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[laser Submucous Destruction
in the Treatment of Hemorrhoids

Sergey A. Frolov, Dmitry V. Vyshegorodtsev, Alexandr M. Kuzminov,
Yuliya L. Trubacheva, Vyaheslav Yu. Korolik*, Ilya S. Bogormistrov, Ivan A. Mukhin,
Arseniy N. Ryndin, Akbermet A. Anarbaeva

Ryzhikh National Medical Research Center of Coloproctology, Moscow, Russian Federation

Aim: to improve the results of treatment in patients with hemorrhoids of the 2nd and 3rd stages.

Materials and methods. The prospective study included 60 patients with hemorrhoids of the 2nd and 3rd stages.
All patients underwent destruction of internal hemorrhoids with a fiber laser with a diode pump with a wavelength of
1940 nm. The technique is based on the effect of laser energy on the cavernous tissue of the internal hemorrhoidal

node and on the terminal branches of the upper rectal artery. The efficiency of the destruction of internal hemor-
rhoids and the frequency of relapses of the disease were evaluated. The effectiveness of the proposed method was

evaluated using anoscopy, measurement of the size of internal hemorrhoidal nodes, transrectal ultrasound with dop-
plerography. The analysis of the intensity of the pain syndrome, the consumption of nonsteroidal anti-inflammatory
drugs and the assessment of the quality of life on the SF-36 scale was carried out. Sphincterometry was performed in

all patients to determine the possible effect of laser radiation on the rectal locking apparatus. To assess the possible

causes of complications, a single-factor analysis of the amount of energy transferred to each hemorrhoidal node and

the total amount of energy spent on the operation was conducted.

Results. In all patients, by day 7 after surgery, the pain syndrome in 43 patients (75.4 %) corresponded to 0 points

according to VAS. In 3 patients (5 %) intraoperative hemorrhage developed. In the early postoperative period,
5 patients (8.3 %) had 7 complications: 5 cases of thrombosis of the external hemorrhoidal node and 2 — of acute

urinary retention. The conducted single-factor analysis showed the dependence of the development of complica-
tions on the energy transferred to each hemorrhoidal node and its total amount for the entire operation. In terms of up

to 6 months, there were no signs of a return of the disease in any case (hemorrhoidal prolapse and blood discharge).
The detected hemorrhoids before the operation, a month after the operation, were not visualized, which persist-
ed after 6 months. The performed transrectal ultrasound examination with spectral-wave dopplerography for up to

6 months allowed to diagnose a persistent decrease in blood flow along the terminal branches of the upper rectal

artery compared with preoperative values. When performed sphincterometry, there was no change in the parameters

of the anal sphincter function compared to preoperative parameters.

Conclusion. The proposed method applying a fiber laser with a diode pump with a wavelength of 1940 nm makes

it possible to affect transdermally the internal hemorrhoidal node without damaging the mucosa of the anal canal.
The absence of postoperative wounds in the anal canal leads to a decrease in pain syndrome, and by day 7 there are

no clinical manifestations of hemorrhoids. The method of laser destruction of internal hemorrhoids can be used in

outpatient conditions and can improve the quality of life of patients in the early postoperative period.

Keywords: hemorrhoids, laser destruction, minimally invasive methods of hemorrhoid treatment, laser hemor-
rhoidoplasty, laser
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JlazepHasi cyOMyKO3Has AeCTPYyKLUs B JIe4HEHUU reMoppos

C.A. ®ponos, [.B. Buiweropogues, A.M. KyabmuHoB, t0.J1. Tpybadesa, B.1O. Koponuk*, N.C. BoropmucTpos,
N.A. MyxuH, A.H. PoiHonH, A.A. AHapbaeBa

DrbY «HaumoHanbHbI MeauuMHCKNA NCCen0BaTesIbCKUi LLEeHTP KOI0MpPOoKTo1orum umenun A.H. Pbixxnx» MuHucTepcTea
3apaBooxpaHeHusi Poccuiickoii Peaepaumm, Mocksa, Poccuiickas Peaepaumsi

Llenb uccnepoBaHus: ynyyllnTb PE3YNbTaThl IEYEHMS NALNEHTOB C reMOpPpPoeM 2-in 1 3-i1 cTaguii.

