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Summary. Hemorrhoids are one of the most common anorectal diseases, often requiring surgical
intervention. Milligan—-Morgan hemorrhoidectomy remains the gold standard of the surgical
treatment, but is associated with significant postoperative pain and complications. Modern laser
technologies, especially diode-based systems, have become a minimally invasive alternative with
favorable results.

Aim. To summarize and analyze the current literature on modern laser technologies in the treatment
of hemorrhoids, paying special attention to surgery techniques, clinical results and complications.

Materials and methods. A literature search was conducted in PubMed, Google Scholar, and eLIBRARY
for studies published before August 2025. Acceptable publications were clinical trials, original research, and
a series of laser intervention cases. When extracting the data, the type of laser, wavelength, treatment
protocol, patient characteristics, outcomes, and complications were taken into account.

Results. Two main laser approaches have been identified: hemorrhoidal laser procedure and laser
hemorrhoidoplasty. Hemorrhoidal laser procedure, typically employing diode laser with Doppler
guidance, achieved high effectiveness (84—91%) with minimal pain and low complication rates. The
laser hemorrhoidoplasty, using diode lasers at 980, 1470, or 1560 nm, showed advantages over
traditional hemorrhoidectomy, including reduced postoperative pain, shorter hospitalization, and
quicker recovery. Comparative studies confirmed lower complication rates and higher satisfaction,
though recurrence rates (5—28%) remained notable, especially in advanced stages. Recent studies
suggest that combining laser hemorrhoidoplasty with mucopexy or desarterization improves long-
term outcomes and reduces recurrence.

Conclusion. Diode-based laser technologies represent an effective, minimally invasive alternative
to traditional hemorrhoidectomy, improving recovery and reducing complications. However,
recurrence in advanced disease, the high cost of equipment and the need for specialized training limit
wider use. Multicenter studies are necessary to develop standardized treatment protocols and optimize
patient selection.

Key words: hemorrhoids, laser, desarterization, hemorroidoplasty, Milligan-Morgan
hemorrhoidectomy.

COBPEMEHHBIE JIASEPHBIE TEXHOJIOT'HA B IEYUEHUU
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Pestome. I'emoppoit — onHO U3 HamboJiee PACIPOCTPAHEHHBIX AHOPCKTAIHHBIX 3a00JICBAHUM,
yacTo Tpedymlllee XUPYypruueckoro BMmeriarenbcTBa. ['emoppoumskromuss Munnurana-Moprana
OCTacTCsl 30JIOTBIM CTaHJAPTOM OIICPATHBHOTO JICUCHUS, HO CBfA3aHa CO 3HAYUTCIHHBIMU
MOCIIEONePAIMOHHBIME 00JISIMU U ocnoxkHeHUsIMU. COBpeMeHHbIE Jia3epHble TEXHOIOTHH, 0COOEHHO
CHCTEMBI Ha OCHOBE JUOJ0B, CTa/Ik MaJIOWHBA3HUBHOM aHLTepHaTHBOfI C 6HaFOHpI/I$ITHI>IMI/I
pe3ybTaTaMH.
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[[ens: 00OOUIUTE W TPOAHATM3UPOBATH TEKYIIYIO JUTEPATYPy TO COBPEMCHHBIM JIa3ePHBIM
TCXHOJIOTUAM B JICUCHUU I'CMOPPO, yACIAAL 000606 BHUMAaHHUEC MCTOJUKC onepaunﬁ, KIIMHUYCCKHUM
pe3ysibTaTaM M OCIIOKHCHHUSIM.

Mamepuanet u memoowvl. bBbl1  TpPOBEAEH IMOMCK JUTEPATypbl MO  HCCICIOBAHUSM,
onyOauKoBaHHBIM 110 aBrycta 2025 roma B 6azax manasix PubMed, Google Scholar u eLIBRARY.
HpI/IeMHeMLIMI/I HY6HI/IKaHI/I$IMI/I 6LIJ'II/I KIIMHUYCCKUC UCHBLITAHUA, OPUTMHAJIILHBIC HCCICHO0BAHUA N
cepus cllydaeB JiazepHbIX onepauuid. [Ipy m3BnedeHUH NaHHBIX YYUTHIBAIMCH TUII Jlazepa, AJMHA
BOJIHBI, IPOTOKOJI JICHCHHSA, XaPAKTCPUCTUKHU TTALUCHTA, UCXOAbI N OCJIOKHCHMU.

