
IIntroduction: Lichen sclerosus (LS) is a chronic, distressing, inflammatory process that has a huge impact on

quality of life in women. Uncontrolled vulvar LS can lead to chronic symptoms of itching and pain and can lead

to anatomic changes, scarring, and elevated risk of cancer. First-line therapy with corticosteroids is often not suc-

cessful in controlling symptoms, especially over the long term. This is the first study to review the effects of bipo-

lar radiofrequency (RF) with microneedling to treat the vaginal and vulvar symptoms of LS. 

Materials and Methods: This retrospective study was initiated due to the recognition of improvement in vulvar

skin condition and resolution of lichen sclerosus symptoms in patients who had already failed traditional

treatment and underwent radio frequency with microneedling procedures of the vulva, perineum, and perianal

regions. Patients were treated with three treatments of bipolar RF and bipolar RF with microneedling four to

eight weeks apart. Patient questionnaires were used to assess improvement in the symptoms of LS including

itching, tearing of tissue, changes in the appearance and color of tissue, and dryness of skin and mucosa.  

Results: The data from the questionnaires showed a significant reduction or complete resolution in these

symptoms, with 86% of the patients reporting either significant or complete resolution. In the case of itching,

which is typically one of the most severe symptoms of LS, 91% of patients reported significant or complete

resolution. 87% of patients reported symptom resolution lasting at least six months, with 39% of the patients

having results lasting 12 months or more before recurrence. Recurrences can be retreated on an as-needed basis

or with annual maintenance therapy consisting typically of just one treatment.

Conclusion: Radiofrequency with microneedling treatments for persistent LS showed significant improvement in

LS symptoms. As LS is a chronic recurring condition, the treatment protocol resulted in high patient satisfaction

for these women who had not experienced these results in terms of amount of symptom resolution or duration of

symptom resolution with prior treatments using topical steroid cream or other modalities.
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Lichen sclerosus (LS) is a common
chronic progressive mucocutaneous,
immune-mediated inflammatory disease
which typically involves genital skin caus-
ing it to become thin, friable, and
hypopigmented. In some cases, the skin
becomes more mottled with thin, white
areas interspersed with areas of erythe-
ma and edema from chronic scratching
secondary to itching. The lesions are typ-
ically flat, ivory, or porcelain white spots
which may coalesce into pale, crinkly,
thin patches and plaques. The disease
occurs at all ages and in both sexes, but is
more common in females than males.1
LS most often affects the skin and
mucosa of the vulva and perianal region,
and is estimated to occur in 1 in 70
women.2 However, LS is often over-
looked, underdiagnosed, or misdiag-
nosed, so the actual incidence is likely
even higher. Regardless of its exact inci-
dence, vulvar LS is one of the most com-
mon referrals for vulvar distress and/or
structural changes.1,3

The entire vulva may be involved with
possible extension to perineum and peri-
anus, giving rise to the characteristic “fig-
ure of eight shape.”1 Symptoms are
marked by intense itching, pain, and skin
tearing. These symptoms are usually
cyclical and occur in flares; however,
lichen sclerosus can range from being
asymptomatic to always present.4 The
exact etiology and pathogenesis of lichen
sclerosus are not fully understood. There
is a genetic and familial predisposition in
LS, and frequent trauma, hormonal sta-
tus, and certain drugs can also play a
role.5 There is a well-known historically
bimodal presentation of vulvar LS with a
first peak in pre-pubertal girls (average:
7.6 years) and a second one during peri-
and postmenopause (average: 52.6
years), which is linked to a low estrogen

status.5,6 LS is typically diagnosed clinical-
ly by the combination of the classic
appearance of the skin on the vulva and
the patient’s symptoms; however, biopsy
can be used to confirm the diagnosis and
rule out other causes such as malignancy
or vulvar intraepithelial neoplasia. Four
to six percent of women with LS will
develop vulvar carcinoma.2

