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Objective: To study the efficacy of fractional carbon dioxide (CO,) laser for treatment of stress urinary incontinence (SUI)
grade I.

Material and Method: A prospective single arm clinical trial was conducted from December 2015 to February 2016 at
Thammasat University hospital, a tertiary care center in Thailand. Women with SUI grade | were recruited and treated with
fractional CO, laser for 3 episodes, 4-week interval. Pre and post-treatment SUI symptoms, bladder neck descent (BND) and
the Q-tip test were compared. The study hypothesis was that fractional CO, laser could improve the anatomical changes of
the vaginal wall under the bladder neck and help strengthen the bladder neck support.

Results: Fifty women of mean age 55.4 years with SUI grade | were recruited. The frequency of SUI grade | and nocturia
decreased significantly after laser treatments. The average of pre-treatment BND was 12.03+7.3 mm and after treatment the
average BND was decreased to 8.6+3.7 mm with statistical significance. The Q-tip test was also significantly decreased. No
women had serious complications from the treatment.

Conclusion: Fractional CO, laser was well tolerated. It seems to improve the anatomical function of the bladder neck which
may help improve the bladder neck support and mild stress incontinence. However, further well controlled study need to be

done to decrease the confounding factors and biases.
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Carbon dioxide (CO,) laser is one of the most
widely used lasers in the field of dermatology®. Many
studies show that fractional CO, laser treatment
increased epidermal thickness, collagen and elastic
fibers®4. It can induce the dermal extracellular matrix
remodeling and provides immediate tissue tightening®.
The heating effect of fractional CO, laser limits to a
100- to 150-um layer of tissue when use laser pulse at
less than 1 millisecond and the laser vaporizes tissue
up to 20 to 30 um per pulse®.

On gross examination, the thickness of the
vaginal wall is about 0.4 mm®. The epithelial cell layer
comprises of 20 to 30 cell layers; these numbers vary
with the menstrual cycle and affect differently in the
upper and lower thirds of the vagina®. The posterior
wall of the urethra is supported by the endo-pelvic
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connective tissue which consists of collagen, elastin
and smooth muscle. Itis embedded in the lower third of
the anterior vaginal wall and acts as a hammock around
urethra and bladder neck®9). Defects in this tissue may
result in urethral hypermobility and cause stress urinary
incontinence (SUI). In Thailand, the incidence of
urinary incontinence in women is approximately 17%
with nearly a half having SUI®®. Among women with
SUI, 77.5% reported that their symptoms had an impact
on their quality of life. Two thirds of these women had
mild symptom which associated with mildly bothersome
SUI®Y, The severity of SUI can be evaluated by using
Stamey’s incontinence scoring system which is based
on the patient’s history: grade 0 = no incontinence,
grade 1 = incontinence with coughing or straining,
grade 2 = incontinence with change in position or
walking and grade 3 = total incontinence at all times.
The anatomical function of the bladder neck can be
assessed as urethral mobility by evaluation of the Q-
tip test and the bladder neck descent®?,

There is a broad array of treatment options
for women with SUI, including lifestyle modification,
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behavioral intervention, and surgical management. The
treatment plan depends on the patient’s expectation
and the aim of the treatment. For women with SUI
grade I, conservative management such as lifestyle and
behavioral modification, continent pessary,pelvic floor
muscle training, is recommended®®.

In 2013, a CO, laser-vaginal probe was
developed and a pilot study of its use for treating
vulvovaginal atrophy (VVA) was published®. Ex vivo
and in vivo histological studies showed that fractional
CO, laser increased and promoted the production of
collagen and ground substance and resulted in the
restoration of vaginal mucosa®®, The studies of
efficacy of fractional CO, laser for treatment of
vulvovaginal atrophy showed significant improvement
of the VVA symptom including sexual function and
increasing of vaginal pH. Symptom of SUI was assessed
as one of the VVVA symptom which seems to be improved
after the laser treatment®?.

As there are no data about the laser treatment
for SUI in Thai women, we conducted this study to
evaluate the efficacy and acceptability of fractional CO,
laser for treatment of female stress urinary incontinence
stage | in Thai women under the hypothesis that the
fractional CO, laser could help improve the anatomical
function of the bladder neck support and improve the
mild symptom of SUI.So the BND was used as an
objective primary outcome for this study.