Pe3zynomamei. boiny onpeeneHsl 1Be OCHOBHbBIE Ja3epHbIe METOAUKU: Ja3epHas Mpoleaypa npu
TEMOpPpPOE U JIa3epHasi TeMoppouaoruiactuka. JlazepHas mpouenypa, Ipu KOTOPOH HCIONB3YeTCs
JIMOJTHBIN J1a3ep U AOMIUIEPOBCKUN JaTUUK, 0OecreuynBaeT BhICOKYIO 3(dexTuBHOCTh (84-91%) mpu
MUHHMAaIBHOM 00JICBOM CHHAPOME M HU3KOM YPOBHE OCIIOKHEHHH. JlazepHas reMopponI0IIacTHKA
C WCIOJb30BAaHUMEM JUOAHBIX Ja3zepoB ¢ 1iauHOM BomHbel 980, 1470 wmm 1560 HM
IPOJACMOHCTPHPOBANIA MPEUMYIIECTBA TICPEI TPATAUIMOHHON TEMOPPOUIIKTOMUCH, BKIIOYAS
YMEHBIIIEHNE MOCIeoNepalnOHHOM 00K, COKpallleHne CPOKOB TOCIUTAIN3ANN U 0ojiee ObIcTpoe
BOCCTAHOBJICHHUC. CpaBHI/ITeHBHLIe HCCICAOBaHUd  HOATBCPpANIIN 60]166 HHU3KYI0O YacCTOTYy
OCIIO’KHEHUH U 0oJiee BBICOKYIO yIOBIETBOPEHHOCTh, XOTs YacTOTa peuuauBoB (5-28%) ocTaBanach
3Ha‘lI/ITeJII>HOI>'I, OCO6GHHO IIpyu 1Oo34HUX CTaduAax 3a6OHeBaHI/IH. He):[aBHI/IG HCCIICA0BAHUA
MOKA3bIBAIOT, YTO COUETAHUE J1a3€PHOI FeMOPPOUIOILUIACTUKH C MyKOIIEKCHEN UK Jle3apTepu3aluent
yJIyqymacT OTHAJICHHBIC PC3YJILTATEL U YMCHLIIACT KOJIMYCCTBO PCHUANBOB.

Bwvisoo. Omepanuu Ha OCHOBE HCIIOJIB30BAHUSA JUOJIHBIX JIA3€pOB TIPEICTaBISIOT COOOit
3¢ (deKTUBHYIO,  MAJIOMHBA3HBHYIO AIbTCPHATHBY  TPAJAUIMOHHOM  IE€MOPPOUJIDKTOMMUH,
YIIYYIIAIOOIYI0 BOCCTAHOBICHHE U CHIKAIOUIYI0 KOJIMYECTBO OCIOKHEHUH. OJHAKO peLUIUuBbI IpU
3aIllYIICHHBIX CTaausdXx 33,60JI€B8,HI/I$I, BBICOKAsA CTOUMOCTH O60pyI[OBaHI/I$I u HGO6XOI[I/IMOCTL
CHENUATU3UPOBAHHOIO  OOy4YeHUs  OTpaHHuYMBalOT HX Oollee  MIMPOKOE  IpPUMEHEHHUE.
MHOTOIICHTPOBEIC ~ MCCJIC/IOBAHUS  HEOOXOAMMBI  JUIsi  pa3pabOTKH  CTaHJapTH3UPOBAHHBIX
MIPOTOKOJIOB JIEYEHUS U ONTUMHU3ALNU 0TOOpa MAI[IEHTOB.

KaoueBble  ciaoBa:  reMoppod,  Jazep,  Je3apTepusanus,  T'eMOPPOUIOTUIACTHUKA,
reMoppouadkToMuss Munuran-Moprasa.

TEMOPPOWJIYH JAPBLJIOOCYHJIA BAMAHBAII JTA3EPJIUK
TEXHOJIOT'UAJIAP (AJABUATTAPI'A CEPEII)

b.A. Araky/i0B
N.K. Axynb6aeB atbiHaars! Kbiprel3 MaMIIeKETTUK MEAUIIMHAIIBIK aKaJeMHSIChI
Axanemuk K.P. PrickynoBa ateingarsl (pakyJbTCTTHK XUPYPIus Ka)apacsl
bumkek 1., Keipreiz PecnyOnnkach!

