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The Opportunity of Using Diode
Laser with the Length of 1940 nm
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Aim: to improve the results of treatment of patients with hemorrhoidal disease of the 2nd and 3rd stages by using a
diode laser with a wavelength of 1940 nm.

Materials and methods. The study included 28 patients with hemorrhoids of the second or third stage. A new
treatment method based on the use of a diode laser with a wavelength of 1940 nm was applied to all patients. This
technique (laser hemorrhoidoplasty) provides for the thermal effect of laser radiation on the cavernous tissue of the
internal hemorrhoid node and the terminal branches of the upper rectal artery. The intensity of postoperative pain
syndrome was assessed and the clinical symptoms of hemorrhoidal disease manifestations were studied before and
after surgery. To study the effectiveness of the proposed method and to assess the depth of thermal exposure to
laser radiation, transrectal ultrasound with Dopplerography and pathomorphological examination were performed.
The functional state of the rectal locking apparatus before surgery and in the postoperative period was assessed us-
ing sphincterometry. The quality of life of patients who underwent laser hemorrhoidoplasty was studied according to
the SF 36 questionnaire.

Results. Surgical intervention was performed under both local and spinal anesthesia. Intraoperative complications
in the form of hemorrhoidal node bleeding were noted in 3 patients. In the early postoperative period, inflammatory
edema of external hemorrhoids was diagnosed in 4 patients. The intensity of the pain syndrome was assessed on
the VAS scale and by day 7 in 93 % of patients it did not exceed 1 point. All 28 patients were followed up within 1 to 6
months after the operation. All had no complaints characteristic of hemorrhoidal disease, no relapse of the disease
was detected in any observation. Transrectal ultrasound with Dopplerography was performed, which made it possible
to diagnose a 2-3-fold decrease in blood flow along the terminal branches of the upper rectal artery, and internal
hemorrhoids determined earlier, before surgery, were not visualized already 1 month after surgery. According to
sphincterometry, no violations of anal retention function were detected in all 28 patients.

Conclusion. Surgical treatment of hemorrhoids of the 2nd and 3rd stages with the use of a diode laser with a wave-
length of 1940 nm. with proper technical performance and the choice of optimal energy, it allows to achieve a good
clinical effect. The proposed method of intervention ensures the absence of a pronounced pain syndrome, which
does not lead to a significant decrease in the quality of life already in the early postoperative period and allows to
shorten the period of labor rehabilitation. Laser hemorrhoidoplasty is a highly effective method of treating hemor-
rhoids at stages 2 and 3 of the disease and opens up the possibility of treatment on an outpatient basis.
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BO3MOXHOCTb NPUMEHEHNA AUOAHOIO0 1a3epa ¢ AJZIMHOMU BOJIHbI 1940 HM
B JIe4HEeHUN reMmoppos

C.A. ®ponos, A.M. KyabmuHos, [.B. Beiweropogues, O.A. MaiHoBckas, H0.J1. Tpybadea, O.H0. domeHko,
B.1O. Koponuk*, N.C. Boropmuctpos, N.A.MyxuH, A.M. Battanosa, E.M. BorgaHosa

OIrbY «HaumoHanbHbIi MeauUUHCKN MCCIEN0BATENbCKNI LIEHTP KOJIOMPOKTON0rn uMmeHu A.H. Pbixvix»
MuHucTepcTBa 3apaBooxpaHeHusi Poccurickori @egepaumm, Mocksa, Poccuiickast egepaums

Llenb: ynyullieHre pe3ynbTaToB Jle4eHUs NaLMEHTOB C reMoppouaaibHON 60Ne3HbI0 2-i 1 3-1 CTaaun C NMOMOLLLbIO
NPUMEHEHNS ANOAHOrO asepa ¢ AJIMHOM BOJIHbI 1940 HM.

