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Laser Destruction or Sclerotherapy
in the Treatment of Grade 2— 3 Hemorrhoids
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Armen V. Vardanyan, Yuliya L. Trubacheva

National Medical Research Center of Coloproctology named after A.N. Ryzhikh, Moscow, Russian Federation

Aim: to improve treatment outcomes in patients with grade 2—-3 hemorrhoids.

Materials and methods. Currently 91 patients with grade 2-3 hemorrhoids who met the inclusion criteria are en-
rolled in a single-center prospective randomized study. Of these, 48 patients underwent transdermal laser submu-
cosal destruction of internal hemorrhoidal nodes using a water-absorbing laser with a wavelength of 1940 nm ac-
cording to our proposed technique. Forty-three patients underwent sclerotherapy of internal hemorrhoidal nodes

using the traditional method (injections of 3 % polidocanol (Aethoxysklerol®, Kreussler Pharma) into three internal

hemorrhoidal nodes in a single session). Due to intraoperative bleeding, one patient was excluded from the laser
group and underwent hemorrhoidectomy.

The primary endpoints of the study were the absence of cavernous tissue in internal hemorrhoidal nodes one month

after surgery and the frequency of disease recurrence 6—12 months postoperatively. The effectiveness of the tech-
nique was assessed using anoscopy and rectal ultrasound with spectral Doppler imaging at 1, 3, 6, and 12 months

after surgery. During the same periods, quality of life and severity of hemorrhoidal symptoms were evaluated us-
ing the SF-36 scale and a clinical symptom scoring system. In the first 7 days after surgery, pain intensity was as-
sessed using the Visual Analog Scale (VAS). To evaluate the potential impact of these minimally invasive techniques

on rectal sphincter function, sphincterometry was performed in all patients before and one month after surgery. In-
tra- and postoperative complications, as well as recurrence rates, were recorded over a 12-month follow-up period

in both groups.

Results. In the group of transdermal laser submucosal destruction, the pain intensity on postoperative day 7 was

0 points on the VAS in 28 patients (59.6 %), while in the sclerotherapy group, this was observedin 31 (72.1 %) patients.
Intraoperative complications occurred only in the main group: 1 (2.1 %) patient experienced bleeding, and 4 (8.5 %)

patients developed submucosal hematomas. In the early postoperative period, thrombosis of external hemorrhoidal

nodes occurred in 3 (6.4 %) patients in the main group and in 1 (2.3 %) patient in the control group. On days 5-7 after
the procedure, mucosal ulceration at the site of the internal hemorrhoidal node was observed in one patient from

each group; both cases were managed conservatively.

Internal hemorrhoidal nodes, which had been identified prior to the intervention, were no longer visualized one month

after treatment in 45 (95.7 %) patients in the main group and 36 (83.7 %) patients in the control group, as confirmed

by both anoscopy and transrectal ultrasonography. This effect persisted consistently at 3, 6, and 12 months post-
operatively. Spectral wave Doppler imaging demonstrated a sustained reduction in blood flow through the terminal

branches of the superior rectal artery by a factor of 4 in the main group and by a factor of 3 in the control group up

to 12 months post-intervention.

Sphincterometric evaluation revealed no significant changes in anorectal sphincter function compared to preopera-
tive values. At 6 months postoperatively, 1 (2.3 %) patient in the control group was diagnosed with recurrent hemor-
rhoidal disease. Analysis indicated that the recurrence was associated with an insufficient volume of the sclerosing

agent administered.

Conclusion. The preliminary results of the study demonstrate higher efficacy of laser submucosal destruction com-
pared to sclerotherapy in the treatment of grade 2—-3 hemorrhoids. During the 12-month follow-up period, no cases

of recurrence of hemorrhoidal symptoms were observed in the laser group, whereas 1 (2.3 %) case of recurrence

occurred in the sclerotherapy group six months after the procedure. However, it should be noted that laser destruc-
tion is a more invasive technique compared to sclerotherapy, as evidenced by a higher incidence of intra- and post-
operative complications and the requirement for anesthesia during the procedure.
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JlazepHaq AecTpyKuns nam cKnepos3vpoBaHue

B JIeYeHUn remoppos 2—3-1 cTagumn

M.T. KOcoea*, B.1O. Koponuk, A.M. KyabmuHoB, A.B. BapaansH, K0.J1. Tpybauesa

DOrbY «HaumoHanbHbIVi MeanLMHCKNA UCCen0BaTeIbCKU LIeHTP KOJIOMPOKTON0ru uM. A.H. Pbixux»
MuHucTepcTBa 3apaBooxpaHeHus Poccurickori ®eaepaummn, Mocksa, Poccurickas denepaums

Llenb: ynyylieHne pe3ynsTaToB JIeHeHUs NAaLMEHTOB C FEeMOPPOEM 2—3-11 CTagunii.

MaTtepwuansbl u meToabl. Ha JaHHBI MOMEHT B OQHOLLEHTPOBOE MPOCNEKTUBHOE PAHLOMN3NPOBAHHOE UCCeaoBa-
HUe BKITIoYeH 91 naumeHT ¢ remoppoeM 2—-3-1 CTaauii, COOTBETCTBYIOLLMIA KPUTEPUAM BKITIOYEHUS. VI3 H1x 48 naup-
€HTaM BbINOJIHEHA TPaHCAepMallbHag sla3epHas NoACIN3NCTasa 4ECTPYKUUS BHYTPEHHUX reMOppouaabHbIX Y3108

npv NOMOLLM BOAOMOMIOLLAEMOro nasepa ¢ AAMHOW BOJSIHbI 1940 HM MO NpenyioKeHHOM HaMn meToauke, 43 na-
LIMEHTAM — CKJIEPO3MPOBaHMNE BHYTPEHHMX reMOPPOUAASbHbBIX Y3N10B TPAANLMOHHLIM METOAOM (MHBbEKLMN 3%-r0