Pe3rome. I'eMoppoii — aHOpEKTAIABIK 0OPYyIapAblH OMPH JKaHa KOII yuypJa onepalysHbl Tajall
KBUJITAH 00py. Mmmnran-Mopran reMOppOUAIKTOMUSICHl ONMEPAIUSIIBIK [apbUIOOHYH AITHIH
cTaHJapThl OONI0H Kanyyna, OMpPOK aHIaH KUHUHKU OJIYTTYY OOpY KaHa KaOBLII00JI0p MEHEH
OaitmanpimiTa. 3amManOan JTa3epAnK TCXHOIOTHUSIIAP, ©3re4e JUOANYH HETH3WHIECTH CUCTEMAap,
JKarbIMJlyy HaTBIMKQJIApBl MEHCH MHUHUMAJYy WHBA3MBIYY albTCpHATHUBA KaTapsl OO0IyH
KaJIBIIITHL.

Maxcam. OnepanusuiapabiH BIKMaIapbl, KIMHAKAIBIK HATHIMDKAIap )KaHa KaObLII00JIOPTO 63reue
MaaHu OepHUIl, TeMOPPOUIYH JapbUIOOCYHAA 3aMaHOan Ja3epAUK TeXHOJIOorusu1ap 00HYa yuypaarsl
agadusT OyIaKTapbIH KANIBLIOO KaHa Talg0o0.

Mamepuanoap osrcana vikmanap. 2025-KbUIABIH aBLYCT aliblHA YEHUH JKapbIsUIaHTaH U3HII0616D
OoloHua aa0uATTapIBI U306 KYPry3ysiay. KIMHUKaNbIK CHIHOOIOP, OPUTHHAILYY H3WIIe6Jep
JKaHa Ja3epliuK OmepalsuiapAblH CepUACHl aNTbUIBIKTYY Oachkiimanap Oonrod. Jlazepaun Typy,
TOJIKYH Y3YHAYTY, Japblio0 MPOTOKONy, OCHTAnThIH MYHO3]eMeJepy, HaThliKagap JKaHa
KaOBLI00JIOp MaaibIMaTTap/bl alyy/1a SCKe allbIHTaH.
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Hameuiiiscanap. J1apblioos0 5KM HETHU3TH J1a3epIUK bIKMa aHBIKTaJITaH: TEMOPPOi10 KOJIOHYJITaH
JIA3epAUK NPOLECIYpa )KaHa Ja3epAUK FEMOPPOUAOIIIACTUKA. JIMOTYK JIa3ep jKaHa JOIIep 6TKOPry4
MEHEH KacajraH TeMOPPONJIO KOJIJOHYJITaH Ja3epIMK MPOIEAYpa )KOTOPKY HATHINKATYYIYKTY (84-
91%) a3 oopy kaHa KaObLIAOOIOPAYH TOMOH JACHI3IM MEHEH Kamchi3 Kbiiat. 980, 1470 ke 1560um
TOJIKYH Y3YHIYTY MEHEH OTUOAYK ja3epiaepan KOJAOHIOH JIa3epIuK reMOPPOUIOILTIACTHKA CAITTYY
TEMOPPOUIBIKTOMHUSATA KaparaHaa apThIKYBUIBIKTAPIbl KOpPCOTTY, AHbIH WYHHIC ONECpalusgaH
KMWMHKHA OOPYHYH a3ailyycy, OOpyKaHara >kaTyy MeeHOTYHYH KbICKapyycy >kaHa OeiTarl KaiablOblHa
Te3Up33K Kenmyycy. CanbIuThpManyy H3WIAeeNep KaObUIIOOIOPAYH TOMOH JKBIITHITBIH KaHA
JKOTOPKY KaHAaTTaHyyHY TacCTBIKTAIIThI, OUPOK alipblk4a OOPYHYH Ke€4 CTaAUSIChIHAA PELUAUBINH
near’nnu (5-28%) omyrryy Oo0iimon Kamyyda. AKBIPKBI M3WIIO6IIep KOPCOTKOHIeH, Jra3epanK
reMOPPOUAOIIIACTUKAHBI MYKOIIEKCHUS ke Ne3apTePU3alnsi MEHEH alKaJIBIITBHIPYY Y3aK MOOHOTTYY
HATBIMKAJIAPbI )KAKIIBIPTAT 5KaHA PEUUANBACPIAH a3aNUTaT.