Martepuanbl u metoabl. B nccnegoBaHve BkIOYEHbI 28 MALMEHTOB C FEMOPPOEM BTOPOW WX TPETbEN CTaann.
Bcem naupeHTam 6bi1 MPUMEHEH HOBbI METO[, IEYEHUSI, OCHOBaHHbI HA MCMOJIb30BaHUW AMOAHOIO nasepa C Anmv-
Hon BOSIHbI 1940 HM. [JaHHaa MeToauka (asepHas remoppouaorniacTuka) npeaycMaTpruBaeT TEPMUYECKOE BO3-
OeNCTBME Na3epHOro n3sy4eHns Ha KaBepPHO3HYIO TKaHb BHYTPEHHEO reMoppPOoMaanbHOro y3sa U KOHeYHble BETBU
BEpPXHEelr npsaMokKuLleYHoli apTepuun. MNpoBeaeHa oueHKa MHTEHCMBHOCTU MOcsieonepauyuoHHoro 601eBoro CuH-
ApomMa no Bu3dyasibHO-aHanoroson wkane (BALU) n n3ydyeHne KIMHUYECKON CUMMTOMATUKKU MNPOSBIIEHUA reMop-
pouganbHoi 605e3Hu 4o U nocsie onepaumn. Ana naydyeHns abdeKTMBHOCTM NPeOJIOKEHHOro METOAA U OLEHKN
rnyObUHbI TEPMUYECKOrO BO3AENCTBUS NTAa3epHOr0 U3/TyYeHUS BbIMOJIHEHbI TPAHCPEKTaIbHOE YNIbTPa3BYKOBOE UC-
criegoBaHuve ¢ gonrieporpaduren B UMMNyJbCHO-BOJIHOBOM U 3HEPIreTUYECKOM pexmnmMax n natoMopdosiormieckoe
nccnenoBaHve. yHKLMOHaNIbHOE COCTOSIHME 3annpaTenbHOro anmnapara NPsMoi KULLKU OLLEHMBAJI NPW NMOMOLLN
COUHKTEPOMETPUM 40 OnepaLmn 1 B nocreonepaunoHHomM nepuoge. NposeaeHo nayveHne KayecTsa XN3Hu naum-
€HTOB, NEPEHECLLNX NIa3ePHY FreMOPPOUAOMNAACTUKY, COMMAaCcHO ONPOCcHUKY SF 36.

Pe3ynbraTbl: XMpypruyeckoe BMeLLaTeNbCTBO BbINONHANM Kak No4 MECTHOM, Tak 1 Mo, CNvHaibHOM aHecTe3un-
eli. IHTpaonepau/oHHbIE OC/IOXHEHWS B BUAE KPOBOTEYEHUSI U3 reMOPPONAANIbHOro y3a oTMeYeHbl y 3 60JIbHbIX.
B paHHem nocneonepauvioHHOM nepunoae y 4 nauveHToB AMarHOCTUPOBaH BOCMNAJINTESIbHBIA OTEK HAaPY>XHbIX re-
MoppounaanbHbIX y310B. MHTEHCMBHOCTL 601eBoro cuHgpoma no BALLl yxe k 7-my gHio y 93 % naumeHToB He npe-
Bbllwana 1 6ann. B cpoku oT 1 40 6 MecsLes nocne onepawmm NpociexeHsbl Bce 28 nauneHToB. Y BCex OTCYyTCTBOBA-
1 Xanobbl, xapakTepHble 41 FreMoppPOoVaanbHOM 601e3HU, HU B 0OHOM HabnoAeHM He Obi0 BbISIBIEHO peunanea
3aboneBaHusl. TpaHCPeKTaNbHOE YNbLTPA3BYKOBOE MCCNenoBaHue C¢ gonnneporpaduelii B UMMyibCHO-BOJSIHOBOM
1 3HEPreTM4eCKoM pexmnmax YCTaHOBUIIO CHUXEHME CKOPOCTHLIX MokasaTesien KpOBOTOKA MO KOHEYHbIM BETBSM
BEPXHEV NPAMOKMLLEYHON apTepun B 2—3 pa3a, a BHYTPEHHME FrEMOPPOUAANbHbIE Y3bl, ONpeaensemMble 4O one-
pauumn, He BU3yann3mpoBancCh yxe Yyepes 1 mecsu, nocrie ee nposeneHus. Mo gaHHbIM COUHKTEPOMETPUM HE Bbl-
SIBJIEHO HapyLUEeHW PYHKLUM aHaNbHOMO AepXaHus y BCex 28 nauneHToB.

