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INTRODUCTION
As many as 1.4 million Americans, or 0.6% of the adult 

population, identify as trasngender.1 As cultural norms 
shift and insurance coverage expands, more patients 
seek gender affirming surgery (GAS) to fulfill gender 
expression goals, and procedures such as facial feminiza-
tion surgery (FFS) are increasingly performed.2,3 In this 
marginalized patient population, GAS has been shown to 

reduce gender dysphoria, depression, and suicidality—
highlighting its significant impact on patient well-being.4,5

FFS describes craniomaxillofacial procedures that 
transform masculine-appearing features into more 
feminine-appearing structures.4 It includes procedures 
such as chondrolaryngoplasty to reduce thyroid carti-
lage prominence, mandibular setback, genioplasty, rhi-
noplasty, facial implants, forehead cranioplasty, hairline 
advancement, and fronto-orbital reshaping.3,4 FFS is 
often a pivotal step in the surgical journey of nonbinary 
and transgender patients, critical to achieving congru-
ence between a person’s facial features and the physical 
expression of their gender identity.3 As a highly visible 
area, facial misgendering is an exceedingly common 
problem with devastating impacts on a person’s daily 
experience.5

Unfortunately, the existing literature on FFS suffers 
from inconsistent outcome reporting, underpowered stud-
ies, and lack of standardized perioperative management 
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ABSTRACT

Background: Facial feminization is a critical step in a transfeminine patient’s surgi-
cal transition. However, the existing literature on the various types of feminization 
surgeries suffers from inadequate reporting on perioperative aspects of care, such 
as preoperative evaluation and postoperative outcomes. The aim of this study is 
to evaluate facial feminization surgery (FFS), preoperative planning, and patient 
reported outcomes after various types of procedures.
Methods: An electronic database search of Ovid MEDLINE was completed accord-
ing to PRISMA guidelines for articles pertaining to FFS. Study characteristics, 
operative information, and patient demographics were collected. Data concerning 
preoperative imaging, virtual simulation, postoperative complications, and patient-
reported outcome measures (PROMs) were collected and analyzed for patterns.
Results: A total of 22 papers representing 1302 patients were included for analy-
sis. The most commonly discussed operations included upper face procedures, 
particularly of the forehead (17 studies, 77%). When discussed, preoperative plan-
ning for FFS included standard photography in 19 (86%) studies, advanced imag-
ing, such as cephalometry or computed tomography, in 12 (55%) studies, and 
virtual simulation of surgical outcomes in four (18%) studies. Patient-centered 
outcomes, such as postoperative satisfaction, were described in 17 (77%) stud-
ies. Standardized PROMs were heterogenous across included studies with only 11 
(50%) including at least one PROM.
Conclusions: FFS is common, safe, and highly satisfying for transfeminine 
patients  seeking surgical intervention for identity actualization. Future 
research concerning transgender care must evaluate advanced surgical plan-
ning and 3D simulation combined with more standardized assessment of 
PROMs to ensure high-quality analysis of patient satisfaction. (Plast Reconstr 
Surg Glob Open 2022;10:e4210; doi: 10.1097/GOX.0000000000004210; Published 
online 17 March 2022.)
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guidelines.6 Information regarding virtual surgical plan-
ning in the transfeminine population is limited, but its use 
may help to achieve treatment goals and educate patients 
for appropriate expectations.6,7 It is also important to assess 
how FFS impacts patient lives from a patient-centered 
approach. GAS has been shown to significantly improve 
quality of life (QOL); however, there are disparities in how 
patient-reported outcomes are measured, and therefore 
it  is difficult to understand which methods of FFS have 
high patient satisfaction and improve dysphoria.4,8

The aim of this study is to assess the literature on FFS 
and its perioperative period by analyzing the prevalence 
of various FFS procedures, planning techniques employed 
in the preoperative stage, and postoperative patient-
reported outcomes.

METHODS

Study Design and Search Strategy
A systematic review was performed to identify all stud-

ies that report any FFS procedure in the literature. The 
primary endpoints of this review were to assess (1) the 
prevalence of different types of FFS described in the litera-
ture; (2) the proportion of studies that report preopera-
tive surgical planning; and (3) the prevalence of reporting 
clinical-centered outcomes (CCOs) and patient-centered 
outcomes (PCOs). Additional endpoints included details 
of the methods of surgical preoperative planning and 
common outcomes and findings reported after FFS 
procedures.