9TOKCUCKIEPOna B TPM BHYTPEHHMX reMOppouaanbHbiX y3na B oauH atan). OaviH naumMeHT UCKIIIOYEH U3 OCHOBHOM

rpynnbl UCCNEA0BaHNS B CBA3U C PA3BUBLLMMCS MHTPAONEPALMOHHBIM KDOBOTEYEHNEM — Obiia BbINOJIHEHA FEMOP-
ponaskToMus. NepBUYHbIMU TOYKaMU UCCNEeL0BaHUSA SABASINCH OTCYTCTBUE KaBEPHO3HOM TKaHW BHYTPEHHUX re-
MOppOoMaabHbIX Y3/I0B YEPE3 MECHL, MOCIe onepaumm 1 4YacToTa peumanBoB 3abonesaHns yepes 6-12 mecsuen

nocne BmellarenbcTea. OueHka apPEeKTUBHOCTU METOAMKN NPOBOAMIIACH MPYU MOMOLLY aHOCKOMUU, YNbTPA3BYKO-
BOrO MCCIe[0BaHNS PEKTAIbHbIM JATYMKOM CO CMEeKTPanbHO-BOJIHOBOM gonneporpadwuen yepes 1, 3, 6 n 12 mecsa-
LLEB Mocsie onepauumn. B aTn Xxe CpoKu BbINOJTHAIACH OLLEHKA KQYECTBa XXU3HU U CTENEHN BbIP2XXEHHOCTN CUMIMTOMOB

reMoppovaanbHon 6one3Hu no wkane SF-36 v 6annbHOM OLLEHKN KIIMHUNYECKUX NPOSIBNEHMIA reMoppos. B nepBbie

7 [Her nocne onepauuv NPOBOAVICSA aHANU3 UHTEHCUBHOCTY 6GONEBOr0 CMHAPOMA NPY MOMOLLM BU3yaibHO-aHas0-
rosow wkasnbl (BALL). [Ina oueHKn BO3MOXHOIo BO3AENCTBUA AAHHbIX MANIOMHBA3VBHbLIX METOAMK HA 3annpartesib-
HbI annapar NPsAMONn KUMKW BCEM NauueHTam A0 1 4epeld 1 mecsL, nocne onepaumu BbINONHANACh CHUHKTEPO-
MeTpusi. Takke BblIM 3apPerncTpMpoBaHbl MHTPA- U MOCNEO0NepPaLMOHHbIE OCIIOXHEHUS U PeLVANBbLI 3a60neBaHns

B TeyeHune 12 mecsaueB B 06eurx rpynnax.

Pe3ynbtaTbl. B rpynne TpaHcaepmanbHOM na3epHon NoACNN3UCTON AECTPYKLUMU YPOBEHb GONEBOr0 CUHAPOMA

K 7-My OHIO nocne onepauun cootsetcteoBan 0 6annos no BALL y 28 (59,6 %) nauueHTOB, B rpynne ckiepotepa-
num — y 31 (72,1 %) naumeHTa. VIHTpaonepawuoHHbIE OCTOXHEHNS Dbl 3aPErMCTPUPOBAHBLI TOJILKO Y MALMEHTOB

OCHOBHOWM rpynnbl: y 1 (2,1 %) 60n1bHOro BO3HMKII0 KpoBOoTeveHne ny 4 (8,5 %) naumeHToB o6pas3oBanack Noacnu-
3ucrtasa rematomMa. B paHHem nocneonepaumoHHomM nepuoge y 3 (6,4 %) naumeHTOB OCHOBHOWM rpynnbl 1 1 (2,3 %)

nauMeHTa KOHTPOIbHOW rpynnbl Ppa3BuiiCsa TPOMOO3 HAPYXHbIX FEMOppPonaaNbHbIX y3noB. Ha 5-7-e cyTkn nocne

BMeLLaTenbcTBa y 1 60SbHOro Nocse na3epHom AeCTpyKumm 1y 1 B0IbHOrO MOCe CKIEPO3MPYIOLLErO Ne4eHns

BO3HMKJIA A3Ba CNIN3UNCTOM 000JI04KM BHYTPEHHEO rEMOPPOUAANBHOIO y3/1a, NPOosieYeHHas KOHCepPBaTUBHO. Onpe-
[ensemMble 0O orepaumy BHYTPEHHNE reMOppouaasibHbIe y3iibl Hepe3 MeCcsL, Noc/ie BMELLATEbCTBa HE BU3yau-
31MPOBAINCH Kak NpW aHOCKOMUU, Tak U NPU BbINOJIHEHUM YIbTPA3BYKOBOIr0 UCCEA0BaHUS PEKTaIbHbIM AaTYMKOM

y 45 (95,7 %) nauneHToB oCcHOBHOM 1 36 (83,7 %) — KOHTPOJbHOW rpynnbl. JaHHbIN 9PDEKT CTOMKO COXPaHAICS

yepes 3, 6 n 12 mecsaueB nocne BMeLwaTenbcTBa. 10 pedynsratam CnekTpasbHO-BOHOBOM gonneporpadumn oT-
Me4asioCb CTOMKOE CHUXEHME nokasaTesiel KPOBOTOKa N0 KOHEYHbIM BETBSIM BEPXHEN MPSIMOKULLEYHOM apTepnmn

B 4 pasa y naumeHToB OCHOBHOW 1 B 3 pasa y NauMeHTOB KOHTPOJILHOM Fpybl B CPOKM A0 12 MECSLIEB NOCE OnepaLmm.
Mo paHHBIM CHOUHKTEPOMETPUN HE OTMEYEHO U3MEHEHUS NapamMeTPOB PYHKLMN aHaNbHbIX CPUHKTEPOB MO CPaBHEHNIO

C fJoonepaumoHHbIMK nokadatensamMu. Yepes 6 mecsues nocne onepaumn y 1 (2,3 %) naumeHTa ouarHOCTUPOBaH peum-
OB remoppovaanbHon 60ne3Hu. MNpoBeaeHHbIN aHanmMa nokasas, YTo NPUYMHON BO3BpaTa KIIMHNYECKNX NPOSIBIEHNN

3ab60neBaHVIsA ABUSIOCH BBEAEHME HEAOCTATOYHOr O KOJIMYECTBA CKIIEPO3MPYIOLLIErO NpenapaTta.