Martepuanbl n meTogbl. B npocnekTBHOe nccnenoBaHue BkoYeHbl 60 NaUyeHTOB C reMOpPpPoeM 2-i u 3-i
ctaguii. Bcem naupeHTam BbIMOSHEHA OECTPYKLUMS BHYTPEHHUX reMOoppouaasibHbIX Y3/10B BOSIOKOHHbLIM J1a3epoMm
C OMOAHOW Hakaykow ¢ annHon BosHbl 1940 HM. MeToamka ocHOBaHa Ha BO3OEWCTBUM NTa3epPHON SHEPrm Ha Ka-
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BEPHO3HYIO TKaHb BHYTPEHHEro reMoppoMaanbHOrO y3na U Ha KOHeYHble BETBU BEPXHEWN NMPSMOKULLEYHOM apTe-
pun. OPPEKTUBHOCTb AECTPYKLMMN BHYTPEHHNUX FreMOPPOMAASIbHbBIX Y3/10B OLLEHMBAIN C MOMOLLbIO aHOCKOMUK, 13-
MepEeHNs pa3MepoB BHYTPEHHUX reMoppouaasibHbIX Y3/10B, TPAHCPEKTaIbHOro YibTPa3ByKOBOro MCCen0BaHUS
c gonnneporpadueri, Takxke OueH1Banach 4YactoTa pa3BuUTUS peumanBoB 3aboneBaHuns. NMpoBeaeH aHanm3 NHTEeH-
CMBHOCTW MOC/eonepaLmnoHHoOro 601eBoro CUHAPOMA, OLeHKa KOJIMYecTBa MCMNOoJIb30BaHHbIX HECTEPOUOHbIX MPO-
TMBOBOCMAINTENbHbIX MPenapaToB B paHHEM MoceonepauyoHHOM Nepuoae 1 ka4ectsa Xm3Hum no wkane SF-36. C ue-
Jbl0 onpeneneHns BO3MOXHOIo BO3AENCTBMS Ta3ePHOro N3yYeHnss Ha 3anvpartesbHbli annapaT NPsiMoir KULLKK
BCEM MaumMeHTam BbINoSHEeHA CHUHKTEPOMETPUS. [N OLLEHKM BOSMOXHbIX MPUYMH PA3BUTUS OCIOKHEHWI OblN Bbl-
NMoJsIHeH 0AHOMAKTOPHbI aHaNN3 KOIMYECTBA SHEPrnmn, NepeaaHHon Ha Kaxabli reMoppouaanbHbI y3er, 1 06LLEero
KOJIMYEeCTBa SHepPruu, 3aTpadyeHHOoM Ha onepaumio.

PesynbraTbl. K 7-My AHIO Noce onepaummn 601eBoi CMHAPOM Mo BU3yasibHOW aHanoroBo wkane 'y 43 (75,4 %) na-
umeHToB cooTBeTcTBOBan 0 6annos. Y 3 (5 %) naumMeHToB pa3BUANCH MHTPAoMNEPaLNOHHbIE KPOBOTEYEHUS. B paH-
HeM nocrneonepaunoHHoM nepuoge y 5 (8,3 %) naumMeHTOB BO3HMKIIO 7 OCNOXHEHWIA: 5 clydaeB TPOMO03a HapyX-
HbIX FEMOPPONAANbHBLIX Y3/I0B 1 2 CiydYas OCTPOM 3afepXku ModyencnyckaHus. MNMpoBeaeHHbli 0gHOMaKTOPHbIN
aHann3 rnokasas 3aBMCUMOCTb Pa3BUTUS OCJIOXKHEHUI OT KOJIMYECTBA SHeprumn, nepeaaHHom Ha Kaxaplii reMoppo-
naanbHbIl y3en, n ee obLero KoamyecTsa 3a BCO onepaunio. B cpokn oo 6 mecsues H1 B OOHOM ciydyae He Oblsio
Npu3HaKkoB peumavea 3aboneBaHusl (BbiNageHWe reMoppoupasibHbIX Y3/10B U BblaeneHne KpoBu). BoisBnsemble
[0 onepauum remoppounganbHbie y3sibl yXXe Yepe3 MecsL, nocsie onepaumm He BU3yann3npoBaincCh, HTO COXPaHs-
JI0Cb 1 Yepes 6 mecsueB. BbinonHeHHOe TpaHCpekTaibHOe Y/IbTPa3BYKOBOE UCCIeA0BaHMe CO CheKTpasibHO-BOJI-
HOBOW gonnneporpaduel B CPokn 40 6 MecsLeB NO3BONIO AMArHOCTUPOBATL CTOMKOE CHUXEHMEe rnokasartenen
KPOBOTOKA MO KOHEeYHbIM BETBAM BEPXHEN NPSAMOKULLEYHOM apTepumn No CPaBHEHMIO C J00ONEPALMOHHBIMY BEINYN-
Hamu. [pu BbINOAHEHUN CHUHKTEPOMETPUM HE OTMEYEHO U3MEHEHUS NapaMeTpPOoB PYHKLMU aHaNIbHbIX CHUHKTE-
POB MO CPaBHEHMIO C 4,00MNEPaLMOHHBIMIN NoKa3aTeNnsaMu.