AKoutivinmuik. JIMOOOYK nasepiiepre HETW3AENTeH ONEepalusuiap CaITTyy I'eéMOPPOUIIKTOMUATa
HATBHIAKATYY, MUHAMAJIAYy WHBA3WBIYY aJbTepHATUBA OONyI, OCHTANTHIH KaJIbIObIHA KEIYYCYH
JKAKILIBIPTAT JKaHa KaObUIA00JIOpy a3aiTat. bBUpok, 0OpyHYH Kydel KeTKeH CTaAusuiapblHia naiiia
00JITrOH petnanBACD, Ka0IyyIapablH KBIMOATTHITHI )KaHa aTalbIH OKYTYYHYH 3aPBUIIBITEl ATapablH
KEHUPH KOJAOHYIyIIyH 4ekTedT. Ken Oopbopnyy u3uigeenep CTaHIAPTTAIUTHIPBUITaH Iapbliioo
MPOTOKOIAOPYH HILNTEII YBITYY aHa NAUCHTTEPAN TAHI0OHY bUIAUBIKTAIITHIPYY YIYH 3apbL.

Hernsru ce3aep: reMoppoii, 1azep, Ae3apTepusans, FeMOpporAoILIacThKa, Munnuran-Moprasn

IFEMOPPOUIAIKTOMUSACHI.

Introduction. Hemorrhoidal disease is among the
most frequent anorectal disorders, and population
studies suggest that as many as eight in ten adults will
experience symptoms at some point in their lives. Of
these, roughly half may eventually require some form
of surgical management [1,2]. The problem is
particularly pronounced in industrialized countries,
where sedentary work patterns, low-fiber diets, and
longer life expectancy have driven rates to what some
researchers describe as near-epidemic levels [3]. It
tends to affect people during their most productive
years, and repeated episodes of pain, bleeding, or
prolapse can lead to substantial periods of disability.
For these reasons, hemorrhoidal disease is not only a
clinical concern but also a public health and socio-
economic issue that continues to demand better, less
debilitating treatment options [4,5].

The  traditional = Milligan—-Morgan  open
hemorrhoidectomy, described in 1937, remains the
"gold standard" of surgical treatment, especially in
stages III-1V of the disease [6, 7]. At the same time,
this method is associated with a high intensity of
postoperative pain, bleeding, urinary retention, and in
the long term, the risk of fecal incontinence, fistula
formation, and strictures of the anal canal [8,9,10].
Due to concerns about postoperative pain and the risk
of complications, a significant proportion of patients
with a relatively mild course of the disease postpone
surgical intervention [11,12].

That is why recently minimally invasive methods
of treatment (rubber band ligation, injection
sclerotherapy, harmonic scalpel hemorroidectomy,
and desarterization of hemorrhoids) have become
increasingly important in the treatment of

hemorrhoids [13,14,15]. The advantages of these
methods include the low intensity of pain, the
absence of the need for hospitalization or a shorter
hospital stay, and the absence of wounds in the anal
canal, which ultimately reduces the patient's
rehabilitation time [16,17]. However, the use of
minimally invasive methods, unlike
hemorrhoidectomy, makes it possible to influence
only one of the pathogenesis factors of hemorrhoids
(mechanical or vascular) [18,19,20].

One of the modern and relevant directions in the
treatment of hemorrhoids is the use of laser
technologies. The radiation that surgical lasers emit
works mostly by heating up the tissue. This process
happens when light quanta are absorbed, which
changes optical energy into heat. In a small area, very
high temperatures can be reached, which quickly
evaporates fluids inside and between cells and causes
the targeted tissue to die by coagulation necrosis [21].

For certain tissues to selectively absorb laser
radiation, the wavelength must match the primary
chromophore that is present. Hemoglobin and
melanin are the main chromophores in human tissue.
They both absorb a lot of light at wavelengths up to
about 600 nm. Water, on the other hand, absorbs best
at wavelengths higher than 1150 nm. Several authors
have indicated that, beyond this threshold, water
emerges as the predominant chromophore, and the
penetration depth of laser radiation in tissues
correspondingly decreases [22,23,24].

A variety of laser systems have been used in
surgical practice, including diode, neodymium-
doped yttrium aluminum garnet (Nd:YAG), argon,
and CO; lasers. Nd: YAG, argon, and CO;, lasers have
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shown some benefits, but their use in clinics has been
limited by several factors [25]. Nd:YAG and argon
lasers are effective for coagulation but have deep
penetration, which raises the risk of damaging nearby
tissues [26]. CO, lasers can effectively remove
hemorrhoids, but they have limited ability to control
bleeding and need complex, costly equipment [27].
Additionally, all three systems have high operating
costs and bulky instruments, which makes them less
practical for routine proctological practice.

Today, these older systems are not widely used for
treating hemorrhoids. Instead, diode lasers have
become popular due to their flexibility and good
physical properties [2]. With a wide range of
available wavelengths, diode lasers can be adjusted
to target specific chromophores. This feature allows
them to focus on various tissues and organs while
minimizing damage to surrounding areas [21]. Their
compact design, low maintenance costs, and
compatibility with minimally invasive procedures
have made diode lasers the preferred option in
modern proctological surgery [28].