3akJlo4eHue: XMpypruieckoe neyeHne remoppos 2-m n 3-i ctagumn ¢ NpUMEHEHEM AMOOHOrO 1asepa C AJAVHON
BOJIHbI 1940 HM NPV NPaBUSILHOM TEXHUYECKOM BbIMOSIHEHUN 1 BLIBOPE ONTUMasIbHOM SHEPTUKN NO3BOJIAET A0OUTLCS
XOPOLLEro KnnHnyeckoro addekTta. MpeanoxeHHbli METOA BMeLLAaTeNbCTBa 06ecrneyBaeT OTCYTCTBME BbIPAXEH-
HOro 6071EBOro CUHAPOMA, NOAAEPXKAHNE KAYEeCTBA XM3HU YXKe B PaHHEM MOC/Ie0NepaunoHHOM Neproae 1 No3Bo-
NSeT cokpaTuTb Nepuoa, TpyaoBon peabunutaumn. JlazepHas reMoppouaoniactuka sBnsaeTcs BbiIcokoaddekTns-
HbIM METOJOM JIEYEHUS reMOppPOos Npu 2-i 1 3-i ctagun 3a601eBaHMSA U OTKPbIBAET BO3MOXHOCTY NPOBEAEHMS
Jle4yeHus B amOynaTopHbIX YCIIOBUSIX.

KnioueBble cnoBa: remoppoi, nazepHas remoppougoniacTtmka, nasep

KoHdnukT HTEepecoB: aBTopbl 3as9BNASIOT 06 OTCYTCTBUN KOHPINKTA NUHTEPECOB.

Ansa untuposaHus: dposnos C.A., KyabmuHoB A.M., Beiweropogues [.B., MaiiHosckasa O.A., Tpy6adesa K0.J1., domeHko O.10.,
Koponuk B.1O., Boropmuctpos N.C., Myxun U.A., Battanosa A.M., borgaHosa E.M. BO3MOXHOCTb NPUMEHEHUS AMOOHOrO nase-
pa ¢ onnHon BonHbl 1940 HM B neveHnn reMopposi. POCCUNCKMIA XypHaN raCTPO3SHTEPONONMN, renaToiornm, KONonpPoKTON0ru.
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Introduction

Until the present time, the most common method
of treating stage 3 hemorrhoids is hemorrhoidec-
tomy, which is a radical method of treatment. The
disadvantages of this intervention include severe
postoperative pain syndrome, long healing periods of
postoperative wounds and a long period of disability.
In the long-term period, there are such serious com-
plications as stricture of the anal canal (2—9 %), in-
sufficiency of the anal sphincter (4—52 %) and long-
term non-healing wounds (2—18 %) [1—8]. Recently,
minimally invasive techniques (sclerosing of internal
hemorrhoids, desarterization of hemorrhoids, and
mucopexy) have been relevant in the treatment of
the 2" — 31 stages of hemorrhoidal disease, allow-
ing to reduce the intensity of pain syndrome, reduce
the rehabilitation of the patient. Their effectiveness
sometimes reaches high values, so at stage 2"! of hem-
orrhoidal disease, the effectiveness of sclerotherapy
ranges from 69.8 % to 81.8 %, and at stage 3 from
31.3 % to 76.2 % [9—12], the effectiveness of desar-
terization at stage 3 is 85 %, and in combination
with mucopexy from 61.4 % to 93.6 % [13—20].

