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Abstract
Background: Lasers and energy‐based technologies have been developed for
genitourinary applications over the past several decades.
Aims: This consensus article aims to categorize the published articles and clinical
trial data that culminated in protocol development of technology for
genitourinary applications, and to develop consistent parameters in future
clinical trials.
Materials and Methods: The published articles and clinical trials data on lasers
and energy‐based devices applied to genitourinary conditions were categorized
according to device and condition and consensus developed on protocols and
parameters.
Results: The devices in genitourinary applications were classified as fractional
lasers, radiofrequency and high‐intensity focused electromagnetic field therapy.
The consensus of the protocols and parameters based upon the published clinical
trials of their application to the vaginal and urologic conditions associated with
genitourinary syndrome of menopause was developed and organized according to
device and condition.
Discussion: The status of FDA clearances and future pathways are discussed.
Conclusions: This consensus article categorizes and presents the protocols and
practices for the main classes of lasers and energy‐based devices for genitourinary
applications in future clinical trials.

KEYWORDS

energy‐based devices, genitourinary, HIFEM, lasers, menopause, pelvic, radiofrequency, urinary
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HISTORY OF LASERS & ENERGY ‐
BASED DEVICES FOR
GENITOURINARY APPLICATIONS

Lasers and energy‐based technologies have been devel-
oped for skin and genitourinary applications over the
course of a half century.1,2 A laser is an instrument that
generates a beam of light of a single wavelength or color
that is both highly collimated and coherent; the acronym
stands for “light amplification by the stimulated emission
of radiation.”3 In contrast, energy‐based devices (EBDs)
emit a different form of energy than a laser or light‐based
technology. Radiofrequency (RF) uses alternating cur-
rent to generate an alternating electromagnetic field to
heat and induce effects in the skin, while high intensity

focused electromagnetic field (HIFEM) employs a
rapidly moving magnet to generate an electric current
to induce muscular contractions.4,5

Plastic surgeons and gynecologists pioneered the use
of the carbon dioxide (CO2) laser for ablation, coagula-
tion, and incision, and reported the outcomes on cervical
and vaginal pathologies dating back to the 1970s.6–8

Lasers became an established treatment modality for
genital warts, with beam alignment via micromanipula-
tors connected to dedicated operating microscopes
(“colposcopes”).9 Development of the laser laparoscope
in the 1980s with rigid or flexible probes enabled laser
vaporization treatment of endometriosis, fibroids, and
adhesions; pelvic pain due to defects and adhesions; laser
myomectomy; salpingolysis, laser resection of ovaries;
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and cystectomy.10 Alongside the CO2 laser, the
neodymium‐YAG laser hysteroscope was also developed
for endometrial ablation.11

Laser treatments of vulvovaginal atrophy, lichen
sclerosus, and other genitourinary conditions were also
pioneered in the 1980s. The CO2 laser, which had been
applied to rejuvenate atrophic body skin, was used to
safely and effectively treat the atrophic vaginal condi-
tions of pruritus vulvae and lichen sclerosus.12–14 The
first laser treatment of vulvodynia with the flashlamp‐
excited dye laser on a cohort of 175 subjects in 1995
reported a 92.5% response rate.15 Esthetic laser treatment
of the vulva, termed “laser labioplasty,” was conducted
in 2006; among 55 subjects, 91% reported being “very
satisfied.”16 Laser laparoscopy ushered in a new era
transitioning away from surgical toward less interven-
tional treatments with consequently less morbidity and
mortality. An editorial article in the journal Fertility and
Sterility (2006) stated that “Landmark innovations in the
1980's involved the use of CO2 lasers … triggered the
transition from laparotomy to laparoscopy”.17 In 2007,
one of the authors (A.G.) converted the use of the laser
laparoscope with the defocusing coupler originally
designed for beam alignment to test the concept of
“vaginal rejuvenation” and triggered the design and
assembly of a dedicated device.18

Laser and energy‐based industries have developed a
multitude of devices employing ablative and non‐ablative
fractional laser and RF technologies which largely differ
in their method of thermal effects on live tissue.3