3akn4yeHue. NpeanoxeHHbli HaMy METOA, C UCMNOJIb30BaHMEM BOJIOKOHHOMO na3epa ¢ ANOAHOM Hakavykom C Anuv-
HOV BOMHbI 1940 HM faeT BO3MOXHOCTb TPaHCAEPMa/IbHO BO3AENCTBOBATbL HA BHYTPEHHUIA FEMOPPONAANbHbIN Y3€es
06e3 noBpexaeHns CAM3ncTon 060104KM aHaIbHOro kKaHana. OTCyTCTBME NOCceonepauyoHHbIX PaH B aHalbHOM Ka-
HaJie NPUBOAMUT K CHUXKEHMIo 60N1EBOro CUHAPOMA U yXKe K 7-My AHI0 MOC/e onepaumnm — K OTCYTCTBUIO KIIMHNYECKMX
NposiBNIEHN reMopponganbHoi 60ne3Hn. MeTof nasepHor [eCTPYKLMN BHYTPEHHUX reMOoppOonaabHbIX Y3/10B MO-
XeT ObITb NCNONL30BaH B aMOyNaTOPHbLIX YCOBUSIX U MO3BOJISET YAYYLLIUTbL KA4eCTBO XNU3HM NALUNEHTOB B PaHHEM
rnocneonepauMoHHOM nepuoae.

KnioueBble crioBa: remMoppoi, nasepHas AecTpyKLMs, MaroMHBa3MBHbIE METOObI JIEYEHUSI FEMOpPPOS, a3depHas
remMoppowuaonnacTuka, nasep

KoH®NUKT nHTepecoB: aBTOPbI 3as9BNAIOT 00 OTCYTCTBUM KOHPIMKTA UHTEPECOB.

Ansa umtnpoBanusa: ®ponos C.A., Beiweropoaues [.B., KyabmuHos A.M., Tpybadera 0.J1., Koponuk B.1O., BoropmucTpos U.C.,
MyxuH WN.A., PoiHonH A.H., AHap6aeBa A.A. JlazepHas cyOMyKko3Hasi eCTPYKLUMS B le4eHUM reMopposi. Poccuiickuii xxypHan ra-
CTPO3HTEPONOrnN, renaTtonornm, kononpoktonorun. 2023;33(2):70-78. https://doi.org/10.22416/1382-4376-2023-33-2-70-78

Introduction of hemorrhoids), which consists in laser desarteriza-

Minimally invasive methods have become in- tion of the terminal branches of the superior rectal

creasingly common in clinical practice. One of these
methods is laser destruction of internal hemorrhoids.
The history of the use of lasers in the treatment of
hemorrhoids can be traced back to the mid-80s of the
twentieth century, when CO, and YAG lasers were
first used to perform excisional hemorrhoidectomy.
However, this did not allow to achieve a decrease in
the intensity of postoperative pain syndrome, to re-
duce the number of complications and the time of
wound healing in comparison with the tradition-
al Milligan — Morgan hemorrhoidectomy [1—6].
Due to high economic costs and lack of benefits,
the use of lasers in the treatment of hemorrhoids
was suspended.

