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ABSTRACT

Introduction: Permanent genital hair removal is required before gender-affirming vaginoplasty to prevent hair-
related complications. No previous studies have directly compared the relative efficacy, costs, and patient experi-
ences with laser hair removal (LHR) vs electrolysis treatments. Food and Drug Administration (FDA) oversight
of medical devices is poorly understood and commonly misrepresented, adversely affecting patient care.

Aim: This study compares treatment outcomes of electrolysis and LHR for genital hair removal and investigates
FDA regulation of electrolysis and LHR devices.

Methods: Penile-inversion vaginoplasty and shallow-depth vaginoplasty patients completed surveys about their
preoperative hair removal, including procedure type, number/frequency of sessions, cost, and discomfort. Pub-
licly available FDA-review documents and databases were reviewed.

Main Outcomes Measure: Compared to electrolysis, LHR was associated with greater efficiency, decreased
cost, decreased pain, and improved patient satisfaction.

Results: Of 52 total (44 full-depth and 8 shallow-depth) vaginoplasty patients, 22 of 52 underwent electrolysis
only, 15 of 52 underwent laser only, and 15 of 52 used both techniques. Compared to patients that underwent
LHR only, patients that underwent only electrolysis required a significantly greater number of treatment sessions
(mean 24.3 electrolysis vs 8.1 LHR sessions, P < .01) and more frequent sessions (every 2.4 weeks for electrolysis
vs 5.3 weeks for LHR, P < .01) to complete treatment (defined as absence of re-growth over 2 months). Electrol-
ysis sessions were significantly longer than LHR sessions (152 minutes vs 26 minutes, P < .01). Total treatment
costs for electrolysis ($5,161) were significantly greater than for laser ($981, P < .01). Electrolysis was associated
with greater pain and significantly increased need for pretreatment analgesia, which further contributed to higher
net costs for treatment with electrolysis vs laser. Many LHR and electrolysis devices have been FDA-cleared for
safety, but the FDA does not assess or compare clinical efficacy or efficiency.

Clinical Implications: For patients with dark-pigmented hair, providers should consider LHR as the first-line
treatment option for preoperative hair removal before gender-affirming vaginoplasty.

Strength and Limitations: This is the first study to compare electrolysis and LHR for genital hair removal. The
discussion addresses FDA review/oversight of devices, which is commonly misrepresented. Limitations include
the survey format for data collection.

Conclusion: When compared with electrolysis, LHR showed greater treatment efficiency (shorter and fewer
treatment sessions to complete treatment), less pain, greater tolerability, and lower total cost. Our data suggests
that, for patients with dark genital hair, providers should consider recommending laser as the first-line treat-
ment for permanent genital hair removal before vaginoplasty. Yuan N, Feldman A, Chin P, et al.
arch 3, 2022. Accepted June 21, 2022.
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INTRODUCTION

Penile-inversion vaginoplasty is the first-line treatment for
feminizing genital gender-affirming surgery (gGAS), which can
significantly improve quality of life and mental health for
patients suffering from gender dysphoria.1−3 Because hair-bear-
ing penile and/or scrotal skin are used to line the neovaginal
canal, preoperative permanent genital hair removal is crucial for
avoiding postoperative complications from intravaginal hair,
including chronic infections, folliculitis, malodor, hairballs/cal-
culi, dyspareunia, externally visible hair, and worsened gender
dysphoria.4,5 Hair removal must be completed preoperatively, as
hair becomes inaccessible once inside the vaginal canal. The
World Professional Association for Transgender Health Stand-
ards of Care guidelines emphasize the importance of avoiding use
of hair-bearing skin for genital reconstructive surgery.6

Electrolysis and laser hair removal (LHR) are both techniques
that can achieve permanent hair removal over many sessions.7−9

Few studies have directly compared the efficacy, cost, and tolera-
bility of these 2 techniques.8,10 Furthermore, no prior studies
have compared electrolysis and laser for removal of genital
hair,8,10 which has anatomy and physiology different from hair
in other body regions.11

Understanding relative outcomes of electrolysis and LHR is
crucial for helping patients select the most optimal hair-removal
techniques in preparation for surgery. Optimizing the process of
hair removal has the potential to significantly improve patients’
quality of life by minimizing delays in proceeding with surgery,
maximizing efficiency and tolerability, and minimizing cost.