Controlled wound‐healing effects replaced irreversible
tissue destruction to maximize long‐term results, termed
“skin rejuvenation.” This approach was then translated
from dermatology to gynecology to address gynecologi-
cal needs.19 Fractional laser resurfacing is a technology
in which an array of microbeams of laser light creates
microscopic columns of energy‐mediated effects.20,21 The
microscopic lesions extend from the epidermal layer into
the dermis, or from the vaginal epithelium into the
lamina propria, to depths dictated by laser energy density
up to 1.5 mm penetration depth.20–22 Most fractional
ablative devices use an optical scanner to deliver a very
small laser spot across the tissue, and others employ a
“pixelated” technology where an array of laser spots is
“stamped” onto the target tissue through a micro‐lens
array or holographic beam splitter.3,20,21

Over the past 15 years, a growing body of published
scientific and clinical reports has documented fractional
CO2 and Er:YAG laser applications for vulvovaginal
dryness, dyspareunia, laxity, urinary incontinence, infec-
tions as well as other conditions related to genitourinary
syndrome of menopause (GSM).1,2 Clinical outcomes have
been correlated with histologic changes such as reepithe-
lialization, neovascularization, and improvement of colla-
gen synthesis.1,22,23 Beneficial effects have been reported on
the urethra, improving urethral mucosal and submucosal
trophism to decrease urinary symptoms using an

intraurethral cannula.24 Clinical reports have been com-
piled regarding the application of EBD such as RF
and HIFEM technology.1,25,26 Penetration depth of EBD
varies considerably with a penetration depth of 4mm
demonstrated on histopathological analysis for RF devices
in dermatologic applications.27,28 In the case of HIFEM,
penetration depths of up to 15 cm have been described.29

However, the quality of evidence for application of these
technologies to genitourinary conditions is inconsistent,
and the aim of this editorial is to discuss treatment
guidelines, optimal protocols, and best practices.

LASER AND EBD
GENITOURINARY APPLICATIONS

The application of lasers and EBD to the genitourinary
tract may be categorized according to device class, target
anatomic site, and conditions treated. The first device
category to be discussed is fractional lasers, including
ablative (CO2 and Er:YAG), non‐ablative, and hybrid
technologies. The second category is the EBD, including
RF and HIFEM.

Fractional lasers

Fractional lasers employ the delivery of energy beams of
laser light in microcolumns extending from the epidermis or
epithelium into the dermal or lamina propria layer with
intervening areas of untreated skin or tissue.3,20,21 A fraction
of the surface area is treated, which allows for intervening
untreated tissue to facilitate wound healing and prevent
complications such as scarring. Fractional devices may be
subdivided into ablative, namely those that fully vaporize
micron‐level channels of tissue, and non‐ablative, namely
those that cause columns of thermal injury without
vaporization.3,20,21 The wound‐healing response following
fractional resurfacing induces reepithelialization and remo-
deling of deeper tissue, resulting in thickening of the
epithelium, dermis, or lamina propria with denser connective
tissue and neovascularization.3,20–23

Preoperative assessment

Before determining the course of therapy, pretreatment
assessment includes the confirmation of the presence of a
condition for which laser therapy is appropriate and
elimination from consideration of any individuals with
contraindications to laser surgery.

FDA clearance status of fractional devices for
genitourinary tissues
The current FDA clearance status of lasers and EBD for
genitourinary applications is shown in Table 1. Clearances
are for general application and are not indicated for specified
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genitourinary conditions. Off‐label use as applied to medical
devices is the application of the device for a purpose that is
not included as an indication in the FDA‐approved device
labeling. When consenting patients, while explicit consent for
off‐label use is not a requirement by the FDA, a section may
be included that specifies that the procedure is being used off
label for a purpose that it is not included as an indication.

Conditions treated with fractional lasers
The conditions for which outcomes of fractional laser
therapy have been published are listed in Table 2.
Although published reports of outcomes for specified
diagnoses and conditions are listed, the FDA clearances
for these diagnoses and conditions have yet to be
obtained at the time of this publication.

Severity assessments
The presence and severity of each genitourinary condi-
tion should be assessed through one or more of the
validated genitourinary health grading scales. such as the
Vaginal Health Index (VHI), Vulvovaginal Atrophy
Questionnaire (VVA), Female Sexual Function Index
(FSFI), Urinary Distress Inventory (UDI). Urinary
Incontinence Severity Score (UISS), and Visual Analog
Scale (VAS) (Addendum).

