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Energy-based devices used to treat various gynecologic conditions  
are distinct technologies. Radiofrequency devices deliver energy to  
the deeper connective tissue of the vaginal wall architecture, while 
laser devices deliver energy to the vaginal wall, creating sequential 
micro traumas that subsequently undergo a healing reaction, altering 
the underlying tissue architecture.
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In recent years, an increasing number of 
laser and radiofrequency device outpa-
tient treatments have been heralded as 

safe and effective interventions for various 
gynecologic conditions. Laser devices and 
radiofrequency technology rapidly have been 
incorporated into certain clinical settings, in-
cluding medical practices specializing in der-
matology, plastic surgery, and gynecology. 
While this developing technology has excel-
lent promise, many clinical and research 
questions remain unanswered.

Concerns about energy-based 
vaginal treatments
Although marketing material often suggests 
otherwise, most laser and radiofrequency 
devices are cleared by the US Food and Drug 
Administration (FDA) only for nonspecific 
gynecologic and hematologic interventions. 
However, both laser and radiofrequency de-
vice treatments, performed as outpatient 

procedures, have been touted as appropriate 
interventions for many conditions, including 
female sexual dysfunction, arousal and or-
gasmic concerns, vaginal laxity, vaginismus, 
lichen sclerosus, urinary incontinence, and 
vulvar vestibulitis.
Well-designed studies are needed. Pro-
spective, randomized sham-controlled trials 
of energy-based devices are rare, and most 
data in the public domain are derived from 
case series. Many studies are of short dura-
tion with limited follow-up. Randomized 
controlled trials therefore are warranted and 
should have stringent inclusion and exclu-
sion criteria. Body dysmorphic syndrome, for 
example, should be a trial exclusion. Study 
design for research should include the use of 
standardized, validated scales and long-term 
follow-up of participants. 
Which specialists have the expertise 
to offer treatment? Important ethical and 
medical concerns regarding the technol-
ogy need to be addressed. A prime concern 
is determining which health care profes-
sional specialist is best qualified to assess 
and treat underlying gynecologic conditions. 
It is not uncommon to see internists, emer-
gency medicine providers, family physicians, 
plastic surgeons, psychiatrists, and derma-
tologists self-proclaiming their gynecologic 
“vaginal rejuvenation” expertise.

In my experience, some ObGyns have 
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voiced concern about the diverse medical 
specialties involved in performing these  
procedures. Currently, no standard level 
of training is required to perform them. In 
addition, those providers lack the training 
needed to adequately and accurately assess 
the potential for confounding, underlying 
gynecologic pathology, and they are inad-
equately trained to offer patients the full 
gamut of therapeutic interventions. Many 
may be unfamiliar with female pelvic anat-
omy and sexual function and a multidisci-
plinary treatment paradigm.
We need established standards. A com-
mon vernacular, nosology, classification, and 
decision-tree assessment paradigm for geni-
topelvic laxity (related to the condition of the 
pelvic floor and not simply a loose feeling in the 
vagina) is lacking, which may make research 
and peer-to-peer discussions difficult. 
Which patients are appropriate can-
didates? Proper patient selection criteria 
for energy-based vaginal treatment have 
not been standardized, yet this remains a 
paramount need. A comprehensive patient 
evaluation should be performed and include 
a discussion on the difference between an 
aesthetic complaint and a functional medi-
cal problem. Assessment should include the 
patient’s level of concern or distress and the 
impact of her symptoms on her overall qual-
ity of life. Patients should be evaluated for 
body dysmorphic syndrome and relation-
ship discord. A complete physical examina-
tion, including a detailed pelvic assessment, 
often is indicated. A treatment algorithm that 
incorporates conservative therapies coupled 
with medical, technologic, and psychologic 
interventions also should be developed.

Various energy-based devices 
are available for outpatient 
procedures
Although the number of procedures per-
formed (such as vaginal rejuvenation, labia-
plasty, vulvar liposculpturing, hymenoplasty, 
G-spot amplification, and O-Shot treatment) 
for both cosmetic and functional problems 
has increased, the published scientific data 

on the procedures’ short- and long-term ef-
ficacy and safety are limited. The American 
College of Obstetricians and Gynecologists 
(ACOG) published a committee opinion 
stating that many of these procedures, in-
cluding “vaginal rejuvenation,” may not be 
considered medically indicated and may lack 
scientific merit or ample supportive data to 
confirm their efficacy and safety.1 ObGyns 
should proceed with caution before incorpo-
rating these technologic treatments into their 
medical practice. 