U.S. Food and Drug Administration (FDA) oversight of hair-
removal devices is poorly understood by both patients and pro-
viders. In the United States, electrolysis is frequently touted as
“the only FDA-approved method of permanent hair removal,”12

which is inaccurate. Poor understanding of FDA processes nega-
tively impacts patient counseling on hair-removal options.
Study Aims
The overarching goal of this study is to provide evidence-based

real-world research data to guide patient counseling and treatment for
preoperative genital hair removal.13−15 We seek to answer the follow-
ing questions: Is preoperative permanent hair removal of the genital
area and limbs of patients undergoing genital gender affirming surgery
is more efficient (defined as the time duration of each individual treat-
ment, total number of individual treatments, total time to complete
all treatments), more cost-effective, and better tolerated with treatment
using Laser, as compared to electrolysis?
Relevance and Timeliness of the Study Aims
This work is timely because there is a lack of literature to

assess the absolute and comparative effectiveness and efficiency
of these 2 modalities for permanent hair removal of the genitals
and extremities. This work is relevant because permanent hair
removal treatment of the aforementioned body-areas is recog-
nized as a standard of care preoperative requirement before genital
gender affirming surgery where hair-bearing skin is transposed
into a reconstructed body cavity.
MATERIALS AND METHODS

This study was approved by our Institutional Review Board
(Protocol #00055933).
Clinical Survey
We surveyed all consecutive patients undergoing primary

penile-inversion vaginoplasty or shallow-depth vaginoplasty at
our institution between August 2017 and November 2020.
Patients were asked about the following: preoperative genital
hair-removal treatment type (electrolysis, laser, or both); number,
duration, and frequency of treatment sessions; use of pain medi-
cations; pain/discomfort level; and treatment and pain-medica-
tion costs. Cost was defined as the full cost billed to insurance
(including patient co-pay) or the full cost charged to the patient
in cases of no insurance coverage.

Patients were asked to rate treatment-related pain as well as
dissatisfaction based on non-pain factors, such as personal dis-
comfort, embarrassment, or inconvenience. These were each
rated on a Likert scale from 1 to 10 (1 = no pain/dissatisfaction;
10 = extreme pain/dissatisfaction). Patients that underwent both
LHR and electrolysis rated each technique separately.

All patients were examined before and after hair-removal
treatments. Exclusion criteria included vaginoplasty techniques
other than penile-inversion or shallow-depth vaginoplasty, hair
removal before initial consultation, hair removal in a country
Sex Med 2022;10:100545
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Figure 1. Skin of the penis and scrotum before vaginoplasty surgery. Red outline: Patients undergoing vaginoplasty with or without crea-
tion of a vaginal canal are required to undergo permanent hair removal of the entire penis shaft. This is because most people with a penis
have hair growth at the shaft-base and the mid-shaft, and with vaginoplasty, this skin will be used to construct the clitoris hood and the
vulva skin located between the clitoris and vaginal introitus areas. Green outline: The green outline marks the anterior, lateral, and posterior
borders of the scrotum, which is easily distinguished from surrounding groin and perineal skin by the prominent rugae present on scrotal
skin. Patients who will undergo vaginoplasty with creation of a vaginal canal augmented by use of scrotal skin (ie, circumcised patients
and others whose shaft skin is insufficient to line the entire vaginal canal), must undergo permanent hair removal from the entire scrotum.
(Color version of figure is available online.)
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other than the United States (to minimize geographic variability
in cost and device types), and treatments including concurrent
hair removal of non-genital body areas. All patients were assessed
for gross hair re-growth (using speculum exam and urethroscopy)
at follow-up visits at 3−4 months postop.
Patient Instructions Regarding Preoperative
Permanent Hair Removal