Contraindications
Contraindications to laser treatment include presence of
intrauterine device, active urinary tract or genital
infection, vaginal bleeding, current pregnancy, active or
recent malignancy, electrical implant anywhere in the

TABLE 1 Current FDA approval status of devices in genitourinary applications17

Device 510K Date Indications

Joule Profile Multi‐Platform System, diVA
(Sciton), Er:YAG 2940 nm, 1470 nm

K060033 1/4/2006 At 2940 nm: ablation, vaporization, and coagulation of soft tissue and for
skin resurfacing and at 1470 nm: Ablation, vaporization, hemostasis, or
coagulation of soft tissue.K101916 3/18/2011

Lumenis Femtouch, CO2 K100415 4/12/2010 Vaporization, incision, excision, ablation or photocoagulation of soft tissue
in the surgical specialties of ENT, Gynecology, Laparoscopic Surgery,
including GYN Laparoscopy, Esthetic Surgery, Dental and Oral
Surgery, Neurosurgery, Orthopedics, General Surgery and Podiatry.

SP DYNAMIS (Fotona), Er:YAG
2940 nm, Nd:YAG 1064 nm

K101817 11/22/2010 Surgical applications requiring the ablation, vaporization, excision,
incision, and coagulation of soft tissue in medical specialties, including
aesthetic surgery (dermatology and plastic surgery), podiatry,
gynecology, neurosurgery, orthopedics (soft tissue), arthroscopy.

K143723 4/9/2015

Femilift (Alma), CO2 K103501 1/14/2011 Laser incision, excision, ablation and/or vaporization and of soft tissue in
gynecology for the treatment of conization of the cervix, including
cervical intraepithelial neoplasia, vulvar and vaginal intraepithelial
neoplasia; condylomna acuminate, including cervical, genital, vulvar,
perineal, and Bowen's disease, (erythroplasia of Queyrat) and Bowenoid
papulosa (BP) lesions; leukoplakia (vulvar dystrophies);
incision and drainage of Bartholin's and nubuthian cysts; herpes
vaporization;
urethral caruncle vaporization; cervical dysplasia;
benign and malignant tumors; hemangiomas.

ThermiVA (Thermi), RF K130689 11/15/2013 For use in dermatological and general surgical procedures for
electrocoagulation and hemostasis.

SmartXide2 CO2, MonaLisa Touch, El En/
DEKA/Cynosure

K133895 9/15/2014 Incision, excision, vaporization and coagulation of body soft tissues in
medical specialties, including aesthetic (dermatology and plastic
surgery), podiatry, otolaryngology (ENT), gynecology, neurosurgery,
orthopedics, general and thoracic surgery (including open and
endoscopic), dental and oral surgery and genitourinary surgery. The use
with the scanning unit is indicated for ablative skin resurfacing.

CORE Intima (Syneron), CO2 K151655 9/14/2015 Surgical applications requiring the ablation, vaporization, excision,
incision, and coagulation of soft tissue in medical specialties, including
esthetic surgery (dermatology and plastic surgery), podiatry,
gynecology, neurosurgery, orthopedics (soft tissue), arthroscopy.

HPM 6000UF K181497 11/14/2018 Noninvasive electromagnetic stimulation of pelvic floor musculature for the
purpose of rehabilitation of weak pelvic muscles and restoration of
neuromuscular control for the treatment of male and female urinary
incontinence

Emsella, BTL https://www.accessdata.fda.gov/cdrh_docs/pdf18/K181497.pdf

Note: Modified from reference.19
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body, significant concurrent illness, anticoagulative or
thromboembolic condition or taking anticoagulation
medications 1 week before and during the treatment
course, immunosuppression/immune deficiency disorders
or medications, prior pelvic lymph node dissection,
history of keloid scarring, abnormal wound healing,
radiation treatment to the area, collagen vascular disease
or vasculitic disorders, use of isotretinoin within 6
months, systemic corticosteroid therapy, dysplastic nevi
in the area, prolapse staged >II according to the pelvic
organ prolapse quantification (ICS‐POP‐Q) system, or
previous pelvic reconstructive surgery.