Traditionally, the treatment for symp-
tomatic lichen sclerosus is the application
of clobetasol propionate, a high-dose top-
ical steroid cream or ointment, applied
once or twice daily for up to three
months or until symptom resolution.4
After initial treatment, the patient will
most often have to continue the use of the
topical steroids on an as-needed basis
whenever the condition flares again. For
some women, this is a never-ending cycle
that seems to be more present than not.
In many patients, the symptoms of LS are
not controlled or they become refractory
to corticosteroid therapy. LS can have a
huge effect on a woman’s quality of life
(QOL) as the chronic itching can be
unrelenting and usually worsens at night
which disturbs sleep. LS can cause skin
breakdown from chronic excoriations,
forming non-healing grooves in the skin.
LS can also cause the clitoris and labia to
become scarred and fused, the hood can
become buried and flattened, unable to
be differentiated from the labia. The vagi-
nal introitus may also become narrowed
from scarring. All of this affects intimacy
as the thinned skin tears, causing fissures
on the clitoral hood, labia, and perineum
during intercourse. This leads to pain,
bleeding, and scarring all resulting in sex-
ual dysfunction.7

Prior studies have looked at alterna-
tive therapies to topical steroid treatment
including: other topical agents such as
calcineurin inhibitors and topical
retinoids, platelet rich plasma (PRP),
phototherapy, high-intensity focused

ultrasound (HIFU), and fractional CO2
laser (FxCO2), all with various levels of
improvement, but none have stood out as
an ideal second-line treatment for vulvar
LS that is recurrent or refractory to corti-
costeroids.1,8,9

Materials and Methods

We conducted a retrospective study at
a single site. All procedures were per-
formed by one of two board-certified
gynecologists.

Thirty-three female patients between
the ages of 40 and 80 with symptoms and
diagnosis of lichen sclerosus that were
non-resolving with the traditional treat-
ment of clobetasol propionate were treat-
ed with FormaV™ and Morpheus8V™ on
the EmpowerRF™ platform (InMode
Aesthetics, Lake Forest, California). The
patients were from a single gynecology
practice. The diagnosis of lichen sclerosus
was made by either vulvar biopsy or clini-
cal presentation and symptoms. The
patients had made the decision to opt for
further treatments due to the non-resolu-
tion of their LS symptoms. Any treat-
ments, such as estrogen cream or
clobetasol ointment were discontinued
prior to treatment and for the duration of
the study. The study treatment used was
the combination of the EmpowerRF™

modalities: FormaV™ and Morpheus8V™

(Fig. 1a and b). FormaV™ is a bipolar
radiofrequency device that provides der-
mal and subdermal heating. RF has been
shown to produce new collagen, elastin,
and blood vessel formation as skin surface
temperatures reach 40–45°C 10 Mor-
pheus8V™ is a microneedling fractional
device with programmable penetration
depth and energy delivery. The coated
needles penetrate into the sub-dermal tis-
sue (adjustable to 1, 2, and 3mm depths),
coagulating fat and contracting connec-
tive tissue. Simultaneously, directional RF
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Figure 1a. Morpheus8V™™ tip: 24 micropins 1–3mm adjustable depth bipolar radiofrequency. b) FormaV™™ handpiece bipolar radiofrequency. 

Morpheus8V™:
24 micropins 1–3mm adjustable depth, 
fractioned bipolar radio frequency

FormaV™ tip: 
bipolar radio frequency
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energy generates bulk sub-necrotic heat
in the dermis. This directional RF energy
stimulates neocollagenesis, elastogenesis,
and angiogenesis.10 Questionnaires were
given to the women pre- and post treat-
ments to evaluate the improvement in
lichen sclerosus symptoms, including
tearing and thinning of the vulvar and
perianal skin, itching, pain, dyspareunia,
vaginal infection frequency, urinary tract
infection (UTI) frequency, and decreased
sensation. Health intake summaries were
performed and patients were excluded if
they had the presence of a pacemaker,
internal defibrillator, or other active elec-
trical implant in the body. Patients were
also excluded from treatment if they
were pregnant or had a current vulvar or
perianal cancer.