This review adhered to Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) guide-
lines. A search of Ovid MEDLINE was performed using 
Medical Subject Heading (MeSH) terms and keywords 
including, but not limited to: rhinoplasty, chondrolaryngoplasty, 
blepharoplasty, rhytidoplasty, nasal surgical procedures, mandible 
reconstruction; feminization, feminize (see table, Supplemental 
Digital Content 1, which displays systematic review search 
strategy, http://links.lww.com/PRSGO/B971). No restric-
tions were set on the year of publication or country of origin.

Study Selection
For inclusion, studies had to report any FFS and any 

outcome of FFS, including clinical or patient satisfaction 
outcomes. Two reviewers (A.A.A. and J.C.B.) screened 
each citation for relevance based on title and abstract. If 
a screening decision was not unanimous, a third reviewer 
(A.R.T.) was consulted until consensus. The remaining 
studies underwent full-text review. All included papers 
were English language observational studies published 
in peer-reviewed journals from any country of origin. 
Systematic reviews, editorials, or case reports on less than 
three patients were excluded. The Newcastle-Ottawa Scale 
(NOS) was applied to assess the quality and possible biases 
of each article by a single reviewer.

Data Collection and Analysis
The specific facial feminization procedures and patient 

demographics were collected for each study and reported 

as weighted value means. Facial regions were defined as 
upper face (including forehead and eyes), middle face 
(including nose, cheeks, and ears), lower face (including 
lips, chin, and jaw), and neck, and were quantified by pro-
portion of total procedures performed in all studies. The 
primary study outcomes assessed were preoperative plan-
ning modalities, including photography, imaging, and 
outcome modeling, and postoperative evaluation in the 
categories of CCOs and PCOs. Types of preoperative plan-
ning modalities and postoperative outcomes were quanti-
fied by proportion of studies reporting each modality and 
outcome. Weighted mean complication rates were calcu-
lated, and qualitative satisfaction outcomes were collected.

A flowchart was then generated based on the data 
collected to portray key considerations in the periopera-
tive period for full or partial FFS procedures. The most 
common procedures performed in each facial region 
were highlighted, and commonly reported preoperative 
measurements, imaging, and planning modalities were 
incorporated for each facial region. The most prevalent 
outcomes measured in the included studies were also inte-
grated in the flowchart.

RESULTS

Systematic Review
The initial search strategy yielded 698 citations. 659 

citations were excluded based on title and abstract screen-
ing, leaving 39 manuscripts for full text review. Ultimately, 
22 manuscripts were included for review after 17 were 
excluded for reporting on nonfacial feminization pro-
cedures or lacking appropriate data (Fig.  1). The NOS 
found all studies met a minimum score of six, designating 
study quality as “good” or higher.

Study Characteristics and Patient Population
Table  1 displays the characteristics of the 22 articles 

included. Most were retrospective (n = 18, 81.8%) and from 
a single study center (n = 20, 90.9%). Study period ranged 
from 1 to 12 years, with size ranging between four and 220 
patients. Mean follow-up ranged from 2 to 40 months.

Takeaways
Question: A lack of comprehensive reporting of preop-
erative planning and patient-centered outcomes of facial 
feminization surgery (FFS) exists.

Findings: Twenty-two studies were identified, primarily 
describing upper face procedures. Only 12 (55%) incor-
porated advanced imaging in preoperative planning, 
and even fewer (18%) implemented virtual simulation. 
Patient-centered outcomes were described in 17 (77%), 
using heterogenous patient-reported outcome measures 
(PROMs) in 11 (50%).

Meaning: FFS procedures are infrequently reported, pre-
cluding adequate ability to assess advances in preopera-
tive planning and patient-centered outcomes, calling for 
improved reporting. 

http://links.lww.com/PRSGO/B971
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The 22 manuscripts represented a total of 1302 patients 
undergoing at least one FFS. The median number of 
patients per study was 28 (IQR 16–66). Table 2 illustrates 
the mean patient age, hormone use, prior GAS and FFS 
procedures, and comorbidities. Comorbidities described 
included cardiovascular disease, mood disorders, and 
hypertension.14,16,22 Only three studies reported patient 
demographics, including race or ethnicity, employment 
status, and median income, were only described by three 
studies in total.8,14,26

Facial Feminization Operations
Seven articles described “full FFS” in one or mul-

tiple stages.9,20,22,23,25,28 Six reported on one single 
procedure,17–19,21,26,29 whereas nine reported multiple pro-
cedures.10–16,24,27 The median number of FFS per patient 
was two (IQR 1–4.9).