Currently, the development of high technolo-
gies for the introduction of lasers has found its
successful application in various fields of surgery,
including in the treatment of hemorrhoidal disease.
The application of a diode laser with a wavelength
of 980 nm in patients with stage 3¢ hemorrhoidal
disease allows 82.3 % of patients to stop its clini-
cal manifestations. With an increase in the wave-
length of the laser used, greater efficiency and a
decrease in the number of undesirable complications
are noted. The application of a diode laser with a
wavelength of 1470 nm in patients with stage 3™
hemorrhoidal disease for up to 8.6 months makes

it possible to achieve the absence of relapses of the
disease [21]. The application of lasers with a wave-
length of 810 nm in the treatment of hemorrhoids is
effective in 60.4 % of patients, but burn lesions in
the surgical area (in 26.6 %) and edema of external
hemorrhoids (in 33.3 %) were quite frequent com-
plications, which is associated with the traumatic
nature of the hemoglobin laser [22].

Nevertheless, to date there is no single method of
using laser energy in the treatment of this disease,
there is no clear data on the optimal power of the
applied energy and the duration of the pulse of ex-
posure to the cavernous tissue of the internal hemor-
rhoid node.

Purpose of research: to study the possibility of
treating patients with hemorrhoidal disease of stage
2nd-3rd applying laser exposure to the cavernous tissue
of the internal hemorrhoidal node and the terminal
branches of the upper rectal artery.

Materials and methods of research

From February 2021 to present, a study based on
the use of a laser for the treatment of hemorrhoids
is being conducted at the Federal State Budgetary
Institution “NMRC of Coloproctology named after
A.N. Ryzhikh” of the Ministry of Health of the Rus-
sian Federation. In our study, a diode-pumped fiber
laser doped with thulium ions with a wavelength
of 1940 nm of domestic production by NTO IRE-
Polyus LLC with an end light guide was used.

Hemorrhoidoplasty is performed due to the ther-
mal effect of laser radiation with a wavelength of
1940 nm on the cavernous tissue of the internal hem-
orrhoidal node and on the terminal branches of the
upper rectal artery. The main estimated indicator is
the frequency of recurrence of hemorrhoidal disease.

Table. Distribution of chronic hemorrhoid symptoms by points

Symptom Frequency of occurrence Points
Feeling of humidity 1
Itching, burning, discomfort 2
Feeling of a foreign body 3
) A) 1—3 times a week 4
Blood on toilet paper -
B) More than 3 times a week )
A) 1-3 times a week 6
Blood is released in drops ) - : W
B) More than 3 times a week 7
The drop-down nodes are adjusted 8
manually
The drop-down nodes are adjusted 9
independently
A) 1-3 ti k 10
Blood is released in a trickle ) 1mes.a wee
B) More than 3 times a week 1
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The study included 28 patients; 10 (35.7 %) with
the stage 2" and 18 (64.3 %) with the stage 3! hem-
orrhoidal disease who had not previously operated
on the anal canal. All patients signed a voluntary in-
formed consent. The majority of patients were males
23 (82.1 %), women were 5 (17.9 %), the median
age of patients was 37 (25-59) years. The duration
of the disease in 21 (75 %) patients ranged from 2 to
10 years. The criteria for non-inclusion were acute
hemorrhoids, the presence of inflammatory bowel
diseases in the patient, concomitant diseases of the
rectum and anal canal, the presence of severe somatic
diseases in the decompensation stage and mental ill-
nesses.

Intervention technique. Under local or spinal
anesthesia, the final anoscope is inserted, which
is positioned so that the internal hemorrhoid node
is determined in the lumen of the anoscope, then
internal hemorrhoids are measured using a spe-
cial ruler to determine the laser energy supplied
and further analyze possible complications. After
that, sequentially using a laser tool in the projec-
tion of internal hemorrhoids at a distance of 1
cm from the edge of the anus, a puncture of the
perianal skin 1—2 mm long is performed, passing
through it an end light guide into the internal
hemorrhoid node to its proximal border: its cor-
rect location is evaluated by a pilot beam at the
end of the light guide. After that, laser energy
is supplied in a pulsed mode with a power of 7
Watts, the pulse duration is 500 ms, the pause
time is 700 ms. When analyzing the effect of laser
radiation on the cavernous tissue of the internal
hemorrhoidal node, the median of the transmitted
energy was 55.7 (48.1;82.8) J per 1 c¢cm of cavern-
ous tissue.

