
Page 1 of 9

© Annals of Translational Medicine. All rights reserved.   Ann Transl Med 2021;9(7):606 | http://dx.doi.org/10.21037/atm-20-6432

Narrative review of facial gender surgery: approaches and 
techniques for the frontal sinus and upper third of the face

Matthew Louis1, Roberto Travieso1,2, Norah Oles1,2, Devin Coon1,2

1Department of Plastic and Reconstructive Surgery, Johns Hopkins University School of Medicine, Baltimore, MD, USA; 2Johns Hopkins Center for 

Transgender Health, Johns Hopkins Hospital, Baltimore, MD, USA

Contributions: (I) Conception and design: M Louis, R Travieso, D Coon; (II) Administrative support: M Louis; (III) Provision of study materials or 

patients: D Coon; (IV) Collection and assembly of data: M Louis, R Travieso, D Coon; (V) Data analysis and interpretation: M Louis, R Travieso, D 

Coon; (VI) Manuscript writing: All authors; (VII) Final approval of manuscript: All authors.

Correspondence to: Devin Coon, MD, MSE. Department of Plastic Surgery, Johns Hopkins Hospital, 601 N. Caroline Street, JHOC 8161, Baltimore, 

MD 21287, USA. Email: dcoon@jhmi.edu.

Abstract: Facial gender confirmation surgery (FGCS) is a series of procedures which seek to harmonize a 
patient’s face with his/her self-image and gender identity. Originally described in San Francisco in the 1980s, 
FGCS has evolved to encompass all elements of the craniofacial skeleton and facial soft tissue. This field in 
plastic and reconstructive surgery has quickly gained more attention in the past decade due to the pioneering 
work of groups around the world along with increased social acceptance and medical care of the transgender 
community. This narrative review focuses on the upper third of the face. Key differences in the forehead and 
the hairline of cis men and women are discussed which inform pharmacologic and surgical interventions. 
Hairline modifying therapies including pharmacotherapy and hair transplantation are explained. Virtual 
surgical planning (VSP), a tool broadly used in surgical fields, has a special role in FGCS and we offer advice 
in using VSP when addressing the frontal sinus. Use of VSP allows the surgeon to provide reproducible and 
accurate results. We then discuss the history of the frontal sinus setback and offer our algorithmic approach 
to recontouring the forehead with detailed description of the operative steps and decision making. Finally, 
postoperative care and complications considered. 
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Introduction

History of facial gender confirmation surgery (FGCS)

What is now known as FGCS had its initial moniker as 
facial feminization surgery (FFS) and was a field pioneered 
by Dr. Douglas Ousterhout in San Francisco in the mid 
1980s (1,2). FFS was originally described as a series of 
procedures in order to feminize a transgender man’s face 
which arose out of a need for validation of the transwomen 
in carrying out their new social role as a woman. In 
recent years, as transgender men have also sought facial 
harmonizing procedures, it became increasingly apparent 

that a more encompassing term was needed. Such was the 
advent of FGCS (3). As much has changed since the advent 
of FGCS, we seek to provide a concise review of FGCS 
in the modern context with special consideration to the 
medical necessity of FGCS, use of virtual surgical planning 
(VSP), and updated technical considerations.

Since these procedures have become more prevalent, 
there have been questions regarding the medical necessity 
of FGCS and the psychosocial outcomes these procedures 
generate. For many transgender patients the face is a source 
of significant dysphoria and addressing this can increase 
the patient’s quality of life and unify his/her physical 
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features and self-image (4). Although there has only been 
one international, prospective, international, multicenter, 
cohort study on FFS demonstrating improved quality of 
life, the daily impact of the results of these procedures are 
unequivocally positive (5-12).

Access to care and medical necessity

As access to healthcare has increased for this population and 
patients are receiving treatment earlier, the need for FGCS 
has decreased secondary to the earlier use of hormone 
therapy (13). However, this has not obviated the need for 
more surgeons competent in performing FGCS or the 
need for expert consensus—even the current version of the 
WPATH standards of care (SOC7) does not explicitly deem 
FGCS as medically necessary. For these reasons, the first 
International Facial Gender Symposium (IFGS) was held in 

2019, bringing together a multidisciplinary group including 
surgeons, psychologists, and researchers focused on the 
area of facial gender surgery. The expert consensus, based 
on literature review and aggregated experience spanning 
thousands of FGCS patients, explicitly states that FGCS 
procedures are medically necessary. It appeals for insurance 
coverage of these procedures for both facial feminization 
and masculinization with additional CPT codes, encourages 
interdisciplinary treatment teams, and calls for unambiguous 
standards defining adequate training to perform FGCS. It 
highlights the need for additional, high-quality research 
over all procedures encompassed by FGCS using validated 
tools and objective standards for outcomes evaluation. 