The most common region operated on was the upper 
face, reported by 17 (77.3%) studies (Fig.  2). The fore-
head was the most common facial structure operated on, 
described in 17 (77.3%) studies. Others frequently oper-
ated on were the nose, jawline, chin, and neck. Figure 3 
specifies the assortment of FFS performed in each facial 
region. Four thousand one hundred eight procedures 

were performed on 1211 patients, based on data from 
18 studies. Two thousand nineteen procedures were per-
formed in the upper face, 695 in the middle face, 1030 
in the lower face, and 408 in the neck. Frequently per-
formed procedures were frontal bone reduction, rhi-
noplasty, mandibuloplasty, hairline repositioning, and 
chondrolaryngoplasty.

Preoperative Evaluation
Preoperative planning was described by most studies 

(n = 21, 95.5%) (Table 3). The majority included standard 
facial photography in their planning, including frontal 
and profile views in 18 studies, three-quarter view in 14, 
and basal views of the nose in two. Additional imaging was 
utilized in 12 (54.5%) articles including cephalometry 
and computed tomography. Facial measurements were 
recorded in half of the studies through in-person measure-
ments (n = 1 study, 4.5%), photogrammetric assessment 
(n = 5, 22.7%), cephalometry (n = 1, 4.5%), or computed 
tomography (CT) imaging (n = 5, 22.7%). Other preoper-
ative planning is reported in Table 3, including orthodon-
tic and vocal evaluation.8,9,19,23,29

Four studies (18.2%) included two-dimensional (2D) 
and three-dimensional (3D) postsurgical simulation and 

Fig. 1. Flowchart demonstrating the search strategy and article selection process for inclusion in this 
systematic review according to PRISMA guidelines. Twenty-two studies met criteria for inclusion.
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the development of 3D surgical guides (Table 3).20,22,23,27 
Each utilized software to generate 3D virtual simulations 
based on CT imaging of outcomes after full FFS, frontal 
bone osteotomy, or mandibular osteotomy.20,22,23,27 Two 
studies by Raffaini et al22,23 integrated the OsiriX image 
processing application to generate 3D simulation of bone 
structure modifications before full FFS. Similarly, Tawa 
et al27 utilized preoperative CT DICOM data to generate 
a 3D model of the skull and simulate frontal bone and 
mandibular osteotomies. In addition to 3D simulation, 
La Padula et al20 used the Morpheus Photograph Warper 
photoediting software to generate 2D modeling of full 
FSS outcomes. Custom-made surgical guides were only 
described by two studies.20,27 Tawa et al27 incorporated 
3-matic software to generate custom titanium guides for 
forehead and chin reconstruction and polyamide guides 
for mandibular angles. La Padula et al20 3D printed two 
models, a bone and soft tissue renderings, both used to 
explain the surgery to patients and as a physical guide 
intraoperatively.

CCOs and Complications
Twenty studies (90.9%) described CCOs including 

complications, measurement changes, and clinician 
assessment (Fig. 4A). The average complication rate was 
5.4% based on data from 16 studies. Table  4 displays 
commonly reported complications. Major complications 
were exceedingly rare, and multiple studies described no 
postoperative complications at all.9,16,17,20,24,26 Only four 

studies discussed the management of complications, with 
intervention in 15 (5.6%) patients including hematoma 
aspiration and revision rhinoplasty.8,11,28 Seven studies that 
described inpatient stay of patients reported that most 
stayed through postoperative day 1; however, Chou et al14 
reported that five (4.0%) patients were discharged the 
same day as their FFS.16,19,22–24,29

