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Abstract

Background Vaginal relaxation syndrome (VRS) is a common phenomenon affecting women and their partners which may lead
to decreased sexual satisfaction. Recently, the use of 2940-nm Erbium:YAG laser (Er:YAG) has been extended to cosmetic
gynecology to treat VRS. This study evaluated the efficacy of this non-surgical laser procedure.

Methods From October 2014 till January 2017, 39 females with vaginal relaxation syndrome (VRS) were treated with
the 2940-nm Er:YAG. Their ages ranged from 27 to 47. Those 39 patients received one to four treatment sessions at
2-3-week intervals. The sessions were performed with a 360° scope via automatic dual step technique. The first step
consisted of three passes of multiple pulses ranging from 1.7 to 2.2 J per pulse. The second step consisted of two passes
of long-pulsed wave of 3.7 J and a pulse width of 1 s. The improvement in sexual satisfaction was assessed subjectively
by patients’ questionnaire.

Results Improvement in sexual satisfaction was reported by 78% of the patients. A few minor side effects were reported such as
vaginal ecchymosis and mild burning sensation.

Conclusions In patients suffering from VRS, the use of automatic dual pass technique Er:YAG is a convenient non-surgical
method to obtain reasonable tightening of vaginal wall and improve sexual satisfaction.

Level of Evidence: Level 1V, case series study.

Keywords Automatic dual mode - Vaginal tightening - 360° scanning scope - Sexual satisfaction - Tissue remodeling

Introduction

As women age, they may suffer from vaginal relaxation
syndrome (VRS) due to laxity of the vaginal walls [1].
This is particularly noted with multiple parity and repeat-
ed vaginal deliveries [2]. It is also associated with
menopause-related hormonal changes. VRS can lead to a
number of problems; a major one of which is decreasing
of sexual satisfaction for both the female and her partner
[3, 4], which often referred to loss of vaginal wall
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tightness. Urinary incontinence (UI) is also a problem
associated with VRS. Many social problems are face by
women affected by involuntary loss of urinary control [5].

Many options exist for the treatment ranging from inva-
sive to non-invasive approaches. For the non-invasive ap-
proaches, exercise such as Kegel exercises can tighten re-
laxed musculature in the pelvic floor and to some extent in
the vaginal wall. “Tightening creams,” hormonal creams,
sprays, and other pharmacological medications are avail-
able but of limited value. Invasive approaches include sur-
gical procedures where vaginal and surrounding tissues are
incised and rearranged [6—8], giving better and long-
lasting results but with high risks of scar formation or
nerve damage leading to dysthesia [9—12]. Surgical strate-
gies regain the tone of the vaginal muscle by tightening the
supportive structures of the vulvovaginal complex [13, 14].

Recently, the laser has been used because of its ability
to limit the surgical damage. The laser with high water
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affinity is used. Both the micro-ablative fractional CO,
laser and the non-ablative vaginal Erbium:YAG laser
(Er: YAG) induce morphological changes in the vaginal
tissues. The laser-assisted vaginoplasty is based on the
ablation of mucosal tissue aiming to stimulate collagenesis
of the mucous layer of the vagina [15, 16]. The fractionated
mode of laser delivery is currently available. The bulk laser
beam is split into multiple micro-beams with the ability to
control the depth of the micro-ablative columns (MACs).

Fractional Er:YAG systems with gynecological deliv-
ery system recently became available as a non-surgical
approach in vaginal tightening [17, 18]. Evidence from
non-randomized clinical trials suggest that Er:YAG laser
can be used as a safe, efficacious alternative to hormone
replacement therapy for genitourinary syndrome of men-
opause. It will improve vaginal prolapse, vaginal dryness,
and dyspareunia. It can also be used as first-line treatment
for stress urinary incontinence before resorting to surgical
procedures [19].

Animal studies also show that laser treatment for a
vaginal laxity produces remodeling of the vaginal con-
nective tissue.

Histologically, it was confirmed that there is an increase in
collagen and elastic fibers due to neocollagenesis and angio-
genesis, and the vaginal walls became firmer and tighter be-
cause of increased capillary and vessel formation [20].