SaknoueHue. [onyyeHHble NpeaBapuTeNbHbIE PE3YNbTaThl UCCNEN0BAHNA AEMOHCTPUPYIOT BOnee BbICOKYIO -
dEKTUBHOCTb TA3EPHOM MNOACIN3UCTON AECTPYKLMN B CPABHEHUWN CO CKJIepoTepanuer B Ie4eHn remoppos 2—3-i

ctaguii. Tak, 3a nepuopn HabnwaeHs B TeyeHne 12 MecsaueB nocne onepaumm He OTMEYEHO HM OOHOro ciy4yas

BO3BpaTa KIMHNYECKUX MPOSABAEHUI reMOppOonaabHON 60Ne3HN B OCHOBHOM rpynne, Toraa Kak cpeam nauneH-
TOB KOHTPOJIbHOW rpynnbl 3apernctpupoBaHd 1 (2,3 %) peunave 3ab6oneBaHus, BO3HUKLLMI Yyepe3d 6 MecsaueB no-
cne BMmewlarensctea. OgHaAKo CTOUT OTMETUTb, YTO la3epHas AeCTPYKLUuS aBnseTcs 605ee MHBA3MBHLIM METOLOM

B CPaBHEHUM CO CKepoTepanvein, YTo NoATBEPXKAAETCA OOMbLLIMM KOMMYECTBOM MHTPA- U MOCAE0NePaLLMOHHbIX
OCJIOXHEHUI, @ TakXke eCTb HEOOXOAMMOCTb BbINMOJIHEHNS ONepaLmn No4, OAHUM U3 BUAOB aHECTE3UN.

KnioueBble cnoBa: reMoppon, n1asepHas 4eCTPYKUUS, CKIEPO3UPYIOLLEE JIeHeHME, MaJIOVHBA3NBHbIE METObI Jie-
YeHVs reMOoppO4, la3epHas reMopponaoniacT1ka, nasep, peunans

KoHNUKT nHTepecoB: aBTOPbI 3as9BNAIOT 00 OTCYTCTBUM KOH(IMKTA UHTEPECOB.

Ana uutuposBaHua: tOcosa M.I., Koponuk B.1O., KyabMmuHos A.M., BappaHan A.B., Tpybauesa O.J1. JlazepHasa nectpykums
WU CKNIEPO3MPOBaHME B NNe4eHn remoppost 2—3-ii ctaamin. POCCUINCKMIA XypHaN racTPO3HTEPOOrKY, renaTosiornm, KOonpoKTo-
noruu. 2025;35(5):73-84. https://doi.org/10.22416/1382-4376-2025-35-5-73-84
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Introduction

Hemorrhoids remain one of the most com-
mon proctological diseases in people of working
age [1]. Currently, various minimally invasive
techniques are widely used in the treatment of
grade 2—3 hemorrhoidal disease when conserva-
tive therapy is ineffective. Compared with radi-
cal surgery, they allow patients to avoid intense
postoperative pain syndrome and return to their
normal activities as soon as possible. Along
with such well-known methods as ligation with
latex rings, sclerotherapy, infrared photocoagu-
lation, techniques using various types of lasers
are becoming increasingly widespread [2—4].
The most commonly used of these are laser dear-
terialization (Hemorrhoidal LASER Procedure,
HeLP) and laser destruction of internal hemor-
rhoids (Laser Hemorrhoidoplasty, LHP) [5, 6].
LHP is a fairly promising method that does not
require the use of additional equipment in the
form of a Doppler sensor [6]. To date, this tech-
nique, according to available literature data, is
performed in two ways: transnodally and trans-
dermally using lasers with wavelengths of 980
and 1470 nm with an efficiency of up to 98 %
[6, 7]. When performing the procedure in the
first way, a laser instrument is used to directly
puncture the mucous membrane of the internal
hemorrhoid, after which the cavernous tissue is
affected. With the transdermal method, laser
energy is supplied to the internal hemorrhoid
through a puncture with a laser instrument in
the skin of the perianal region at a distance
of 0.5—1 cm from the edge of the anus and its
subcutaneous-submucous administration. In our
opinion, this option is preferable, since the ab-
sence of wounds in the anal canal reduces the
risk of developing purulent-inflammatory com-
plications.

In connection with the emergence of liter-
ary publications demonstrating much less ther-
mal damage to surrounding tissues when ex-
posed to long-wave lasers, National Medical
Research Center of Coloproctology named af-
ter A.N. Ryzhikh uses a domestically produced
water-absorbing laser with a wavelength of
1940 nm to perform laser destruction [8].

As a result of treating the internal hemor-
rhoidal node with laser radiation, the process of
aseptic inflammation is launched, ending with
the replacement of cavernous tissue with con-
nective tissue. Among the long-known and wide-
ly used minimally invasive methods of treating

hemorrhoids, the one that has a similar mecha-
nism of action is sclerotherapy, where the same
cascade of reactions is launched in response to
the introduction of a chemical detergent into
the tissue of the internal hemorrhoidal node. In
this regard, the sclerosing treatment method
was chosen as the control group for a random-
ized study devoted to assessing the effectiveness
of transdermal laser submucosal destruction.

