, A., Mukherjee, T., & Alperovich, M. (2024, August). Computerized surgical planning in gender affirming facial surgery.
0 Review Face/neck
In Seminars in Plastic Surgery (Vol. 38, No. 03, pp. 209-213). Thieme Medical Publishers, Inc..
Murphy, A. 1, Asadourian, P. A, Marano, A. A., & Rohde, C. H. (2022). Patients and procedures of facial gender confirmation surgery: a
203 Retrospective Face/neck

NSQIP study. Journal of Craniofacial Surgery, 33(1), 298-302.
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Salesky, M., Zebolsky, A. L., Benjamin, T., Wuly, J. A., Park, A., Knott, P. D., & Seth, R. (2022). Gender-affirming facial surgery:
77 Retrospective Whole face
experiences and outcomes at an academic center. Facial Plastic Surgery & Aesthetic Medicine, 24(1), 54-59.
Asokan, A., Sudheendran, M. K., Mohandas, M., George, P. S., & Nair, R. M. (2023). Facial Feminization Surgery: Preoperative Planning
0 Case Face/neck
and Surgical Technique for a Harmonious Outcome. Indian Journal of Plastic Surgery, 56(04), 298-309.
Colebunders, B., Brondeel, S., D’Arpa, S., Hoebeke, P., & Monstrey, S. (2017). An update on the surgical treatment for transgender
0 Review Whole body
patients. Sexual medicine reviews, 5(1), 103-109.
MacGregor, J. L., & Chang, Y. C. (2020). Minimally invasive procedures for gender affirmation. Dermatologic clinics, 38(2), 249-260. 0 Review Whole face, jaw
Knox, J., & Hoffman, W. Y. (2024). Facial Gender-Affirming. Gender Affirming Surgery, An Issue of Oral and Maxillofacial Surgery Clinics
of North America, E-Book: Gender Affirming Surgery, An Issue of Oral and Maxillofacial Surgery Clinics of North America, E-Book, 36(2), 0 Review Face/neck
237.
Alper, D. P., Almeida, M. N, Hu, K. G., De Baun, H. M., Hosseini, H., Williams, M. C,, ... & Alperovich, M. (2023). Quantifying facial Prospective,
48 Face/neck
feminization surgery’s impact: focus on patient facial satisfaction. Plastic and Reconstructive Surgery—Global Open, 11(11), e5366. Retrospective
Fakurnejad, S., Mohan, S., Seth, R., & Knott, P. D. (2025). Functional and cosmetic considerations in gender-affirming feminization
0 Review Middle face
rhinoplasty. Otolaryngologic Clinics of North America, 58(2), 315-323.
Thnat, J.,, Hu, K. G, Wood, S., Sutherland, R., Allam, O., Parikh, N., & Alperovich, M. (2025). Trends in revision facial feminization surgery.
327 Retrospective
Journal of Craniofacial Surgery, 36(2), 769-772.
Patel, V., Nolan, I. T., Card, E., Morrison, S. D., & Bared, A. (2021). Facial hair transplantation for transgender patients: a literature review
0 Review Lower face
and guidelines for practice. Aesthetic Surgery Journal, 41(3), NP42-NP51.
Setbacks in Forehead Feminization Cranioplasty: A ic Review of Complications and Patient-Reported Outcomes Eggerstedt et al.
673 Review Upper face
(2020)
Li, D., Xu, L., Yu, Z,, Yuan, J., & Wei, M. (2021). Necessity of facial contouring in feminization surgery for Chinese transgender females.
16 Retrospective Middle/lower face
Annals of Translational Medicine, 9(7), 603.
Chaya, B. F., Berman, Z. P., Boczar, D., Siringo, N., Colon, R. R., Trilles, J., ... & Rodriguez, E. D. (2021). Current trends in facial
77 Retrospective Face/neck
surgery: an 1t of safety and style. Journal of Craniofacial Surgery, 32(7), 2366-2369.
Ellis, M., Choe, J., Barnett, S. L., Chen, K., & Bradley, J. P. (2024). Facial feminization: perioperative care and surgical approaches. Plastic
0 Review Whole face
and reconstructive surgery, 153(1), 181e-193e.
Alcon, A., Badiee, R. K., Barnes, L. L., Pardo, S. T., Zevin, B., & Pomerantz, J. H. (2023). Gender-affirming facial feminization surgery at a
17 Retrospective Whole face
public, safety-net hospital: a single-center early experience. Journal of Craniofacial Surgery, 34(3), 1010-1014.
Hu, A. C, Liu, M. T., & Chan, C. H. (2023). Gender affirming surgery in nonbinary patients: a single institutional experience. Arch Plast
67 Retrospective Whole body
Surg 50 (1): 63-69.
Sharaf, B., Kuruoglu, D., Bite, U., & Morris, J. M. (2022, August). Point of care virtual surgical planning and 3D printing in facial
0 Review Whole face
feminization surgery. In Seminars in Plastic Surgery (Vol. 36, No. 03, pp. 164-168). Thieme Medical Publishers, Inc..
Cronin, B.]., & Lee, J. C. (2024). Preoperative radiology and virtual surgical planning. Oral and Maxillofacial Surgery Clinics, 36(2), 171-
0 Review Whole face
182.
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1302 Review Face/neck
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