In this study, we used special 360° scanning scope that
was designed to deliver the laser beam in 360° with con-
trolled coagulative effect without any ablation of the full
thickness of the vaginal wall. Anterior wall of the vaginal
canal can also be treated to improve urinary incontinence
[21-23]. This study was designed to assess the patient
satisfaction with the automatic dual pass mode of
Er:YAG laser using 360° scope.

Subjects and methods
Subjects

The study was conducted between October 2014 and
January 2017. It consisted of a survey of 58 parous fe-
males with vaginal relaxation syndrome (VRS). The ages
ranged from 27 to 47 (mean 39). Out of 58 patients, 39
patients responded to the survey while the remaining 19
were excluded from the survey. All patients were treated
using 2940-nm ACTION II™ Er:YAG (Lutronic, Goyang,
South Korea) in automatic dual mode technique. The ses-
sions were performed using the recommended parameters
by the manufacturer. The sessions were performed with a
360° scope via automatic dual step. The first step
consisted of three passes of multiple pulses ranging from
1.7 to 2.2 J per pulse. The second step consisted of two
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Fig. 1 The 90° scanning scope (copyright permission from International
Journal of Aesthetic and Anti-Ageing Medicine, PetitLady, September
2014 edition)

passes of long-pulsed wave of 3.7 J and a pulse width of
1 s. The improvement in sexual satisfaction was assessed
subjectively by patients’ questionnaire.

The scope is supported in the vagina by a specially
designed guide (Figs.l and 2). In general, the
supporting guide is initially inserted, and then the
360° scope is fully inserted into the guide. The body
of the scope is marked with 2.5-mm gradations, the
laser is fired, and then the probe is withdrawn by 1
gradation (2.5 mm), and the process was repeated for
the entire length of the vaginal canal. Multiple passes
may be necessary. The procedure was performed with
routine antiseptic but no regional or general anesthesia;
topical anesthesia (Emla ® [Lidocaine or Prilocaine
1%]) was applied on a vaginal gauze and inserted
20 min prior to the procedure. The procedure can be
accomplished in under 10 min. The session number
ranged from one to four sessions with 2-3-week interval
between sessions, with follow-up evaluation at 2 months
followed by a maintenance session if needed [17, 24].
Post-procedure instructions include avoiding sexual

Fig. 2 Illustration showing the special support for the scanning scopes
inserted in the vagina (copyright permission from International Journal of
Aesthetic and Anti-Ageing Medicine, PetitLady, September 2014 edition)
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Table 1 Patient characteristics

Pat. no Age Parous Delivery type Pre/post- Patients No. of sessions

_— menopausal

C- NSVD

sec
P-1 45 5 2 3 Post 1 4
P-2 36 3 1 2 Pre 2 2
P-3 37 4 1 3 Pre 2 4
P-4 33 2 2 Pre 2 1
P-5 30 2 2 Pre 0 2
P-6 40 4 4 Pre 2 1
P-7 38 2 2 Pre 0 2
P-8 46 7 1 6 Post 1 3
P-9 38 7 2 5 Pre 1 1
P-10 41 4 1 3 Pre 3 4
P-11 37 4 4 Pre 1 1
P-12 42 3 3 Pre 3 2
P-13 38 4 4 Pre 0 1
P-14 36 1 1 Pre 1 1
P-15 32 2 2 Pre 1 3
P-16 43 5 5 Pre 0 2
P-17 46 4 4 Post 1 1
P-18 37 3 1 2 Pre 3 4
P-19 27 2 2 Pre 0 2
P-20 34 1 1 Pre 0 1
P-21 41 7 1 6 Pre 2 2
P-22 40 4 1 3 Pre 1 2
P-23 36 1 1 Pre 0 2
P-24 42 6 1 5 Pre 2 2
P-25 40 4 1 3 Pre 2 2
P-26 34 5 1 4 Pre 2 2
P-27 37 7 1 6 Pre 2 4
P-28 45 6 6 Post 0 4
P-29 37 4 4 Pre 2 1
P-30 47 2 2 Post 3 2
P-31 39 5 5 Pre 3 1
P-32 35 4 4 Pre 3 3
P-33 45 5 5 Pre 0 2
P-34 37 3 3 Pre 2 4
P-35 38 5 5 Pre 3 3
P-36 38 4 4 Pre 3 4
P-37 40 5 1 4 Pre 2 3
P-38 41 3 3 Pre 2 1
P-39 34 4 1 3 Pre 2 1