The emergence of diode lasers for minimally inva-
sive treatment of hemorrhoids has given a new round
of laser technology implementation in coloproctolo-
gy. n 2005, R. Salfi proposed the use of a laser with a
wavelength of 980 nm to perform the HeLLP procedure
(Hemorroid Laser Procedure — laser desarterization

artery under the control of transrectal ultrasound
with dopplerography. The effectiveness of the meth-
od was 91 % [7]. Another minimally invasive tech-
nique for the treatment of hemorrhoids, based on the
destruction of internal hemorrhoids, was first used
in 2006 by A.F. Karahaliloglu by transdermal access,
also using a 980 nm laser. The effectiveness of the
technique reached 94.3 % [8]. In 2007 G. Weyand et
al. presented the results of laser destruction of inter-
nal hemorrhoids by intranodal access using a diode
laser with a wavelength of 1470 nm, demonstrating
the effectiveness of the method in 86 % [9].
Currently, laser destruction of internal hemor-
rhoids is performed applying lasers of various wave-
lengths — 810 nm, 980 nm, 1470 nm. A unified ap-
proach to assess the optimal amount of energy acting
on the cavernous tissue of the hemorrhoid to achieve
effective and safe destruction has not been devel-
oped. These circumstances gave rise to a study of
the effectiveness and safety of using a laser with a
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wavelength of 1940 nm applying different amounts
of energy on internal hemorrhoids.

Materials and methods

Ryzhikh National Medical Research Center of
Coloproctology has accumulated experience in treat-
ing of 60 patients with hemorrhoids of stages 2 and 3.
The study included patients with external and inter-
nal hemorrhoids of stages 2 and 3, 18 years and old-
er, who gave informed consent to participate in the
study and agreed with the proposed examination and
treatment plan. The protocol was approved by the
local ethics committee of Ryzhikh National Medical
Research Center of Coloproctology on December 23,
2021. This work is a continuation of the previously
published research [10].

The study included 20 patients (33.3 %) with
stage 2 and 40 (66.7 %) — with stage 3 hemorrhoids.
The average age was 38 (23—77) years. The major-
ity of patients were males — 45 (75 %). The medi-
an duration of the disease history was 5 (0.3—20.0)
years. Measuring the size of internal hemorrhoids
in the projection of 3, 7 and 11 o’clock positions
showed almost the same values: at 3 o’clock — 18
(11—28) mm, at 7 o'clock — 20 (10—27) mm, at
11 o’clock — 19 (10—27) mm.

All patients underwent minimally invasive treat-
ment in the amount of laser destruction of internal
hemorrhoids applying a laser with a wavelength
of 1940 nm. This is a diode-pumped fiber laser
doped with thulium ions (Scientific and Technical
Organization “IRE-Polus”). Laser destruction was
performed under local anesthesia in 27 patients
(45 %), under spinal anesthesia — in 33 (55 %).

To perform laser destruction, an end light guide
with a diameter of 0.55 mm with a conductor having
an outer diameter of 1.47 mm was used in pulsed
mode, the power of the supplied energy was 7 Watts,
a pulse — 500 ms, a pause — 750 ms. Patent for in-
vention No. 2785255 as of 05.12.2022 was obtained
for the technique we used (“A method of treating
hemorrhoids using a fiber laser with a wavelength
of 1940 nm” by Kuzminov A.M., Frolov S.A.,
Vyshegorodtsev D.V., Korolik V.Yu., Bogormistrov
1.S., Battalova A.M.).

Operative technique. In the patient’s position for
lithotomy, a terminal anoscope was inserted into the
lumen of the anal canal, at a distance of 0.5—1.0 cm
from the edge of the anus on the skin of the perianal
area, a puncture was performed using a laser instru-
ment, through which the end light guide was car-
ried subcutaneously-submucosally into the internal
hemorrhoidal node to its proximal edge. The correct
location was determined by the pilot ray located at
the end of the laser fiber. After that, laser energy
was supplied, spreading it with pendulum-like move-
ments, affecting the cavernous tissue of the internal
hemorrhoidal node and the terminal branches of the
upper rectal artery.

The control points of our study were the assess-
ment of the destruction of internal hemorrhoids and
the frequency of relapses. The analysis of the inten-
sity of postoperative pain syndrome in the early post-
operative period was carried out on a visual analog
scale (VAS) from 0 to 10 points. The consumption of
NSAIDs was taken into account: when a pronounced
pain syndrome occurred, intramuscular injections of
ketoprofen solution (50 mg/mL) were performed for
the purpose of anesthesia.

The causes of postoperative complications were
also assessed.

All patients underwent endoscopy before surgery
and in 1, 3 and 6 months after surgery to visualize
and measure internal hemorrhoids. To assess the ve-
locity parameters of blood flow along the terminal
branches of the upper rectal artery and the area of
internal hemorrhoids, transrectal ultrasound with
spectral-wave dopplerography in pulse-wave and en-
ergy modes was performed.