Patients and methods

Since September 2023, a single-center pro-
spective randomized study has been conduct-
ed at the National Medical Research Center
of Coloproctology named after A.N. Ryzhikh
(Moscow, Russia), evaluating the use of trans-
dermal laser submucosal destruction for the
treatment of grade 2—3 hemorrhoids.

Study hypothesis: transdermal submucosal
laser destruction of internal hemorrhoidal nodes
using a 1940 nm wavelength laser is more effec-
tive than sclerotherapy.

Eligible participants included adult patients
with grade 2—3 hemorrhoids scheduled for mini-
mally invasive intervention, who provided writ-
ten informed consent to participate. Exclusion
criteria comprised acute hemorrhoids, grade 4
disease, prior anorectal surgery, inflammatory
bowel disease, concurrent anorectal patholo-
gy, or severe decompensated systemic illnesses.
Patients were also excluded if they withdrew
consent at any point, failed to follow the treat-
ment protocol, or required a change in the sur-
gical procedure.

Primary endpoints included the absence of
cavernous tissue in internal hemorrhoidal nodes
one month after surgery and the rate of dis-
ease recurrence at 6—12 months. Secondary
endpoints included assessment of postoperative
pain intensity using the Visual Analog Scale
(VAS), the incidence and types of postoperative
complications, sphincter function abnormalities,
and evaluation of hemorrhoidal symptoms and
quality of life. Patients were randomized by
computer-generated numbers and assigned to
one of two groups: 1) transdermal laser submu-
cosal destruction group; 2) sclerotherapy group.
The calculated sample size for each group was
63 patients, based on 80 % study power and a
0.5 % confidence interval.

According to the study protocol, patients in
both groups underwent identical preoperative
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assessments and scheduled follow-up examina-
tions. Preoperatively, all patients underwent
colonoscopy to exclude concomitant colorec-
tal pathology. At baseline, and at 1, 3, 6, and
12 months postoperatively, anoscopy was per-
formed to visually assess the state and size of
internal hemorrhoidal nodes. During the same
follow-up intervals, transrectal ultrasonography
combined with spectral Doppler imaging was
performed using a high-frequency (10 MHz)
rectal probe Arietta V 70a (Hitachi, Japan) to
evaluate the area of cavernous tissue and flow
velocity in the terminal branches of the superior
rectal artery. To assess any impact of the in-
terventions on anorectal sphincter function, all
patients underwent anorectal manometry before
and one month after surgery using the WPM
Solar system (MMS, Netherlands). Parameters
included resting tone of the anal sphincters and
voluntary contraction strength of the external
anal sphincter. Intraoperative and early postop-
erative complications were recorded, and VAS
scores for pain (both during defecation and at
rest) were assessed within the first 7 days post-
operatively.

To quantify hemorrhoidal symptoms, we
used the hemorrhoid symptom score developed
at our center [9]. Quality of life was assessed
with the standardized SF-36 questionnaire pre-
operatively and at 1, 3, 6, and 12 months after
surgery.

As previously mentioned, laser submucosal
destruction in our study was performed using
a 1940 nm diode-pumped fiber laser (IRE-
Polus LLC, Russia), approved for medical use
(Registration certificate No. RZN 2019,/9361).
The laser probe was inserted subcutaneously/
submucosally via a skin puncture in the peri-
anal region. Laser energy was delivered in a
fan-shaped motion in pulsed mode with the
following settings: power — 7 W, pulse du-
ration — 500 ms, pause — 750 ms (Patent
of the Russian Federation No 2785255, dated
05.12.2022, “Method for treating hemorrhoids
using a 1940 nm fiber laser”). To determine the
amount of laser energy in joules (J) required to
treat a specific hemorrhoid, after anesthesia is
administered, the length of the internal nodes
is measured using a caliper-type ruler. Thus,
based on our previously conducted pilot study,
we came to the conclusion that approximately
100 J of laser energy is required to provide an
effective and safe effect on 1 cm of cavernous
tissue. Summarizing the data of the patients

included in our study, an average of 140 J of
laser energy was required to treat a hemorrhoid
at 3 o’clock (hereinafter referred to as the con-
ventional clock face) with an average length
of 18 (12—20) mm. 150 J of energy was trans-
ferred to the cavernous tissue of an internal
hemorrhoid at 7 o’clock with an average size of
17 (11—22) mm, and 170 J to a hemorrhoid at 11
o’clock with a length of 19 (13—23) mm (Table 1).

Despite the availability of various sclero-
therapy methods, our study employed the most
commonly used and equipment-free technique:
injection of liquid 3 % polidocanol (lauromac-
rogol 400) into the cavernous tissue. We per-
formed sclerotherapy on all three hemorrhoidal
nodes in a single session. The volume of sclero-
sant was adjusted according to the size of the
node [9]. For a node up to 1,5 cm in length,
1 mL of sclerosant was administered.

All collected data were entered into a re-
lational database wusing Microsoft Access
(Microsoft Corp., USA). Statistical analy-
sis was performed using RStudio (R v. 4.4.1;
R Core Team, Austria) with the support of
R packages: RODBC, dplyr, and gtsummary.
Quantitative variables are presented as medi-
an with interquartile range (Me [Q1; Q3]);
qualitative variables are presented as absolute
and relative frequencies (n (%) or n/N (%)).
Group comparisons were conducted using the
Wilcoxon rank-sum test for quantitative and or-
dinal categorical variables. Binary categorical
variables were compared using Pearson’s y* test
when the expected frequency was > 10; oth-
erwise, the two-sided Fisher’s exact test was
applied. Statistical significance was established
at p <0,05.