Patient sexual satisfaction was self-rated using the following scale: dissatisfied, 0; somewhat satisfied, 1; satisfied,
2; and extremely satisfied, 3. Pat. no., patient reference No; NSVD, normal spontaneous vaginal delivery, C-sec,
cesarean section

intercourse for 2 days. The subjects were discharged  Results

immediately after procedure. The post-menopausal fe-

males were not receiving any hormonal therapy or suf-  The collected data included demographics and relevant
fering from urinary incontinence. histories, age, parous status, delivery type, and

@ Springer



Eur J Plast Surg (2019) 42:169-176

172
Table 2  Patient sexual satisfaction
Score Patient satisfaction No. of patients Percentage (%)
0 Dissatisfied 9 23
1 Somewhat satisfied 8 21
2 Satisfied 14 36
3 Extremely satisfied 8 21
Total 39 100

menstrual status. Patient satisfaction assessed through a
questionnaire was obtained 1-2 months within and after
laser sessions (Table 1).

Age ranges from 2747 years (mean 39 years); median
38 years and parity status range from 1-7 (mean 4).

Data regarding the parity level is shown in Table 3. The
average parity was more than 4.

The subject’s satisfaction with the degree of improve-
ment in sexual satisfaction was determined through a
patient-answered subjective scoring on a 4-point scale
(Table 2) where they asked to self-rate their satisfaction
using the following scale.

The data on menopausal status was also charted (Table 4).

Regarding side effects

Out of 58 patients treated, 39 (67%) completed the treat-
ment and the 2-month assessment. All patients felt some
heating in the vagina during treatment, vaginal ecchymo-
sis with a mild burning sensation which lasted 2448 h
and resolved spontaneously. No subject reported any ma-
jor or lasting adverse side effects after any of the treat-
ments. The improvement was seen in the subjects’ own
assessment of improved sexual satisfaction (78%).

The parity status range was from 1 to 7 with mean of
4; patient with low satisfaction (0 and 1) were 14 with
a parity average of 3.7. The delivery type: cesarean
section is 21 times (14%) and normal vaginal delivery
is 132 times (86%) due to the fact that multiparous

Table 3 Satisfaction by parity level
Satisfaction score  No. of patients Total parity ~ Average parity
0 28 3.11
1 8 34 425
2 14 61 435
3 8 30 3.75

@ Springer

patients may have had C-section and NSVD; it is not
possible to conclude if the type of delivery had any
impact on their satisfaction. Menopausal status: pre-
menopausal 34 patients (87%) and post-menopausal five
patients (13%) (Table 3). Improvement in sexual satis-
faction was reported more in pre-menopausal patients
with overall improvement (78%) than in post-
menopausal women although limited number (5), but
four of them reported a low satisfaction (Table 4).

Discussion

Dual mode laser Mectron M+ consisting of superficial
ablation using its initial high power peak and deep pen-
etration with its low-power longer duration pulse is a
known technique in vaginal relaxation syndrome
(VRS). Its efficiency in the treatment of menopause-
related vaginal atrophy was also described [15, 23].

A small study on 21 patients showed promising results
of the use of Er:YAG in the treatment of vaginal relaxa-
tion syndrome with 85% significant improvement [25].

A recent study published in 2018 included 84 patients
with of urogynecologic symptoms. The objective was to
evaluate a dual-phase protocol for vaginal Erbium YAG
laser treatment in pelvic floor medicine. Eighty-two per-
cent of patients were satisfied with the treatment, and it
concluded that this treatment was successful and safe for
early urogynecologic symptoms, with high patient satis-
faction and few minor complications [26].

A prospective comparative cohort study on 50 pa-
tients with genitourinary syndrome of menopause was
performed to evaluate the effectiveness and safety of
Er:Yag laser treatment and compare it to topical estriol
treatment.

There was statistically significant reduction of all
assessed symptoms in the laser group up to 18 months
post treatment. In conclusion, Er:YAg laser treatment suc-
cessfully improve genitourinary symptoms of menopause,
and its effect is more pronounced and longer lasting than
that of topical estriol treatment [27].