Should FGCS be deemed medically necessary and 
insurance carriers begin covering these interventions, an 
increasing number of patients will be seeking this series 
of procedures. It is thus incumbent upon our specialty to 
ensure we provide the highest quality of care in treating 
these patients. FGCS is technically demanding and requires 
an amalgamation of skills ranging from craniofacial to 
aesthetic to general plastic surgery principles. FGCS thus 
has a steep learning curve (2,3) and it is prudent to use any 
and all tools at one’s disposal.

Utility of VSP

VSP is one such tool in the armamentarium with which 
many surgeons have familiarity. Using VSP and 3D analysis 
allows the surgeon to have a comprehensive understanding 
of the reconstructive problem well in advance of the day 
of operation (14). The surgeon can analyze the problem, 
plan the operation, print a model of the patient, practice 
osteotomies on the model, and develop cutting guides 
and custom plating systems. Figure 1 demonstrates one 
such cutting guide for frontal sinus setback. With all these 
advantages, VSP is a natural fit for FGCS as this series 
of operations requires precision and a detailed plan for 
achieving facial harmony.

We present the following article in accordance with the 
Narrative Review reporting checklist (available at http://
dx.doi.org/10.21037/atm-20-6432). 

Technical considerations

The forehead is perhaps the anatomical area of the face 
that is most signifying of gender, and as such it was one of 
the first fields of FGCS to be pioneered and the techniques 

Figure 1 Frontal, lateral views of pre-operative virtual surgical 
planning for feminization of the forehead. The cutting guide, 
designed in VSP sessions, reduces the amount of time required to 
perform the osteotomy and decreases risk of intracranial violation.
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are very well described. Feminization of the forehead 
can be accomplished safely as long as one adheres to the 
fundamental principles.

Anatomical differences in the forehead, scalp, and eyes

The cis male and female forehead are quite different. 
The cis male forehead has varying degrees of supraorbital 
bossing transitioning cephalad to a concavity then convexity 
(1-3,15). The cis female forehead generally lacks such 
topological differences and is more uniformly convex.

Hairlines can be distinctive markers of gender. Men most 
commonly have an M-shaped hairline and varying degrees 
of male pattern baldness. Although women’s hair thins 
and can undergo alopecia, the frontal hairline is generally 
oval in shape. While a varying degree of length of the 
upper third of the face is better tolerated in men, there is 
less tolerance with regards to a long forehead in women. 
Ideally, the hairline should be about 7–9 cm in the midline 
from glabella to hairline and about 5.5 to 5.8 cm above the 
brows in the midpoint (16,17). The male forehead spans 
a larger distance, about 7–10 cm above the brows in the  
midpoint (18).

Addressing the hairline, non-surgical options

Hair loss is a distressing (and inevitable) event affecting all 
people, regardless of gender. It can be even more distressing 
to transwomen who have a discordant pattern of hair loss. 
Male patterned hair loss is defined by frontotemporal 
recession with eventual vertex alopecia (19,20). Interestingly, 
androgen sensitivity and distribution of androgen receptors 
is region-specific in the scalp, and the occipital area is 
generally preserved (21). This is an important consideration 
that will be revisited when discussing hair transplantation.

Considering that 50% of patients beyond the age of 50 
(regardless of assigned sex at birth) experience hair loss, 
it is likely that the transitioning woman will have some 
degree of “male” pattern balding and an M-shaped frontal 
hairline (19,22). In general, when estrogen or hormone 
replacement therapy (HRT) is initiated, the balding 
progression is halted and patients may even experience 
marginal hair regrowth (23-26). Regardless of these 
factors, minoxidil, finasteride, and spironolactone may be 
useful adjuncts to prevent further regression and stimulate 
marginal reversal (27-31). Spironolactone, a commonly 
used androgen antagonist and diuretic, acts to decrease hair 
loss by blocking the activity of 5-alpha-reductase thereby 

reducing the production of androgens and by directly 
blocking androgen receptors (32). Finasteride mitigates 
hair loss by blocking the action of 5-alpha-reductase 
thereby diminishing the conversion of testosterone to 
dihydrotestosterone (DHT). Minoxidil, originally used as 
an anti-hypertensive, is an arteriolar vasodilator whose full 
mechanism of action is not yet clear (33). A 2016 Cochrane 
review found that of these medications, minoxidil has the 
highest quality of evidence regarding its efficacy; however, 
they noted that further studies were needed to assess quality 
of life improvements in each group as well as efficacy of 
finasteride and spironolactone (32). Moreover, there is a 
paucity of literature addressing minoxidil, finasteride, and 
spironolactone in the transgender patient.