In the postoperative period, in the period from
day 1% to day 7%, patients had pain syndrome as-
sessed according to VAS, quality of life — according
to the SF 36 questionnaire on day 7% and 30™. The
assessment of clinical manifestations of hemorrhoidal
disease was carried out according to a point system
for the convenience of analyzing the effectiveness of
treatment and statistical processing of the data ob-
tained in the form of numerical values (Table 1) [9].

Anoscopy was performed in all patients after 1+,
3 and 6™ months.

In order to assess the blood flow along the ter-
minal branches of the upper rectal artery and the
area of internal hemorrhoids before and after surgery
in terms of 1%, 3¢ and 6™ months, patients under-
went transrectal ultrasound with Dopplerography in
pulse-wave and energy modes using a biplane rectal
sensor with a frequency of 5—10 MHz on a Hi Vi-
sion Preirus device (Hitachi, Japan). At the same
time, the velocity parameters of blood flow were
evaluated: Vp — peak systolic velocity; Vd — final

diastolic velocity; Vm — average velocity; RI — re-
sistance index (Vp — Vd)/Vp; PI — pulsation index
(Vp — Vd)/Vm.

In order to assess the condition of the rectal lock-
ing apparatus and the possible effect of laser radia-
tion on it, sphincterometry was performed before and
1 month after the operation.

Research results

3 patients (10.7 %) had intraoperative bleed-
ing when the energy used was 300—370 J, which
required hemorrhoidectomy with the exclusion of
patients from the study. All the bleeding occurred
at the stage of mastering the technique, 2 bleeding
developed due to a violation of the integrity of the
internal hemorrhoid node with a laser instrument,
and in 1 patient we associate the development of this
complication with an insufficient amount of trans-
mitted energy.

In 8 cases (28.6 %), the energy used was 371-500
J. None of the patients in this group had intraopera-
tive and early complications.

In 4 patients (14.3 %), inflammatory changes of
external hemorrhoids occurred in the early postop-
erative period, in all cases the transferred energy was
501—600 J. 3 (10.7 %) of these patients developed
edema of the external hemorrhoids, and 1 (3.6 %) —
thrombosis of the external hemorrhoid, which re-
quired conservative therapy with a positive effect.
We associate the development of these complications
with a large amount of transferred energy.

In the early postoperative period, in the period
from day 1% to day 7%, the intensity of the pain
syndrome was assessed according to the VAS scale,
while by 1-2 days after surgery in 24 (85.7 %) pa-
tients, the pain syndrome was 1—3 points, and by
day 5% in 23 (82.1 %) patients, the pain syndrome
corresponded to 0—1 point. The analysis of the se-
verity of the pain syndrome was carried out on the
background of the act of defecation, while we noted
that already on the 3 day after the operation, all
patients had stools, while 23 (82.1 %) patients had
pain syndrome according to VAS corresponded to
0—3 points.

When assessing the clinical manifestations of
hemorrhoidal disease according to the point system
in the preoperative period, the median was 18 points,
while on the 7 day after surgery this value corre-
sponded to 2 points, and by the 30% day 0 points,
which indicates the high effectiveness of the tech-
nique used.

During anoscopy performed before the operation,
enlarged internal hemorrhoids are visualized, and af-
ter the operation in terms of 1%, 3*, 6" months they
were not detected, the mucous membrane in this area
is not changed.
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A

B

Fig. 1. Transrectal doppler ultrasound. A — before surgery, B — after surgery in a month (decrease of blood

flow velocity indicators Vp, Vd and Vm)

Puc. 1. Tpancpekranibhoe yJabTpasByKOBOe UccCJeqoBanue ¢ pomiieporpadueit. A — no omepanuu, B — uepes 1
Mecs ocste onepannu (CHIKEHNE CKOPOCTHBIX TTOKazaresnei kpoBoroka Vp, Vd u Vm)

A

Fig. 2. Remote internal hemorrhoidal node. x40, stained with hematoxylin and eosin. A — cochlear vein (1)
with partial coagulation effect (2), B — vessel wall (1) with vessel wall thrombosis (2)