Much diversity exists within the device-
technology space. The underpinnings of 
each device vary regarding their proposed 
mechanism of action and theoretical thera-
peutic and tissue effect. In device marketing 
materials, many devices have been claimed 
to have effects on multiple tissue types (for 
example, both vaginal mucosa and vulvar 
tissue), whereas others are said to have more 
focal and localized effects (that is, targeted 
behind the hymenal ring). Some are mar-
keted as a one-time treatment, while others 
require multiple repeated treatments over an 
extended period. When it comes to published 
data, adverse effect reporting remains lim-
ited and follow-up data often are short term.

Radiofrequency and laser devices are 
separate and very distinct technologies with 
similar and differing proposed utilizations. 
Combining radiofrequency and laser treat-
ments in tandem or sequentially may have 
clinical utility, but long-term safety may be a 
concern for lasers.

Radiofrequency-based devices
Typically, radiofrequency device treatments:
•	 are used for outpatient procedures 
•	 do not require topical anesthesia
•	 are constructed to emit focused electro-

magnetic waves
•	 are applied to vaginal, vulvar, or vaginal in-

troital or vestibular tissue
•	 deliver energy to the deeper connective tis-

sue of the vaginal wall architecture.
Radiofrequency device energy can be 

monopolar, unipolar, bipolar, or multipolar 
depending on design. Design also dictates 
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current and the number of electrodes that 
pass from the device to the grounding pad. 
Monopolar is the only type of radiofrequency 
that has a grounding pad; bipolar and multi-
polar energy returns to the treatment tip.

Radiofrequency devices typically are 
FDA 510(k)-cleared devices for nonspecific 
electrocoagulation and hemostasis for sur-
gical procedures. None are currently FDA 
cleared in the United States for the treatment 
of vaginal or vulvar laxity or genitourinary 
syndrome of menopause (GSM). These en-
ergy-based devices aim to induce collagen 
contraction, neocollagenesis, vasculariza-
tion, and growth factor infiltration to restore 
the elasticity and moisture of the underlying 
vaginal mucosa. Heat shock protein activa-
tion and inflammation activation are thought 
to be the underlying mechanisms of action.2–5 

Treatment outcomes  
with 2 radiofrequency devices
Multiple prospective small case series studies 
have reported outcomes of women treated 
with the ThermiVa (ThermiAesthetics LLC) 
radiofrequency system.3,4 Typically, 3 treat-
ments (with a between-treatment interval of 
4 to 6 weeks) were applied. The clinical end 
point temperature had a range of 40°C to 
45°C, which was maintained for 3 to 5 min-
utes per treated zone during 30 minutes’ total 
treatment time.

Some participants self-reported im-
provement in vaginal laxity symptoms with 
the 3 treatments. In addition, women re-
ported subjective improvements in both vag-
inal atrophy symptoms and sexual function, 
including positive effect in multiple domains. 
No serious adverse events were reported 
in these case series. However, there was no 
placebo-controlled arm, and validated ques-
tionnaires were not used in much of this  
research.3,4

In another trial, the ThermiVa system 
was studied in a cohort of 25 sexually ac-
tive women with self-reported anorgasmia 
or increased latency to orgasmic response.6 
Participants received 3 treatments 4 weeks 
apart. Approximately three-quarters of the 
participants reported improved orgasmic 

responsivity, vaginal lubrication, and clito-
ral sensitivity. Notably, this research did not 
use validated questionnaires or a placebo or 
sham-controlled design. The authors sug-
gested sustained treatment benefits at 9 to 12 
months. While repeat treatment was advo-
cated, data were lacking to support the opti-
mal time for repeat treatment efficacy.6

A cryogen-cooled monopolar radiofre-
quency device, the Viveve system (Viveve 
Medical, Inc) differs from other radiofre-
quency procedures because it systematically 
cryogen cools and protects the surface of the 
vaginal mucosal tissue while heating the un-
derlying structures.

The Viveve system was evaluated in  
2 small pilot studies (24 and 30 partici-
pants) and in a large, randomized, sham-
controlled, prospective trial that included 
108 participants (VIVEVE I trial).5,7,8 Results 
from both preliminary small studies indi-
cated that participants experienced signifi-
cant improvement in overall sexual function 
at 6 months. In one of the small studies (in 
Japanese women), sustained efficacy at 12 
months posttreatment was reported.7 Nei-
ther small study included a placebo-control 
arm, but they did include the use of vali-
dated questionnaires.