In our practice, patients undergoing vaginoplasty with or
without creation of a vaginal canal are instructed to complete
Figure 2. A. Penis and scrotum before vaginoplasty surgery. The blu
midline. Penis skin has no ink markings, whereas the scrotum has bee
guished in the postvaginoplasty photo (B). B. Immediate postvaginop
penis preop is located anterior to the skin used to construct the clitor
hair removal treatments postop. Note that all skin medial to the surg
scrotum. Hence, any hair-bearing skin posterior to the blue line (ie, pen
the folds of the clitoris hood, or, along skin immediately lateral to the p
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permanent hair removal of the entire penile shaft and penile base
as shown in Figure 1. This skin becomes skin surrounding the
neo-clitoris, urethra, and vaginal introitus and would be painful
or dangerous to treat postoperatively (Figure 2). Patients with
expected need for scrotal skin grafts to line the neovaginal canal
are also instructed to have hair removed from the entire scrotum.

All patients were counseled to continue treatments until
achieving fewer than 5 hairs of regrowth in the treatment area for
2 consecutive months after the last treatment. Hair-free status
was confirmed immediately before surgery. All subjects included
in the present study met these criteria.
e hatched line and “X” mark the dorsal base of the penis shaft, at
n marked with ink, so that skin originating from each can be distin-
lasty. Note that the skin corresponding to the dorsal base of the
is hood (bracket), and is easily accessible for additional permanent
ical scar line is derived from penis shaft skin, and none is from the
is shaft) will reside postop in an undesirable location (either within
ink de-tubularized urethra, which will be the Labia minora.
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Data Collection and Analysis
Results for electrolysis and LHR were compared. Fitzpatrick

skin-color types (Fitzpatrick I−VI; I = fair to VI = dark) were
recorded.16,17 Statistical analysis was performed using Student’s
t-Test, Mann-Whitney U-test, or Chi-square test, as indicated.
Statistical significance was defined as P < .05 on a 2-tailed test.

Subset analysis for combination treatment with both electrol-
ysis and LHR was performed. To better represent the combined
effects of both techniques together, patients that used both tech-
niques were excluded from subset analysis if they only underwent
a minimal treatment amount with one of the techniques (defined
as ≤10% of average total treatment time needed to reach hair-
free status with that technique alone).
Review of U.S. Food and Drug Administration (FDA)
Published Statements and Databases

The FDA website (www.fda.gov)18 was searched using rele-
vant key terms, including “hair removal,” “electrolysis,” and
“laser.” We contacted representatives from the FDA’s Division
of Industry and Consumer Education19 by phone and email to
confirm FDA regulatory processes. With assistance from FDA
representatives, we searched the FDA’s 510k clearance database20

specifically for electrolysis and LHR devices and reviewed their
statements/ summaries.
RESULTS

Of 52 patients who underwent vaginoplasty and completed
the survey, 42% underwent electrolysis only, 29% underwent
laser only, and 29% underwent both electrolysis and laser
(Table 1). Patients in all treatment categories reflected the full
spectrum of Fitzpatrick skin-color types.
Table 1. Hair-removal technique by vaginoplasty technique

All

Total patients; n 52
Electrolysis ONLY; n (%) 22/52 (42.3%)
Laser ONLY; n (%) 15/52 (28.8%)
Both electrolysis AND laser; n (%) 15/52 (28.8%)

Table 2. Mean session duration and overall time to completion using a

Full-depth vaginoplasty
Electrol
(n = 19)

Number of sessions (SD) 24.3 (1
Session duration (SD) 152.6 (9
Time between individual sessions (SD) 2.4 (2
Net treatment time spent in sessions (SD) 48.1 (3
Total treatment time, all sessions (SD) 41.4 (2