Puc. 2. YaneHublit BHyTpEHHUH reMOPPOUAQIbHBIN y3ea. Mukponpenapar, X40, okpacka TeMaTOKCUJINHOM 1
903MHOM. A — ysnTKoBas BeHa (1) ¢ 4aCTHUHBIM KOAryJsiimoHHbIM BosaelictBuem (2), B — crenka cocyma (1) ¢

IPUCTEHOYHBIM TpoMGoM (2)

Transrectal ultrasound examination with Dopple-
rography in pulse-wave and energy modes made it
possible to evaluate the effectiveness of laser energy
on blood flow along the terminal branches of the up-
per rectal artery (Fig. 1).

The analysis of speed indicators in the projection
of 34, 7% and 11" hours showed a decrease in param-

eters by 2—3 times, and the enlarged internal hemor-
rhoids determined before the operation were not visu-
alized after the operation. This method demonstrated
the efficient effect of the applied technique not only
on the cavernous tissue of the internal hemorrhoidal
node, but also on its blood supply carried out along
the terminal branches of the upper rectal artery.
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3 1:33
Fig. 3. Remote internal hemorrhoidal node. x40,

stained with hematoxylin and eosin. Wound canal (1),
depth of thermal effect (600 mcm)

Puc. 3. YpaneHHbIll BHYyTPEHHUI TeMOPPONIATbHBIIH
y3es. Muxponpenapat, x40, okpacka reMaToOKCUJIMHOM
u s03utoM. Panesoii kanan (1), riay6uHa TepMUYECKOTO
Bosaeicreus (600 MrM)

Morphological examination showed cochlear veins
with partial coagulation effect, vessels of smaller
calibers with parietal thrombi (Fig. 2).

We were faced with the question of assessing the
depth of thermal action of the laser we used with a
wavelength of 1940 nm. Morphological examination
showed the presence of a wound channel in the cav-
ernous tissue, while the prevalence of exposure was
about 600 microns. (Fig. 3).

All patients underwent sphincterometry. When
analyzing the average pressure in the anal canal at
rest and the maximum pressure during voluntary
contraction, no statistically significant differences
were obtained, respectively, p = 0.6 and p = 0.09,
both before and in the postoperative period, which
indicates the absence of laser energy effects on the
structures of the anal pulp.

The quality of life of patients according to the
SF 36 questionnaire already 7 days after surgery
shows that the median of physical functioning was
90 points, and psychological health 72 points, which
indicates that there is no negative impact on the
main aspects of the quality of life of patients.

Up to date, we have tracked 28 patients who un-
derwent laser hemorrhoidoplasty within a period of
1 to 6 months, no relapses of the disease have been
detected in any patient.

Discussion

Analysis of the literature data indicates an
ever-growing interest in the application of laser

technologies in the treatment of hemorrhoids. Al-
most all researchers note that the usage of a laser
is quite easily tolerated by patients and contin-
ues the onset of minimally invasive technologies
in the treatment of this disease. Currently, the
most common technique that affects the cavern-
ous tissue of the internal hemorrhoid node and
the terminal branches of the upper rectal artery,
which is possible in two variants: direct transnod-
al exposure through the lumen of the rectum and
transdermal penetration into the internal hemor-
rhoid node. However, there is no consensus on the
advantages of one or another way of penetration
into the internal hemorrhoidal node.

When applying a laser with a wavelength of
1940 nm, postoperative pain syndrome by day 1°
in 85.7 % of patients is 1—3 points on the VAS
scale, early postoperative complications in the form
of thrombosis of external hemorrhoids were diag-
nosed in 14.3 % who were stopped with conserva-
tive therapy. When assessing long-term results, no
relapses of the disease were diagnosed in terms of
up to 6 months.