Aim of work. This review aims to summarize and
critically analyze the current literature on modern
laser technologies in the treatment of hemorrhoids,
with emphasis on procedural techniques, clinical
outcomes, and complications.

Materials and methods. The literature review
was conducted by searching the PubMed, Google
Scholar, and eLIBRARY databases. The search
covered publications available until August 2025 and
focused on research on the use of laser technology in
the treatment of hemorrhoids. Keywords and their
combinations include  “hemorrhoids”, “laser
treatment”, “diode laser”, “laser hemorrhoidoplasty”
and “hemorrhoidal laser procedure”. The logical
operators (“AND”, “OR”) were used to refine the
results and expand the search area where appropriate.

The inclusion criteria were original scientific
articles, clinical trials, and corresponding clinical
case series on laser interventions for hemorrhoids.
The studies were selected regardless of the language,
provided that the abstract was available in English or
Russian. Publications devoted exclusively to non-
laser treatments, animal models, or unrelated
anorectal pathologies were excluded.

The titles and annotations of all received articles
were checked for relevance, after which a full-text
review of the relevant research was presented. Data
extraction provided detailed information about the
type of laser used, wavelength, treatment protocol,
patient population, clinical outcomes, postoperative
recovery, and reported complications. Priority was
given to research with a well-defined methodology
and outcome indicators, as well as research
comparing laser techniques with traditional surgical
approaches.

Results. A review of the existing literature reveals
that modern laser techniques for treating
hemorrhoidal disease can be primarily categorized
into two major types: hemorrhoidal laser procedure
and laser hemorrhoidoplasty.

In 2009, Salfi et al. described and applied the
hemorrhoidal laser procedure technique in 200
patients. The hemorrhoidal laser procedure is a
method of intraoperative localization of the feeding
branches of the rectal artery, utilizing a Doppler
probe and a laser to block arterial inflow by
desarterization. A specially designed disposable
proctoscope was inserted into the rectum, where a
small window with a Doppler sensor is located in the
distal part. Using a Doppler sensor (20 MHz probe, 3
mm in diameter), the location of the terminal
branches of the superior rectal artery was determined
3 cm proximal to the dentate line. The Doppler sensor
was replaced with a laser light guide. The use of a
diode laser with a wavelength of 980 nm (pulse
mode, 15-30 J each, for a total of about 60-120 J at a
power of 10-25 Watts). The operation lasted 15
minutes. The effectiveness of this method was
estimated at 12 months and amounted to 91% [29].

Ram et al. report on the treatment of 62 patients
with stage 2-3 hemorrhoids using a diode laser with
a wavelength of 980 nm. Two days after the
operation, 88.7% of the patients were able to resume
their usual activities, and 6 months later, there was no
recurrence of the disease in any case [30]. Boarini et
al. described their experience treating 55 patients
with the hemorrhoidal laser procedure method, which
also uses a 980 nm diode laser. The overall
satisfaction rate was 89%, and disappearance of
hemorrhoidal symptoms was observed in 84% of the
patients. It should be noted that a diode laser with a
wavelength of 980 nm was used in both studies [31].

Giamundo et al. described the experience of
treating hemorrhoids using the hemorrhoidal laser
procedure technique in a multicenter study. The study
included 284 patients whose conservative treatment
proved ineffective. The procedure was performed on
an outpatient basis, mostly without anesthesia, and
demonstrated high efficiency: at the 6-month follow-
up, symptoms disappeared in 90.5% of patients, and
96.8% were satisfied with treatment. With a longer
follow-up (12 months), the positive outcome
persisted in 90.3% of patients. Complications were
rare and mostly mild. Intraoperative bleeding, which
occurred in 8.8% of patients, was mostly managed
without serious consequences. In the early
postoperative period, bleeding, a feeling of
incomplete emptying, and anal spasm were noted, but
they were short-lived and stopped by conservative
treatment [32].

Nardi et al. described the experience of 51 patients
using the hemorrhoidal laser procedure technique
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using an optical fiber diode laser with a wavelength
of 980 nm (five pulses of 13 watts of 1.2 s each with
a pause of 0.6 s). Within 24 months after surgery, the
effectiveness was 84.3% [33].

