Non-ablative erbium laser treatment for women
with diverse colorectal anal disorders associated
with mild or moderate anatomic pelvic organ prolapse:

A pilot study

Olga A. Pustotina’, Anna V. Lopatina?, Zdenko Vizintin®

"Department of Obstetrics and Gynecology with Reproductive Medicine, F.l. Inozemtsev Academy of Medical Education, Saint Petersburg, Russia

2Clinic “Medical cosmetology”, Moscow, Russia
$Laser and Health Academy, Stegne 3, Ljubljana, Slovenia

ABSTRACT

Background: Non-ablative erbium laser has become one of the newly proposed treatments for various female pelvic
floor disorders.

Objective: To determine the effect of non-ablative erbium YAG (Er:YAG) laser treatment for colorectal anal disorders in
women with mild and moderate pelvic organ prolapse (POP).

Method: This was a retrospective study that analyzed data from the charts of 91 patients with colorectal anal disorders
and mild or moderate of POP: 67 of them (Group 1) were treated by vaginal, vulvar, and perianal non-ablative Er:YAG
laser irradiation, and 24 (Group 2) were treated with additional rectal irradiation.

Results: The average POP-Q stages after laser treatment improved from 1.60 = 0.49 to 0.67 = 0.75 (p<0.001). The se-
verity of colorectal anal symptoms decreased significantly after the laser treatment. The overall score of the modified
CRADI-14 scale decreased from 18.8 + 4.8 10 6.9 £ 2.4 in Group 1 and from 18.3 £ 5.2 to 4.5 + 1.0 in Group 2 (p<0.001).
The improvement of symptoms in Group 2 was more significant compared to Group 1 (-13.8 £ 4.7 and -11.9 = 4.6, re-
spectively, p=0.008), despite fewer laser sessions in Group 2 on average (1.5 and 2.4, respectively).

Conclusions: Non-ablative Er:YAG laser can be a new safe option for the treatment of colorectal anal disorders in pa-

tients with mild and moderate POP.
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Introduction

We have been using non-ablative Erbium:yttrium-aluminum-
garnet (Er:YAG) laser in our practice since 2018 with good out-
comes in women with pelvic floor dysfunction, noticing that the
laser treatment also significantly improves their colorectal anal
disorders especially in women with pelvic organ prolapses (POP).
According to an analysis of data from 72 randomized patient
charts, those who seeking our clinic for laser treatment of POP,
93% of them had concomitant colorectal anal disorders such as
hemorrhoids, chronic constipation, chronic anal fissure, anal pain,
fecal incontinence, incomplete defecation, rectal prolapse, and
rectal urgency. The aim of this retrospective study was to ana-
lyze the effectiveness of non-ablative erbium laser for the treat-
ment of diverse colorectal anal disorders in women with mild or
moderate anatomic POP.

Methods

Study design and patients

This study was a retrospective analysis of data recorded from
patient charts at Dr. Pustotina’s Clinic in Moscow, Russia from
April 2021 to April 2024 and was conducted in accordance with
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the Helsinki Declaration. After signing informed consent, we
collected data of 91 women aged 25-70 years with diverse col-
orectal anal disorders and mild or moderate anatomic POP who
were treated with the non-invasive 2940 nm Er: YAG laser using
the non-ablative SMOOTH® mode. Patients were randomized
to Group 1 and 2. Group 1 (n=67) was treated with vaginal, vul-
var, and perianal laser irradiation and Group 2 (n=24) was addi-
tionally treated with rectal laser irradiation.