Material and Method
Study design

This was a prospective single armed clinical
study conducted between December 2015 and February
2016 at Thammasat University Hospital (TUH), a tertiary
referral center on the outskirts of Bangkok, Thailand.
This study was approved by the TUH ethics committee.

Study population

All women attending the TUH urogy-
necology clinic with the symptom of stress urinary
incontinence grade I, according to Stamey’s
incontinence scoring system (incontinence with
coughing or straining), were asked to join in the study.
The exclusion criteria were women with pelvic organ
prolapsed more than stage I, severe perineal skin
infection, a urinary tract infection, or any clinically
significant underlying medical illness that could
influence the study outcome e.g. multiple sclerosis,
Parkinson’s disease, stroke, anomalies of spine and
lower back, bleeding disorders, immunocompromising
diseases and psychiatric disorders.
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Study protocol

After signing the inform consent, all 102
participants were asked to have a mid stream urine
analysis. Twenty six women had abnormal urinalysis.
They were excluded from the study and sent for
appropriated treatment. There were remained 76 women
in the study.

On the first visit, the project-assisted nurse
did the interview and recorded the general data of these
76 participants including the frequency of the SUI
grade I. Then all participants were asked to empty their
bladder, change their dresses into the suitable dresses
and refer to see the first co-author, an urogynecologist,
who could not see any data of the participants. The
first co-author did the pelvic organ prolapse
assessment and found that 26 women had prolapse
more than grade 2. All of these 26 women were excluded
from the study. Finally, there were 50 women remaining
in the study. The Q-tip testand transperineal ultrasound
for evaluating the BND, by the method according to
previously published study®” were done by the first
co-author. All measured parameters were recorded in
the password locked file.

The fractional CO, laser treatment was
performed by the author. The SmartXide2VV2LR machine
(Monalisatouch®, DEKA, Italy) with the setting of dot
power 30 watts, dwell time 1,000 us, dot spacing 1,000
pum and 3 smart stacks was used in this study. During
the treatment, the women were asked to slightly bare
down for better exposure of the bladder neck (about 3
cm proximal to urethral meatus). Immediately after
treatment, all adverse effects occurring during and after
the procedure were recorded and any discomfort/
painful was assessed by using the visual analogue
scale score (0 = no pain, 10 = extreme pain).

On the second and third visit (4 and 8 weeks
after visit 1), all 50 participants come back and were
asked for any long term adverse effect and their willing
to had another second and third laser treatment before
continuing the study by the previous assisting nurse.
Then after empting their bladder and changing dresses,
they were sent to the laser room and received the
second or third laser treatment with the same setting
as previously mentioned by the author. Any adverse
effects or discomfort/painful were asked and recorded
immediately after each treatment.

In the last visit (12 weeks after visit 1), all 50
participants still remained in the study. They were
interviewed by the assisting nurse about any long term
adverse effect and frequency of the SUI grade I. The
first co-author did the Q-tip test, and evaluated the
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BND by using transperineal ultrasound. All data were
recorded and prepared for statistical analysis.

After each laser treatment, all women were
not allowed to use any vaginal solutions/other
substances for three days and should not have sexual
intercourse for at least 48 hours.

Statistical analysis

IBM SPSS Statistics Software (23.0, SPSS
Inc., Chicago, IL, USA) was use for data analysis. The
difference between pre and post treatment ordinal data
of the frequency of SUI grade | were analyzed by using
Chi-squared or Fisher’sexact test. Paired t-test was
used to assess the difference between pre and post-
treatment continuous data of BND and the Q-tip test.
A p-value <0.05 was considered statistically significant.

Results
From December 2015 to February 2016, 102
women were screened and 50 were recruited into the

Table 1. General characteristics of patients with Stamey
grade 1 stress urinary incontinence

General characteristic

Age (mean + SD, years) 55.44+9.6
BMI (mean + SD, kg/m?) 24.7+2.9
Parity (median, range) 2 (0 to 6)
Menopause % (n) 50 (25)
Systemic HRT % (n) 4(2)
Previous vaginal delivery % (n) 60 (30)

HRT = Hormone replacement therapy

study. The mean age was 55.4 years; other general
characteristics are shown in Table 1. Half of the women
were in menopausal period.