Another study comparing the effect of vaginal Er:Yag
laser treatment for genitourinary syndrome of meno-
pause (one session every month for 3 months) to a
standard treatment with topical estriol twice weekly for
3 months, 45 patients versus 25 patients, respectively.
Laser treatment resulted in significant improvement in
vaginal dryness, dyspareunia, and mild-to-moderate
stress urinary incontinence. The effects were tolerated,
rapid, and lasting up to the 24th week of the follow-up
period [28].
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Table 4 Menopausal status
Menopausal status

Post-menopausal 5
Pre-menopausal 34
Total 39

Satisfaction score

No. of patients

Post-menopausal 5
Pre-menopausal 34

Number of patients

Percentage (%)
13

87

100

Satisfaction score Average satisfaction score
6 1.2
55 1.6

Similarly, 65 patients with genitourinary syndrome of
menopause were treated with vaginal erbium laser (one
session every month for 3 months). Twenty one of them
had mild-to-moderate stress urinary incontinence. There
were significant improvement in vaginal dryness,
dyspareunia, vaginal health index score, and stress uri-
nary incontinence. The procedure was well tolerated
with less than 2% of patients discontinuing treatment
due to adverse events [29].

This study was conducted on 39 patients who have
received one to four sessions of treatment using the
Er:YAG laser with a follow-up assessment of 1—
2 months. The primary target of Er:YAG is the signifi-
cant amount of water in the vaginal mucosa. It causes
controlled ablation and secondary thermal damage on
the wall. The wavelength of 2940 nm is optimum for
water absorption. In contrast, the CO, laser could po-
tentially cause unwanted damage to the tissues of the
vaginal canal due to the deeper penetration and more
aggressive nature of action of the CO, laser [30, 31].
In our series, the technique used is unique as dual mode
ablation action. The first shot of 250-ps multi-pulse
creates a window in the epidermal tissue, allowing the
thermal effect of the subsequent shots to penetrate to

Fig. 3 Illustration showing the
different levels of penetration
depending through the vaginal
wall layers

Lamina
propria

the lamina propria layer of the vaginal wall mucosa.
In the second stage of the dual mode technique, a
sub-ablative single shot in a long-pulsed mode pene-
trates through the created epidermal window and into
the lamina propria causing the desired wound healing
and vaginal tightening effect (Fig. 3) [32].

This technique allows to balance the degree of nec-
essary effect with as short as downtime as possible and
minimal side effects. Comparatively, a study of 30 pa-
tients with vaginal relaxation syndrome was conducted
to evaluate the clinical efficacy of ER:Yag vaginal laser
treatment. Their results were similar to our study with
significant improvement in vaginal wall relaxation in all
patients based on perineometer values, 76.6% improve-
ment on the partners’ input for vaginal tightening and
70% improvement in sexual satisfaction as assessed by
the patients themselves. Additionally, histological find-
ings also suggested improved elasticity, tightening, and
firming of the vaginal wall [16].

In our study, the average age was 39 years (ranged
27-47), and a high mean parity of 4 (range 1-7)
(Table 1). Definitely satisfied patients were 57%, but
those who expressed improvement were 78%. Based
on the study, no conclusions can be made regarding

Nor.mal i 2 3 a
vaginal . e

wall Micropulse Micropulse
mucosa 250 us 250 us

Micropulse
250 us

Single long pulse
1000 us

Epidermal
window

created
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parity level and the satisfaction rate. Both menopausal
and pre-menopausal women expressed improvement, but
the pre-menopausal were more satisfied.

The main advantages of Er:YAG seen in this case series are:

1. No definitive contraindication for early coitus (1 week
post session)

No risk of anesthesia

No patients reported dryness or dyspareunia which is
quite an improvement if compared to the surgical patients
who may suffer from prolonged healing, pain, localized
infection, vaginal bleeding, dyspareunia, and decreased of
vaginal lubrication [11, 12, 33, 34].

2. No antibiotic or pain killer
3. Easily repeated

4. Short procedure time

5. Ambulatory procedure

6.

7.

There are many conflicting opinions and controversy
regarding esthetic vaginal surgery. Recently, this has been
a hot topic in medical and public media. Some publica-
tions of negative articles regarding cosmetic gynecology
have been unfair to the cosmetic gynecologist [35, 36].