Laser treatment

In the 1* step, all patients included in the study received non-abla-
tive Er:YAG treatment for POP, using the ProlapLase® protocol
(Fotona, Slovenia). The laser procedure consisted of Er:YAG
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laser irradiation of the entire vaginal canal with SMOOTH®
mode, followed by additional irradiation of the prolapsed ante-
rior and posterior vaginal walls. Depending on the severity of
the prolapse, 4-8 passes of laser irradiation were applied. In the
2 step, the entire vulvar and perianal areas were irradiated after
application of transparent water-soluble ultrasound gel to the skin.
Patients in Group 2 additionally received rectal irradiation with
the non-ablative Er:YAG laser. For the rectal procedure, which
we called RectaLase, a PS03 handpiece with a special LA adapter
was used. Water-soluble gel was applied to the LA adapter, which
was then fully inserted into the rectum. The anterior, posterior,
and lateral walls were treated by delivering bursts of four pulses
and retracting the handpiece, repeating the laser emission every
5 mm along the distal rectum and anal canal (approximately 4
cm) until reaching the external anal sphincter. We repeated 4
full passes for each wall (a total of 16 longitudinal passes were
performed). Standard parameters for mucosa were used: 7 mm
spot, 4.5 J/em?and 2.0 Hz. In the second step laser energy was
decreased to 2.5 J/cm?, and the procedure was repeated along the
external anal sphincter (approximately 2 cm).

The procedures were performed in an ambulatory setting, with-
out pre- and post-treatment medications. The treatment time was
approximately 30 minutes. Patients received 1 to 5 laser sessions,
with 4-6 weeks intervals between consecutive sessions.

Assessment methods

All 91 patients were diagnosed with anterior, posterior and/or
apical POP upon vaginal examination. The stage of POP was
assessed using the Pelvic Organ Prolapse Quantification (POP-
Q) System [1]. Patients with genital prolapse of POP-Q stage
more than II were excluded from the study.

Anorectal disorders were diagnosed by patient history and upon
vaginal and anorectal examination. They included external and/
or internal hemorrhoids, chronic constipation, incomplete ano-
rectal evacuation, chronic anal fissure, anal pain during defe-
cation, fecal incontinence, rectocele, rectal prolapse, and rec-
tal urgency. Patients with anal and colorectal cancer, perianal
abscesses, thrombosed hemorrhoids, anal fistulas, condylomas,
Crohn disease, malabsorption, and diarrhea were excluded from
the study. For the evaluation of colorectal anal symptoms, we
modified the Colorectal Anal Distress Inventory - 8 (CRADI-8)
questionnaire [2] by including additional parameters (Annex 1).
All items were recorded at baseline and after the treatment, using
the following format with a response scale from 0 to 4. Symptoms
Present = YES, scale of bother: 2 = sometimes, 3 = often, 4 =
always. Symptoms Not Present = NO: 0 = not present. A higher
score indicates worse symptom bother or a greater impact of
symptoms on daily functioning. We also assessed the prevalence
of symptoms before and 1-4 months after treatment and recorded
adverse events. All collected parameters were included into an
anonymized data sheet.

Statistical analysis
Statistical analyses were performed using Microsoft Excel 2000

and Statistica 12 software. The normality of the distribution of
variables was determined using the Kolmogorov—Smirnov test.
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Normally distributed parameters are presented as mean and stan-
dard deviations (SD). Normally distributed variables were com-
pared using Student’s 7 test. Categorical variables were expressed
as counts and percentages and compared using Fisher’s exact test.
Standardized differences were calculated as means or propor-
tion differences divided by the SD of the difference. The distri-
bution of qualitative indicators in the groups was assessed using
the Z-criterion for proportions and the Chi-square test. Changes
in qualitative parameters during treatment were evaluated using
the McNemar Chi-square test. For all calculations, a p value of
< 0.05 was considered as statistically significant.

Results

Ninety-one patients with colorectal anal symptoms and mild or
moderate POP underwent combined non-ablative Er: YAG laser
treatment (Table 1). In Group 1, patients were treated with vag-
inal, vulvar, and perianal laser irradiation. They received 1 to
5 laser sessions: 20.9%: 1;26.9%: 2; 43.3%: 3; 6%: 4; and 3%
5 sessions. Patients of Group 2 were additionally treated with
rectal laser irradiation: half of them received 1 and the other
half received 2 treatment sessions. The interval between ses-
sions was 4-6 weeks. There were no reported adverse events
among the patients. Moisturizing of the vulvar skin, perianal
area, and anal canal with transparent water-soluble gel ensure
patient comfort and required no additional anesthesia. Laser
application to the skin of the entire vulvar and perianal area
also allowed excellent aesthetic results, including residual skin
tags, irritation and burning. During the rectal laser irradiation, no
patient complained except during the treatment of the external
anal sphincter area, where mild or moderate pain was observed
but did not require any anesthesia.

