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Background and Objective: Urinary incontinence (UI)
is a common disorder that affects women of various ages
and impacts all aspects of life. Our aim was to evaluate the
non-invasive erbium:yttrium-aluminum-garnet (Er:YAG)
laser that exploits its thermal effect and has been used in
reconstructive and rejuvenation surgery as a potential
treatment strategy for stress UI (SUI) and mixed UI
(MUI).

Study Design/Materials and Methods: We included
175 women (aged 49.7� 10 years) with newly diagnosed
SUI (66% of women) and MUI (34%), respectively.
Patients were clinically examined and classified by
incontinence types (SUI and MUI) and grades (mild,
moderate, severe, and very severe) using International
Consultation on Incontinence Modular Questionnaire
(ICIQ) and assessing Incontinence Severity Index (ISI).
Using Er:YAG laser, we performed on average 2.5� 0.5
procedures in each woman separated by a 2 month
period. At each session, clinical examination was
performed, ICIQ and ISI assessed and treatment
discomfort measured with visual analog system (VAS)
pain scale, and adverse effects and patients’ satisfaction
were followed. Follow-ups were performed at 2, 6, and
12 months after the treatment.
Results: After the treatment, ISI decreased for 2.6�1.0
points in patients diagnosed with mild UI before the
treatment, for 3.6�1.4 points in those withmoderate UI,
for 5.7� 1.8 points in those with severe UI and for
8.4� 2.6 in those with very severe UI (P<0.001, paired
samples t-test). Altogether, in 77% patients diagnosed
with SUI, a significant improvement was found after
treatment, while only 34% of women with MUI exhibited
no UI at one year follow-up. Age did not affect the
outcome. No major adverse effects were noticed in either
group.
Conclusion: The results of our study, have shown
that new non-invasive Er:YAG laser could be regarded
as a promising additional treatment strategy for SUI
with at least one year lasting positive effects. On
the other hand, it does not seem appropriate for
treating MUI. Lasers Surg. Med. 47:689–697, 2015.
� 2015 Wiley Periodicals, Inc.
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INTRODUCTION

Female urinary incontinence (UI) is an important
health problem, as its prevalence has been estimated to
be as high as 40% [1,2]. It affects all aspects of life,
including physical, social, economic, and psychological
ones and thus seriously impairs the quality of womens’
life. According to The International Continence Society
(ICS) and International Urogynecological Association
(IUGA), UI is defined as a condition in which involuntary
urine loss occurs. Multiple risk factors for worsening
incontinence have been identified including age, parity,
vaginal delivery, multiparity, body mass index (BMI),
obesity, pelvic trauma, constipation, chronic disease
(diabetes), and history of gynaecological and pelvic
surgery [1,3,4]. The common cause of UI is pelvic floor
dysfunction; regarding the underlying pathophysiologi-
cal mechanism, UI can be divided into stress UI (SUI),
urge UI (UUI), and mixed UI (MUI). SUI is the most
prevalent type and is defined as involuntary loss of
urine due to sphincter failure during physical activity,
coughing, or sneezing, which all cause an increase in
abdominal pressure [3,5]. On the other hand, UUI,
sometimes also termed overactive bladder syndrome
(OAB) encompasses the symptoms of urgency, frequency,
and nocturia and is associated with urgency contraction
due to detrusor overactivity [3,6]. MUI refers to urine
leakage with a combination of SUI and UUI and has a
prevalence of 7.5–25% [3,7].

The level of distress depends on the frequency, the
amount of leakage, and on the subjective experience of
these symptoms. Therefore, patient’s report of symptoms is
a typical basis for diagnosis, besides from history and
clinical examination and exclusion of the underlying
causes (e.g., infection, urogenital prolapse). Furthermore,
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symptoms questionnaires are helpful in assessing the
subtypes of urinary incontinence [5,8–10]. The Interna-
tional Consultation on Incontinence Modular Question-
naire (ICIQ) aims to promote a more uniform usage of
questionnaires: usually, the symptom severity, the
frequency of UI episodes and the quality of life are
assessed. The ICIQ-short form (ICIQ-SF) has been
reported to correlate well to the Patient Global Impression
of Improvement (PGI-I) [6]. These questionnaires allow
assessment of the treatment effectiveness by comparing
pre- and post-treatment scores [5].