Before treatment, no women had BND more
than 25 mm. and the maximal pre-treatment BND was
only 22.4 mm. The mean BND and Q-tip test were
decreased significantly after 3-laser treatment (Table
2).

Before laser treatment, 30 (60%) of 50 women
had urinary incontinence when coughing or straining
less than 1 time per weeks, 14 (28%) women had
grade | SUI at least 1 time per day and 6 (12%) had more
than 2 times per day. The comparison of the frequency
of SUI grade | between pre and post- laser treatment
was shown in Table 3. Four weeks after the last third
laser treatment, 15 (30%) women did not have any SUI.

Only mild discomfort and minimal abrasion
were seen in two women after the first laser treatment
and in one woman after the third treatment. There
was no serious short term adverse effect or long term
complication after each laser treatments. The visual
analog scale score for evaluation of the patients’
discomfort /pain during and after all treatments was 0
to 3, meaning of only mild symptom.

Discussion

This prospective, single-armed clinical trial
study enrolled 50 women with Stamey grade | SUI and
found that the fractional CO, treatments using a 90°
vaginal probe targeted at the area under bladder neck
may help improve anatomical function of the bladder
neck support. As in this study, the average BND before
treatment significantly decreased when compared with

Table 2. Comparison between pre-treatment and post-treatment parameters of SUI

SUI parameters Pre-treatment Post-treatment p-value
Bladder neck descent (mm + SD) (range) 12.03+7.3 (2.0 to 22.4) 8.6+3.7 (2.0 t0 17.0) 0.002
Q-tip test (degree + SD) 32.7+5.8 30.0+2.1 0.003
Table 3. Comparison between pre- and post-treatment frequency of SUI grade |

SUI grade | Pre-treatment (%, n) Post-treatment (%, n) p-value
None 0 30 (15)

<1 time/week 60 (30) 56 (28) <0.001
At least 1 time/day 28 (14) 4(2)

>2 times/day 12 (6) 10 (5)
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BND after treatment. While the cutoff value of BND
for diagnosis of SUI is 25 mm®®, the maximum BND
value in this study group was only 22.4 mm. This may
probably due to the women in this study had only mild
SUI and they would havea little defect ofthe support
so we could not see the significant high mobility of the
bladder neck in thisstudy group. However, after
receiving 3 laser treatments, the BND decreased
significantly.

The Q-tip test, the angle with straining of more
than 30 degree is considered abnormal®®. The average
straining angle was 32.4 degree before treatment and
after treatment the average angle was 30.0 degree with
a statistical significant difference. Both BND and Q-tip
test as the objective assessments of the laser treatment
seem to support the hypothesis.

For the subjective assessment, the frequency
of the SUI grade | before and after laser treatment, fifteen
(30%) women had no SUI after treatment. There was a
significantly decreasing in the frequency of SUI grade
I when compare between pre and post treatment groups.
However, only one from six women who had mild SUI
more than 2 times per day reported decreasing of
frequency after treatment.

About the treatment technique, all women
were satisfied with the procedure and no serious short
termed or long termed adverse effect was found. The
pain scores were very low in the range of 0 to 3. And no
patients dropped out from the study.

This study could support our hypothesis
that the fractional CO, laser could help improve the
anatomical function of the bladder neck support by
using the objective assessments as BND and Q-tip
test. The statistical changes of these outcomes after
treatment could imply the efficacy of fractional CO,
laser on the SUI grade I. However, the limitation of
this study was the small sample size and half of the
women in this study were in postmenopausal period
that could be a confounding factor. Atrophic vagina is
an important risk factor of stress incontinence and
there are some studies shown that fractional CO, laser
could be used as an alternative treatment for this
symptom®429, Even though these anatomical changes
had statistical significant difference between pre and
post BND and Q-tip test, these changes were very
small and might not have clinical significance for the
patients. Since this study included the women with
stress incontinence grade | and there was no comparing
intervention, the statistical significant improve in the
frequency of the symptom that shown in the study
might be from the placebo effect. Due to the limitations
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of the study including the small sample size, high
number of menopausal women and placebo effect, we
could not clearly conclude that the fractional CO, laser
has a good efficacy and can be used for the treatment
of stress incontinence. Whether this laser treatment
seems to be worldwide acceptable and satisfied by the
women as all 50 Thai women in this study and it seems
to be safe without serious complication, the physician
should not introduce this procedure to their patient
with stress incontinence as an alternative treatment.
The further well-controlled large clinical comparing
trial with long term observation need to be conducted
to confirm the its efficacy and cost-effectiveness.