Addressing the hairline, surgical options

The frontal hairline in a transwoman patient should be 
stable by the time of facial feminization, as hormone 
therapy will ideally have already been initiated for a year. 
There are three general options for surgically addressing 
the frontal hairline: follicular unit transplantation (FUT), 
follicular unit extraction (FUE), and hairline-lowering 
surgery (HLS). Each of these options can be safely done at 
time of frontal sinus setback or can be done in a separate 
procedure. Although some colleagues prefer to use FUT at 
time of frontal sinus setback and report good outcomes (34), 
other groups prefer to wait at least 6 months after frontal 
sinus setback. Of note, FUT and FUE are time-consuming 
in themselves and will add multiple hours to an already 
lengthy surgery. We have had patients undergo FUT on 
post-operative day one with another surgeon using the strip 
harvested by us the prior day and cryopreserved; however, 
engraftment success is likely somewhat diminished due to 
the longer duration between extraction and engraftment. 
FUT involves the resection of a portion of the scalp about 
10–15 mm wide, sectioning the strip, and extracting each 
follicular unit (35). This necessitates access to a dedicated 
team that prepares each minigraft (3–4 hairs) or micrograft 
(1–2 hairs). While the grafts are back-tabled, the surgeon 
can prepare the recipient site in the desired area by making 
a hole with a 19-gauge needle. The depth should be 4 mm 
and the trajectory are site dependent (20–40 degrees from 
scalp, angled down in the frontal aspect, angled down in 
lateral aspects.) Less relevant to the transfeminine patient 
but still a worthy consideration when engrafting is the fact 
that native hair in the frontal hair will continue to thin while 
hair harvested from the occipital and parietal scalp will not, 
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as the engrafted hair maintains its donor site characteristics. 
If further frontal hair loss is not mitigated, the engrafted 
hairs will stand alone, sparse, and quite obvious as the native 
hairline recedes.

FUE is similar in engraftment principles but is different 
in that each follicular unit is individually harvested using a 
small coring device. This can be done sharply or bluntly, 
and each option has a manual and power assisted option. 
The sharp technique leads to a greater likelihood of follicle 
transection while the blunt technique leads to a higher 
rate of graft burial (7%) (36). FUE is preferred in patients 
wishing to mitigate the appearance of a fine scar and wants 
to wear his/her hair short; this is likely a moot point in the 
patient who has had forehead reshaping.

HLS is a procedure that was originally developed to 
lower genetically high hairlines in women (17). This 
procedure can advance the scalp about 22 mm when 
combined with intraoperative creep, galeotomies, and 
securing the galea to the cranium with clips. When done in 
the cis-gender population with oval shaped frontal hairlines, 
patients are generally quite pleased; however, up to 50% 
still have FUE to fill in around the temporal areas and 
thicken the frontal hairline (17). Hairline lowering surgery 
is typically done in conjunction with frontal bone reduction 
but can be done independently if the transfemale patient 
does not desire frontal bone reduction and has an oval 
shaped hairline.

Each method has its place when considering the 
transgender patient and incision selection varies by center, 
surgeon preference, and availability of ancillary support 
(i.e., staff for FUT, FUE). If the patient has an M shaped 
hairline, FUT at time of frontal bone reshaping is less 
favorable as closure of the M sides limits the amount of 
lowering that can be achieved. If this is not feasible, FUT 
or FUE or FUT and FUE can be done once the incision is 
healed. Hairline lower surgery is ideal when the patient has 
an oval shaped hairline and does not wear their hair back 
where the scar can be visible. 

If the hairline is not going to be specifically addressed at 
time of forehead feminization, we prefer and recommend 
a coronal incision. If the hairline is to be addressed with 
hairline lowering surgery, a pretrichial incision will be 
necessary.

Forehead anatomy

In his seminal 1987 paper, Ousterhout introduced a four 
part categorization system for transfeminine foreheads 
which dictates surgical management (1). This system can 
be appreciated in Table 1. However, as the field has evolved, 
fewer and fewer high-volume centers are utilizing PMMA 
and pan-forehead augmentation; most centers are using a 
frontal sinus setback except in cases of frontal sinus agenesis.