Preoperative preparation
Instruct the patient to avoid aspirin or any medications
that contain aspirin for 7 days before your procedure.
For patients who are menstruating, have them schedule
their procedure for 1 week after their period. This will
help distinguish between vaginal bleeding caused by the
procedure and vaginal bleeding during the menstrual
period. Instruct the patient to avoid intercourse the night

before the procedure and if they may be pregnant, to
alert the physician. Instruct the patient to reschedule if
they have: a fever, chills, or vaginal bleeding or
discharge.

Preoperative physical examination and testing
Before treatment with fractional lasers in the vaginal
tract, a normal speculum examination and recent
negative PAP smear by a trained gynecologist, urologist,
or physician with a specialty in genitourinary care are
required. A speculum examination of the entire vaginal
vault and external examination with swab use to clear
topical agents, if any, should be performed on the day of
treatment before device insertion. For those of child‐
bearing potential, a pregnancy test is taken. Written and
verbal informed consent should be obtained, including a
discussion of all treatment options, risks, and benefits.

Anesthesia
No topical or local anesthetic is necessary for vaginal
treatment, though topical lidocaine (EMLA or 5%

TABLE 2 Fractional lasers and settings for vulvovaginal applications.

Device Brand Parameters References

Fractional CO2 10,600 nm MonaLisa Touch,
Cynosure

15–30W, 1000 µs dwell time, 1000 µm dot spacing, unstacked or
maximum 1–2 stacked, single pass, 3 monthly treatments

[30]

CORE Intima, Candela 50 mJ, 283 J/cm2, 60W, 0.83 ms, 5% surface area, single pass, 3
monthly treatments

[31]

FemiLift, Alma Lasers 40–120mJ/Pixel, adjusted to patient's tolerance [32–34]

Femtouch, Lumenis 10 mJ and a spot density of 10%–15% 5 pulses every 60° in a 360° radius
1 cm apart

[35]

Fractional Er: YAG
2940 nm

Incontilase, intimalase,
renovalase, fotona

1.75 J/cm2, 250ms, 7 mm spot Incontilase: vaginal canal [36]

(1) Angular extension (PS03X‐GAc, 7 mm, 6 J/cm2, 1.6 Hz, seven
pulses, six adjacent longitudinal lines); (2) circular full laser beam
(R11‐GCc, 7 mm, 3 J/cm2, 1.6 Hz, seven pulses, 2 passes); (3)
external treatment, laser pulses on vestibule and introitus with a
straight, patterned laser (PS03X, 7mm, 10 J/cm2, 1.6 Hz, two to
three pulses, two passes). Intimalase: Vaginal canal (1) circular full
laser beam (R11‐GCc, 7 mm, 3 J/cm2, 1.6 Hz, seven pulses, three
passes), external treatment (2) laser pulses on vestibule and introitus
with a straight, patterned laser (PS03X, 7mm, 10 J/cm2, 1.6 Hz, two
pulses. Renovalase: Vaginal canal (1) circular full laser beam (R11‐
GCc, 7 mm, 1,75 J/cm2, 1.6 Hz, seven pulses, 2–3 passes), external
treatment (2) laser pulses on vestibule and introitus with a straight,
patterned laser (PS03X, 7mm, 10 J/cm2, 1.6 Hz, 2 pulses. All
procedures with a glass probe.

[37]

[38]

Petit Lady, Lutronic 3 treatments q 2 weeks, 15 mJ, 1.7 J per shot, 3 multishots, 250 μs, [39]

Diva, Sciton Automated, 90°,190°, or 360° NA

Juliet, Cutera 360° sequential pulses, 1 cm apart; 2 passes 1st is ablative, 2nd is
coagulative

[40]

Hybrid Er:YAG 2940 nm/
1470 nm diode

Diva, Sciton Automated tx, choose 90°,190°, or 360° NA
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lidocaine gel) may be applied to the vulva for 10 min
before external genital treatment with fractional devices
and affords adequate pain control.