Pre and postoperative measurements were com-
pared in eight studies (36.4%) (Fig.  4A).8,11,12,15,17,22,24,27  
Frontonasal angles were increased by an average of 
13.4 degrees,8,11 frontal bossing was setback by an average of 
8.2 mm,12,17 Frankfort horizontal to mandibular plane angle 
was decreased by 1.3 degrees,8 and chin advancement was 
reduced by 0.55 cm.8 Three studies reported clinician rat-
ings and assessments.8,22,23 Morrison et al8 used photogram-
metric analyses to quantify trends toward feminization. Both 
studies by Raffaini et al22,23 described uninvolved surgeons 
who objectively rated aesthetic outcomes on a scale to indi-
cate feminization; both rated more than 80% of outcomes 
as significant feminization. Other CCO included rates of 
revisional surgery in two rhinoplasty studies and vocal alter-
ations after chondrolaryngoplasty in one study.11,18,19

Patient-centered Outcomes
PCO after FFS included assessment of satisfaction 

via informal surveys or standardized PROMs in 17 arti-
cles (77.3%) (Fig.  4B). Seven (31.8%) reported general 
patient satisfaction without validated surveys as displayed 
in Table 5.9,10,16,18,25,28,29 Two articles reported return to work 

Table 2. Patient Demographics and Medical History

 No. Studies No. Patients Weighted Value, Mean ± SD, n (n%)

Mean age, y 20 1261 36.53 ± 5.64
Hormone use 10 391 385 (98.5%)
History of GAS 10 367 207 (56.4%)
History of FFS 10 367 20 (5.4%)
Gender affirmation process length <5 y 1 66 42 (63.6%)
Comorbidities 3 179 56 (31.3%)
Smoking history 5 273  
Median income, USD 2 212 81,305 ± 9,670
Employment status 1 66  
Race or ethnicity 2 212  
Includes mean age, history of FFS, and socio-demographics. When data available, weighted values were calculated as means with SDs or “number of patients (% 
of patients).”

Fig. 2. Facial areas of feminization procedures performed in included articles. A, Most studies reported on procedures of the upper face, with 
the least performed on the neck. B, The highest number of procedures were performed on the forehead and nose.
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within 30 days.22,23 No articles described sexual or social 
well-being outcomes.

Questionnaires that evaluated PROMs were used by 11 
studies (50.0%) (Fig. 4B).8,11,12,17,19,20,22–24,26,27 Table 6 high-
lights eight PROMs used to assess satisfaction, QOL, and 
benefit after FFS. Six studies used questionnaires to rate 
overall satisfaction, finding 89.9% of patients as “satisfied” 
or higher with their outcome.8,12,17,24,26,27 A QOL survey in 

the Raffaini et al22,23 studies showed positive responses, 
suggesting improvement. La Padula et al20 reported sig-
nificant improvements in pre and postoperative SLS and 
SHS scores. The SF-36v2 instrument used by Morrison 
et al8 showed increased QOL scores across all domains 
from 42.7 to 80.6. Tang26 utilized the GBS to measure 
the degree of benefit to patients, and found that 80% of 
patients reported improvements in all domains after chon-
drolaryngoplasty. PROMs more specific to FFS were used 
in three studies.11,19,23 The Nose Feminization Scale (NFS) 
was used by Bellinga et al,11 with patients rating postop-
erative satisfaction as a four out of five, indicating a very 
feminine result. Raffaini et al23 implemented the Aesthetic 
Numeric Log, similar to the Wong-Baker FACES pain scale; 
89% of their patients rated their appearance a 9 to 10 of 
10, indicating high perceived aesthetic improvement. The 
Outcome Instrument for Chondrolaryngoplasty (OIC) 
was integrated by Khafif et al,19 with all patients satisfied 
with their outcome; 75% of patients reported a perfect 
score.

DISCUSSION
This assessment of FFS provides a much needed, com-

prehensive review on critical aspects of the perioperative 
period. We identified minimal reports concerning FFS, 
which encompassed heterogenous procedures in multiple 
facial regions, highlighting a clear deficit in gender affirm-
ing research. Of the existing research, the articles are 
small in cohort sizes and widely varied in procedures, mak-
ing results difficult to generalize and compare. Though a 
significant number of studies reported forehead feminiza-
tion, for example, it was often in combination with other 

Fig. 3. Facial feminization procedures in included articles. Four thousand one hundred eight procedures in the upper, middle, and lower face 
and neck were performed based on data from 18 studies. Data is displayed as “number of procedures (% of patients).”