The patients underwent a series of
treatments, with the initial protocol con-

sisting of three treatments spaced four to
eight weeks apart. Maintenance treat-
ments were then performed annually or
at the return of symptoms.

The patients were pretreated with
Lidocaine 23% – Tetracaine 7% for 20
minutes prior to the start of the proce-
dure. The treatment protocol was then
started with a 10-minute application of
the FormaV™ bipolar RF handpiece to
the vaginal canal, introitus, labia majora,
labia minora, clitoris, perineum, and
peri-anal region. The FormaV™ hand-
piece was applied over all the regions of
the vulva and vagina affected by lichen
sclerosus, adequately heating the tissue to
the optimal temperature of 42 to 43°C.
The power setting was set at 35 watts.
Directly after the FormaV™ treatment
was completed, the Morpheus8V™ treat-
ment was initiated. The Morpheus8V™

device was used in a stamping method to
cover the entire length of the vagina
internally in a 360° fashion with a 50%
overlap. Two passes of single pulses were
used at a depth of 3mm, 2mm, and 1mm,
respectively.

Following internal vaginal treatment,
the Morpheus 8V™ was then used
externally in the same stamping method
of 50% overlap to cover the entire vul-
var and peri-anal area, again with two
passes at each depth with a 50% overlap
ensuring treatment of all areas affected
by LS.

Results

Data was collected from the patient
questionnaires, pre- and post-procedure
physical examinations and follow-up
examinations (Figs. 2a–d). This data was
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Figure 2a. Before treatment and six months post treatment. b) Before treatment and two months post treatment. c) Before treatment and one month post treat-
ment. d) Before treatment and three months post treatment.  

RESULTS
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used to calculate percentages (Tables I
and II). Patients’ responses about the
reduction or resolution of LS symptoms
for the vulvar, perianal region, and the
vaginal canal were recorded and graphed.
The most common symptoms of itching,
tearing of tissue, changes in the appear-
ance and color of tissue, and dryness of
skin and tissue were recorded and com-
pared. Scores of 1 through 4 were used
to measure the response of the LS symp-
toms to the FormaV™ Morpheus8V™

treatment: a score of 1 representing mini-
mal reduction of symptoms (25%
improvement), a score of 2 for moderate
reduction of symptoms (50% improve-
ment), a score of 3 for significant resolu-

tion of symptoms (75% improvement),
and a score of 4 for complete resolution
of the symptoms.

The length of time between resolution
of symptoms and the recurrence of the
symptoms was also recorded and
grouped in three-month increments with
three to six months being the least
amount of time for the duration of symp-
tom resolution and over 12 months being
the longest.

Discussion

Management of vulvar LS can be very
difficult and challenging. Most women
get very frustrated with recurrences or

lack of improvement of symptoms with
traditional treatments such as estrogen or
clobetasol cream. Multiple facets of the
disease must be managed by the patient
including symptoms, concerns of devel-
oping vulvar carcinoma, sexual dysfunc-
tion, and the associated psycho-social
aspects of the disease. While standard
treatment of topical corticosteroids is
successful in many VLS cases, especially
in those diagnosed early, there is a large
subset of patients with persistent symp-
toms of the disease.11,12

Studies in the past have shown some
success utilizing a CO2 laser to treat vul-
var LS. Early studies showed some suc-
cess; however, there were treatment
complications and prolonged healing of
several weeks.11 More recent studies have
shown positive outcomes in achieving
remission with fractional CO2 lasers;
however, maintenance was required with
continued treatment of topical steroids.10
Postoperative pain was a common report
in most studies.1 Some authors thus have
concluded that CO2 lasers are not effec-
tive enough as monotherapy for vulvar LS
and it should only be performed as adju-
vant therapy in addition to topical
steroids.5