Presented values = mean; SD= standard deviation.
*Indicates that the P value is <0.05 (i.e. statistically significant; with a 2-tailed a
Pre and Posturgery Clinical Outcomes
All patients in this series met the stated hair removal criteria

before proceeding with surgery, and had 5 or fewer re-grown
hairs within the entire treatment area. In clinical follow-up, no
patient in this series was found to have more than 5 hairs of re-
growth within the treatment area during the initial 4-month
postoperative period.
Treatment Duration, Frequency, and Time to
Completion to Achieve Total Treatment Completion

All patients met criteria for treatment completion (interval
regrowth of fewer than 5 hairs within the treatment area) before
surgery and study evaluation/data collection. For full-depth vagi-
noplasty patients that used only 1 hair-removal technique, mean
duration of LHR sessions (13.7 minutes) to achieve complete
hair removal was significantly shorter than that of electrolysis ses-
sions (153 minutes, P < .01) (Table 2). LHR-only patients
required significantly fewer and less frequent sessions to complete
treatment. Net time spent undergoing treatment (all treatment
sessions combined) was significantly shorter for LHR (1.9 § 1.5
total hours) than for electrolysis (48.1 § 38.4 hours, P = .01).

Although there were too few shallow-depth vaginoplasty
patients for formal statistical analysis, the shallow-depth vagino-
plasty group showed trends similar to the full-depth vaginoplasty
group (Table 3). LHR was associated with fewer and less fre-
quent sessions, shorter treatment sessions, and less net time spent
undergoing treatment.
Pain and Dissatisfaction
LHR was significantly less painful than electrolysis (Table 4).

Most electrolysis patients (91.7%) required pain medication dur-
ing treatments, with 47.2% of electrolysis patients using local
injected anesthetic. The remainder used topical medications. In
Full-depth vaginoplasty Shallow-depth vaginoplasty

44 8
19/44 (43.2%) 3/8 (37.5%)
10/44 (22.7%) 5/8 (62.5%)
15/44 (34.1%) 0 (0%)

single-hair removal technique: full-depth vaginoplasty

ysis
Laser (n = 10) P-value

8.5) 8.1 (§ 2.3) <.001*
4.5) min 13.7 (8.2) min <.001*
.0) wk 5.3 (0.9) wk <.001*
8.4) h 1.9 (1.46) h .010*
9.0) wk 44.3 (14.5) wk .362

lpha of 0.05 and Power = 0.80.

Sex Med 2022;10:100545
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Table 3. Mean session duration and overall time to completion using only a single hair-removal technique: shallow-depth vaginoplasty

Shallow-depth vaginoplasty Electrolysis (n = 3) Laser (n = 5)

Number of sessions (SD) 13.7 (14.4) 10.6 (0.9)
Mean session duration (SD) 222 (35) min 26.0 (13.9) min
Time between individual sessions (SD) 2.5 (2.1) wk 4.5 (1.7) wk
Net treatment time spent in sessions (SD) 44.7 (33.1) h 4.7 (2.7) h
Total treatment time, all sessions (SD) 35.7 (34.6) wk 48.4 (19.8) wk

Presented values = mean; SD= standard deviation.

Table 4. Usage/cost of pretreatment medication, pain, and treatment satisfaction scores, by hair-removal technique

Electrolysis (n = 36) Laser (n = 30) P-value

Used any anesthetic, n (%) 33/36 (91.7%) 10/30 (33.3%) <.001*
Used injections of local anesthetic, n (%) 17/36 (47.2%) 0/30 (0%) <.001*
Used topical anesthetic, n (%) 16/36 (44.4%) 10/30 (33.3%) .22

Pain rating (SD), Likert: 1−10, 10 = worst pain imaginable 6.9 (2.7) 4.4 (2.8) <.001*
Dissatisfaction rating (SD), non-pain related; Likert: 1−10, 10 = extremely
dissatisfied