Results

At the time of analysis, 91 patients were en-
rolled in the study. Among them, 48 (52.7 %)
patients underwent transdermal laser submuco-
sal destruction of internal hemorrhoidal nodes,
while 43 (47.3 %) patients received traditional
sclerotherapy. One patient (2.1 %) in the la-
ser group was excluded due to intraoperative
bleeding, which necessitated conversion to open
hemorrhoidectomy. Fifteen patients (16.7 %)
have completed the 12-month follow-up peri-
od to date, including 8 (8.9 %) patients from
the laser group and 7 (7.8 %) patients from
the sclerotherapy group. Six-month follow-up
examinations were completed by 16 (34 %)
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patients in the laser group and 14 (32.6 %) pa-
tients in the control group; 3-month follow-up
data were available for 32 (68.1 %) patients in
the laser group and 28 (65.1 %) patients in the
sclerotherapy group.

Comparison of baseline demographic and
clinical characteristics revealed no statistical-
ly significant differences between groups with
respect to sex, age, disease duration, or mean
body mass index (Table 1). However, it is note-
worthy that a greater proportion of patients in
the laser group had grade 3 hemorrhoids (31 pa-
tients, 66 %), while grade 2 predominated in
the sclerotherapy group (30 patients, 69.8 %)
(Table 1).

An important observation is that all patients
in the laser group underwent the procedure
under anesthesia. Based on patient preference,
31 (64.6 %) patients received local anesthesia
and 17 (35.4 %) patients underwent spinal anes-
thesia. In contrast, all 43 patients in the sclero-
therapy group were treated without anesthesia
(Table 1).

An important aspect during the performance of
these interventions is the presence of intraopera-
tive visual changes in the internal hemorrhoidal
nodes. Due to the relatively low penetration depth
(0,7 mm) of the 1940 nm wavelength laser, there
were no changes in the size or mucosal surface
over the internal hemorrhoidal nodes during the
procedure. Immediately after sclerosant injection,

tissue pallor and induration of the internal hem-
orrhoidal node were observed.

We analyzed intra- and postoperative com-
plications in both groups. In the laser group,
intraoperative bleeding occurred in 1 (2.1 %)
patient due to trauma to the internal hemor-
rhoidal node at the 3 o’clock position, which
necessitated conversion to hemorrhoidecto-
my and subsequent exclusion from the study.
Hemorrhoidectomy was performed to control
bleeding at the 3 o’clock site. Additionally,
4 (8.5 %) patients in the laser group developed
submucosal hematomas intraoperatively. All
these patients underwent intraoperative and
postoperative (day 3) transrectal ultrasound
examinations, which revealed differing patho-
genetic mechanisms underlying these nodal
changes. Analysis showed that in all cases, the
laser fiber contacted the venous plexus (venous
sinusoids), but in 1 (2.1 %) patient, a small
amount of laser energy was applied, resulting in
a true hematoma that persisted for several days
and was managed conservatively. In the other
cases, exposure of the venous plexus to high
laser energy caused a rapid cavitation (“bubble
burst”) effect with formation of a “false” hema-
toma, which was not detectable on ultrasound
by the next day.

No intraoperative complications were record-
ed in patients undergoing sclerotherapy of in-
ternal hemorrhoidal nodes.

Table 1. General characteristics of patients in the main and control groups
Ta6auua 1. OGias XapaKTepUCTHKA MAIMEHTOB OCHOBHON U KOHTPOJIBHOI TPYIIIT

Parameter
IToxazamens

Main group Control group
Ocnoenas epynna Koumpoavnasa epynna
n =47 n =43

Gender / Iloxn
male /' myxckou
female / sxencrkuil

24 (55.8 %)
19 (44.2 %)

28 (58.3 %)
20 (41.7 %)

Age, years / Bospacm, nem

41 (19; 78) 38 (21; 75)

Body mass index, kg/cm?
Hndexc maccor meaa, xe,/ m

24.8 (17.7; 38.9) 23.2 (18; 31.3)

Medical history, months
Anammues 3aboaesanus, mec.

5(0.2-21.0) 4 (0.3—17)

Grades of hemorrhoids / Cmadus zemoppos
Grade 2 / Bmopas
Grade 3 / Tpemovsa

30 (69.8 %)
13 (30.2 %)

17 (35.4 %)
31 (64.6 %)

Type of anesthesia / Bud anecmesuu
local / mecmnas
spinal / cnunanvnas

31 (64.6 %) -
17 (35.4 %) —

Size of internal hemorrhoids, mm

Pasmep enympennux 2eMoppoudanrbHulx Y3108, MM
at 3 o’clock / na 3 uacax
at 7 o’clock / mna 7 wacax
at 11 o’clock / na 11 uacax

18 (13; 28) 16 (10; 22)
16 (11; 26) 15 (11; 23)
15 (10; 27) 14 (9; 21)
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In the early postoperative period, thrombo-
sis of external hemorrhoidal nodes developed
in 3 (6.4 %) patients from the laser group and
in 1 (2.3 %) patient from the control group.
In patients treated with transdermal laser sub-
mucosal destruction, this complication was at-
tributed to the effect of laser energy on the cav-
ernous tissue of external hemorrhoids. Notably,
thrombosis of external nodes occurred only in
cases performed under spinal anesthesia, which
caused complete relaxation of the anal sphincter
and maximal prolapse of internal hemorrhoidal
nodes, complicating accurate laser fiber posi-
tioning and targeting solely of internal hemor-
rhoidal tissue.

In the sclerotherapy group, thrombosis of
an external hemorrhoidal node occurred in
1 (2.3 %) patient. All patients with thrombo-
sis were managed conservatively with favorable
outcomes.

Ulceration of the mucosa of internal hem-
orrhoidal nodes developed on postoperative
days 5—7 in 1 (2.1 %) patient in the laser group
and 1 (2.3 %) patient in the control group.
Transrectal ultrasound revealed these ulcers as
hypoechoic defects with hyperechoic inclusions.
In the laser group, the complication was linked
to very close proximity of the laser fiber to the
mucosal surface during the procedure. Due to
the low penetration depth of the laser, no intra-
operative visual changes were noted, but muco-
sal necrosis and ulcer formation developed by
day 7. In the sclerotherapy patient, submucosal
injection of the sclerosant led to partial tissue
necrosis and ulcer formation. Both patients re-
ceived conservative treatment with topical anti-
bacterial ointments with positive effect. Follow-
up anoscopy and ultrasound on day 14 showed
no residual ulcerative defects.