Crea et al. analyzed the results of using
hemorrhoidal laser procedure in a prospective study
of 97 patients with grade II and III hemorrhoidal
disease and minimal or moderate mucosal prolapse.
The average follow-up period was 15 months. There
were no significant intraoperative complications.
Most patients experienced no pain syndrome after the
intervention, and no cases of painful bowel
movements or tenesmus were noted. After 3-6
months, there was a 76-79% decrease in the
frequency of the main symptoms (bleeding, pain,
itching, acute hemorrhoidal episodes). A decrease in
the degree of hemorrhoids was observed in more than
85% of patients. Recurrence of the disease after 2
years was noted in only 5% of patients, which
confirmed the effectiveness and safety of the method
[34]. In a later study (2021), which included 189
patients with grade II-III hemorrhoids, the results
were monitored for a median of 42 months (up to 5
years). Postoperative pain was absent in 94% of
patients; there were no cases of stenosis or
dysfunction of the anal canal. A significant
improvement in symptoms and a decrease in the
degree of the disease was noted by 3-6 months and
persisted throughout the entire follow-up period.
Complete disappearance of hemorrhoids after one
year was registered in more than 60% of patients.
More than 90% rated the outcome as a "significant
improvement" on the PGI-I scale. Relapses or
persistent symptoms were rare, occurring in about
10% of cases. Only a few patients required repeated
surgery [35].

Laser hemorrhoidoplasty is one of the methods of
laser technology. This technique involves the dosed,
interstitial heating of the hemorrhoidal node using
laser radiation delivered by a light guide fiber. This
process leads to subsequent sclerosis and an
occlusive effect on the vascular component. The
characteristics of the laser radiation, such as
wavelength and duration of exposure, determine the
effect. This can range from coagulation to
vaporization of the cavernous tissue in the contact
zone with the fiber's working part. With this
technique, despite the thermal effect on the cavernous
node tissue, the rectal mucosa and the structure of the
anal sphincter are not damaged. Furthermore, the
replacement of cavernous tissue with connective
tissue and its fixation to the rectal mucosa prevent
prolapse [36].

One of the first studies devoted to the use of laser
hemorrhoidoplasty is the work of Karahaliloglu
(2007). The author used a Ceralas D15 ELVeS diode
laser device (Biolitec AG, Jena, Germany) with a

wavelength of 980 nm. The study included 106
patients with stage I-II hemorrhoids. According to
the one-year follow-up data, the overall treatment
success rate was 88.7%. Specifically, bleeding was
eliminated in 97.5% of patients, and nodular prolapse
was relieved in 68.8%. Only isolated and minor
complications were noted: two patients (1.9%)
developed a submucous hematoma that did not
require intervention, and one patient (0.9%) had
mucosal damage that was resolved with ligation [37].

In 2012, Jahanshahi et al. published the results of
treating 341 patients who had undergone laser
destruction of hemorrhoids using a diode laser with a
wavelength of 980 nm. According to this study, good
results were obtained in 94% of patients.
Complications occurred in 3.5% of cases, and
recurrence was noted in only 5.8% of patients [38].

Maloku et al. conducted a study that included 200
patients with stage III hemorrhoids: 100 were treated
with laser hemorrhoidoplasty, and 100 with
Milligan—Morgan hemorrhoidectomy. For the laser
treatment, a Bio-Litec diode laser (Bonn, Germany)
with a wavelength of 980 + 30 nm and a power of 8-
15 W in pulsed mode was used. The average Visual
Analogue Scale pain level on day 1 was 2.2 in the
laser hemorrhoidoplasty group and 4.5 in the
Milligan—Morgan hemorrhoidectomy group (p <
0.0001), and the incidence of bleeding in the first
days was lower in laser hemorrhoidoplasty (13% vs.
77%; p < 0.0001). The average duration of surgery
was 15.9 min for laser hemorrhoidoplasty and 27.2
min for Milligan—-Morgan hemorrhoidectomy (p <
0.0001), and the average time to return to normal life
was 17.2 and 19.2 days, respectively (p <0.003). The
length of hospitalization was also shorter in the laser
hemorrhoidoplasty group [39].

According to Mohammed et al., 1,000 patients
were included in the study: 500 underwent traditional
Milligan—Morgan hemorrhoidectomy and 500
underwent laser hemorrhoidoplasty using a diode
laser with a wavelength of 980 nm. The authors
showed that the frequency of postoperative
complications in the laser intervention group was
lower. Specifically, infectious complications and the
severity of pain were much less common, and anal
stenosis and fecal incontinence were not recorded. In
the traditional hemorrhoidectomy group, on the
contrary, anal stenosis occurred in 6% of patients,
fecal incontinence in 1.6%, and urinary retention in
1.4%. During the three-year follow-up period, there
were no recurrence after laser treatment, whereas
after traditional surgery they were noted in 9% of
patients [40].