Conclusion

This first study of fractional CO, treatment in
Thai women with grade | stress urinary incontinence.
They were all accepted and satisfied with the procedure.
It is safe without any serious short termed adverse
effect but it lacks for long term observation. This study
could not clearly confirm the efficacy of the fractional
CO, laser for treatment of SUI grade | because of some
limitations of the study. The physician should not
advice this treatment technique to their patient with
stress incontinence.

What is already know on this topic?

In dermatological field, fractional CO, laser
can increase the thickness of the epithelial cell layers
as shown in many macro-and microscopic studies.

What this study adds?

In gynecologic field, fractional CO, laser can
help improve the vulvovaginal atrophic symptoms in
menopausal women and seems to increase the vaginal
epithelial cell layer in a small histological study. About
the stress urinary incontinence, there are some studies
reported the significant improvement of the mild
symptom of SUI in western women.

Acknowledgements

We thank the women for agreeing to
participate in this study and Dr. Bob Taylor for reviewing
the manuscript.

Potential conflicts of interest
None.

References

1 Omi T, Numano K. The role of the CO, laser and
fractional CO, laser in dermatology. Laser Ther

J Med Assoc Thai Vol. 100 Suppl. 5 2017



10.

11

2014; 23: 49-60.

Hantash BM, Bedi VP, Kapadia B, Rahman Z, Jiang
K, Tanner H, et al. In vivo histological evaluation
of a novel ablative fractional resurfacing device.
Lasers Surg Med 2007; 39: 96-107.

Rahman Z, MacFalls H, Jiang K, Chan KF, Kelly K,
Tournas J, et al. Fractional deep dermal ablation
induces tissue tightening. Lasers Surg Med 2009;
41:78-86.

Yang YJ, Lee GY. Treatment of striaedistensae with
nonablative fractional laser versus ablative CO,
fractional laser: a randomized controlled trial. Ann
Dermatol 2011; 23: 481-9.

Preissig J, Hamilton K, Markus R. Current laser
resurfacing technologies: areview that delves
beneath the surface. Semin Plast Surg 2012; 26:
109-16.

Robboy S, Mutter G, Prat J, Bentley R, Russell P,
Anderson M. Robboy’s pathology of the female
reproductive tract. 2" ed. London: Churchill
Livingstone; 2009.

Patton DL, Thwin SS, Meier A, Hooton TM,
Stapleton AE, Eschenbach DA. Epithelial cell layer
thickness and immune cell populations in the
normal human vagina at different stages of the
menstrual cycle. Am J Obstet Gynecol 2000; 183:
967-73.

Spirka TA, Damaser MS. Modeling physiology of
the urinary tract. J Endourol 2007; 21: 294-9.
Couri BM, Lenis AT, Borazjani A, Paraiso MF,
Damaser MS. Animal models of female pelvic organ
prolapse: lessons learned. Expert Rev Obstet
Gynecol 2012; 7: 249-60.

Lapitan MC, Chye PL. The epidemiology of
overactive bladder among females in Asia: a
questionnaire survey. Int Urogynecol J Pelvic Floor
Dysfunct 2001; 12: 226-31.

Fultz NH, Burgio K, Diokno AC, Kinchen KS,
Obenchain R, Bump RC. Burden of stress urinary
incontinence for community-dwelling women. Am
J Obstet Gynecol 2003; 189: 1275-82.

J Med Assoc Thai Vol. 100 Suppl. 5 2017

12,

13.

14.

15.

16.

17.

18.

19.

20.

Ghoniem G, Stanford E, Kenton K, Achtari C,
Goldberg R, Mascarenhas T, et al. Evaluation and
outcome measures in the treatment of female
urinary stress incontinence: International
Urogynecological Association (IUGA) guidelines
for research and clinical practice. Int Urogynecol J
Pelvic Floor Dysfunct 2008; 19: 5-33.