To determine the possible effect of laser radia-
tion on the rectal locking apparatus, sphincterometry
was performed on the WPM Solar complex (MMS,
Netherlands) in all patients before the surgery and
30 day after with the use of a non-perfusion sensor of
water filling and cutaneous electrodes. The method
consisted in determining the manometric parameters
of the tone of the anal sphincters at rest and the
contractile ability of the external sphincter with vo-
litional contraction.

For the convenience of analyzing the effectiveness
of treatment and statistical processing of the data
obtained in the form of numerical values, the clinical
manifestations of hemorrhoidal disease were evaluat-
ed according to a point system (Table 1) [11].

The SF-36 questionnaire was used to analyze the
quality of life of patients on days 7 and 30 after the
surgery.

Results

Three patients (5 %) developed intraoperative
bleeding from an internal hemorrhoid. In two cases,
this complication was caused by the traumatization
of the internal hemorrhoidal node with a laser in-
strument and its exit into the lumen of the intestine.
The occurrence of another bleeding was most likely
due to an insufficient amount of energy acting on the
cavernous tissue of the hemorrhoidal node, however,
given the little experience of using this technique,
it is currently difficult to unambiguously judge the
causes of the complication. Due to the occurrence of
bleeding, patients underwent hemorrhoidectomy.

In 5 patients (8.8 %), thrombosis of external
hemorrhoids occurred in the early postoperative pe-
riod, which we associate with an excessive amount
of transferred energy, which in these patients ranged
from 501 to 600 J. Two of these patients (3.3 %) de-
veloped acute urinary retention. In all cases, conser-
vative therapy with a positive effect was carried out.
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Table 1. Distribution of chronic hemorrhoids symptoms by points

Tabauya 1. PacupesiesieHne CUMITOMOB XPOHUYECKOTO TEMOPPOsI 110 Gajiiam

Symptom Frequency of occurrence Points
Cumnrom Yacrora nosiBIeHUS Bamrst
Humidity feeling 1
YyBCTBO BJIAKHOCTH
Itching, burning, discomfort 9
3ya, oKeHne, AucKoM@opT
Foreign body feeling 3
YyBCTBO MHOPOJHOTO TeJIa
A — 1-3 times a week 4
Blood on toilet paper A — 1-3 pasa B Hee0
Kposb Ha TyaserHoit 6ymare B — > 3 times @ wedk s
b — OGousee 3 pa3 B mememo
A — 1-3 times a week 6
Blood released in drops A — 1-3 pasa B Hezem0
KpoBb BbIJICJSIETCST KATLISIMI B — > 3 times o weak -
b — Gousee 3 pa3 B Hememo
Prolapse of nodes by a manual setting
Beimataioniie y3Jibl BIPABJISIIOTCS [IPU TIOMOIIU PYYHOTO 8
moco6ust
Prolapse of nodes, setting themselves 9
Beimagaionie y3Jbl, BIPABJISAIONMECS CAaMOCTOSITEIHHO
A — 1-3 times a week 10
Blood released in stream A — 1-3 pasa B HejeJ1I0
Kposb BbIAEISAETCS CTPYHKOI B — > 3 times a week 11
b — 6ouee 3 pa3 B mememo

To determine the possible causes of complications,
a single-factor analysis was carried out, which took
into account the stage of hemorrhoidal disease, the
size of hemorrhoids, the amount of energy transferred
to each node and the total amount of energy. The
analysis showed that the development of complica-
tions is affected by the amount of energy transferred
to individual nodes, as well as the total amount of
energy (Table 2).

To determine the limits of the amount of laser en-
ergy used, at which the probability of complications
increases, we conducted an analysis of ROC curves,
which revealed cut-off points (Figure 1).

Based on the analysis of ROC curves, a single-fac-
tor analysis was carried out, which showed that with
an increase in energy transfer in the projection at 3
o’clock above 165 J, at 7 o’clock — over 145 J, at
11 o’clock — over 140 J, total energy — over 420
J, the risk of postoperative complications increases
(Table 3).