Microablative fractional radiofrequen-
cy (MFR) was studied as a therapeutic
option for vulvar LS. The depth of the
needles are only 0.8mm and do not pene-
trate the skin, but they do produce
microablation at 1mm intervals. The nee-
dles gently touch the tissue, without pen-
etrating it, to transmit electromagnetic
current. Twenty-six patients were studied
in this pilot study with 40% of patients
reporting complete remission of symp-
toms. After two to three treatment ses-
sions of MFR, most participants reported
an improvement of symptoms for about
11 months (range: 7–16 months) after
the treatment. At histologic evaluation,
type III collagen concentration signifi-
cantly increased and was associated with
symptom improvement. MFR has also
been shown to be effective in treating
genitourinary symptoms of menopause
and vaginal atrophy in several studies.13

The current study was the first study
to evaluate the use of a combination of
bipolar RF (FormaV™) and RF with true
microneedling at a treatment depths of
1, 2, and 3mm (Morpheus8V™) in the
treatment of persistent vulvar LS. Mor-
pheus8V™ delivers fractional radiofre-
quency energy through bipolar arrays of
micropin electrodes providing intravagi-
nal and vulvar submucosal remodeling.
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Table I
Lichen sclerosus symptoms

Itching
Minimal Reduction (1): 0%
Moderate Reduction (2): 9.09%
Significant Reduction (3): 27.27%
Complete Resolution (4): 63.64%

Tearing
Minimal Reduction (1): 0%
Moderate Reduction (2): 12.12%
Significant Reduction (3): 24.24%
Complete Resolution (4): 63.64%

Appearance of Vulva
Minimal Reduction (1): 0%
Moderate Reduction (2): 9.09%
Significant Reduction (3): 39.39%
Complete Resolution (4): 51.52%

Dryness
Minimal Reduction(1): 6.06%
Moderate Reduction(2): 18.18%
Significant Reduction(3): 33.33%
Complete Resolution (4): 42.43%

Overall Results
Total Minimal (1): 1.5%
Total Moderate (2): 12%
Total Significant (3): 31%
Total Complete Resolution (4): 55%

86%
of patients had either signifi-
cant reduction of symptoms or
complete resolution of symp-
toms

DISCUSSION
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The handpiece has 24 gold-coated
micropins, each pin is 300 micrometers
in diameter with an insulated 0.5mm
conductive tip with adjustable treatment
depth. In contrast to lasers and microab-
lative RF, where the thermal effect is lim-
ited by the ablation crater, the RF energy
flows through the whole dermis, adding
volumetric heating to fractional treat-
ment. This ultimately delivers the energy
deeper into the tissues, resulting in
improved treatment zones.13 Most
microneedling devices that utilize RF
have delivered the energy between the
needle tips alone; however, in the InMode
Morpheus8™ line, the RF energy is
applied between the needle and the
external electrode applied to the skin sur-
face. Each needle has a strong thermal
effect, resulting in a larger and deeper
treatment zone. 

Results demonstrated a significant
improvement of LS symptoms with the
use of a combination therapy utilizing
bipolar RF (FormaV™) and RF with
microneedling (Morpheus8V™) therapy,
with 55% of patients having complete
resolution of their vulvar LS symptoms.
The patients received three treatment
sessions, four to eight weeks apart, that
were well-tolerated. The data from the
questionnaires showed a significant
reduction or complete resolution in the
symptoms of itching, tearing, and dry-
ness of the tissue, with 86% of the
patients reporting either significant or
complete resolution of the most com-
mon LS symptoms. In the case of itch-
ing, which is typically one of the most
severe symptoms of LS, 91% of patients
reported significant or complete resolu-
tion. This resulted in a high patient satis-
faction for the treatment.

Visual inspection of the appearance of
the tissue by the treating physicians also
showed significant improvement with
the return of color in the hypopigment-
ed areas and the resolution of erythema
and excoriations. 87% of patients
reported significantly less tearing of tis-
sue or the complete resolution of tear-
ing, and 90% of patients reported
significant or complete improvement in
the overall appearance of the vulvar tis-
sue. The resolution of clitoral adhesions
and chronic inflammation can improve
the patient’s perception of her genitals
and self-esteem. Also, improving the
scarring and tears decreases dyspareu-
nia, resulting in improved sexual func-
tion and intimacy. In a study of the
histologic effects of a monopolar RF

device alone on the vulvar and vaginal
tissues showed 80% of the vulvar sam-
ples and 100% of the vaginal samples
demonstrated thickened mucosa and
neovascularization. Neocollagenesis was
noted on all post-treatment vulvar and
vaginal samples,14 which ultimately leads
to healthier, stronger tissue. 