In the laser hemorrhoidoplasty method for the
treatment of hemorrhoids, laser devices with a
wavelength of 1470 and 1560 nm were most often
used as an energy source, allowing for the
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denaturation of submucosal proteins, causing fibrosis
and, thereby, adhesion of the mucous membrane to
the underlying tissue to prevent prolapse [16,41,42].

In 2020, Danys et al. published an experimental
study on the extent of laser exposure when using a
diode laser with a wavelength of 1470 nm, with
powers of 6, 8, and 10 watts and pulse durations of 1,
2, and 3 seconds, respectively. The results showed
that using 8 watts of power with a 3-second pulse
duration leads to a coagulation depth of up to 4 mm.
Therefore, the next exposure should be at a distance
of approximately 5 mm from the previous installation
location of the working part of the light guide [43].

A group of German authors led by Weyand
presented the results of laser hemorrhoidoplasty
using a diode laser with a wavelength of 1470 nm in
497 patients. In the long term, complete recovery
and symptom disappearance were noted in 86% of
cases [44].

Brusciano et al. presented their experience
treating 50 patients with stage 2-3 hemorrhoidal
disease using the laser hemorrhoidoplasty technique
and a diode laser with a wavelength of 1470 nm. The
patients were discharged the day after surgery due to
the absence of postoperative complications and the
presence of tolerable pain. According to the author,
no intraoperative complications were detected, and
the pain, assessed on a 10-point Visual Analogue
Scale a day after the operation, was 2 points. All
patients were able to resume daily activities 2 days
after surgery. With a follow-up period of 8.6 months,
no disease relapses were detected in any patient [45].

A study conducted in 2023 by Dursun et al.
showed that laser hemorrhoidoplasty is an effective
minimally invasive treatment for stage II-III
hemorrhoids, offering rapid recovery and a low rate
of complications. The study included 103 patients:
the average duration of surgery was 17.9 minutes, the
return to daily activity occurred after 2.2 days, and
complications were noted in only 2.9% of patients.
The recurrence rate was 17.6% for stage II-III
hemorrhoids and 50% for stage IV hemorrhoids (p =
0.019), which indicates a decrease in the method's
effectiveness for more severe cases. The authors
concluded that laser hemorrhoidoplasty can be
considered a safe alternative to traditional
interventions for stage II-I1I hemorrhoids; however,
additional methods such as mucopexy or repeated
surgeries are needed for stage IV cases [46].

In a retrospective study by Kavraal et al., the
effectiveness of hemorrhoidal laser ablation using a
1470 nm diode laser in patients with stage II-IV
hemorrhoids was analyzed. The technique consisted
of inserting a radial fiber through minimal incisions
to affect the cavernous plexuses, which ensured their
coagulation and subsequent volume reduction.
Significant clinical improvement was noted in

patients with stage IV: after 2-6 weeks, a decrease in
prolapse was observed, and by six months, most
cases had progressed to lower stages of the disease.
The overall effectiveness of the intervention reached
95%, which makes this method comparable and, in
some cases, more preferable to traditional operations.
Complications were extremely rare: one instance of
bleeding (0.7%) and short-term postoperative
complaints were noted, while no severe
complications were reported. The long-term results
showed a low recurrence rate of 0.8% in the early
period and 5% during the five-year follow-up [47].
According to the findings of Nagoti et al., laser
hemorrhoidoplasty is characterized by a shorter
duration of surgery compared with traditional
hemorrhoidectomy. Surgery times averaged 15 & 2.3
min for laser hemorrhoidoplasty versus 27 + 3.7 min
for hemorrhoidectomy (p < 0.001). The average
duration of  hospitalization after laser
hemorrhoidoplasty was also significantly lower—1.3
+ 0.7 days versus 3.8 £ 1.2 days (p < 0.001). The
severity of pain, as measured by the Visual Analogue

Scale, was significantly lower in the laser
hemorrhoidoplasty group at all follow-up periods (p
< 0.0001). Patients who wunderwent laser

hemorrhoidoplasty returned to regular activity much
faster - after 6.8 + 1.4 days compared with 13.6 + 2.8
days for those who had an open hemorrhoidectomy
(p < 0.001) [48]. Patel made similar conclusions,
noting that the severity of pain was lower after laser
hemorrhoidoplasty compared with open
hemorrhoidectomy on follow-up days 1, 3, and 7.
Patients in the laser hemorrhoidoplasty group also
returned to daily activity sooner—after 4.2 £ 1.3 days
versus 9.6 + 2.1 days for the open surgery group
(p<0.001). Postoperative complications such as
urinary retention were observed in 3.3% of laser
hemorrhoidoplasty patients versus 16.7% in the
control group. Furthermore, secondary bleeding and
infection were observed only in the open
hemorrhoidectomy group [49].