Perioperative laser methods

Vulvovaginal protocol
The settings on the device are provided by each
manufacturer.30–40 In general, the fluence (for micro-
ablative CO2 laser) is in the low range of approximately
250–300mJ/cm2 and the spacing of the microbeams is
approximately 1 mm apart. The handpiece is inserted
fully into the vault. The laser‐based devices applied to
vaginal tissue with published settings are listed in
Table 2. Pulses are administered circumferentially start-
ing proximally at the vaginal vault and retracting the
device until the entire vault is treated. Upon reaching the
introitus, the device is removed, and the handpiece is
exchanged for an external handpiece if external treat-
ment is planned. External treatment with fractional
resurfacing devices is associated with some discomfort.
The introitus, labia minora and majora, and the clitoral
hood may be treated with a single pass. Each technology
provides parameters and precise protocols for treatment.
Three treatments at 1‐month intervals are recommended
with maintenance treatments performed as a single
treatment between 6‐ and 12‐month follow‐up based
upon the duration of outcomes.30–38

Urinary protocol
Lasers used for the management of urinary symptoms
have a specific chromophore, water. In postmenopausal
women, tissue water retention decreases considerably, so
before carrying out treatment for a condition that
requires a greater energy fluence such as stress urinary
incontinence, prior preparation of the tissue with topical

estrogen, hyaluronic acid, or vaginal moisturizers is
recommended to improve hydration in the weeks
preceding laser treatment. This helps ensure a correct
photothermal effect and good clinical results. A specu-
lum examination with swab use to clear residual topical
agents should be performed before probe insertion.

Stress urinary incontinence (SUI). The microablative
CO2 laser and the non‐ablative long‐pulse Erbium:YAG
(Er:YAG laser have been demonstrated to be safe and
effective in managing urinary symptoms for both
urethral hypermobility (microablative CO2 and non‐
ablative Er:YAG) and intrinsic sphincter deficiency (non‐
ablative Er:YAG) (Table 3).30–34,41–43 Evidence to date
has shown that the regenerative effect of laser light
improves the mechanisms of continence, reinforcing the
anterior vaginal wall and improving the trophism of the
mucosal sphincter. The urethral laser protocol uses
Er:YAG at 2940 nm delivered through a 4mm cannula
in a non‐ablative manner at low fluence with caloric
diffusion in the mucosa and submucosa, ensuring a
congestive effect of the submucosal vascular plexus
initially and angiogenic effect over time.41,42 The
intraurethral approach employs an intraurethral hand-
piece (e.g., RO92GU, Dynamis, Fotona, Table 3).43

Non‐ablative laser energy is deposited with four consec-
utive pulses delivered at 1.4 Hz, 4 mm spot size, and 1.5 J/
cm2

fluence. After full insertion, a train of four pulses are
delivered; the cannula is pulled distally by 2.5 mm
increments. Pulse delivery is repeated until the urethral
orifice is reached. One treatment session consists of four
passes.43

Overactive bladder. Overactive bladder (OAB) is charac-
terized by urinary urgency and is often accompanied by
frequent urination, nocturia, and urgency urinary
incontinence. OAB symptoms are especially common

TABLE 3 Fractional lasers and settings for urinary applications.

Device Power/energy/fluence
Pulse
duration

Density/
spacing

Treatment
sessions Trade name References

CO2 10,600 nm 30W 1000 µs 1000 µm 3 monthly Mona Lisa, Cynosure [30]

60W/50 mJ/283 J/cm2 830 µs 5% 3 monthly CO2RE Intima, Candela,
Wayland, MA

[31]

40–120mJ/pixel 3 monthly FemiLift, Alma Lasers,
Cesarea, Israel

[32]

[33]

[34]

Er: YAG
2940 mm

1.5 J/cm2 1.4 Hz,
250 ms

7mm spot 3 monthly Dynamic, Fotona [41]

1st step angular extension
6 J/cm2

2nd step circular extension
3 J/cm2

[42]

[43]
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among women suffering from GSM. If standard
therapies do not improve OAB complaints, non‐
ablative Er:YAG and microablative CO2 lasers can be
considered to improve symptoms. Laser therapy has
demonstrated comparable efficacy to outcomes reported
with pharmaceutical agents by improving the blood flow
in the vaginal wall, urethra, and bladder neck.