Table 3. Frequency of Preoperative Planning Modalities 
Described

Preoperative Assessment Method No. Studies

Standard photography 19 (86.4%)
Imaging  
  Cephalometry 7 (31.8%)
  CT 9 (40.9%)
Preoperative measurements  
  Any measurements 11 (50.0%)
  Frontonasal angles 2 (9.1%)
  Forehead dimensions 4 (18.2%)
  Frontal bossing 2 (9.1%)
  Frankfort mandibular plane angle 1 (4.5%)
  Frontal sinus anterior wall thickness 3 (13.6%)
  Chin advancement 1 (4.5%)
Surgical outcome modeling  
  Photographic modeling 1 (4.5%)
  Virtual 3D simulation via CT 4 (18.2%)
  3D surgical guides 2 (9.1%)
Other  
  Interview to assess expectations 1 (4.5%)
  Preoperative gender appearance rating 1 (4.5%)
  Orthodontic evaluation 1 (4.5%)
  Vocal assessment 1 (4.5%)
  Ophthalmic exam 1 (4.5%)
Describes imaging techniques, preoperative measurements, and virtual mod-
eling. Most studies incorporated standard photography in their preoperative 
planning, while only half described preoperative measurements and four 
reported virtual simulation.
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procedures and therefore difficult to isolate individual 
procedures for analysis.

Patient satisfaction with surgery is directly associated 
with satisfaction in the perioperative period, which includes 
a patient’s preoperative interactions and assessment.30 A 
study on breast augmentation found that patients who 
underwent 3D imaging and virtual planning had signifi-
cantly higher BREAST-Q scores, a patient-reported metric 
that assessed satisfaction, confidence in implant size selec-
tion, and communication with provider.31 As FFS is com-
plicated by the need for multiple procedures of highly 
unique facial features with the goal of gender congruence, 
preoperative planning is of even higher importance in this 
population.32 CT and 3D virtual modeling to develop cus-
tom 3D surgical guides has been used infrequently among 

FFS procedures. Within facial plastic surgery, the growing 
use of CT imaging for preoperative planning allows sur-
geons to obtain subsurface imaging and measurements, 
with the potential for 3D simulation.33 Preoperative mea-
surements are important aspects of surgical planning, 
as feminine-appearing facial structures tend to have less 
forehead inclination (−5.9 versus −9.8 degrees), more 
acute nasofrontal angles (120 versus 134 degrees), greater 
Frankfort horizontal and mandibular plane angles (29.6 
versus 26.2 degrees), and less prominent supraorbital 
ridges than masculine-appearing structures.24,34–36 CT 
imaging can improve accuracy and reduce complications 
of procedures to reduce brow prominence, increase naso-
frontal angles, and decrease chin and jaw prominence.37 
Furthermore, incorporating CT image-based modeling 

Fig. 4. Clinical- and patient-centered postoperative assessment. A, Ninety-one percent of studies reported CCOs, including complications 
and facial measurements. B, Seventy-seven percent of studies reported patient-centered outcomes, with only 11 utilizing PROMs.
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into patient–physician decision-making merges the spe-
cific requests, motivations, and expectations of the patient 
with surgical objectives; improved communication can 
increase patient confidence, alleviate anxiety, and form 
realistic expectations.38 Even 2D surgical photographic 
modeling is just as effective in increasing patient QOL 
and perceived aesthetic improvement in orthognathic 
surgery.6

Virtual planning before facial surgery is commonly 
used for orthognathic, aesthetic, and pediatric proce-
dures, with recent improvements in 3D cephalometry, 
digital stereophotogrammetry, 3D CT, and laser surface 
scanning among other technologies.39 Using modeling 
software, such as the OsiriX application used by Raffaini 
et al,22,23 gives new opportunities for surgeons to assess 
feminization outcomes, where subtle alterations specific 
to individual patients’ facial structure promotes substan-
tial results.39 Furthermore, custom surgical guides based 
on CT imaging improves efficiency, safety, and accuracy 
of procedures.32 Three-dimensional printing is increas-
ingly used in plastic surgery to improve the delivery of safe 
and effective surgical methods; its use has even expanded 
to precisely measure volume of fat necessary for fat graft-
ing.40 Limitations to using 3D virtual simulation and 
guides have been cost, time required to train, and skill of 
users.39 Technological advances and increased availability, 
however, have led to a cost benefit when considering fewer 
revisional surgeries and expedited preoperative planning 
overall.41 Thus, preoperative CT, virtual planning, and 3D 

surgical guides can mitigate patient desires and expecta-
tions with accurate and safe surgical planning.42