The problem with statements of important medical
organization like ACOG and FDA is that they group
all cosmetic surgical procedures together. ACOG com-
mittee opinion included vaginal rejuvenation, design
vaginoplasty, revirgination, and G-spot amplification all
together stating that there is lack of data supporting the
efficacy and safety of the procedures [37].

The recent FDA statement that the safety and effec-
tiveness of laser and energy-based devices have not
been evaluated or confirmed for vaginal rejuvenation
and that these procedures have serious risks like vaginal
burns, scarring, pain during intercourse, and chronic
pain [38].

Unfortunately, this is a strong blanket statement includ-
ing all devices without differentiation or specific evi-
dence. We are here talking about vaginal laser treatment
for vaginal laxity, genitourinary symptoms of menopause,
and stress urinary incontinence. So in this context, the
issue of safety and complications does not apply because
we have enough evidence from many non-randomized
clinical trials that vaginal treatment with CO, or Er:Yag
laser for genitourinary symptoms of menopause, vaginal
tightening, and stress urinary incontinence is very safe
with minimal side effects. There have been no reported
cases of scarring, adhesions, dyspareunia, infections, or
altered sensation [1, 4, 15-18, 24-29, 39].

Probably, the confusion comes from combining surgi-
cal procedure (that involves cutting the vagina tissue
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using laser for the aim of doing vaginal repair) with
the use of Er:Yag or CO, laser for vaginal tightening
or genitourinary syndrome of menopause under one
heading “vaginal rejuvenation procedures” which is not
correct because the use of Er:Yag laser does not involve
any cutting or scarring, and it has minimal side effects.

Arguments that these procedures are not medically
indicated may be true for women who simply want
tighter vaginas without any symptoms. However, we as
physicians have been always taught to respect the pa-
tient’s autonomy which means her right to make deci-
sions about her medical care without the health care
provider trying to influence the decision, but does allow
to educate the patient.

Our job as health care providers is to explain to the
patient the pros and cons of the procedure and let her
decide if she wants to do it. So in the case of Er:Yag
laser vaginal tightening, we are explaining that the re-
sponse to treatment is variable, and we do not promise
that it will improve sexual function. Also, the patient is
informed that there is some evidence from clinical trials
that up to 70% of patients are satisfied with the
treatment.

On the other hand, patients with genitourinary syn-
drome of menopause and those with stress urinary in-
continence have real medical indication requiring inter-
vention. Few cohort and pilot studies have shown that
laser vaginal treatment is successful in relieving these
symptoms, and even when compared to topical hormon-
al treatment, the results were more pronounced and lon-
ger lasting for those who received the laser therapy.
Also, patients with stress urinary incontinence show im-
provement with vaginal laser treatment [28, 29, 39].

Conclusions

Er:YAG laser treatment for VRS, the dual mode (multi-
ple micro-pulse mode followed by a long-pulsed mode),
can be of a beneficial effect in vaginal relaxation and
consequentially may improve sexual satisfaction. In our
parent population, this non-surgical treatment was safe,
easily tolerated, pain- and side-effect free, and can be
an effective treatment to improve the quality of life for
females of all ages suffering from VRS.

Further studies with longer follow-up are needed to evalu-
ate laser and other energy-based treatment, to compare it to
other modalities of therapies and to assess the duration of the
therapeutic effects as well as the sexual satisfaction of the
sexual partners after the treatment.



Eur J Plast Surg (2019) 42:169-176

175

Compliance with ethical standards

Conflict of interest Jamal Jomah, Abdullah Wael Bahi, Khaled Prince
Mousa, Alaa El-Saharty, and Salwa Mohammed Neyazi declare that they
have no conflict of interest.

Ethical approval

All procedures performed in studies involving human

participants were in accordance with the ethical standards of the institu-
tional and/or national research committee and with the 1964 Helsinki
declaration and its later amendments or comparable ethical standards.
For this retrospective study formal consent from a local ethics committee
is not required.

Informed consent

Informed consent was obtained from all individual

participants in the study.

References

10.

11.

12.