There are many approaches for treating UI; the
conservative therapy includes lifestyle changes, pelvic
floor muscle training (PFMT), bladder training, and
electro-magnetic stimulation of the pelvic floor muscles
and drugs for UUI from OAB [3,11,12]. A variety of
surgical procedures are based on traditional Burch
colposuspension and bladder-neck slings and their mod-
ifications [2,13–15]. Yet, the incidence of adverse side
effects and complications in surgical procedures remains
relatively high, ranging fromperioperative trauma, injury,
hemorrhage, pain, infection, perforation of urethra, vagina
or bladder, urinary retention, foreign body reaction to the
implant [2,3,7,14,15].

Recently, a novel non-invasive laser therapy based on
the thermal action on vaginalmucosa has been introduced.
The erbium-doped yttrium-aluminum-garnet (Er:YAG)
laser has been successfully used in the field of plastic
skin rejuvenation and reconstruction [16–18]. The proce-
dure is based on photothermal treatment of connective
tissue: It has been established in animal and human
studies that it affects collagen remodelling resulting in
tightening of the supportive tissue [19–22].

To the best of our knowledge, no study has so far
evaluated the effect of Er:YAG laser treatment on UI in
women. Therefore, the aim of our study was to evaluate
whether or not the Er:YAG laser treatment improves the
symptoms of UI in women. We included women with a
diagnosed SUI and MUI, respectively, and performed two
to three treatments using Er:YAG laser. The severity of UI
was evaluated by clinical examination and the ICIQ-SF
standard questionnaire before and after the therapy. We
further aimed at evaluating whether age and type of
incontinence (SUI vs. MUI) affected the final outcome of
the therapy.

METHODS

Study Population

In our prospective, single center, non-randomized, pilot
study, conducted in the period from March 2012 to
November 2013, we included 175 women with a mean
age of 49.7 (� 10) years presented with UI who met the
inclusion criteria.

The inclusion criteria were: clinically confirmed UI,
normal PAP smear (Papanicolau cytology), negative urine
culture, and integrity of the vaginal mucosa (without
injuries or bleeding). The exclusion criteria were pregnan-
cy, intake of photosensitive drugs, injuries or vaginal

bleeding, and infection in the treated area as well as an
existence of pure UUI.
Patients were further subdivided into two groups

according to the type of incontinence: SUI and MUI,
respectively.
Authors confirm that the study, was reviewed and

approved by the National ethics committee and conducted
according to the Declaration of Helsinki. Written informed
consent was obtained from each patient; no financial
incentives were proposed for participating in the study.
The authors confirm that all ongoing and related trials

for this intervention are registered.

Assessment of UI

In each patient, medical history was obtained and
clinical examination performed; the latter included inspec-
tion and evaluation of the incontinence severity. It was
assessed by inducing an increase in intraabdominal
pressure by caughing maneuver to estimate the degree
of leakage in a full and empty bladder. Furthermore, a
transvaginal echosonographic examination (Medison,
Samsung ultrasound, Korea) was performed to exclude
patients with abnormal findings in the urinary and
gynecology tract and abnormal appearance of bladder
mucosa. Echosonography also enabled an assessment of
residual volume in the urinary bladder and the thickness of
the bladder wall; based on ours and the experience from
other groups [23,24] we excluded patients in whom the
bladder thickness was above 5mm.Muscular strengthwas
measured using perineometrical measurement (PFX Bio-
feedback Kegel Exercisers) to assess muscular abnormali-
ties of pelvic floor muscles.
Each woman fulfilled the standard ICIQ-SF. Based on