Dryness of the tissue also improved
in the current study, with 75% of
patients reporting significant reduction
or complete resolution of this symptom.
Though this percentage improvement is
less than the improvement in the other
common symptoms, it is still markedly
improved from the traditional treat-
ments for LS. Previously, non-ablative

RF therapy has been shown to be effec-
tive in treating genitourinary symptoms
of menopause (GSM), including dry-
ness.14

The duration of resolution of the LS
symptoms in the current study lasted at
least six months, with the majority of
the patients having results that lasted
over 12 months. 87% of patients report-
ed relief of symptoms lasting six months
or more before recurrence. Historically,
these patients just require one booster
treatment of FormaV™ Morpheus8V™

to resolve any recurrent symptoms they
may have. 

One limitation of our study was that
it is retrospective and limited by size.
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Table II
Duration of symptom resolution

Percentage of patients with length of time for resolution of symptoms

3–6 months resolution 12%

6–9 months resolution 21%

10–12 months resolution 27%

Longer than 12 months 39%

87%of patients with longer than 6 months of resolution of symptoms
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However, a strength was that our sample
showed a wide range of women affected
by lichen sclerosus with the ages ranging
from 40 to 80 years old, the average age
being 69.3 years.

Another limitation of our study was
that the patients were not separated by
the initial severity of the LS symptoms.
However, all of the patients were in the
moderate-to-severe range for symptoms
since they had already failed traditional
LS treatment. Thirty out of 33 patients
were already using Estradiol cream and
Clobetasol cream without significant
response, leading to them seeking out
further treatments.

The last limitation of our study was
that post-treatment care was not stan-
dardized, with a variety of topical post-
procedure creams for healing used in
different patients (non-medical). In a
prospective study, a standardized post-
procedure treatment protocol could be
utilized. Additionally, regenerative thera-
pies, such as PRP,may have a role in adju-
vant therapy with Morpheus8V™ in the
future. Early studies have shown PRP to
improve QOL and objective parameters
in vulvar LS.5,15

Conclusion 

This is the first study to report on the
use of bipolar RF and RF with
microneedling for the treatment of lichen
sclerosus occurring on the vulva and vagi-
nal canal. Preliminary data indicates that
EmpowerRF™ treatment combination
with FormaV™ and Morpheus8V™

resulted in significant improvement in the
most common symptoms of lichen scle-
rosus in patients that were not being con-
trolled with traditional treatment of
topical steroid cream. In our clinical

population, we observed improvement in
LS symptoms compared to other treat-
ments that we had been using in the past
such as PRP, HIFU, and FxCO2.

In our clinical practice, we have seen
overwhelmingly positive results using
radiofrequency with microneedling for
treatment of chronic lichen sclerosus
that has been resistant to or suboptimally
treated with topical steroid cream. Our
retrospective collection of data shows
the combination of FormaV™ and Mor-
pheus8V™ treatments for LS had a high
patient satisfaction and improvement in
quality of life. Our patients experienced
better symptom resolution and longer
duration of symptom resolution with
radiofrequency treatment over topical
steroid cream that they had used in the
past. The majority of our patients want-
ed to continue receiving treatments due
to the benefits they gained and opted to
receive annual maintenance treatment or
treatment on first signs of recurrence.
FormaV™ and Morpheus8V™ treatment
for LS shows promise to become a signif-
icant option for the many women who
suffer daily with lichens sclerosus. We
feel that with a prospective study and a
larger sample size we can show clinically
significant results of treatment of lichen
sclerosus with FormaV™ and Mor-
pheus8V™.
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