Vizintin Z, Rivera M, Fistoni¢ I et al (2012) Novel minimally in-
vasive VSP Er:YAG laser treatments in gynecology. J Laser Health
Acad. 1(1):46-58

MacLennan H, Taylor W, Wilson DH, Wilson D (2000) The
prevalence of pelvic floor disorders and their relationship to
gender, age, parity and mode of delivery. BJOG 107(12):
1460-1470

Masters WH, Johnson VE (1966) Human sexual response. Toronto.
Bantam Books, New York

Pardo JI, Dalenze VS (2016) Evaluation of patient satisfac-
tion in LVT with non-ablative Er:YAG for vaginal relaxation
syndrome. Journal of the Laser and Health Academy (1)
www.laserandhealth.com ISSN 1855-9913

Wehbe SA, Kellogg S, Whitmore K (2010) Urogenital complaints
and female sexual dysfunction (part 2) (CME). J Sex Med 7(7):
2305-2317

Goodman MP (2009) Female cosmetic genital surgery. Obstet
Gynecol 113:154-159

Pardo JS, Sola VD, Ricci PA, Guiloff EF, Freundlich OK
(2006) Colpoperineoplasty in women with a sensation of a
wide vagina. Acta Obstet Gynecol Scand 85(9):1125-1127
Shaw D, Lefebvre G, Bouchard C, Shapiro J, Blake J, Allen
L, Cassell K, Leyland N, Wolfman W, Allaire C, Awadalla
A, Best C, Dunn S, Heywood M, Lemyre M, Marcoux V,
Menard C, Potestio F, Rittenberg D, Singh S, Shapiro J,
Akhtar S, Camire B, Christilaw J, Corey J, Nelson E,
Pierce M, Robertson D, Simmonds A (2013) Female genital
cosmetic surgery. J Obstet Gynaecol Can 35(12):1108-1112
Davies MC, Creighton SM, Woodhouse CR (2005) The pitfalls of
vaginal construction. BJU Int 95:1293-1298

ACOG: Vaginal “rejuvenation” and cosmetic vaginal procedures.
ACOG Committee Opinion No. 378. ACOG, Washington, DC,
USA, September 2007

Goodman MP, Placik OJ, Benson RH et al (2010) A large multi-
center outcome study of female genital plastic surgery. J Sex Med
7(4 Pt 1):1565-1577

Abedi P, Jamali S, Tadayon M, Parhizkar S, Mogharab F
(2014) Effectiveness of selective vaginal tightening on sex-
ual function among reproductive aged women in Iran with
vaginal laxity: a quasi-experimental study. J Obstet Gynaecol
Res 40(2):526-531

13.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

Millheiser LS, Pauls RN, Herbst SJ, Chen BH (2010)
Radiofrequency treatment of vaginal laxity after vaginal de-
livery: nonsurgical vaginal tightening. J Sex Med 7(9):3088—
3095

Sekiguchi Y, Utsugisawa Y, Azekosi Y, et al (2013) Laxity
of the vaginal introitus after childbirth: nonsurgical vaginal
tissue restoration and improved sexual satisfaction with an
office procedure of low-energyradiofrequency thermal thera-
py. G Ital di Ostet e Ginecol. ] Women's Health 35(1):328—
334. https://doi.org/10.1089/jwh.2012.4123

Gaspar A, Addamo G, Brandi H (2011) Vaginal fractional
CO; laser: a minimally invasive option for vaginal rejuvena-
tion. Am J Cosmet Surg 28(3):156-162

Lee MS (2014) Treatment of vaginal relaxation syndrome
with an erbium:YAG laser using 90° and 360° scanning
scopes: a pilot study & short-term results. Laser Ther
23(2):129-138

Gaviria PJE, Lanz LJA (2012) Laser vaginal tightening
(LVT)—evaluation of a novel noninvasive laser treatment
for vaginal relaxation syndrome. J Laser Health Acad
2012(1):59-66

Vizintin Z, Lukac M, Kazic M, Tettamanti M (2015) Erbium
laser in gynecology. Climacteric 18(Suppl 1(September)):4—8
Gambaciani M, Palacios S (2017) Laser therapy for the restoration
of vaginal function. Maturitas 99:10-15

Kwon TR, Kim JH, Seok J, Kim JM, Dak DH, Choi MJ, Mun SK,
Kim CW, Ahn S, Kim BJ (2018) Fractional CO, laser treatment for
vaginal laxity, a preclinical study. Lasers Surg Med 50:940-947
Lukac M, Vizintin Z, Kazic M, Sult T (2008) Novel fractional
treatments with VSP erbium YAG aesthetic lasers. J Laser Health
Acad. 2008(6):1-12