Pain intensity was assessed using a visual an-
alog scale (VAS, 0—10 points) during the first
7 postoperative days. On day 2, pain intensity

did not exceed 3 points in 30 (63.8 %) patients
from the laser group and 33 (76.7 %) patients
in the sclerotherapy group. By day 7, pain was
absent in 28 (59.6 %) patients in the laser group
and 31 (72.1 %) patients in the control group
(Table 2). Similar trends were observed when
evaluating pain during defecation.

To assess the primary endpoint of our study,
all patients underwent anoscopy and transrec-
tal ultrasound with Doppler imaging at 1, 3, 6,
and 12 months postoperatively. Visual assess-
ment during anoscopy demonstrated that in the
transdermal laser submucosal destruction group,
internal hemorrhoidal nodes identified preoper-
atively were no longer visualized in 45 (95.7 %)
patients at 1 month after surgery. This finding
persisted at 3, 6, and 12 months after inter-
vention. In the sclerotherapy group, absence
of internal hemorrhoidal nodes was recorded in
35 (81.4 %) patients at 1 month, with sustained
absence confirmed in all 28 patients examined
at 3 months and in 13 (92.9 %) patients assessed
at 6 months.

Instrumental evaluation of the effectiveness
of these minimally invasive techniques using
transrectal ultrasound showed strong correla-
tion with the anoscopic findings. At this stage
of the study, only one patient in the sclero-
therapy group demonstrated residual islands
of cavernous tissue at 6 months post-procedure
(Table 3).

As mentioned above, spectral Doppler wave
analysis was used to assess changes in blood
flow velocity in the terminal branches of the
superior rectal artery. This was performed us-
ing a high-frequency 10 MHz transrectal probe
(Arietta V70a, Hitachi, Japan). The measured
velocity parameters included peak systolic ve-
locity, end-diastolic velocity, mean velocity, re-
sistive index, and pulsation index. One month
after the procedure, a fourfold reduction in
blood flow velocity was observed in 44 (93.6 %)

Table 2. Pain intensity according to VAS on days 1—7 after surgery, points

Ta6auua 2. VlHreHCHBHOCTD GOIEBOTO CUHAPOMA

no BAIII na 1—7-e cytku nocJie onepaiuu, 6Gasiibl

Main gr ntrol gr
. Day after surgery OcHo:HaE g;gnna Komgzott:nfﬂo;;)ynna

ymkKu noc.aie onepauuu n= 47 n= 43

1 6 (5; 6) 5 (3;5)

2 5(3;5) 4(2; 2)

3 4(2;5) 3(2; 3)

4 3(2; 3) 2 (2; 3)

5 3(3;2) 2(1; 2)

6 2(1;3) 1(1;2)

7 1(2;3) 1(1; 2)
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Table 3. Results of transrectal ultrasound examination at 1, 3, 6, and 12 months after surgery
Tabauua 3. PesysbraThl TPAHCPEKTATIBHOTO YJIbTPA3BYKOBOrO uccjaeqoanus yepes 1, 3, 6 u 12 me-
CATIEB TIOCJIE OMepaInu

Months after

He onpeae/zﬂemm

surgery Main group Control group
M Ocnoenas epynna Koumpoavnas epynna
ecsiybl nocae _ o
n = 47 n =43
onepavuu
Examined: / O6caedosarvi: — 47 Examined: / O6caedosarnvi: - 43
In 1 month cavernous tissue is not detected "= 45 |cavernous tissue is not detected "= 36
Yepes 1 mecsay, |KaGepHO3IHAS MKAHD (35 7 04) | Kaseprosnas mxans (g3 7°%)
He onpedensemcs “* 77 I ne onpedensiemes e
Examined: / O6caedosanvi: — 3y |Examined: / O6credosanvi: - 28
In 3 months cavernous tissue is not detected Z — 30 |cavernous tissue is not detected Z - 91
Yepes 3 mecaua |KasepHo3nas MKty (93.8 o) | Kasepnosnas mrany (75 %)
He onpedeasemcs = 7°7 | ne onpedensemcs ?
Examined: / O6caedosanvi: — 1 |Examined: / O6caedosanv: - 14
In 6 months cavernous tissue is not detected n _ {5 |cavernous tissue is not detected n B 10
Yepes 6 mecsiyes | KasepHo3HAs MKAHD (33_8 o) |Kasepnosnas mrany (7721_4 %)
He onpedensemcs 2 77 | ne onpedensemcs e
Examined: / O6caedosanvi: —g Examined: / O6caedosanvi: _7
In 12 months cavernous tissue is not detected " _ 7 |cavernous tissue is not detected "= 4
Yepes 12 mecaues | Kasepno3nas mrxans (8717 5 9,) | *asepnosnas mxans ( 5717 1 %)