In the VIVEVE I trial (a multicenter inter-
national study), treatment in the active group 
consisted of a single, 30-minute outpatient 
procedure that delivered 90 J/cm2 of radio-
frequency energy at the level just behind the 
hymenal ring behind the vaginal introitus. 
The sham-treated group received ≤1 J/cm2 of 
energy with a similar machine tip.8

Statistically significant improvements 
were reported in the arousal and orgasm do-
mains of the validated Female Sexual Func-
tion Index (FSFI) for the active-treatment 
group compared with the sham-treated 
group. In addition, there were statistically 
significant differences in the FSFI and the 
Female Sexual Distress Scale–Revised total 
scores in favor of active treatment. Partici-
pants in the active-treatment arm reported 
statistically significant improvement in over-
all sexual satisfaction coupled with lowered 
overall sexual distress.8
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These data are provocative, since the 
Viveve treatment demonstrated superior  
efficacy compared with the sham treatment, 
and prior evidence demonstrated that medi-
cal device trials employing a sham arm often 
demonstrate particularly large placebo/sham 
effects.9 A confirmatory randomized, sham-
controlled multicenter US-based trial is cur-
rently underway. At present, the VIVEVE I 
trial remains the only published, large-scale, 
randomized, sham-controlled, blinded study 
of a radiofrequency-based treatment. 

New emerging data support the efficacy 
and safety of this specific radiofrequency 
treatment in patients with mild to moderate 
urinary stress incontinence; further studies 
confirming these outcomes are anticipated. 
The Viveve system is approved in many coun-
tries for various conditions, including urinary 
incontinence (1 country), sexual function (17 
countries), vaginal laxity (41 countries), and 
electrocoagulation and hemostasis (4 coun-
tries, including the United States).

Laser technology devices 
Laser (Light Amplification by Stimulated 
Emission of Radiation) therapy, which 
uses a carbon dioxide (CO2), argon, YAG, 
or erbium energy source, also is currently 
marketed as a method to improve various 
gynecologic conditions, including genital 
pelvic relaxation syndrome, vaginal laxity, 
GSM, lichen sclerosus, and sexual problems 
such as dyspareunia and arousal or orgas-
mic disorders.

The CO2 laser therapy device, such as the 
MonaLisa Touch (DEKA Laser), appears to be 
very popular and widely available. It delivers 
fractional CO2 laser energy to the vaginal 
wall, creating sequential micro traumas that 
subsequently undergo a healing reaction; the 
newly healed area has an improved underly-
ing tissue architecture (but at a superficial 
level). The laser’s proposed mechanism of 
action is that it ablates only a minute frac-
tion of the superficial lamina propria; it acts 
primarily to stimulate rapid healing of the  
tissue, creating new collagen and elastic fibers. 
There is no evidence of scarring.10

Treatment outcomes  
with laser device therapy
Authors of a 2017 study series of CO2 laser treat-
ments in women with moderate to severe GSM 
found that 84% of participants experienced 
significant improvement in sexual function, 
dyspareunia, and otherwise unspecified sexual 
issues from pretreatment to 12 to 24 months 
posttreatment.11 These findings are consistent 
with several other case series and provide sup-
portive evidence for the efficacy and safety of 
CO2 laser therapy. This technology may be ap-
propriate for the treatment of GSM.

Laser technology shows excellent prom-
ise for the treatment of GSM symptoms by 
virtue of its superficial mechanism of action. 
In addition, several trials have demonstrated 
efficacy and safety in breast cancer patient 
populations.12 This is particularly interesting 
since breast cancer treatments, such as aro-
matase inhibitors (considered a mainstay of 
cancer treatment), can cause severe atrophic 
vaginitis. Breast cancer survivors often avoid 
minimally absorbed local vaginal hormonal 
products, and over-the-counter products 
(moisturizers and lubricants) are not widely 
accepted. Hence, a nonhormonal treatment 
for distressing GSM symptoms is welcomed 
in this population.

Pagano and colleagues recently studied 
82 breast cancer survivors in whom treat-
ment with vaginal moisturizers and lubri-
cants failed.12 Participants underwent 3 laser 
treatment cycles approximately 30 to 40 days 
apart; they demonstrated improvements in 
vaginal dryness, vaginal itchiness, stinging, 
dyspareunia, and reduced sensitivity.

Microablative fractional CO2 laser may 
help reestablish a normative vaginal micro-
biome by altering the prevalence of lactoba-
cillus species and reestablishing a normative 
postmenopausal vaginal flora.13

The tracking and reporting of adverse 
events associated with laser procedures has 
been less than optimal. In my personal clini-
cal experience, consequences from both 
short- and long-term laser treatments have 
included vaginal canal agglutination, wors-
ening dyspareunia, and constricture causing 
vaginal hemorrhage.
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Cruz and colleagues recently conducted 
a randomized, double-blind, placebo- 
controlled clinical trial designed to evaluate 
the efficacy of fractional CO2 laser compared 
with topical estriol and laser plus estriol for 
the treatment of vaginal atrophy in 45 post-
menopausal women.14 They found statisti-
cally significant differences in dyspareunia, 
dryness, and burning compared with base-
line levels in all 3 treatment groups. Results 
with the fractional CO2 laser treatment were 
deemed to be similar to those of the topical 
estriol and the combined therapy.14