Postoperative management

Vulvovaginal management

Following vaginal ablative resurfacing with a CO2 laser
or vaginal non‐ablative treatment protocol with Er:YAG
laser, a 3‐day recovery time is recommended with
avoidance of intercourse during this period. Rarely,
spotting or vaginal discharge may occur. Discomfort
tends to be minimal or absent during treatment and
minimal the first postoperative day. Any severe dis-
comfort or burning may potentially signify infection and
should prompt evaluation and possibly vaginal cultures.
Instruct the patient to shower as usual but to avoid baths
and strenuous activity for 3 days. Follow‐up is per-
formed monthly until three treatments are completed;
maintenance treatment in a single session appears to be
required between 6 and 12 months.

Urological management

Proper hydration of the vaginal mucosa before the use of
non‐ablative Er:YAG laser or microablative CO2 is
recommended to avoid symptoms of inflammation,
bleeding, or pain immediately after the procedure.
However, due to the inflammatory effect generated by
excessive energy fluence deposited or low tissue hydra-
tion, urinary urgency and de novo urinary incontinence
may occur. If these symptoms do worsen after treatment,
they can typically be managed conservatively with
improvement expected between 2 and 15 days
postprocedure.

Return to normal sexual activity after a microablative
CO2 laser treatment for SUI is between 7 and 10 days
and after a non‐ablative Er:YAG laser treatment is 3
days. In elderly women, the use of hyaluronic acid,
vaginal moisturizers, or local estrogen therapy may be
recommended before and after the procedure to mini-
mize the risk of these unwanted effects and to maximize
positive outcomes.

RF devices

RF is defined by the oscillation rate of an alternating
electric current or voltage or of a magnetic, electric, or
electromagnetic field in the frequency range of

approximately 20 kHz to 300 GHz, which is between
the upper limit of audio frequencies and the lower limit
of infrared frequencies.4,27,28 RF heating of skin has been
employed to result in dermal remodeling which correlates
clinically with wrinkle and laxity reduction.27,28 The
transfer of the application of this technology to the vulva
and vagina has been reported and reviewed.44 RF
heating of skin to internal temperatures of 65°C results
in partial collagen denaturation, the triggering of a
wound healing response, collagen, elastin, and hyal-
uronic acid synthesis, which correlate clinically with
rhytid reduction and laxity reduction.27,28

Preoperative assessment

Contraindications
Contraindications and relative contraindications to
treatment to be considered include the presence of metal
implants or intrauterine device, urinary tract or genital
infection, vaginal bleeding, active or recent malignancy,
electrical implant anywhere in the body, significant
concurrent illness, anticoagulative or thromboembolic
condition or taking anticoagulation medications 1 week
before and during the treatment course, immuno-
suppression/immune deficiency disorders or medications,
uncontrolled hormonal imbalance, prior pelvic lymph
node dissection, history of keloid scarring, abnormal
wound healing, radiation treatment to the area, collagen
vascular disease or vasculitic disorders, use of isotreti-
noin within 6 months, systemic corticosteroid therapy,
dysplastic nevi in the area, prolapse staged >II according
to the pelvic organ prolapse quantification (ICS‐POP‐Q)
system, or previous pelvic reconstructive surgery.

Conditions treated with RF
RF is widely acknowledged as an effective noninvasive
treatment for skin laxity.27,28 In genitourinary applica-
tions, it is mainly employed for the targeting of
vulvovaginal laxity. A vulvar laxity grading scale is in
use and being validated to classify severity.45 The
Vaginal Laxity Questionnaire (VLQ), the Pelvic Floor
Distress Inventory‐20, the Female Sexual Function Index
(FSFI), and the pelvic organ prolapse quantification
(POP‐Q) are used to assess vaginal laxity.46

Preoperative preparation
Instruct the patient to avoid aspirin or any medications that
contain aspirin for 7 days before the procedure. For patients
who are menstruating, have them schedule their procedure
for 1 week after their period. This will help distinguish
between vaginal bleeding caused by the procedure and
vaginal bleeding during the menstrual period. Instruct the
patient to avoid intercourse the night before the procedure
and if they may be pregnant, to alert the physician. Instruct
the patient to reschedule if they have: a fever, chills, or
vaginal bleeding or discharge.
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Preoperative physical examination and testing
Before treatment with fractional lasers in the vaginal
tract, a normal speculum examination and recent
negative PAP smear by a trained gynecologist, urologist,
or physician with a specialty in genitourinary care are
required. A speculum examination of the entire vaginal
vault and external examination with swab use to clear
topical agents, if any, should be performed on the day of
treatment before device insertion. For those of child‐
bearing potential, a pregnancy test is taken. Written and
verbal informed consent should be obtained, including
discussion of all treatment options, risks, and benefits.