The results of our study demonstrated a significant improve-
ment in both colorectal anal symptoms (Table 2 and Figures 1)
and the stage of POP (Table 3). The overall score of the modified
CRADI-14 scale decreased dramatically (p<0.001) from 18.8 +
4.8t06.9+241in Group 1 and from 18.3 £5.2t0 4.5 + | scale
in Group 2. The patients of the Group 2 with additional treat-
ment by rectal laser, had more benefits on their colorectal anal
disorders than Group 1. The improvement in symptoms in Group
2 was significantly greater (p=0.008) than in Group 1 (-13.8 £
4.7and -11.9 4.6 scale, respectively), despite Group 2 receiv-
ing fewer laser sessions on average (1.5 and 2.4, respectively).

Discussion

Non-ablative erbium laser is one of the newest treatments avail-
able for pelvic organ dysfunction !. The results of our study
corroborate findings from Bizjak-Ogrinc et al. ¥/, Novakov et
al. B!, Alper et al. 1! demonstrating the benefits of non-ablative
Er:YAG laser treatment for women with mild and moderate
POP. The average POP-Q stage improved significantly from
1.60 = 0.49 t0 0.67 = 0.75 (p<0.001).

According to our retrospective analysis, 93% of women who
applied to our clinic for laser treatment of POP, had concom-
itant colorectal anal disorders, such as hemorrhoids, chronic
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Table 1. Characteristics of laser treatment groups at baseline (n=91).

Parameters Group 1 (n=67) Group 2 (n=24) Total (n=91)
Demographic characteristic:

Age (years) 355+8.5 33.8+8.2 349+91
Body mass index (Kg/m?) 26 +6.7 28+4.8 28 + 6.1
Stage and type of POP:

The average POP-Q stage 1.59 + 0.49 1.63 +0.49 1.60 +0.49
Anterior compartment 32 (47.8) 8(33.3) 40 (44.0)
Posterior compartment 30 (44.8) 13(54.2) 43 (47.3)
Apical compartment 51(76.1) 20 (83.3) 71 (78.0)

Colorectal anal disorders:

Residual anal skin tags 64 (95.5) 22 (91.7) 86 (94.5)
Hemorrhoids 50 (74.6) 20 (83.3) 70 (76.9)
Chronic constipation 52 (77.6) 18 (75.0) 69 (75.8)
Chronic anal fissure 47 (70.2) 18 (75.0) 65 (71.4)
Anal pain during defecation 43 (64.2) 19(79.2) 62 (68.1)
Fecal incontinence 46 (68.7) 13(54.2) 59 (64.8)
Incomplete defecation 45 (67.2) 11 (45.8) 56 (61.5)
Rectocele 30 (44.8) 13 (54.2) 43 (47.3)
Rectal prolapse 31 (46.3) 9(37.5) 40 (44.0)
Rectal urgency 22 (32.8) 3(12.5) 25 (27.5)
History of office-based procedures or surgery treatment of

hemorrhoids or anal fissure 18 (26.9) 5(20.8) 23(25.3)

Data are presented as mean + standard deviations (SD) or frequencies 1 (%)
p>0.05 between group 1 and 2 (Student’s T criterion); POP, pelvic organ prolapse

Table 2. Colorectal anal symptoms before and after laser treatment in 91 patients with mild or moderate POP (Modified Colorectal Anal Distress In-
ventory — 14 item questionnaire).