6.3 (3.1) 3.6 (2.8) <.001*

Presented values = mean; SD = standard deviation; USD = U.S. dollars.
*Indicates that the P value is <0.05 (i.e. statistically significant; with a 2-tailed alpha of 0.05 and Power = 0.80.
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contrast, only 33.3% of laser patients used any pain medication;
only topical medication was used. Pain and dissatisfaction scores
were both higher for electrolysis (mean pain 7.0, dissatisfaction
6.2) than for LHR (mean pain 4.3, dissatisfaction 3.4; P < .01).
Treatment Cost
Overall treatment costs were significantly lower for LHR

than for electrolysis (Table 5). Individual LHR sessions were
Table 5. Net treatment cost, by hair-removal technique

Cost per session (for all vaginoplasty techniques), USD (SD)
Full-depth vaginoplasty
Net cost without pain medication, USD (SD)
Net cost with pain medication, USD (SD)
Mean additional cost of pain medication (including all medication ty
patients with no medication use), USD (SD)

Mean additional cost of pain medication for patients that used injec
anesthesia, USD (SD)

Mean additional cost of pain medication for patients that used topic
anesthesia, USD (SD)

Shallow-depth vaginoplasty
Net cost without pain medication, USD (SD)
Net cost (with pain medication)
Mean additional cost of pain medication (including all medication ty
patients with no medication use), USD (SD)

Mean additional cost of pain medication for patients that used injec
anesthesia, USD (SD)

Mean additional cost of pain medication for patients that used topic
anesthesia, USD (SD)

Presented values = mean; SD = standard deviation; USD = U.S. dollars; statistica
*Indicates that the P value is <0.05 (i.e. statistically significant; with a 2-tailed a
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less expensive than electrolysis sessions, even though each
LHR session treats the entire field, whereas each electrolysis
session only treats part of the field. For both full-depth vagi-
noplasty and shallow-depth vaginoplasty patients, the net
cost of all combined sessions to complete treatment (exclud-
ing pain medication) was much less expensive and less vari-
able with LHR than with electrolysis. For full-depth
vaginoplasty, average net cost was $962 for LHR, compared
to $5161 for electrolysis (P < .001).
Electrolysis only Laser only P-value

$284.1 ($261.8) $138.9 (126.6) .005*

$5,160.8 ($4042.1) $961.7 ($703.9) <.001*
$5,703.1 ($4,785.6) $973.3 ($698.1) <.001*

pes and $616 ($1,020) $2 ($4.5) .015

ted local $1,470 ($1,475) - -

al $270.1 ($201.8) $5 ($5) -

$4,350.0 ($2,757.7) $1,234.0 ($659.4) -
$4,450.0 ($2,616.3) $1,240 ($656.8) -

pes and $475 ($275) $7.5 ($13.0) -

ted local $475 ($275) - -

al - $30 (1 patient) -

l comparisons not performed when sample sizes were small.
lpha of 0.05 and Power = 0.80.
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Significantly increased pain-medication requirements with
electrolysis further widened the cost gap between laser and elec-
trolysis. When including all patients (including patients using
any medication type and patients with no medication use), full-
depth vaginoplasty patients that underwent electrolysis exclu-
sively incurred an average additional $616 (§1,020) for pain
medication, whereas patients that used LHR exclusively incurred
only an average additional $2 (§4.5) due to pain medication
(P = .015). Injected local anesthesia, which was only required for
electrolysis, was particularly expensive. For full-depth vagino-
plasty patients that used injected local anesthesia during electrol-
ysis, mean total pain-medication cost for all treatments was
$1470. Full-depth vaginoplasty patients using topical anesthesia
during electrolysis still incurred mean total $270.1 for pain medi-
cation alone. In contrast, most LHR patients did not use any
topical pain medication at all; when they did, the cost averages
were only $5 for full-depth vaginoplasty.
Combined Laser and Electrolysis Treatment
After applying criteria as described in Methods, 8 patients

were included in subset analysis for combination treatment with
both LHR and electrolysis. As this small group showed signifi-
cant heterogeneity in relative proportions of each treatment and
the sequence of treatments, statistical comparison with LHR-
only and electrolysis-only groups was not feasible. However, it
was noted that 6 (75%) patients in the combination-treatment
group had total hair-removal costs that were less than the average
net cost in the “electrolysis only” group.
Clarification of FDA Oversight of LHR and
Electrolysis