Dmovsek-Olup B, Beltram M, Pizem J (2004) Repetitive Er:YAG
laser irradiation of human skin: a histological evaluation. Lasers
Surg Med 35(2):146-151

DEKA (2012) D-Pulse: the Pulse Created for MonaLisa Touch
(www.dekalaser.com)

Gaviria PJE, Korosec B, Fernandez J, Montero G (2016) Up to 3-
year follow-up of patients with vaginal relaxation syndrome partic-
ipating in laser vaginal tightening. J Laser Health Acad.
2016(May):1-6

Jorge E, Gaviria P, Jose A, Lanz L (2012) Laser vaginal tightening
(LVT) — evaluation of a novel noninvasive laser treatment for vag-
inal relaxation syndrome. Journal of the Laser and Health Academy
2012(1)

Mothes AR, Runnebaum M, Runnebaum IB (2018) An innovative
dual-phase protocol for pulsed ablative vaginal Erbium:YAG Laser
treatment of urogynecological symptoms. Eur J Obstet Gynecol
Reprod Biol 229:167-171

Gaspar A, Brandi H, Gomez V, Luque D (2017) Efficacy of
Erbium:YAG laser treatment compared to topical estriol treatment
for symptoms of genitourinary syndrome of menopause. Lasers
Surg Med 49(2):160-168

Gambacciani M, Levancini M, Cervigni M (2015) Vaginal erbium
laser: the second-generation thermotherapy for the genitourinary
syndrome of menopause. Climacteric 18(5):757-763
Gambacciani M, Levancini M (2015) Short-term effect of vaginal
erbium laser on the genitourinary syndrome of menopause.
Minerva Ginecol 67(2):97-102

Price CR, Carniol PJ, Glaser DA (2001) Skin resurfacing with the
erbium: YAG laser. Facial Plast Surg Clin North Am 9:291-302
Newman JB, Lord JL, Ash K, McDaniel DH (2000) Variable pulse
erbium: YAG laser skin resurfacing of perioral rhytides and side-by-

@ Springer


http://www.laserandhealth.com/
https://doi.org/10.1089/jwh.2012.4123
http://www.dekalaser.com

176

Eur J Plast Surg (2019) 42:169-176

32.

33.

34.

35.

side comparison with carbon dioxide laser. Lasers Surg Med 26:
208-214

Trelles MA, Mordon S, Benitez V, Levy JL (2001) Er:YAG laser
resurfacing using combined ablation and coagulation modes.
Dermatol Surg 27:727-734

Adamo C, Corvi M (2009) Cosmetic mucosal vaginal tightening
(lateral colporrhaphy): improving sexual sensitivity in women with
a sensation of wide vagina. Plast Reconstr Surg 123(6):212e-213¢
Ulubay M, Keskin U, Fidan U et al (2016) Safety, efficiency, and
outcomes of perineoplasty: treatment of the sensation of a wide
vagina. Biomed Res Int 2016:1e—5e

Triffin M (2010) Warning: these doctors may be dangerous to your
vagina. Cosmopolitan 249:159-161

@ Springer

36.

37.

38.

39.

Bates B (2010) Controversy rages over female genital cosmetic
surgery. Ob Gyn News 45(March):1-11

ACOG (2007) Committee opinion 378: vaginal “rejuvenation” and
cosmetic vaginal procedures. Obstet Gynecol 110(3):737-738
FDA warns against use of energy-based devices to perform vaginal
“rejuvenation” or vaginal cosmetic procedures: FDA safety com-
munication, date issued: July 30, 2018

Fistonic N, Fistonic I, Lukanovic A, Findri Gustek S, Sorta Bilajac
Turina I, Franic D (2015) First assessment of short-term efficacy of
Er:YAG laser treatment on stress urinary incontinence in women:
prospective cohort study. Climacteric 18(sup1)



	Treatment of vaginal relaxation syndrome with an Erbium:YAG laser 360° scanning scope via automatic dual mode technique
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Subjects and methods
	Subjects

	Results
	Regarding side effects

	Discussion
	Conclusions
	References