questions one and two to estimate the frequency of UI and
the amount of leakage, the severity of incontinence was
defined and expressed in terms of incontinence severity
index (ISI) and patients were categorized into four grades:
Mild, moderate, severe, and very severe UI [8,9]. Besides
from standard ICIQ-SF and ISI, patient’s personal
perception of the degree of UI and disability was obtained.
Thefifth question is about the quality of life and the sixth to
determine the type of incontinence.
The type of incontinence was determined on the basis of

clinical examination, echosonography, perineometrical
measurement, and the questionnaire.
UI was assessed before and after each treatment; the

treatment outcome and the degree of improvement were
numerically determined by ICIQ-SF and ISI.

Study Design

All patients were submitted to preoperative evaluation;
anamnesis and physical examination (in a restful and
straining position, achieved by coughing) were performed
as described. After having fulfilled the ICIQ-SF question-
naire, ISI was determined. Patients were informed about
the laser procedure and its potential adverse effects.
Afterwards, patients received two or three sessions of laser
treatment as described below; all interventions were
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performed at our outpatients’ department. During the
intervention, patients were lying in a normal gynecological
lithotomy position and received no anaesthesia.
Pain during the treatment was measured at every

session with a visual assessment scale (VAS) according to
the National Initiative of Pain Control [25]. Follow-ups
were performed at 2, 6, and 12 months. At each follow-up,
the same outcome measures as before the treatment were
assessed (clinical examination, echosonography of the
pelvic organs and the urinary bladder, perineometric
measurements of the pelvic floor muscles, ICIQ-SF
fulfillment, assessment of patients’ satisfaction, VAS
assessment).

Er:YAG Laser Procedure

We used a 2940nm Er:YAG laser (SP Spectro, Fotona,
Slovenia) set in “smooth mode” (fluence 10.0 J/cm2; four
pulses per packet, packet pulse duration is 250ms; spot
size 7mm; repetition rate 1.6Hz) which enables non-
ablative, thermal-only operation [19,20]. The therapy
exploits the photo-thermal effect of a laser beam onmucosa
tissue in order to cause its shrinkage without any removal
of tissue. To achieve shrinkage of collagen while main-
taining its structure without destruction the temperature
has to be around 60–658C [22]. There are three major
components of the mechanism of action involved: A photo-
thermal effect penetrating up to 0.5mm inside the vaginal
wall and causing the immediate shrinkage of the tissue,
which could be as large as 30% of the tissue volume; the
mechanical pull of deeper tissue layers following the
shrinkage of upper, photo-thermally processed tissue
layers; and neo-collagenesis following heat treatment,
which generates new collagen fibers that further contrib-
ute to the improvement of thickness, elasticity, and
firmness of the vaginal wall [20–22].
Laser treatment is performed with a special accessory

called G-set, composed of two handpieces (full spot and
fractional), two adapters (angular and circular), and a
laser speculum (Fig. 1). The laser speculum enables
opening of the vaginal canal and serves as a guide for
the handpiece adapter, allowing it to easily glide into the
vaginal canal without touching it.
Each laser treatment consists of three phases. In the first

phase, the full-field handpiece (R11) with a 3608-circular

adapter is used to perform irradiation of the full
circumference of the vaginal canal. Applying two passes,
around 650 J of laser energy is delivered to the full length
of the vaginal wall, causing shrinkage of collagen in
mucosa tissue, thus increasing the tightness and firm-
ness of the vaginal wall. In the second phase of the
procedure, PS03 handpiece with a 908-angular adapter is
used to deliver fractionated smooth beam perpendicular-
ly to the anterior vaginal wall. Anterior vaginal wall is
irradiated with fractionated smooth beam utilizing
several longitudinal and adjacent passes. In this phase,
of the protocol a total of 250 J of energy is deposited to the
vaginal wall causing additional mucosa shrinkage of the
targeted anterior wall and consequently lifting of the
bladder. After the second phase is completed, the laser
speculum is removed from vaginal canal and laser energy
is delivered to the mucosa of the vestibule and introitus,
by direct irradiation with fractionated smooth beam in
three passes. The last phase is performed with the
fractional handpiece (PS03) and straight shooting tip.
This phase is important to fix urethra in anatomic
position and consolidate the ligaments and connective
tissue around urethra. It is also used to shrink the
introitus of the vaginal canal. Approximately, 100 J of
energy is delivered to vaginal mucosa in this third phase.
In total, around 1,000 J of energy is deposited to the
vaginal mucosa after one completed laser treatment.