H. Palmer et al. conducted a study with 15 pa-
tients with hemorrhoids of stages 2" and 3" who
underwent transnodal laser hemorrhoidoplasty. A
laser with a wavelength of 810 nm, a power of 5
Watts, a frequency of 5 Hz, an energy density of
19 J per 1 cm? was used for the operation. The
author notes a low level of pain intensity through-
out the entire study period. Clinical examinations
conducted 7%, 14t 21 and 28™ days after surgery
showed the complete disappearance of hemorrhoids
in 60.4 % of patients, a decrease in size in 33.3 %
of patients, in 1 patient (6.6 %) treatment did not
bring effect [22].

The greatest experience in the treatment of hem-
orrhoids with a diode laser with a power of 30 W
and a wavelength of 980 nm is presented in a study
of 341 patients with hemorrhoids of stages 2, 3,
4% conducted by A. Jahanshahi et al. [23]. The av-
erage operation time was 10 minutes. The duration
of hospitalization after surgery was about 18 hours.
Follow-up was carried out on the 1, 7t 14t 30t
90t and 360%™ day after surgery. The need for an-
esthesia in the early postoperative period was low.
Complications were noted in 12 (3.5 %) patients: in
8 patients (2.3 %) — edema of external hemorrhoids,
in two (0.58 %) — bleeding and in two (0.58 %) —
abscess. Two patients (0.58 %) required re-hospital-
ization due to the development of bleeding stopped
by stitching bleeding areas. In the long-term period,
strictures and relapses of the disease were not noted.
Unfortunately, the author does not indicate the aver-
age energy required for one hemorrhoidal node.

S. Faes et al. evaluated the immediate (on day
1st, 30th, 60th) and long-term results (up to 5 years)
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of laser hemorrhoidoplasty were evaluated in 50
patients with stage 2" — 3¢ hemorrhoidal disease
applying a diode laser with a wavelength of 1470
nm [24]. The average energy used for surgical
treatment was 486 J and 154 J per internal hem-
orrhoidal node. No intraoperative complications
were observed. Postoperative pain was mild. How-
ever, postoperative complications occurred quite
often — in 18 % (9/50) of patients: 2 — rectal
fistula, 1 — wurinary incontinence, 2 — external
hemorrhoid thrombosis, 2 — perianal burns, 1 —
bleeding, 1 — anal fissure. Good immediate results
of treatment were achieved in 92 % of patients, but
in the long term, a high frequency of relapse of the
disease was found (34 %). The average follow-up
period was 5.4 years, and the time to relapse was
21 months (from 0.2 to 6 years).

T. Poskus et al. compared the results of laser
hemorrhoidoplasty, hemorrhoidectomy and suture
mucopexy [25]. This was a randomized, double-
blind, single-center prospective study in parallel
groups, which included patients with the stage
2" or stage 3" hemorrhoids. Laser hemorrhoido-
plasty was performed applying a diode laser with
a wavelength of 1470 nm. Up to 250 J of energy
per 1 hemorrhoid node. According to the results
of the study, it was concluded that laser hemor-
rhoidoplasty is a safe, minimally invasive method
of treating hemorrhoids, more effective than mu-
copexy and less effective than hemorrhoidectomy.
Compared with hemorrhoidectomy, laser hemor-
rhoidoplasty and mucopexy resulted in a signifi-
cant reduction in the level of postoperative pain
during the first week. Patients after laser hemor-
rhoidoplasty returned to normal activity after 15
days. Strictures did not develop in any patient
during the follow-up period. However, in the la-
ser hemorrhoidoplasty group, recurrence of hem-
orrhoid symptoms in the form of bleeding was
observed in 12.5 %, and recurrent prolapse of hem-
orrhoids occurred in 15 %.

Conclusions

Thus, the use of laser technologies in the treat-
ment of hemorrhoidal disease is minimally inva-
sive, can be performed under local anesthesia, is
accompanied by minimal postoperative pain syn-
drome and allows achieving a good therapeutic ef-
fect. However, at present, the optimal amount of
transmitted energy necessary to achieve an effec-
tive effect on the cavernous tissue of the internal
hemorrhoid node has not been sufficiently studied.
There are no studies indicating the possibility of
using a diode laser with a wavelength of 1940 nm.
These circumstances dictate the need for further re-
search.
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