Perioperative RF methods

RF devices include monopolar and bipolar types for
vaginal application, shown in Table 4.

Monopolar RF
The monopolar technologies employ a handpiece that is
inserted into the vagina with a grounding pad attached to
the patient. Monopolar RF is painless when adminis-
tered by mobile method and requires no anesthesia
[Tables 3 and 4]. The target temperature for the surface
of the vulva and vagina is similar to cutaneous
applications at 40–45°C.4,47 As coupling lubricants for
RF may be device‐specific, adhere to manufacturer
specifications (Table 3).

Vulvovaginal protocol. Probe‐delivered monopolar RF to
the vulva and the vagina is administered with a
hydrosoluble lubricating gel placed over the labia and
inside the vaginal canal. The probe heating is delivered
with the mobile technique until a uniform surface
temperature of 40–45°C is attained, which correlates
with clinical outcomes (Table 4).47,48 Temperatures
exceeding this level are associated with thermal burns
and should be avoided. RF mobile delivery attainment of
target temperature and maintenance for a 20–30‐min
period is associated with improved clinical outcomes.47,48

Once the internal vaginal canal is fully treated, the RF
may be delivered in the same manner to the vulva to
improve tissue tightening and laxity reduction. Mainte-
nance of a target temperature externally of 40–45°C for a
total of 5 min is advised.47,48

Urinary protocol. A high‐frequency radiowave of 0.5MHz
is connected to a monopolar active electrode with a
diameter of 0.5 cm and a passive metal electrode, the
return plate is attached to the patient (Table 4).50 The
electrode is inserted into the external urethral meatus and
rotated in a circular motion. The active electrode is
removed regularly to perform the temperature check. The
temperature is monitored with an infrared thermometer,
and after reaching 39–41°C, this temperature and the
motions are maintained for 2min. This protocol has been T
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reported with five weekly sessions and improvement in the
Oxford scale and Pad test (Table 4).50

Bipolar RF
Bipolar RF devices on skin employ a stamping or
stationary method of delivery; this approach has been
modified into a probe‐delivered and skin surface
application of electrodes.51 A bipolar vulvar protocol
employs the insertion of a probe cannula into each
labium and an opposing probe placed externally so that
the RF passes through the skin31 (Table 4).51 This
method delivers volumetric heating or microcolumns of
thermal injury are generated.

Vaginal protocol. During treatment with a bipolar RF
device, the patient usually senses warmth while the vaginal
canal is treated along the anterior vaginal compartment and
pubocervical fascial regions. The vulvar vestibule and clitoral
complex can be treated as well.29

Vulvar protocol. Pain control is required; patients are
premedicated with oral diazepam and hydrocodone with
acetaminophen. Oral antibiotics (cephalexin or ciprofloxa-
cin) are given preoperatively. After standard prep and
draping, the caudal aspect of each labium (majora and
minora) is anesthetized with local 1% lidocaine with
1:200,000 epinephrine injection. A 14‐gauge needle puncture
is followed by 20‐gauge spinal needle infiltration with
20–40mL of tumescent solution per treatment site (50mL
of 2% lidocaine, 12ml sodium bicarbonate, 1.5mg epi-
nephrine per liter of lactated ringers). Hydrosoluble
lubricating gel is placed over the labia for the external port
of the RF device to glide. RF settings included temperature‐
controlled cutoffs at 60°C internally and 37°C externally.
The 40W bipolar RF cannula is placed into the access port
and moved in a radial cranio‐caudal motion until the tissues
reached target temperature across the labia (Table 4).
Treatment is stopped ~1.5 cm from the access port to avoid
repeat heating.51

Postoperative management

Following RF vaginal treatment, no specific post-
operative care is required. Any significant discomfort
or burning could potentially signify a thermal injury or
infection and should prompt an evaluation and possibly
vaginal cultures. Three monthly treatments are typically
employed (Table 4).