He onpeaeﬂﬂemm

Table 4. Results of spectral wave Doppler ultrasonography at 1, 3, 6, and 12 months after surgery
Tabauua 4. Pe3yabraThl ClIEKTPAIbHO-BOJIHOBOM jpomieporpaduu yepes 1, 3, 6 u 12 Mecsiies noce

orepanumn

Months after

noxasamesell kpoeomoxa 6 4 pasa

noxasamenell Kposomoxa 6 3 pasa

p— Main group Control group
Mecsupt nyocﬂe OcHogeHas epynna Koumpoavnas epynna
onepavuu 2= © i
Examined: / O6caedosani: Examined: / O6caedosarvi:
In 1 month a 4-fold decrease in blood flow n = 47 |a 3-fold decrease in blood flow n = 43
Yepes 1 mecs velocity indicators n = 44 |velocity indicators n = 34
P % | cnusenue cropocmmvix (93.6 %) | cruxenue cxopocmmvLx (791 %)
noxasameJiell Kposomoxa 6 4 pasa noxkasameJietl Kpo6omoxka 6 3 pasda
Examined: / O6c¢caedosanvi: Examined: / O6caedosarvi:
In 3 months a 4-fold decrease in blood flow n =32 | a 3-fold decrease in blood flow n =28
Yenes 3 mecsua velocity indicators n =29 | velocity indicators n=21
p U1 chuskenue cxopocmmvix (90.6 %) | cHuxenue ckopocmiuix (75 %)
nokasameiell Kpoeomoxa 6 4 pasa nokasameJietl Kpo6omoxa 6 3 pasa
Examined: / O6credosanvi: Examined: / O6caedosanvi:
In 6 months a 4-fold decrease in blood flow n =16 | a 3-fold decrease in blood flow n =14
Yepes 6 mecsiues velocity indicators n =14 | velocity indicators n =10
P “ CHUXEHUE CKOPOCTNHDLX (97.5 %) | cnuxenue cxopocmmuoix (71.4 %)
nokasameaell kposomoxa 6 4 pasa nokasameJieli Kpoeomoxa 6 3 pasa
Examined: / O6c¢aedosanwi: Examined: / O6caedosanwL:
In 12 months a 4-fold decrease in blood flow n=238 a 3-fold decrease in blood flow n=7
Yepes 12 mecsuee velocity indicators n=7 velocity indicators n=4
P “ CHUKEHUE CKOPOCTHBIX (87.5 %) | cruxenue cxopocmmoix (57.1 %)
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patients after laser submucosal destruction,
whereas in the sclerotherapy group, velocity
parameters decreased threefold in 34 (79.1 %)
patients. This effect persisted in all patients of
the laser group who underwent follow-up ex-
aminations at 3, 6, and 12 months post-inter-
vention. In contrast, the therapeutic effect in
the sclerotherapy group was maintained only
up to 3 months post-procedure. At the 6-month
follow-up, one patient showed an increase in
velocity parameters (Table 4).

It is noteworthy that in some cases follow-
ing sclerotherapy, an increase in end-diastolic
velocity was observed. This effect was record-
ed in 9 (20.9 %) patients of the control group
one month after the procedure, with persistence
throughout the follow-up at 3, 6, and 12 months.

Analysis of the patients’ subjective assess-
ment of symptom relief showed that the medi-
an score on the clinical manifestations scale of

hemorrhoidal disease decreased from 18 to 0 in
both groups one month after the intervention
(Table 5).

Assessment of the potential impact of these
minimally invasive interventions on the anal
sphincter muscles, based on sphincterometry
performed on all patients one month after sur-
gery, revealed no significant differences between
pre- and postoperative measurements, confirm-
ing the safety of the aforementioned minimally
invasive techniques (Table 6).

Additionally, quality of life was assessed
using the SF-36 questionnaire in all patients
enrolled in the study. Statistically significant
improvements were observed in both groups in
the domains of Physical Functioning (PF) and
Mental Health (MH) after surgery (Table 7).

At this stage of the study, recurrence of
hemorrhoidal disease symptoms was observed
in 1 (2.3 %) patient from the sclerotherapy

Table 5. Median scores for assessing clinical manifestations of hemorrhoids before and 1, 3, 6, and

12 months after surgery

Tabauua 5. Meanana GaIOB MO OleHKE KIMHUYECKUX MPOSBIEHUil reMoppost 10 u 4epe3 1, 3, 6

n 12 MecsrieB 1ocJie onepamnumn

Months after surgery Main group Control group
M Ocnosenas epynna Konmpoavnas epynna
ecaypL nocae onepavuu 0= 47 n = 43
Before surgery / /lo onepayuu 18 (2—30) 17 (2—29)
In 1 month / Yepes 1 mecsy, 0 (0-5) 0 (0—4)
In 3 months / Yepes 3 mecaua 0 (0—4) 0 (0—4)
In 6 months / Yepes 6 mecsuyes 0 (0—4) 0 (0—12)
In 12 months / Yepes 12 mecayes 0 (0—4) 0 (0-5)

Table 6. Sphincterometry parameters before and after surgery

Tab6auua 6. Tlokazatean cHUHKTEPOMETPUH JI0 W TIOCTE OMEPAITUH

Main group Control group
Ocnoenas epynna Komnmpoavnasa epynna
n = 47 n =43
Parameter
HMokxazameas Bef Day 30 after Day 30 after
ctore Before surge surge
surgery _surgery p € gery _surgery p
30-ii detv nocae o onepauuu | 30-it detiv nocaie
/1o onepauuu
onepavuu onepavuu
Average pressure in the anal
E:anal at rest, mr)an
normal: 41—63 38 40 41
Cpednee dagrenue 6 aAnaILHOM 38 (36; 43) (37; 41) 0.6 (33; 47) (34; 46) 0.6
Kanaie 6 noKoe, MM pm. cm.
(nopma: 41—63)
Maximum pressure in the
anal canal during voluntary
contraction, mmHg
(normal: 110—227) 177.5 171.5 0.09 182 180 0.08
Maxcumanvroe dasnienue (136; 207) (138; 188) : (141; 223) (139; 221) :
6 AHALHOM KAHALe Npu
60/1E60M COKPAWEHUU, MM PIM. CIN.
(rnopna: 110-227)
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Table 7. Assessment of quality of life according to the SF-36 scale before and after surgery
Ta6auua 7. Otuenka KadectBa ;ku3Hu 1o mikaite SF-36 10 u moce onepamnun