Role of VSP

VSP is quite useful in approaching the forehead as the 
presence and location of the frontal sinus can be considered 
pre-operatively. Custom jigs can be designed with the 
engineers in the VSP sessions and used in the operating 
room to make quick work of the osteotomies (Figure 1). 
The risk of intracranial violation during burring and 
osteotomies can be nearly obviated as the thickness and 
location of the posterior table and the frontal bone are 
already known. In one experiment using VSP for FGCS in 
a cadaver model, the frontal sinus setback in the study arm 
using intraoperative cutting guides took 19 vs. 44 minutes 
in the group without the guides; moreover, there was no 
intracranial entry in the VSP group vs. a 12% incidence in 
the group without VSP (15).

Forehead reshaping with frontal sinus setback and selective 
burring

The hairline and planning one’s incision warrant discussion 
as scalp advancement and forehead skin resection with 

Table 1 Ousterhout description of the four types of foreheads and approaches to feminization of these foreheads

Type description Management

Type I: absent frontal sinus or sufficient bone over sinus (3–5%) Burring

Type II: Brow bossing at appropriate level, insufficient projection superior to bossing (3–5%) Fill with methylmethacrylate vs. hydroxyapatite

Type III: Prominent bossing, presence of frontal sinus (90%) Frontal sinus setback

Type IV: Forehead small, under projected brow ridge (rare) Pan forehead augmentation
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a trichophytic incision will decrease the length of the 
forehead, while a coronal incision may lengthen the 
forehead; there is still debate in the literature regarding 
which is to be preferred (37-39). As discussed previously, we 
generally prefer the coronal approach espoused by Capitán; 
however, we will use a pretrichial approach as indicated and 
if requested by the patient.

Before incising the scalp, standard tumescent fluid 
(containing epinephrine and lidocaine) is instilled under the 
scalp to enhance hemostasis and facilitate hydrodissection. 
In planning the incision, a strip of scalp can be resected if 
desired for FUT or as needed for scalp advancement. A 
trichophytic incision should be used (beveling the knife 45 
degrees at the skin.) A subgaleal plane is then entered and 
this is carried forward to the nasofrontal junction in the 
midline, and just under the superior orbital rims laterally 
to facilitate burring and possible ostectomy of the superior 
lateral orbital rim. A rectangular pericranial flap is then 
marked out encompassing the frontal bone and extending 
laterally and anteriorly to the fronto-zygomatic suture. This 
flap can generally be raised sharply.

Next, the supraorbital nerve must be identified 
and protected. If there is a true supraorbital foramen, 
osteotomies around the foramen will be required to free 
up the nerve and bring it anteriorly with the scalp flap. In 
some cases, it is better to transect and repair the nerve if 
it would require extensive osteotomy to mobilize from a 
very superiorly located foramen. Once adequate exposure 

is obtained, the osteotomy for the anterior table of the 
frontal sinus should be marked out. The osteotomies are 
accomplished using a piezoelectric saw (Synthes, Satelec, 
West Chester, PA, USA) If the bone flap does not come 
off freely, an osteotome may be used to complete the 
osteotomies and free up any attachments of the bone flap to 
the sinus or septum.

The anterior surface of the bone flap may then be 
burred to reduce its thickness. One should be judicious 
in this burring as an overly-thin bone flap is more prone 
to resorption and problems in the future. The trabecular 
network in the sinus should be reduced to allow for 
adequate inferior and posterior rotation of the bone flap 
once fixated. The surrounding frontal bone may then be 
burred to a uniform thickness. Comfort with this step 
is facilitated by practice and a systematic approach. We 
prefer to draw a grid on the frontal bone to help guide the 
amount of burring done. Without this systematic approach, 
differential depths of burring are more common. The 
nasofrontal angle can be reduced with burring at this point. 
Figure 2 demonstrates the overlaying of the cutting guide, 
the osteotomy as planned, and rigid fixation.