HIFEM devices

Introduction

The “pelvic floor” refers to the group of muscles that form a
sling or hammock across the floor of the pelvis, which hold

the pelvic organs (the vagina, uterus, bladder, urethra,
intestines, and rectum) in place so they can function
correctly. Due to pregnancy and delivery and the loss of
tissue structure during menopause, the pelvic floor weakens.
This results in two major sets of conditions: pelvic organ
dysfunction and urinary incontinence. Pelvic organ prolapse
occurs when the uterus or rectum prolapses or herniates into
the vagina. Urinary incontinence may result when the
bladder has inadequate support and malfunctions.

Kegel exercises are a classic treatment for the pelvic floor.
While pelvic muscle exercises have been shown to improve
pelvic floor muscle tone and stress urinary incontinence,
prospective, randomized trials unfortunately show no
evidence that improvement of pelvic floor muscle tone leads
to regression of pelvic organ prolapse. However, combining
pelvic floor exercises with a pessary has been shown to work
in reducing POP. An area of active research is high‐intensity
focused electromagnetic field (HIFEM) to stimulate the
pelvic muscles.5 Early results show potential for this
modality to strengthen pelvic floor and return it to
premenopausal function.22 A systematic review of the
published data on electromagnetic treatments concluded
that the mechanism of action on muscle and adipose tissues
are still not elucidated, and may suggest tissue edema rather
than muscular hypertrophy, an ill‐defined inflammatory
response and adipocyte changes that require further
investigation.52 The device has FDA 510K clearance for
pelvic floor stimulation for urinary incontinence in men and
women (Table 1).

Preoperative assessment

Pretreatment assessment includes the confirmation of the
presence of pelvic floor prolapse or vaginal laxity and
elimination from consideration of any individuals with
contraindications (see RF: Contraindications)

HIFEM protocol

A flat spiral‐shaped electrical coil is situated in a chair
with an external power supply. Electromagnetic energy is
directed upward toward the patient's perineum while the
patient is seated in the chair. Six treatments at twice a
week frequency are typically administered for the
treatment of urinary incontinence due to pelvic floor
weakness (Table 5).26,27

CURRENT STATUS OF
CLEARANCES AND FUTURE
PATHWAY

Devices for genitourinary application are FDA cleared
generally for ablation, coagulation, or vaporization of
genitourinary tissue; clearances for GSM and other
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gynecologic indications have not been granted by FDA
and clinical trials or ongoing (Table 1).2

DISCUSSION

Surgical procedures are tested for safety and cost.
Safety of lasers and EBD for various vulvovaginal‐
indications has already been confirmed in many
clinical trials. Song et al.53 searched the literature
between 2012 and 2017 focusing on safety and
efficacy. A total of 761 women underwent treatment
for VV symptoms, and 408 for urinary incontinence.
No moderate or severe, short or long‐term adverse
events (AE) were reported in these trials. Very few
mild to immediate events were reported and ranged
from mild discomfort, local irritation or edema,
vaginal discharge, and short‐term urinary urgency.
AE reported on the US Food and Drug Administra-
tion Manufacturer and User Facility Device Experi-
ence (MAUDE) database reveal few minor
events.54–56

Efficacy in clinically and statistically significant terms
depends upon outcomes and the number of subjects
treated. Several reviews and meta‐analysis published in
the last decade are summarized in similar terms: “It may
reduce symptom severity, improve quality of life of
postmenopausal women and restore the vaginal mucosa
to premenopausal status. However, the quality of the
body of evidence is ‘low’ or ‘very low’ and, thus,
evidence‐based modification of current clinical practice
cannot be suggested”.57

This consensus article is aimed at categorizing the
published articles and clinical trial data that culmi-
nated in the protocol development of technology for
genitourinary applications, and developing consistent
parameters in future clinical trials. Data generated in
similar treatment protocols may offer meaningful and
comparable data. Future application of scientific
tools with absolute parameters such as the new
approach of noninvasive optical biopsy dedicated to
the vaginal wall may reduce the number of subjects
tested and increase the scientific merit of the
generated data.58

Cost can be compared to other treatment modalities
only if safety and efficacy are confirmed, and treatment
protocols are optimized. Cost may vary in different parts
of the world, based on reimbursement and governing
body policies.
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