Main group Control group
OcHoeHnas epynna Konmpoavnas epynna
n = 47 n =43
Parameter
Hoxazameas Day 30 after Bef Day 30 after
Before surgery surgery ctore surgery
o onepauuu | 30-it denv nocae surgery 30-it denv nocae
/1o onepavuu
onepavuu onepavuu

Physical functioning (PF)

Dusuueckoe pynxyuonuposanue (PF) 85.1 (15; 100)

91.8 (38; 100) 86.3 (16; 47) | 92.1 (39; 100)

Mental health (MH)

I cuxonozuuecxoe 30oposve (MH) 61.8 (405 100)

77.3 (39; 100) | 60.4 (39; 100) | 76.8 (40; 100)

group. The patient initially presented with
complaints of rectal bleeding and prolapse of
internal hemorrhoidal nodes during defecation,
which required manual reduction. The disease
was classified as grade 3, and the clinical symp-
tom score totaled 17 points. Anoscopy revealed
enlarged internal hemorrhoidal nodes located
at 3, 7, and 11 o’clock positions, measuring 18
mm, 20 and 16 mm, respectively. Transrectal
ultrasonography showed the area of cavernous
tissue to be 0.9, 1.4 and 0.64 cm?, respective-
ly. Spectral Doppler ultrasonography registered
preoperative flow velocity parameters in the
terminal branches of the superior rectal artery.
The patient underwent conventional sclerother-
apy of internal hemorrhoids at the 3, 7, and
11 o’clock positions using 0.5, 1.0 and 0.5 mL
of 3 % polidocanol (ethoxysclerol), respectively.
One month after treatment, the patient report-
ed complete resolution of symptoms (clinical
score — 0). Anoscopy and transrectal ultraso-
nography revealed no cavernous tissue in the
treated hemorrhoidal sites, and spectral Doppler
sonography demonstrated a threefold reduction
in blood flow velocity in the terminal branches
of the superior rectal artery compared to pre-
operative values. These results remained sta-
ble over the first three months postoperatively.
However, six months after the procedure, the
patient reported recurrence of symptoms, in-
cluding prolapse of a hemorrhoidal node during
defecation (which reduced spontaneously) and
the presence of blood on toilet paper. The clini-
cal score at that point was 12, corresponding to
grade 2 hemorrhoids. Anoscopy and transrectal
ultrasonography revealed a residual island of
cavernous tissue (0.56 cm?) at the 3 o’clock posi-
tion. Additionally, spectral Doppler parameters
showed increased blood flow compared to the

previous follow-up examination. Specifically,
3 months postoperatively, the peak systolic ve-
locity (PSV) was 7.2 c¢cm/s, end-diastolic ve-
locity (EDV) — 0.6 cm/s, and mean velocity
(MnV) — 3.9 cm/s. At 6 months, these values
increased to 13.3, 1.4 and 7.35 cm/s, respec-
tively. After discussion with the patient, a re-
peat sclerotherapy session targeting the inter-
nal hemorrhoid at the 3 o’clock position was
performed, yielding a positive clinical response.
Based on our analysis of the recurrence, we con-
cluded that the initial procedure likely involved
an insufficient volume of sclerosant adminis-
tered to the specific hemorrhoidal node.

Discussion

In recent years, laser destruction of internal
hemorrhoidal nodes has been increasingly used
in the treatment of hemorrhoidal disease. Along
with all the advantages of minimally invasive
techniques, it demonstrates a high level of ef-
fectiveness in the treatment of grade 2—3 hem-
orrhoids.

Back in the early stages of implementing
this technique using a 980 nm wavelength la-
ser, A. Jahanshahi et al. published the results
of a study involving 341 patients with grade
2—3 hemorrhoids. The authors demonstrated
high efficacy of the method, with no disease
recurrence observed during the one-year fol-
low-up period. Postoperative complications
were reported in 12 (3.51 %) patients, includ-
ing external hemorrhoidal edema in 8 (2.34 %)
patients, bleeding in 2 (0.58 %), and perianal
abscess in 2 (0.58 %) [10].

Similar results were obtained by L. Brusciano
et al., who evaluated 50 patients with grade 2—3
hemorrhoids treated using diode laser destruction
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at a wavelength of 1470 nm. During a mean fol-
low-up of 8.6 months, no recurrences were report-
ed. The authors also noted the absence of signif-
icant intraoperative complications, which they
attributed to the reduced tissue penetration depth
(up to 2 mm) associated with the increased wave-
length of this laser system [11].

Several researchers have compared laser
destruction with more radical surgical inter-
ventions. P.L. Cheng et al. conducted a me-
ta-analysis including 17 studies with a total of
1,196 patients, among whom 596 (49.8 %) un-
derwent laser hemorrhoidoplasty (LHP) and
600 (50.2 %) underwent Milligan — Morgan or
Ferguson hemorrhoidectomy. The results showed
that LHP was equivalent to hemorrhoidectomy
in terms of recurrence rates. However, LHP was
associated with a lower risk of postoperative
bleeding and a higher incidence of external hem-
orrhoidal thrombosis. When comparing laser sys-
tems with wavelengths of 980 and 1470 nm, few-
er cases of acute urinary retention were reported
with the 1470 nm laser (3 vs. 5 cases) [12].

In our study, we utilized a water-absorbing la-
ser with a wavelength of 1940 nm. As previously
noted, a major advantage of this wavelength is
its shallow penetration depth of approximately
0.7 mm [8], which allows effective ablation of
hemorrhoidal tissue while minimizing the risk of
intra- and postoperative complications [13].

Equally important is the specific technique
used in our patented approach. By advancing
the laser fiber to the proximal border of the
internal hemorrhoidal node, we are able to tar-
get both the cavernous tissue and the terminal
branches of the superior rectal artery, thereby
achieving an additional dearterialization effect.
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