After 4–6 weeks, the second laser treatment was
performed to complete the laser therapy for SUI. The
third procedure was usually performed 6 months after the
first procedure.

Statistical Analysis

Statistical evaluations were obtained by using SPSS
17.0 (SPSS Science, Chicago, IL). Descriptive statistics
was made with “Frequencies” and “Descriptives” subpro-
grams. For a normal distribution, data were expressed
as means and standard deviations (SD). Statistically
significant differences were calculated using Crosstabs
and x2 test, as well as with one way Anova and Bonferroni
test as appropriate. Statistical significance level was
accepted at 0.05.

RESULTS

General Characteristics of Patients

Demographic characteristics of the patients at the time
of the first measurement are presented in Table 1. The
distribution of patients regarding the type and grade of
incontinence before the beginning of therapy is presented
in Table 2. The average ISI before the therapy was 5.7
(SD¼2.1).

General Improvement of UI After Laser Treatment
and the Number of Procedures

The improvement of UI with regard to ISI and the
number of procedures is presented in Figure 2.On average,
77.6 days (SD¼ 6.3) elapsed between the first and the
second procedure (1st follow-up). Patients were examinedFig. 1. Scheme of the 2,940nm Er:YAG laser device.
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for the second time 174.6 days after the first procedure
(SD¼ 83.4) (2nd follow-up). The last examination was
performed 381.3 (SD¼119.2) days after the first procedure
(one year after the treatment). While significant differ-
enceswere found between thefirst and the second followup
in all groups (regarding the grade of UI), no differences
were observed between the second and the last follow up.

Altogether, one procedure was performed in 12 patients
(7%), two procedures in 54 (31%), and three procedures in
109 patients (62%). The improvement of the grade of UI at
the first, second and last follow-up is presented in Figure 3.
At one year follow-up, no woman experienced very severe
UI. The patients who exhibited no UI after treatment (108
patients) underwent 2.54 (SD¼0.65) procedures on aver-
age. The patients with final mild UI underwent 2.6
(SD¼ 0.58) procedures (43 patients), and those with
moderate UI 2.48 (SD¼ 0.6) procedures (21 patients).

Three patients with final severe UI underwent three
(SD¼ 0.0) procedures. The differences between particular
groups regarding the number of the procedures are not
statistically significant.
At one-year-follow-up, ISI significantly decreased in all

women (Fig. 2). The decrease of ISI regarding the grade of
incontinence before the treatment is shown in Figure 4A.
Patients with very severe UI diagnosed before therapy
experienced the greatest ISI decrease following therapy.
At one-year-follow-up, 108 patients (62%) fromboth, SUI

and MUI groups exhibited no incontinence (Fig. 3). On
average, they received 2.54 (SD¼ 0.65) procedures. 29
patients (16%) whose grade of UI remained unchanged
after the treatment received 2.68 (SD¼ 0.55) procedures.
In 38 (22%) patientswenoticedworsening ofUI (in terms of
UUI) after the therapy; they received 2.51 (SD¼ 0.6)
procedures. The differences among all three groups
regarding the number of procedures are not statistically
significant.

Final Outcome Regarding Age

Age did not affect the outcome of UI treatment as we
found no significant differences in UI improvement
between the groups of different ages (P¼ 0.180, ANOVA
with Bonferroni test). The average ISI improvement in the
five age groups is presented in Figure 4B.
When dividing patients in the pre- (age< 55 years) and

postmenopausal groups (age> 55 years), we also did not
find any statistical differences regarding ISI between
the two groups. ISI decreased for 4.8 (SD¼ 2.3) points
in the below-55-years-group and for 4.6 (SD¼1.9) points in
the above-55-years-group.