Lavelle ES, Zyczynski HM. Stress urinary
incontinence: comparative efficacy trials. Obstet
Gynecol Clin North Am 2016; 43: 45-57.

Salvatore S, Nappi RE, Zerbinati N, Calligaro A,
Ferrero S, Origoni M, et al. A 12-week treatment
with fractional CO2 laser for vulvovaginal atrophy:
apilot study. Climacteric 2014; 17: 363-9.
Salvatore S, Leone Roberti MU, Athanasiou S,
Origoni M, Candiani M, Calligaro A, et al.
Histological study on the effects of microablative
fractional CO, laser on atrophic vaginal tissue: an
ex vivo study. Menopause 2015; 22: 845-9.
Zerbinati N, Serati M, Origoni M, Candiani M,
lannitti T, Salvatore S, et al. Microscopic and
ultrastructural modifications of postmenopausal
atrophic vaginal mucosa after fractional carbon
dioxide laser treatment. Lasers Med Sci 2015; 30:
429-36.

Dietz HP, Velez D, Shek KL, Martin A.
Determination of postvoid residual by translabial
ultrasound. Int Urogynecol J 2012; 23: 1749-52.
Naranjo-Ortiz C, Shek KL, Martin AJ, Dietz HP.
What is normal bladder neck anatomy? Int
Urogynecol J 2016; 27: 945-50.

Farrell SA, Epp A, Flood C, Lajoie F, Mac Millan B,
Mainprize T, et al. The evaluation of stress
incontinence prior to primary surgery. J Obstet
Gynaecol Can 2003; 25: 313-24.

Salvatore S, Nappi RE, Parma M, Chionna R,
Lagona F, Zerbinati N, et al. Sexual function after
fractional microablative CO, laser in women with
vulvovaginal atrophy. Climacteric 2015; 18: 219-
25.

S89



szansuavasmslymsveulaeanlvmaivasluanglonudaanziansses 1
Anas1 1oy a3g, a3assal wdnanalye, Fng unwilsziaigna

4 1 4 L4 L4 LA
Taatlszaen: tiednynlszansnaszansnavesmslomsvoulaeonlynamestunnc loanfaanzidnssay 1
v v 1 1 4 I L4
Taquaz3sms: nsfnymasesyylhnamluy sz AeUs AN WA, 2558 84 iReupuANIG WA, 2559 1 SH. SIIMANAAS
a a a o d’d & 0 o v i ! g S o
waunsngsn Ineaasiasiinnzlevwiaanzianszezusnazmainy lnelnaiasmazadaasn 3 As1 uasiSouimeun1sing
T 2 I T v 1
nouuasnaaliaTITouuma Bladder neck descent (BND) and Q-tip test iWoulSovinoumunauuasranissnyne i
v a Qv dyd v . o Va d’ o ! ¢
molnasaignivesimiiviinonsly fiactional CO_ laser annsamlmaamsideuutasmanenmyesnnitvesnasnlanenszimstaans
T U T v
Uay TR TIUS VeI AT UvaIRBRT I AT
wan1sAny: ovasins 50 auidianelosmnlaanzidassosusndongiade 554 1 uasmumymansloamiaaaidaszesusn uazons
taanzneunarauanasey niiiga Rty WaiSouiiunauuasyasnynadevesnenszimzaans (bladder neck descent) naumssny
iy 12.03+7.3 Gaawns wonlSouiuivaiadenainssng 8.6+3.7 laauns Sianado Nod Ay Q-tip test anavoy a1y
1 v 1}
oranasinmnauluinnzunsnseun juus
. v P o % f 4, g
astl: msnslaely Fractional €O, laser auiieuansam inanyacmanenesnensznzUam ATy Syl ziamiyiong

< ' 'y & 4 A dy A o -4
penssimIztlaan: ﬁﬁﬁ7ﬂ757&7Wl/lfﬂﬂ??:’mﬂW?ﬂjﬂllﬂ@mﬂiﬂﬁm ﬂ?ﬂﬂﬂmiﬂﬂymﬂmiﬁ?ﬂ@ﬂﬂﬂ iisantfasgsunauuasenaeIinaTy

SEHINMTITY

S90 J Med Assoc Thai Vol. 100 Suppl. 5 2017