As FFS techniques and virtual simulation advance, it is 
critical to have appropriate methods to assess the effective-
ness of procedures and preoperative planning through 
patient-reported outcomes. FFS is very safe and has low 
complication rates, as delineated by this review.4 While 
most studies described high satisfaction among patients, 
only half used validated PROMs, and overall data from 
these assessments was limited in detail. PROMs are cru-
cial assessments of patient QOL, satisfaction, function, 
and perceived value of treatment, and are indicators of 
the life-ability of a person, which with FFS includes gen-
der conformity and improved dysphoria.43,44 In the field of 
GAS, especially FFS, there are limited validated methods 
to assess this.45 Previous systematic reviews have found sim-
ilarly low use of validated PROMs in studies on FFS, and 
have only identified one specific to the transgender popu-
lation.46 Most PROMs used in our study were cisgender-
validated aesthetic surveys; this is a common issue among 
literature as even the limited transgender-validated PROMs 
that exist, such as the Gender Identity/Gender Dysphoria 
Questionnaire for Adults and Adolescents (GIDYQ-AA) 
and Urtrecht Gender Dysphoria Scale (UGDS) Gender 
Spectrum, are not specifically designed for GAS out-
comes.47 The Nose Feminization Scale was used by one 
study; however, this is not validated.11

PROMs will aid in advancing surgical techniques and 
goals of FFS and enable improvements in virtual plan-
ning. The FFS Outcomes Evaluation Survey, developed by 
Ainsworth and Spiegel,48 was adapted from a cisgender-
validated facial plastic surgery instrument; however, it has 
not been fully studied among FFS patients. Adapting exist-
ing PROMs to be validated in the feminization popula-
tion, or altering PROMs specific to transgender patients 
to accurately reflect outcomes after GAS is required to 
better understand the impact of FFS. Patients who have 
undergone GAS report less social anxiety and greater 
conformity to societal gender norm expectations, leading 
to less discrimination and rejection.49 Utilizing validated 
FFS-specific PROMs will allow providers to optimize facial 
feminization strategies and surgical planning to promote 
satisfactory and successful gender affirmation.

Figure 5 highlights key considerations for providers in 
the planning and assessment of partial or full FFS, based 
on the data gathered in this review. Preoperative manage-
ment should include appropriate imaging modalities, 

Table 5. Nonstandardized Satisfaction Outcomes

Study Patient Satisfaction

Balaji9 “Patients were satisfied with the outcome of the surgery.”
Becking et al.10 “Without exception, all patients were convinced that their faces had become more feminine.”
Gupta et al.16 “…all patients were satisfied with their cosmetic results”
Hage et al.18 “All patients were satisfied with the final result in that they were convinced their appearance had become more femi-

nine;” “…one patient had expected a more radical hump reduction while another felt her nose was still too wide”
Shams and  

Motamedi25
“…our patients were satisfied with their improvement in appearance with these standard set of operations”

Telang28 “All operated patients reported satisfaction with the overall outcome. They reported significant improvement in their 
feeling of gender incongruence or being mis-gendered by others in the society.”

Villepelet et al.29 “100% of our patients were satisfied in the short term.”
Seven studies reported qualitative satisfaction outcomes for their patients.

Table 4. Complications after Facial Feminizing Surgery

Complication
No. Studies 

(No. Patients)

Weighted 
Reported  

Complications

All complications 16 (994) 54 (5.4%)
 Wound complication or dehiscence 4 (415) 21 (5.1%)
 Major wound infection 5 (273) 7 (2.6%)
 Hematoma 5 (529) 7 (1.3%)
 Epistaxis 3 (236) 5 (2.1%)
 PE or DVT 4 (183) 3 (1.6%)
 Ophthalmic injury 1 (121) 3 (2.5%)
 CSF fistula or leak 3 (479) 1 (0.2%)
 Pulmonary edema 1 (121) 1 (0.8%)
 Nerve injury 3 (292) 0 (0.0%)
 Seroma 2 (235) 0 (0.0%)
 Sinus dysfunction or fractures 1 (214) 0 (0.0%)
Overall complication rate was low at 5.4%, with the most reported complica-
tion being delayed wound healing or dehiscence (5.1%).
CSF, cerebrospinal fluid; DVT, deep venous thrombosis; PE, pulmonary  
embolism.
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including both photography and 3D CT, with an empha-
sis on incorporating facial measurements to optimize 
feminization. The imaging and corresponding measure-
ments should be integrated into virtual simulation of 
outcomes to aid in surgical planning and manage patient 
expectations for feminization. Surgical guides should be 
developed, particularly in cases of mandibular, frontal, or 
chin feminization for which custom guides can increase 
accuracy of achieving angle reduction or bone thick-
ness goals. The most common procedures in each facial 