Final Outcome Regarding the Type of Incontinence
as Diagnosed Before Therapy

At the end (one year follow-up), 108 patients (62.3%)
significantly improved incontinence, while nine patients
(5.1%) presented with SUI, 53 (30.3%) with UUI and 5
(2.3%) with MUI.
The results of the final outcome regarding the type of

incontinence (diagnosed before the therapy) are summa-
rized in Figure 5. In patients with SUI as assessed before
the treatmentUI significantly improved in 77%of the cases
(88 patients) while the patients diagnosed with MUI prior
to the treatment only improved in 34% of the cases (20
patients). The differences are statistically significant
(P< 0.001) between the SUI and MUI groups (Fig. 5).

Adverse Effects of Therapy

During the procedure, patients experienced no pain or
only mild discomfort. The pain estimated by VAS was on
average 0.5 points; the highest score was three on the 0–10
scale. We also observed that at each successive treatment,
there was less discomfort in the same patient as compared
to the previous procedure. Patients reported no significant
side effects after the therapy. In general, they were all
satisfied with the procedure and experienced no or only
mild discomfort and/or pain during the procedures.

TABLE1. DemographicCharacteristics of thePatients

before the Induction of Therapy

n %

Age

Up to 40 age 30 17

41–45 years 32 18

46–50 years 35 20

51–55 years 32 18

Over 56 years 46 26

BMI�

Underweight 3 2

Normal range 99 58

Overweight 49 29

Obese 20 12

Number of children

0 5 3

1 30 17

2 106 61

3 27 15

4 7 4

BMI, Body Mass Index; n, Number of Patients.
�
For 4 patients no data.

TABLE 2. The Distribution of Patients Regarding the

Type and Grade of Incontinence Before the Beginning

of Therapy

n %

Type of UI

SUI 114 65

MUI 61 35

Grade of UI

Mild 30 17

Moderate 47 27

Severe 89 51

Very severe 9 5

UI, Urinary Incontinence; SUI, Stress Urinary Incontinence;
MUI, Mixed Urinary Incontinence; n, Number of Patients.
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Fig. 2. The effect of the Er:YAG laser therapy on the improvement of incontinence severity index
(ISI). The distribution of patients (in %) regarding ISI (expressed in points) before the treatment
(blue line), at the first follow-up (2months after the first procedure, red line), at the second follow-up
(6 months after the first procedure, green line) and one year after the laser treatment (violet line) is
presented. ���P<0.001, ANOVA with Bonferroni test.

Fig. 3. The effect of Er:YAG laser therapy on the improvement of the grade of urinary incontinence
(UI). Plots show the distribution of patients (in %) with regard to the grade of incontinence (mild,
moderate, severe, very severe; see legend) before treatment, at the first, second, and last follow up.
���P<0.001, ANOVA with Bonferroni test.

LASER TREATMENT OF URINARY INCONTINENCE 693



The only noticed side effect was a change of the type of
incontinence: After the first procedure, in 11 patients
(6.3%) who had SUI before the treatment, transient UUI
appeared as a complication. After the second procedure,
UUI appeared de novo in seven patients (4%) from the SUI
group. The final distribution of the type of UI after therapy
with regard to initial UI type is presented in Figure 5.