Postoperative pain syndrome was assessed by
VAS (from 0 to 10 points), by day 2 after surgery,
the pain syndrome in 53 patients (93 %) did not ex-
ceed 3 points, and by day 7 in 43 patients (75.4 %) it
corresponded to 0 points. A decrease in the intensity
of the pain syndrome was also observed during the
act of defecation, so by day 3 in 42 patients (73.7 %)
the pain syndrome did not exceed 3 points, and by
day 7 in 32 patients (56.1 %) it was absent.

In the postoperative period, the consumption of
NSAIDs was recorded, by day 2 after the operation,
the consumption of drugs did not exceed 40 mg per
day, and by day 7 after the operation, no patient
needed anesthesia.

In order to determine the effectiveness of laser
destruction in the postoperative period, anoscopy
was performed to visualize internal hemorrhoids
and their measurement using a ruler (according to
the type of calipers), which showed that the inter-
nal hemorrhoids determined before the operation
were not visualized a month after the operation,
as well as in 3 and 6 months after the operation
(Figure 2).

One, three and six months after the operation,
transrectal ultrasound was performed with spec-
tral-wave dopplerography in pulse-wave and energy
modes. Already 1 month after the operation, hemor-
rhoids were not detected, which persisted by month
6 after the operation. Via dopplerography, a 2—3-
fold decrease in blood flow rates was diagnosed.

The efficacy of laser destruction was evaluated
using a scale of distribution of hemorrhoid symp-
toms by points. The median score by day 7 after the
surgery was 3 (0—16) points, while before surgery
it corresponded to 18 (2—40) points, and by first
month after the surgery the median was 0 (0—10),
which persisted 3 and 6 months after the surgery —
0 (0—5) and 0 (0—2) points correspondingly (Table 1).
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Table 2. Single-factor analysis for determining the causes of complications of laser submucous destruction

Tabuya 2. OnHoMaKTOPHbIN aHAIM3 OIIPE/Ie/IeHIs TIPUYUH OCJIOKHEHNH JIa3epHOI CyOMYKO3HOM JeCTPYKIMK

Factors OR (95% CI)

MaxTopbI Ol (95% JM) 4
Hemorrhoid stage (3/2)
Clla st teMoppod 3/2 2.7 (0.3—25.0) 0.37
Total energy, J
Ot s, A0 1.02 (1.004—1.03) 0.01
Energy transmitted at 3 o’clock point, J _
dueprus, nepegannag Ha 3 yacax, /[>x 1.03 (1.004—1.05) 0.02
Energy transmitted at 7 o’clock point, J 1.02 (0.99-1.04) 015
JHeprud, nepejaHHas Ha 7 yacax, [k : ’ : :
Energy transmitted at 11 o’clock point, J _
dueprus, nepenannag ma 11 wacax, /[x 1.04 (1.014-1.07) 0.002
Size of the hemorrhoidal node at 3 o’clock point, cm
Pa3mep remoppongiambHOro ysia Ha 3 yacax, cM 1.09 (0.9-1.3) 0.3
Size of the hemorrhoidal node at 7 o’clock point, cm 1.01 (0.9-1.2) 08
Pa3mep reMopponaIbHOTO y3/1a Ha 7 4acax, cM : : : ’
Size of the hemorrhoidal node at 11 o’clock point, cm
Pasmep remoppongasbHoro ysna Ha 11 wacax, cm 1.07 (0.9-1.3) 0.4

Note. OR — odds ratio; 95% CI — the 95 % confidence interval.

ITpumeuanue. Ol — oruommenne mancoB; 95% I — 95%-Hblil 10BEPUTENbHBIIT HHTEPBAI.
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Fig. 1. ROC curves for determining the amount of energy used for the destruction of cavernous tissue of hemorrhoids

in the projection at 3, 7 and 11 o’clock points and in total

Puc. 1. ROC-kpuBble onpejiesieHus] KOJIUYeCTBA SHEPrUM, MCIOJb3yeMOH /sl 1eCTPYKIMN KaBePHO3HOW TKaHU Te-
MOPPOUAJIBHBIX Y3J0B, B 1poekinu 3, 7 u 11 yacos u B obuieM
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Table 3. Single-factor analysis of the amount of energy transferred to the hemorrhoidal node with an

assessment of the chances of complications

Tabauya 3. OpHodaKTOPHBIN aHaIM3 KOJMYECTBA SHEPTUH, NEPeJaHHON Ha reMOPPOMIAIbHbI y3el,