region, including frontal bone reduction, rhinoplasty, 
and mandibuloplasty, should be focused on as primary 
means of achieving feminization goals. Finally, postop-
erative outcomes should be assessed both in clinical- and 
patient-centered metrics. Complications and objective 
clinician assessments should be performed in combina-
tion with PROMs to assess overall satisfaction, sexual and 
social well-being, mental health outcomes, and misgen-
dering experiences.

This systematic review was substantially limited by the 
overall dearth in literature on FFS, emphasizing a greater 
need to report findings after feminizing procedures. The 
studies that do exist are most often retrospective with small 
patient cohorts and inconsistent reporting, precluding 
strong conclusions. Studies reported from the same surgi-
cal centers may have reported outcomes in overlapping 
patient populations, further limiting our ability to under-
stand preoperative planning and PROMs used in the gen-
eral FFS population. Additionally, non-English language 
studies were not evaluated in this review. Satisfaction out-
comes described were general, and lacked exploration 
into the social well-being  and psychological and sexual 
satisfaction of patients after FFS. Additionally, we are lim-
ited by the highly mobile transgender patient population 
that faces numerous disparities in access to healthcare, 
making extended follow-up after FFS difficult to obtain.29 

Table 6. Patient-reported Outcome Measures

PROM Studies

Satisfaction questionnaire Capitan et al., 201412; Hoenig17;  
Morrison et al.8; Salgado et al.24; 
Tawa et al.27; Tang26

QOL survey Raffaini et al22,23

Nose feminization scale Bellinga et al.11

Satisfaction with life scale and  
subjective happiness scale

La Padula et al.20

SF-36v2 QOL instrument Morrison et al.8

ANS Raffaini et al.23

Outcome instrument for  
chondrolaryngoplasty

Khafif et al.19

Glasgow benefit survey Tang26

Six studies used satisfaction rating questionnaires, and two used QOL surveys. 
Validated surveys, including the SF-36v2 and ANL, were used in six studies. 
QOL, quality of life; SF-36v2, 36-Item Short Form Health Survey version 2.

Fig. 5. Flowchart demonstrating the key considerations for pre and postoperative planning and assessment of full or partial facial feminiza-
tion procedures, based on the most common perioperative practices reported in the 22 included studies. Preoperative evaluation is recom-
mended to include imaging in the form of photography, cephalometry, or 3D CT in addition to measurements specific to each facial area. 
The most common procedures performed in each facial region are emphasized, including frontal bone reduction, rhinoplasty, mandibulo-
plasty, and chondrolaryngoplasty. Postoperative assessment should include CCOs, such as complication rates, as well as PCOs in the form 
of PROMs, satisfaction rates, and mental and sexual well-being. ANL, Aesthetic Numeric Log; GIDYQ-AA Gender Identity/Gender Dysphoria 
Questionnaire for Adults and Adolescents; NFS, Nose Feminization Scale; SF-36 36-item Short Form Health Survey.
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We noted that only three studies reported demographic 
information, which is critical to understand in this often 
disadvantaged population. Future studies are essential to 
develop PROMs specific to the FFS patient population 
that will reflect changes in QOL and gender congruence, 
related to the ongoing developments in 3D surgical simu-
lation and other technologies.

CONCLUSIONS
FFS is an underreported area of plastic surgery, dimin-

ishing the effective assessment of advances in preopera-
tive surgical planning, techniques, and patient-reported 
outcomes. Investigation of facial feminization procedures 
should be further explored, as the limited existing stud-
ies show safe and satisfying outcomes for transfeminine 
patients. Improved use of advanced preoperative plan-
ning in combination with patient-centered postoperative 
assessments has the potential to merge patient goals and 
expectations with improvements in perioperative prac-
tices in this uniquely challenging patient population.
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