DISCUSSION

The results of our study have shown that minimally
invasive, non-surgical and non-ablative laser therapy
could successfully be used for the treatment of UI. Two
sessions of laser treatment using ER:YAG laser signifi-
cantly reduced ISI and improved the symptoms of UI in all
age groups. Contrary to our hypothesis, age did not
influence the final outcome. On the other hand, the
outcome was significantly dependent on the type of

incontinence diagnosed before the induction of therapy.
While the procedure cured the majority of women with
SUI, it was of benefit only in one third of womenwithMUI.
To the best of our knowledge, this is the first prospective

study to explore the use of Er:YAG laser as an alternative
therapy for the treatment of UI.
The commonmechanism of UI is pelvic floor dysfunction

due to loss of its supportive function [3,26,27]. The
mechanical stability of the urethra and bladder neck is
largely provided by intact pelvic muscles and connective
tissue of the pelvis. Thus, the majority of therapeutical
approaches aim at strengthening the support of the pelvic
floor, either conservatively or surgically. Although, there
are reports on the beneficial effects of conservative
treatment [11,12], patients have to be very compliant
and the final outcome remains questionable. On the other
hand, none of the existing surgical approaches is optimal

Fig. 4. The incontinence severity index (ISI) decrease following therapy with respect to (A) the
grade of urinary incontinence (UI) and (B) to age. ISI decrease one year after the Er:YAG laser
treatment is shownwith regard to (A) the grade of UI diagnosed before the induction of therapy and
(B) in different age groups. Data are presented as means and SD. ��P<0.01, ANOVA with
Bonferroni test.
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as they are often associated with complications [2,3,14,15].
Moreover, American Food andDrug Administration (FDA)
has amended several warnings and proposed an upgrading
in risk qualifications for implantable devices [15]. Indeed,
fear for a surgical intervention to treat UI or negative
experience with previous surgery were among the reasons
why patients included in our study preferentially decided
to undergo laser therapy. In this respect, minimally
invasive laser intervention could be regarded as an
alternative to classical, conservative, and surgical techni-
ques. Laser therapy has so far extensively been investi-
gated and used in dermatology including the treatment of
scars and as a rejuvenation procedure [16,17]. The non-
ablative therapy exploits the photothermal effect of the
laser light. The main advantage of the Er:YAG laser for
skin resurfacing is precise ablation with limited residual
thermal damage [16,19,20]. In this technique, pulses of
lower energy and shorter duration are applied [19]. The
process of tissue repair resembles wound healing process:
Dermal fibroblasts react to thermal injury with heat-shock
response and synthesis of heat shock proteins which
induce inflammation and subsequent repair [22]. Photo-
thermal energymay alter the structure of the extracellular
matrix (ECM) and the expression levels of the ECM
molecules. Furthermore, the energy may affect the dermal
metabolism by altering the expression of proteolytic
enzymes, cytokines, and growth factors [28]. It has been
confirmed that heat caused collagen injury and contrac-
tion, and upregulated the gene expression of procollagen
type I and procollagen type III in human fibroblasts
resembling normal young skin [22]. The newly formed
collagen was shown to be arranged in more ordered

fashion, as assessed by the combined TPF-SHG (two-
photon excited fluorescence-second-harmonic generation)
microscopy [18]. The photothermal effect of Er:YAG laser
breaks up intermolecular crosslinks and thereby stabilizes
triple-helix-structure of collagen resulting in tissue tight-
ening [19]. Although these studies were preferentially
performed in animal and human skin, wemay hypothesise
that similarmechanisms could apply to the vaginalmucosa
and the connective tissue of the pelvic floor. Women with
pelvic floor dysfunction have been reported to demonstrate
abnormal ECM metabolism in their pelvic support
tissues [29]. Wen et al. have found a significantly higher
expression of the myofibroblasts’ protein, SM-22a, a
potential biomarker for SUI [26]. Moreover, mitofusin-2
(Mfn2) expression changed along with the duration of
postmenopause and had a negative association with the
expression of procollagens: Mfn2 protein has been sug-
gested to affect the synthesis of procollagen of fibroblasts in
postmenopausal women with pelvic floor dysfunction [30].
It is thus obvious that the composition of the pelvic floor
supportive structure changes over the years. An appealing
approach would be to influence tissue remodelling and
mimic the natural composition of a continent pelvic floor.
Therefore, we applied the Er:YAG laser into the vaginal
canal and treated the connective tissue according to the
described protocol. Our results on UI improvement imply
the ability of laser photo-thermal effect to act on the
vaginal supportive tissue, presumably by altering the
organization and composition of its ECM. Based on similar
proposals, injectable substances that mimic natural ones
and bulge the pelvic floor have been introduced, showing
about 50% cure rates success and low complications rates