Attention should then be paid to the superior lateral 
orbital rim. Although the male orbital volume is generally 
larger, women have a proportionally larger orbital opening 
compared to the rest of the face. As such, an ostectomy 
or burring of the superior lateral orbital rim can be done. 
Once satisfied with the burring, one should rigidly fixate 

Figure 2 Intraoperative views. Left: pericranial flap is raised and cutting guide is situated over the frontal sinus. Middle: bone flap over 
frontal sinus after osteotomy. Right: bone flap after burring and fixation with miniplates in a more inferior, posteriorly rotated position.
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the anterior wall of the frontal sinus in its new inferior and 
posteriorly rotated position. We use four-hole miniplates 
and miniscrews. Mesh is used in areas where there is 
concern for thin bone that may resorb. Other prefer wire 
fixation; however, miniplates are well tolerated in this 
area and provide rigid fixation, reducing the likelihood 
of resorption or malposition. We deprecate the use of 
suture fixation which is non-rigid and poses greater risks of 
resorption.

The scalp should then be redraped and secured to the 
skull to set the brow position and arch. We prefer to use 
Endotines (MicroAire Surgical Instruments, Charlottesville, 
VA, USA) These are placed in the hair bearing portion of 
the temporal scalp and will resorb. They are well tolerated. 
Attention should be paid in this step to ensure that the 
surgeon is satisfied with the brow position. Cortical tunnels 
with resorbable suture represent an acceptable alternative. 
The wound is then closed over a single closed suction drain.

Postoperative care

The patient is kept for observation overnight and the drain 
is removed on postoperative day one. Head of bed elevation 
is imperative to reduce swelling. Regardless, swelling can be 
quite significant but is amenable to halotherapy. The patient 
receives perioperative antibiotics but will not be sent home 
from the hospital on antibiotics unless the patient has had 
a concurrent rhinoplasty in which internal nasal splints are 
utilized.

As previously mentioned, we prefer a frontal sinus 
setback whenever there is a frontal sinus present. Burring 
alone is not enough to feminize the forehead or else risks 
anterior table resorption from excessive thinning. The 
power of frontal sinus setback lays in the ability to lever the 
anterior wall of the frontal sinus posteriorly which creates 
significant changes in the appearance of the brow. Figure 3  
demonstrates typical results of frontal sinus setback to 
achieve facial feminization.

Complications

Feminization of the forehead is a safe and effective 
procedure but can be associated with complications. 
Although reports of complications in the literature are rare, 
forehead feminization is not without its perils: regional 
anesthesia (supraorbital nerves), cerebrospinal fluid 
rhinorrhea, nonunion and malunion, infection (when using 

alloplastic materials), and alopecia are the most common 
(9,40). Nonunion and mobility of the anterior table of the 
frontal sinus is one of the most common complications but 
is amenable to revision (41). Infection is more commonly 
encountered when using alloplastic materials to treat a Type 
IV forehead as discussed above. In Altman’s discussion of 
his experience with forehead feminization, he had a 5% 
rate of cerebrospinal fluid rhinorrhea (40). If the rhinorrhea 
does not stop spontaneously, reoperation is necessary. If a 
dural rent is encountered during the frontal sinus setback, 
it can be repaired with sutures and a fibrin glue along with 
Surgicel (Ethicon) (40). However, there are also a number 
of case series of between 29 and 172 procedures in which no 
complications were encountered (1,9,38).

Outcomes

In a forthcoming review and evidenced-based consensus 
statement with other high-volume centers, we found that 
satisfaction with FGCS was high (97%, 534/550 patients, 
11 studies, article in press). In a case-control study by 
Ainsworth and Spiegel from 2010, self-image and self-
assessment of social aspects of facial appearance scores of 
patients who had underwent FGCS were compared with 
those who had not (5). Patients who had undergone these 
procedures had a clinically and statistically significant 
favorable difference from the control group.

In the first study to assess prospective outcomes of 
FGCS, Morrison et al. evaluated facial feminization 
outcome scores, photogrammetric cephalometrics, self-
perceived masculinity and femininity, externally rated 
gender appearance, and general aesthetics of 66 consecutive 
patients in an international, multicentered trial (12). All 
outcomes were favorable in the six months follow-up period 
with median facial feminization outcome scores increasing 
from 47.2 to 80.6 (scale out of 100, higher scores denote 
more feminine appearance.)

Conclusions

Craniofacial contouring of the forehead is a powerful 
surgical tool in harmonizing patients’ facial aesthetics to 
their gender. Since the forehead and hairline are some of 
the most notable social markers for gender, reducing the 
supraorbital bossing common in the cis male and changing 
a M-shaped hairline to an oval one can significantly 
transform the upper third. VSP is a useful adjunct to help 
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surgeons more rapidly gain familiarity with the anatomy 
and osteotomies.
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