While laser technologies are highly effective for
treating hemorrhoids, the risk of recurrence remains
quite high for stage III disease, especially when there
is pronounced prolapse and significant mucosal
overgrowth of internal hemorrhoids. The literature
shows that the frequency of recurrence in the
postoperative period reaches 9-28%, and its detection
correlates with the duration of patient follow-up
[50,51,52]. In this regard, combined techniques that
integrate laser hemorrhoidoplasty with elements of
traditional surgical interventions (like mucopexy or
desarterization) are becoming more widespread.

In a study by Shakhray, submucous laser
destruction of hemorrhoids was performed using a
Mediola-Compact device (Belarus) with a 1560 nm
wavelength, combined with ligature mucopexy.
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Compared with traditional hemorrhoidectomy, the
study showed a decrease in the intensity of pain after
the first bowel movement, a reduced recovery period
of 3-4 days, and a shorter hospitalization of just one
day. Postoperative complications were observed in
87% of patients after traditional surgery, versus only
18% with the combined technique [53].

Yanar et al. studied a combination of laser
hemorrhoidoplasty and Ferguson hemorrhoidectomy.
They conducted a comparative analysis of 154 patients
divided into three groups: one with the combined
technique, one with isolated laser hemorrhoidoplasty,
and one with Ferguson hemorrhoidectomy. With a
follow-up period of at least two years, the results
showed that the combined technique was superior due
to a lower incidence of postoperative complications
and disease recurrence [54].

Abdelhamid et al. found that a laser
hemorrhoidoplasty combined with blind
hemorrhoidal artery ligation was superior to
traditional hemorrhoidectomy. This was

demonstrated by significantly lower postoperative
pain (3-4 vs. 6 points by numerical rating scale), a
faster recovery time (5 vs. 18 days), and better
tolerability. While the overall incidence of
complications was comparable, urinary retention was
observed exclusively after classical surgery.
Furthermore, no recurrence was detected within the
one-year follow-up period [55].

Cherepenin et al. proposed a new combined
method for hemorrhoids treatment. To reduce the
risk of postoperative bleeding, ligation of the
vascular pedicle of internal hemorrhoids was
performed at 3-5 hours, 7-9 hours, and 11 hours
according to a conventional clock. Next, the distal
edge of the internal hemorrhoidal node was
perforated by the end light guide of a laser device.
Laser radiation from a diode device with a
wavelength of 1560 nm and a power of 10 W was
used in a 0.5 sec on/0.5 sec off pulse mode. The light
guide was carried to the proximal part of the node,
and the submucosal destruction of hemorrhoidal

tissue was performed sequentially with visual
control of the pilot light marker. In the presence of
significantly enlarged internal hemorrhoids and
prolapse of the mucous membrane of the anal canal,
mucopexy was performed. In the presence of
pronounced external hemorrhoids, they were
removed using monopolar electrocoagulation. In a
study of 215 patients, this technique resulted in a
low level of pain, a short hospitalization period, and
a low rate of complications (1.4% had long-term
non-healing wounds). No recurrence was registered
within the year, confirming the technique's high
effectiveness and safety [56].

Conclusion. Modern laser technologies in the
treatment of hemorrhoids have proven to be a
promising area in coloproctology. Based on the
literature analysis, a number of advantages of this
method can be identified in comparison with
traditional surgical procedures. Firstly, laser
techniques are characterized by less injury and a
shorter rehabilitation period. This is due to the
pinpoint effect of the laser's energy, which
minimizes damage to surrounding tissues. Second,
there is a decrease in the intensity of pain in the
postoperative period, which directly improves
patients' quality of life.

Nevertheless, some researchers point to certain
limitations of using laser techniques. In particular,
despite their minimal invasiveness, the risk of
recurrence remains. This is likely due to the
individual characteristics of the disease and its stage
at the time of intervention. In addition, the high cost
of equipment and the need for specialized surgical
training may limit the widespread adoption of these
technologies, especially in institutions with limited
resources. Thus, laser techniques can be considered
an important addition to the arsenal of proctologic
surgery. In the future, multicenter clinical trials are
needed to develop standardized treatment protocols
that account for the individual approach to patients,
the stage of the disease, concomitant pathologies, and
the technical capabilities of the clinic.
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