The FDA clarified that it has no role in judging the superior-
ity of one technology over another. Instead, the FDA regulates
individual medical devices using a risk-based, tiered approach21

to ensure consumer safety. While the term “FDA approval” is
commonly used by the lay public, only the highest-risk devices
(class III), such as mechanical heart valves or implantable infu-
sion pumps, receive FDA “approval.” Electrolysis and laser devi-
ces are lower-risk class II devices that instead undergo
“clearance,” a different and less rigorous process that allows for
device marketing. 510k clearance involves demonstrating that a
device is “substantially equivalent” to an already legally marketed
device in safety and effectiveness20 for a particular indication,
but no specific level of effectiveness must be achieved. Of note,
early devices marketed in the U.S. before 1976, such as earlier-
generation electrolysis devices, were grandfathered into the sys-
tem as pre-amendment devices and considered 510k exempt,
without undergoing the same clearance process.

While electrolysis devices are FDA-cleared for “permanent
hair removal,” LHR devices are cleared for “permanent hair
reduction.” This difference in language/terminology is due to the
device clearance process itself and not due to differences in
clinical efficacy. Early electrolysis devices had already been in use
for many years before FDA regulation began. In contrast, LHR
devices had much less data available at the time of initial clear-
ance. Per the FDA, the term “permanent hair reduction” was
selected to reflect the data available at the time.
DISCUSSION

Electrolysis and LHR can both be used for permanent genital
hair removal in preparation for gender-affirming
vaginoplasty.4,5,22−25 Direct comparison studies of these 2 tech-
niques for non-genital hair support LHR’s superiority with
regards to efficiency, cost, and patient satisfaction.8,10 This study
is the first to compare electrolysis and LHR for genital hair
removal. Our findings show that, in patients with dark hair,
LHR is associated with improved efficiency, decreased costs,
decreased pain, and improved patient satisfaction. This study
also clarifies common misconceptions about the FDA and its reg-
ulation of electrolysis and LHR devices.
Electrolysis
With electrolysis, a hair-removal technique first reported in

1875,10,26 a thin wire-needle is inserted into/beside each hair fol-
licle to destroy it via electric current.24,25,27,28 Types of electroly-
sis include galvanic electrolysis, which uses low-flow direct
current to trigger a destructive intra-follicular chemical reaction
12,25,28−30 and thermolysis,12,29 which destroys follicle germina-
tive cells by heating water molecules with high-frequency alter-
nating current.27 Thermolysis is faster but less effective and is
associated with regrowth of 20%−40% of treated follicles.12

Newer electrolysis methods that blend galvanic and thermolysis
techniques have become the preferred technology for most pro-
viders today to maximize treatment speed and efficacy.7,30,31

Electrolysis is generally effective for all skin and hair colors
and types,25,32 but results can vary for thicker or curved hairs.7

Treatment efficacy is especially operator-dependent, as outcomes
rely on exact needle positioning.27,29 Regrowth rates vary33 and
can be as high as 15%−40%, even when performed by “skilled”
electrologists.12,31 Treatment risks include skin scarring, pigment
changes, and inflammation.12,34 Due to the slow “hair by hair”
labor-intensive nature of electrolysis, this technique is impractical
for larger areas of hair-bearing skin.33
Laser Hair Removal
Compared to electrolysis, LHR is significantly newer and

ever-evolving, with the first lasers for LHR marketed in the
1990s.35 LHR damages hair follicles through photo-thermolysis
that selectively targets intrafollicular melanin.12,24,33 Because
LHR works only on naturally dark melanin-bearing hair follicles,
it is ineffective on white, blonde, or red hair. Experimental strate-
gies with topical exogenous chromophores to sensitize naturally
Sex Med 2022;10:100545
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light-colored hair have had limited success36 and are not cur-
rently standard clinical practice.