Do you... Groups No Yes, Yes, Often | Yes, p value' | Average Change | pvalue? | p value®
n (%) sometimes | n (%) always (before- | scale; mean | (before/ | (before/ | (group
n (%) n (%) after) +=SD after); after) 1/ group
mean = 2)
SD
1. Feel you need to strain 1 | Before | 13(19.4) 28 (41.8) 22 (33.9) 4(6.0) 0.002 21+09 0.9+04 | 0.006
too hard to have a bowel After 32 (47.8)* | 29 (43.3) 5 (7.5)* 1(1.5) 1.2+05 D '
movement? 0.724
2 | Before | 9(37.5) 9(37.5) 6 (25.0) - 0.044 15+07 10+03 | 0,002
After 18 (75.0** | 6(25.0) -* - 05+0.2 R :
2. Feel you have not com- 1 Before | 22 (32.8) 28 (41.8) 17 (25.4) - 0.003 1.6+0.7 08+04 | 0.004
pletely emptied your bow- After 41 (61.2 | 23(34.3) 3 (4.5 - 0.8+0.3 R : o
els at the end of a bowel !
2 | Before | 13(54.2) 6 (25.0) 5(20.8) - 0.062 11+04
"
movement? After | 21(@7.57 |3(125 | -* - 03x01 | 09+03 0034
3. Usually lose stool beyond | 1 | Before | - - - - - = } )
your control if your stool is After - - - - -
0 -
well formed? 5 | Before | - _ _ _ _ - ] ]
After - - - - =
4. Usually lose stool beyond | 1 Before | 51(76.1) 7(10.4) 8(11.9) 1(1.5) 0.002 06+0.2 04+01 | 0003
your control if your stool is After 62 (92.5) | 5(7.5) -* - 0.2+01 o ’ T
? !
loose? 2 |Before |14683) |23 30125 [4067) |0041 [14=05 | . o) oo
After 20 (83.3)* 4(16.7) - - 0.3=+0. T ’
5. Usually lose gas from 1 Before | 33 (49.3) 21(31.3) 13(19.4) - 0.002 1.2+04 06+0.2 | <0.001
the rectum beyond your After 45(67.2 | 20(29.9) 1(1.5* - 0.6+0.2 R ' e
? !
controf 2 |Before |13(542) |6(250) | 3(125 |- 0045 | 09+04 | (oo | ooy
After 22(91.7 | 2(8.3) - - 0.08 + 0.02 R :
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6. Usually have painwhen | 1 | Before | 24 (35.8) 22(32.8) 18 (26.9) 3(4.5) <0.001 |[1.6+0.7

you pass your stool? Ater | 48(716 | 18(269) |1(15" |- 0B=025 | 08=03} <0001

<0.001
2 | Before | 5(20.8) 7(29.2) 10(41.7) 2(8.3) 0.002 22+0.8
Ater | 18(75.07* |6(250) | - 05:02 | 7*06 | <0001
7. Experience a strong 1 Before | 45 (67.2) 18 (26.9) 4(6.0) - 0.277 0.7+0.3 02402 | 0146
sense of urgency and have After 52 (77.6) 15(22.4) -* - 05+0.2 e ' WA
o sh lo Ine balwoom % |2 [ sefore | 21675 |2669 |- 142|082 |03x002 | o 0| oo |
’ After | 23(95.8) |- - 1(4.2) 0.2+ 0.09 SERLE
8. Does part of your bowel 1 Before | 36 (53.7) 20(29.9) 10 (14.9) 1(1.5) 0.006 1.1+0.3 0702 | 0.007
ever pass through the rec- After 55(82.1) | 11 (16.4) 1(1.5* - 04+01 T '
g”uﬂnzngrb;f't%f oustde T Teeore | 15625 | 650 | - 305 | 0016 |10x004 |09:04 | <0001 | 0%
movement? After 22 (91.7)* | 2(8.3) - 1(1.5) 0.08 + 0.02
9. Ever have to pushonthe | 1 Before | 49 (73.1) 4(6.0) 12 (17.9) 14 (20.9) | 0.009 07+0.2 0502 | 0.001
vagina or around the rectum After 60 (89.6)* | 16 (23.9* | 4 (6.0)* 5(7.5)* 0.2 +0.09 R ' B
to have or complete 2 bWl | ™ pefore | 19.79.2) | 5208 | - - 0714 042017 | L oo oo |
’ After | 20(83.3) |4(16.7) - - 0.3+0.05 S :
10.Usually have abulgeor | 1 | Before | 37 (55.2) | 4 (6.0) 12(17.9) | 14(209) [0.083 | 152085 | .03 |0012
something falling out that After 42 (62.7) 16 (23.9* | 4(6.0* 5(7.9* 1.0+04 R ' G
zgglﬁgrasr‘;‘;;“ feelinyour 1% petore | 11458 | 3(125) | 2(83) 8333 [0034 [152058 |, o0 | oo |
’ After | 18(75.0* | 5(20.8) 1(4.2) 05+0.2 SR ‘
11. Anal bleeding during 1 Before | 9(13.4) 29 (43.3) 24 (35.8) 4(6.0) <0.001 |[22=+0.8 1607 | <0.001
defecation After | 49 (73.1)* | 19 (28.4)* | 1 (1.5 - 0.6 +0.21 PE :
( 0.037