C OI_[eHKOfI IIaHCOB pa3BUTUA OCJIO}KHEHUI

Projection of the hemorrhoidal node Amount of energy, J OR (95% CI)
IIpoexnus reMOppoONAaIBHOTO Y3712 KomtuectBo aneprum, [k OIII (95% AN) p
3 o’clock
3 waca > 165 14.0 (1.5—133.0) 0.020
77o’clock > 145 5.7 (0.9—-35.0) 0.050
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11 o’clock > 140 20.0 (2.0—185.0) 0.001
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Fig. 2. Anoscopy. Internal hemorrhoid node (arrow) before surgery — 24 mm; hemorrhoids are not visualized 1

and 6 months after the surgery

Puc. 2. Anockonus. Bayrpentuii reMopponaibblii ysea (cTpesika) 0 onepanun pasMepoM 24 MM; reMOppOHIaib-
HbIe y3JIbl He BU3yasuaupyorcs yepe3 1 u 6 Mec mocse oneparuu

According to the data of sphincterometry per-
formed in 57 patients, none of the patients showed a
decrease in indicators compared to preoperative val-
ues, which indicates that the technique used is not
traumatic and there is no laser effect on the rectal
locking apparatus.

According to the SF-36 scale before surgery, the
average value of physical functioning (PF) and men-
tal health (MH) scores was 85.1 and 61.8 points, and
by day 30 after surgery, these indicators significantly
increased (91.8 and 77.3 points; p < 0.001).

Discussion

Minimally invasive methods in the treatment
of hemorrhoids are currently coming to the fore in
the treatment of hemorrhoidal disease. One of such
techniques is the use of laser energy. Most authors
note the easy tolerability and high efficiency of using
laser technologies in the treatment of hemorrhoids.
However, lasers with different wavelengths from 810

to 1940 nm are currently used. The use of laser tech-
nologies is possible by two methods with the effect
of laser energy directly on the internal hemorrhoidal
node (transnodally) and transdermally affecting the
cavernous tissue of the internal hemorrhoidal node
and the terminal branches of the upper rectal ar-
tery. When using laser radiation with a wavelength
of 1940 nm, the postoperative pain syndrome by day
2 in 93 % of patients does not exceed 3 points accord-
ing to VAS, and early postoperative complications
that occurred in 8.3 % of patients were stopped by
conservative measures. When assessing the long-term
results for up to 6 months, no relapses of the disease
were detected.

L. Brusciano et al. presented the experience of
treating 50 patients with stage 2—3 hemorrhoidal
disease using the LHP (Laser HemorrhoidoPlasty)
technique using a diode laser with a wavelength of
1470 nm. The patients were discharged the next day
after surgery in the absence of postoperative compli-
cations and an insignificant level of postoperative
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pain syndrome. According to the author, no intra-
operative complications were detected, the pain syn-
drome assessed within a day after the operation on
a 10-point scale was 2 points. All patients were able
to start daily activity 2 days after surgery, with a
follow-up period of 8.6 months, no relapse of the
disease was detected in any patient [12].

In the research work of A.I. Nedozimovanyi
et al., 65 patients with chronic hemorrhoids of stage
2 (20 %) and stage 3 (80 %) according to the Goligher
classification were included. All patients underwent
laser submucosal destruction of hemorrhoids using a
diode laser with a wavelength of 1470 nm in pulsed
mode (operating time — 150 ms, pause time —
50 ms); with radiation power of 7—8 Watts. In 54
patients (83 %), the postoperative period proceeded
smoothly. Postoperative pain syndrome, on average,
was 3 + 0.2 points according to VAS. Complications
were noted in 11 patients (16.9 %) in the early post-
operative period. No relapses were recorded during
the observation period [13].

Lakmali K. et al. analyzed data from 19 stud-
ies, which included 1937 patients who underwent
laser destruction of hemorrhoids. Fourteen of those
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Conclusion

Thus, the use of laser technologies in the treat-
ment of hemorrhoids is minimally invasive, accom-
panied by minimal postoperative pain syndrome and
allows achieving a good therapeutic effect. It is also
possible to perform the technique under local anes-
thesia. However, the optimal amount of transmitted
energy required to achieve an effective impact on the
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and the terminal branches of the upper rectal artery
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need for further research. This study is one of the
first to indicate the possibility of using a diode laser
with a wavelength of 1940 nm for the treatment of
patients with hemorrhoids of stages 2 and 3.
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