Various lasers of different wavelengths (including intense
pulsed light, Nd:YAG, diode, alexandrite, and ruby)37,38 have
been used for LHR. Each afford unique benefits and risks.39,40

Destruction of hair follicles can be optimized by adjusting spe-
cific laser parameters, such as wavelength, fluence, and pulse
duration.41 Widely accepted advantages of LHR include treat-
ment efficiency, affordability, and tolerability.42-46 LHR can
quickly target large areas of hair.24,25 Three treatments can
achieve 30%−70% hair reduction, with additional treatments
leading to 90% or more clearance.35 With appropriate settings,
LHR patients typically report only minor, temporary side effects,
with minimal risk of scarring.45,47

One common misconception regarding LHR is that it is only
effective in patients with light skin tones, due to competitive
light absorption from epidermal melanin.48 Multiple studies
have actually found satisfactory results with LHR in darker-
skinned patients (Fitzpatrick IV−VI). Nd:YAG lasers are consid-
ered the safest and most effective option for darker
skin.41,44,49,50 One meta-analysis of comparison trials for LHR
with various laser types recommends diode laser for lighter skin
and Nd:YAG laser for darker skin.37 Our study had all Fitzpa-
trick skin types well-represented in all treatment categories. Cor-
roborating prior studies, we found excellent hair clearance
among patients with darker skin.
Comparison of Laser and Electrolysis—Efficiency
and Pain

Though electrolysis is often touted as having “permanent”
results, studies have found hair regrowth rates of at least 20%.12

Both electrolysis and LHR are nearly always associated with some
degree of hair regrowth.11,23,33,44,51-56 Many studies support the
durability of LHR results.23,33,44,51-56 One study reported that
both diode and alexandrite lasers resulted in over 70% hair clear-
ance lasting 18 months (the study duration) after 6 treatments.57

Another found maintenance of LHR results for about twenty
years (the study duration).58 LHR is also up to 60 times faster
than electrolysis.24

LHR has been reported to be less painful than
electrolysis,8,59,60 with high patient satisfaction.61 Topical anes-
thetics provide adequate pain control.62,63 Our study confirmed
this, with no LHR patients requiring injected local anesthesia
and only a third using topical anesthetics. In contrast, almost all
(91.7%) electrolysis patients needed some form of anesthesia,
with nearly half requiring injected local anesthesia. Although
electrolysis patients used much more anesthesia, pain and dissat-
isfaction scores were still higher in the electrolysis group.

Our findings show that LHR is associated with increased effi-
ciency and decreased pain compared to electrolysis, corroborating
prior comparison studies on non-genital hair. One U.K. study
treated participants with LHR on one-half of the face and
Sex Med 2022;10:100545
electrolysis on the other half.10 Twenty-four of 25 patients
(96%) reported significantly higher satisfaction with LHR. LHR
was also more efficacious: after five treatments, LHR resulted in
77% hair reduction, whereas electrolysis resulted in only 55%
reduction.9.Similarly, a trial comparing LHR with electrolysis in
the axillary region 8 found that LHR was associated with less
pain and greater hair clearance (70% clearance for LHR vs 35%
for electrolysis) 6 months from initial treatment.

Patients should be allotted ample preoperative time to com-
plete hair removal, given the lengthy total time required for any
technique. Pre-operative hair-removal progress should be moni-
tored at serial clinic visits, as the total number of required treat-
ments varies. Patients should be counseled that total treatment
time and cost can vary significantly.
Comparison of Laser and Electrolysis—Cost
Transgender patients encounter significant financial barriers

to treatment64 that can worsen dysphoria and mental stress.65

Hair-removal costs are often not covered by insurance.9,28,66

This study confirms prior findings that LHR treatment is more
cost-effective than electrolysis,24,60 even when not accounting
for the costs of pre-treatment pain medication. Increased medica-
tion requirements with electrolysis further widen the cost gap
between electrolysis and LHR.