Fig. 5. Final outcome at one year follow-up regarding the type of incontinence as diagnosed before
the therapy. The distribution of patients with regard to the final urinary incontinence (UI,
expressed in %, see the legend at the right hand) one year after the treatment with Er:YAG laser,
from the group of stress UI (SUI) and mixed UI (MUI) diagnosed before induction of therapy.
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and morbidity [31]. However, they do not seem to have
durability and could need multiple reinjections over
time [32]. In this regard, our procedure has yielded better
results and the beneficial outcome persisted as far as one
year after the last procedure.

Contrary to our hypothesis and reports from the
literature, age seemed not to affect the outcome. Although
the incidence of pelvic floor disorders increases with age
and depends on the level of estrogen [33], the outcome of
our laser intervention did not confirm diferences between
the pre- and postmenopausal women. Reduced synthesis of
collagen types I and III is characteristic of chronologically
aged skin [34]. Varani et al., proposed that many of age-
induced alterations in the composition of aged-skin are a
consequence of lower level of mechanical stimulation [34].
In this regard, Er:YAG laser might be suggested as an
efficient mechanical stimulus to challenge de novo synthe-
sis of collagen. Nevertheless, the speculations should be
confirmed by further cyto-histological evaluations.

The percent of women cured after one year in our study,
was similar to the results obtained after surgical proce-
dures [3,13,15,35]; yet, compared to surgical outcome the
reported side effects were negligible. This undoubtedly is a
great advantage of laser therapy. Our patients reported
less pain, none of the patients reported inflammation or
other side effects. The large majority of patients were
satisfied with the procedure and happy with its outcome.
The only adverse effect that warrants mentioning was
persistent UI or change of SUI into MUI or UUI. Evidence
does indicate that women with MUI have greater bother
than those with SUI alone [36,37], and are less likely to
have success or cure after undergoing surgical manage-
ment of their SUI [7,36,37]. Accordingly, our study showed
significantly worse outcome in womenwithMUI compared
to thosewith SUI. According toNorton andBrubaker,MUI
could merely represent the midpoint on the continuum
between SUI and UUI [3].

An interesting finding is that, according to ISI evalua-
tion, the symptoms of UI significantly improved already
after two interventions with little additional effect after
subsequent ones. We believe that the small and insignifi-
cant variation in the reduction of ISI show a proper
adaptation of the number of procedures to individual
patient’s collagen remodeling capacity, which might also
be the reason for a non-significant age relevance. Our
follow-up in this study, showed that the results of laser
treatment could last at least 12 months. As the long term
experiences with the same Er:YAG laser modality in
aesthetics and dermatology showed that this procedure
could safely be repeated many times, we believe that
repeating the treatment would also be possible in UI if the
symptoms reappeared.

We are aware of the limitations of this pilot study, such
as its single center nature, the absence of a control group,
relatively small sample size and relatively short term
follow-up. In spite of the listed limitations, we believe that
our aim to evaluate the potential use of the newminimally
invasive lasermethod in the treatment of UI inwomenwas
achieved.

In conclusion, we have shown that minimally invasive
Er:YAG laser treatment efficiently improved SUI in the
majority of patients and as such could be regarded as a
promising new therapy for the treatment of SUI in women.
On the other hand, it seems that the therapy is not suited
for the treatment of MUI. Apart from non-invasiveness,
the main advantage of lasers over surgery is that
procedures could be applied ambulatory what is connected
also with lower economic burden. Additional studies to
optimize the timing and protocols of treatment as well as
unrevealing the mechanisms behind are needed.
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