2 |Bofore |8(@33) 7092 |3(125 |5(08 |0021 | 19207 11205 | 0002

After 15 (62.5* | 9(37.5) - 08+0.3
12. Anal burning 1 Before | 22 (32.8) 17 (25.4) 7(10.4) 21(31.3) | <0.001 20+0.5 15+0.6 | <0.001
After 50 (74.6) | 10(14.9) 6(9.0) 1(1.5* 05+0.2 T ’
2 Before | 7(29.2) 6 (25.0) 8(33.3) 3(12.5) <0.001 20+0.7 0.105
Ater | 20833 | 4(167) | - - alsipHi (L0 SRR =001
13. Anal pruritus 1 Before | 28 (41.8) 12(17.9) 15(22.4) 11(16.4) | 0.011 1.4+0.6
After | 58 (86.6/ | 5(7.5) 460¢ |- 03=0q | 09=04 | <0001 -
2 Before | 9(37.5) 6 (25.0) 6 (25.0) 3(12.5) 0.008 1.8+0.8 '
Mter | 21675 | 3(125) |- - 03=006 | 1-8205 | <0.001
14. Anal irritation 1 Before | 16 (23.9) 17 (25.4) 18 (26.9) 16 (23.9) | <0.001 20+0.9 15405 | <0.001
After 51 (76.1) | 10 (14.9) 6(9.0* -* 0.5+0.22 T ' o
2 Before | 4(16.7) 9(37.5) 5(20.8) 6(25.0) <0.001 24+0.8 '
Ater | 19792 | 5(208) | -* 04=005 |20+07 |<0.001
Group 1 (n=67) were treated by vaginal, vulvar and perianal laser irradiation.
Group 2 (n=24) were treated by vaginal, vulvar, perianal, and rectal laser irradiation.
*p <0.05, **p<0.001 between Before-After (Z-test for proportions).
" pvalue of differences between before/after in group (McNemar Chi-square [A/D]).
2 pvalue of differences between before/after in group (Student’s T criterion).
% pvalue of differences between group 1 and group 2 before/after (Student’s T criterion).
SD, standard deviation.
Table 3. POP-Q stage before and after laser treatment.
POP-Q stage Group 1 (n=67) Group 2 (n=24) Total (n=91)
Number of laser sessions (mean) 1-5(2.4) 1-2(1.5) 1-5(1.95)
Before After Before After Before After
0,n (%) 0 35(52.2) 0 10 (41.7) 0 45 (49.5)
1, n (%) 27(40.3) 22 (32.8) 9(37.5) 9(37.5) 36 (39.6) 31(34.1)
I, n (%) 40 (59.7) 10 (14.9) 15 (62.5) 5(20.8) 55 (60.4) 15 (16.5)
Mean = SD 1.59 +0.49 0.63+0.74 1.63 = 0.49 0.79+0.77 1.60 = 0.49 0.67 +0.75
p <0.001 <0.001 <0.001
p value between group 1 and 2 before 0.810 (Student’s T criterion).
p between group 1 and 2 after 0.642 (Student’s T criterion).
SD, standard deviation.
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Figure 1. Colorectal anal symptoms before and after laser treatment in
Group 1 (Top) and for Group (Bottom).