Health-insurance companies should consider categorical cov-
erage of both LHR and electrolysis, with LHR considered the
first-line treatment for dark hair, and electrolysis the first-line
treatment for red and light/white hair. Such policy changes
would likely yield improved treatment efficiency and optimized
costs and patient satisfaction. Furthermore, given our study’s
findings that electrolysis is painful even with pre-medication
with analgesics, such analgesics should be considered a necessary
part of electrolysis and thus considered for insurance coverage.
Combination Treatment with Laser and Electrolysis
Given the clear advantages of LHR over electrolysis, we

hypothesized that combination therapy with both techniques
would lead to improvements in treatment time, pain, and cost
when compared to electrolysis alone. In our “combined laser and
electrolysis” group, most patients indeed had lower costs than
the average electrolysis-only patient. However, such benefits
were not uniform, with 2 patients requiring even greater treat-
ment time and costs than the average electrolysis-only patient.
This observed variability was likely due to heterogeneity within
the group, with varied proportions of LHR to electrolysis and
differences in treatment sequences. Furthermore, hair type/ hair
density were not recorded—some patients have hair that is
exceedingly dense or difficult to treat. Future studies accounting
for these variables are indicated.

Based on our experience, an optimal treatment approach for
patients with mixed dark and white hair is to first initiate LHR
for the entire treatment field to debulk the field of dark hairs
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which may hinder electrolysis. As soon as feasible, electrolysis
treatment targeting only the white hairs should begin. This
approach optimizes the effectiveness of both techniques.
Clarification of FDA Language
The prevalence of inaccurate language used in association

with the FDA and hair-removal techniques reflects how patients
and providers alike have poor understanding of the FDA’s role.
Unfortunately, such misunderstandings drive not only selection
of hair-removal techniques but also health-insurance policies
regarding what treatments are/are not covered. Our center’s
experience is that most health-insurance companies in the
United States cover pre-operative hair removal only with electrol-
ysis and not LHR.

Patients and providers should understand that many electroly-
sis and LHR devices have been FDA-cleared for hair removal,
meaning they are considered safe for marketing and use, but that
neither technology is more endorsed by the FDA. The FDA has
no role in clinically comparing different devices that are used for
the same indication. Clear understanding of FDA oversight is
crucial for accurate and thorough patient counseling when guid-
ing patients in selecting hair-removal techniques.
Limitations
Study limitations include the use of a survey, which relies on

patient participation and recall, for data collection. Results for
efficiency, cost, and pain were affected by expected variability
among electrolysis and laser providers and devices. Individual
patient factors, such as quality and density of hair, likely contrib-
uted to variations in cost and hair-removal needs. Skin color also
plays a role; in our study, we did record skin color and found
that both lighter skin tones (Fitzpatrick I−III) and darker skin
tones (Fitzpatrick IV−VI) were well-represented in both the
LHR and electrolysis groups. However, our study was not
designed to correlate outcomes with individual Fitzpatrick skin
types more specifically. Geographic variability may have also
affected costs. Lastly, this study does not capture possible delayed
regrowth of hair beyond 2 months. The phenomenon of delayed
regrowth has been reported,67,68 but data is limited and further
studies are needed to determine the optimal waiting period after
hair removal to minimize risks of regrowth.
CONCLUSION

For patients who must undergo genital hair removal before
gender-affirming vaginoplasty, the present work shows that LHR
is associated with improved treatment efficiency (fewer, shorter,
and less frequent treatment sessions), lower overall costs, less
pain, and improved satisfaction when compared to electrolysis.
These findings suggest that LHR should be considered the first-
line option for genital hair removal before gender-affirming vagi-
noplasty in patients who qualify for LHR: those with darker-
pigmented hair. By default, patients with blond, red or white
hair should undergo electrolysis. Health-insurance companies
should consider improving coverage for hair-removal when it is
specifically required for reconstructive surgery, and offer coverage
of both treatment modalities. Patients with both dark and light-
colored hairs may possibly benefit from combination treatment
with laser and electrolysis. In these cases, we recommend treat-
ment with LHR first, followed by electrolysis for the residual
hair. The FDA does not make claims regarding the comparative
efficacy of laser vs electrolysis for genital hair removal. Accurate
and informative language should always be used during patient
counseling.
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