By contrast, an erbium (Er):YAG laser, 
such as the IntimaLase (Fotona, LLC) la-
ser, functions by heating the pelvic tissue 
and collagen within the introitus and vagi-
nal canal.15,16 When the underlying collagen 
is heated, the fibers are thought to thicken 
and shorten, which may result in immediate 
contracture of the treated tissue. Addition-
ally, this process stimulates the existing col-
lagen to undergo remodeling and it also may 
cause neocollagen deposition.15 In a general 
review of gynecologic procedures, after 1 to 4 
treatment sessions (depending on the study), 
most patients reported improved sexual sat-
isfaction or vaginal tightness.15

Although trials have included small num-
bers of patients, early evidence suggests some 
lasers with reportedly deeper penetration may 
be useful for treatment of vaginal laxity, but 
further studies are needed. In smaller studies, 
the Er:YAG laser has shown efficacy and safety 
in the treatment of stress urinary incontinence 
and improved lower urinary tract symptoms, 
quality of life, and sexual function.16,17

Insurance does not cover energy-
based treatment costs
Currently, both laser and radiofrequency de-
vice treatments are considered fee-for-ser-
vice interventions. Radiofrequency and laser 
treatments for gynecologic conditions are not 
covered by health insurance, and treatment 
costs can be prohibitive for many patients. In 
addition, the long-term safety of these treat-
ments remains to be studied further, and the 
optimal time for a repeat procedure has yet to 
be elucidated.

The FDA cautions against 
energy-based procedures
In July 2018, the FDA released a statement 
of concern reiterating the need for research 
and randomized clinical trials before energy-
based device treatments can be widely ac-
cepted, and that they are currently cleared 
only for general gynecologic indications and 
not for disorders and symptoms related to 
menopause, urinary incontinence, or sexual 
function.18

The FDA stated that “we have not cleared 
or approved for marketing any energy-
based devices to treat these symptoms or 
conditions [vaginal laxity; vaginal atrophy, 
dryness, or itching; pain during sexual in-
tercourse; pain during urination; decreased 
sexual sensation], or any symptoms related 
to menopause, urinary incontinence, or 
sexual function.” The FDA noted that serious 
complications have been reported, including 
vaginal burns, scarring, pain during sexual 
intercourse, and recurring, chronic pain. The 
FDA issued letters to 7 companies regarding 
concerns about the marketing of their de-
vices for off-label use and promotion.

Several societies have responded. ACOG 
reaffirmed its 2016 position statement on 
fractional laser treatment of vulvovaginal 
atrophy.19 JoAnn Pinkerton, MD, Executive 
Director of The North American Menopause 

Medications are still the principle treatment  
for dyspareunia 

Despite recent technologic advancements and applications in 
gynecologic care, minimally absorbed local vaginal hormonal 
products (creams, rings, intravaginal tablets) and estrogen agonists/
antagonists remain the mainstay and frontline treatment for moderate 
to severe dyspareunia, a symptom of vulvovaginal atrophy due to 
menopause. Newer medications, such as intravaginal steroids1 and 
the recently approved bioidentical estradiol nonapplicator vaginal 
inserts,2 also offer excellent efficacy and safety in the treatment of 
this condition. These medications now are included under expanded 
insurance coverage, and they offer safe, simple, and cost-effective 
treatments for this underdiagnosed condition. 
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Society (NAMS), and Sheryl Kingsberg, PhD, 
President of NAMS, alerted their members that 
both health care professionals and consumers 
should tread cautiously, and they encouraged 
scrutiny of existing evidence as all energy-
based treatments are not created equal.20 They 
noted that some research does exist and cited 
2 randomized, sham-controlled clinical trials 
that have been published.

Looking forward
Various novel technologic therapies are en-
tering the gynecologic market. ObGyns must 
critically evaluate these emerging technolo-
gies with a keen understanding of their un-
derlying mechanism of action, the level of 
scientific evidence, and the treatment’s pro-
posed therapeutic value.

Radiofrequency energy devices appear 
to be better positioned to treat urinary in-

continence and vaginal relaxation syndrome 
because of their capability for deep tissue 
penetration. Current data show that laser 
technology has excellent promise for the 
treatment and management of GSM. Both 
technologies warrant further investigation 
in long-term randomized, sham-controlled 
trials that assess efficacy and safety with vali-
dated instruments over an extended period. 
In addition, should these technologies prove 
useful in the overall treatment armamentar-
ium for gynecologic conditions, the question 
of affordability and insurance coverage needs 
to be addressed.

ObGyns must advocate for female sexual 
wellness and encourage a comprehensive mul-
tidisciplinary team approach for offering vari-
ous therapies. Ultimately, responsible use of 
evidence-based innovative technology should 
be incorporated into the treatment paradigm. 
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