Modified Colorectal Anal Distress Inventory — 14-item questionnaire
(Total scale).
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Group 1 (7=67) were treated by vaginal, vulvar and perianal laser irradiation
Group 2 (n=24) were treated by vaginal, vulvar, perianal, and rectal laser irradiation.
*p<0.05, **p<0.001 between Before-After (Z-test for proportions).

constipation, fecal incontinence, chronic anal fissure, rectal pro-
lapse, rectal urgency, and had a history of various office-based
procedures or surgery treatment of hemorrhoids or anal fissure.
Many of them suffer from rectal bleeding and/or rectal pain
during defecation, perianal drainage, anal pruritus, burning and
irritation. We are the first to demonstrate the beneficial effect of
combining treatment of the vagina, vulva, and perianal area with
non-ablative Er:YAG laser in patients with mild and moderate
POP and concomitant colorectal anal disorders. Prevalence of
colorectal anal symptoms decreased dramatically, and the over-

all score of the modified CRADI-14 scale changing from 18.8 +
481069 +24 (p<0.001).

The results of our study also demonstrated that additional rectal
irradiation with a non-ablative Er:YAG laser along with vaginal,
vulvar and perianal treatment enhances the benefits for colorec-
tal anal disorders. The dynamics of symptoms changed more
significantly (p=0.008) compared to the patients who received
laser treatment without rectal procedure (-13.8 +4.7 vs -11.9 +
4.6 scale), despite them having only one or two laser sessions.
It is safe to assume that tissue-tightening and neo-angiogenesis
effects were achieved in the rectal wall too.

The ultimate result of combining vaginal, vulvar, perianal and
rectal erbium SMOOTH® treatments is better pelvic floor sup-
port, which helps alleviate or diminish the symptoms of pelvic
floor disorders, including POP and colorectal anal symptoms.

Er:YAG laser in SMOOTH mode is safe to use inside the
vaginal canal and the rectum, because the laser pulses per-
form controlled and precise heating of the tissue to depths of
several hundred microns, reaching the lamina propria of the
mucosa, without ablating or damaging the mucosal surface and
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underlying structures 7#!. Moisturizing the vulvar skin, peri-
anal area, and anal canal with transparent ultrasound water-sol-
uble gel before the procedure ensures the comfort of patients,
requires no additional anesthesia, and improves even distribu-
tion of laser energy. We do not recommend applying lubricants,
because they create a protective film which can fully absorb
laser energy. The moisturizing gel penetrates the skin, hydrates
it, brings it closer to the mucosa, which consists of 90% water,
thereby improving the thermal laser diffusion.

Non-ablative SMOOTH Er:YAG is not causing injuries to the
mucosa and skin, leaving the surface intact unlike fractional abla-
tive treatment with CO, or Er: YAG lasers and is reaching com-
parative depths of penetration, but in a different way — through
heat diffusion. Fractional CO, lasers, even with gradation of
treatment invasiveness, perform drilling the microbeams (micro
holes) and stimulate the healing of the damaged micro treatment
zone producing also the tissue tightening !/ On the contrary,
the largest post-marketing clinical trial of vaginal non-ablative
Er:YAG laser treatments, which collected data from more than
113,000 patients worldwide, demonstrated the safety of this tech-
nology "l. Moreover, we even recently demonstrated ['* that the
intrauterine exposure with a non-ablative Er:YAG laser is safe for
the endometrium. Non-ablative thermal diffusion, generated by
Er:YAG laser, stimulates synthesis of the new functional glands,
neoangiogenesis, and causes restoration of the endometrium.
The present study also confirmed this safety profile for both
vaginal and rectal application, as there were no reported adverse
events among the 91 treated patients.

This is the first paper presenting the improvement of both col-
orectal anal symptoms and POP after non-ablative Er: YAG laser
treatment. However, this study has the following limitations:
there was no control group for comparisons, the follow-up was
relatively short and multiple indications were jointly assessed.
More clinical trials with higher level of medical evidence are
needed to confirm our preliminary results.

Conclusion

Non-ablative Er:YAG laser can be a new option for the treatment
for colorectal anal disorders in patients with mild and moder-
ate POP, which are very common among women. We suggest
that this method may have beneficial effects in patients with
chronic hemorrhoids, whether symptomatic or asymptomatic,
anal sphincter dysfunctions, such as incontinence and hyperto-
nicity, rectal prolapse, rectocele and anal fissures. Laser treat-
ment of the vulva and perianal area can also resolve aesthetic
problems and dermatitis.
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