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Aim: improvement the results of treatment in patients with Grade 2—3 of hemorrhoids.

Materials and methods. A single-center prospective study included 90 patients with Grade 2-3 haemorrhoidal dis-
ease who met the inclusion criteria. All patients underwent transdermal laser submucosal destruction of internal hemor-
rhoids with a water-absorbed laser with a wavelength of 1940 nm according to the method proposed by us. In the course

of the procedure the laser effect is applied both to the cavernous tissue of hemorrhoidal nodes and to the terminal branch-
es of the superior rectal artery. The primary endpoints of the study were destruction of the cavernous tissue of internal

hemorrhoidal nodes and the frequency of recurrence of the disease. The effectiveness of the technique was assessed

using anoscopy, ultrasound examination with a rectal sensor with spectral-wave Dopplerography 1, 3, 6 and 12 months

after surgery. At the same time, the quality of life and the severity of hemorrhoidal disease symptoms were assessed us-
ing the SF-36 scale and a point assessment of the clinical manifestations of hemorrhoids. In the first 7 days after surgery,
the intensity of the pain syndrome was analyzed using the Visual Analog Scale (VAS). In order to determine the safe-
ty of the technique with respect to the effect on the locking apparatus of the rectum, sphincterometry was performed

in all patients. Intra- and postoperative complications and recurrences of the disease within 1 year were also recorded,
the causes of the return of clinical manifestations of hemorrhoidal disease were analyzed.

Results. The level of pain syndrome by day 7 after surgery corresponded to O points on the VAS in 52 (58 %) patients.
Intraoperatively, bleeding occurred in 3 (3.3 %) patients and submucous hematoma formed in 15 (16.7 %) patients.
In the early postoperative period, thrombosis of external hemorrhoids developed in 5 (5.6 %) patients, two of these pa-
tients developed acute urinary retention. Internal hemorrhoids determined before surgery were not visualized one month

after surgery either by anoscopy or by ultrasound examination with a rectal sensor. According to the results of spectral

wave Dopplerography, a persistent decrease in blood flow along the terminal branches of the superior rectal artery is not-
ed for up to 12 months after the intervention. According to sphincterometry, no changes in the parameters of the anal

sphincter function were noted compared with the preoperative parameters. 18 and 24 months after the operation, two

patients were diagnosed with recurrence of hemorrhoidal disease. The analysis showed that the reason for the return

of clinical manifestations of the disease was the supply of insufficient laser energy.

Conclusion. Laser submucosal destruction of internal hemorrhoids using a laser with a wavelength of 1940 nm is a min-
imally invasive method for treating Grade 2-3 of hemorrhoidal disease, which has demonstrated high efficiency (good

results) in the late postoperative period. Thus, according to the results of our study, the return of clinical manifestations

of hemorrhoidal disease was revealed only in 2 patients after 18 and 24 months. A repeated laser destruction procedure

allowed us to achieve a good result in these patients.
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Llenb: yny4lieHne pe3ynbLTaToB JIeHeHUs MaLMEHTOB C FEMOPPOEM 2—3-11 CTaaunii.

Martepuanbl u meToabl. B 04HOLEHTPOBOE NPOCNEKTUBHOE UCCNeaoBaHme BkoYeHbl 90 naumMeHToB C reMop-
povpanbHor 60ne3Hbio 2—-3-1 CTaanii, COOTBETCTBYIOLLME KPUTEPUSM BKIIOYEHUS. Bcem 60NbHbLIM BbINMOMHANACH
TpaHcoepMasibHaa nasepHasd MoACNU3UCTas OEeCTPYKUMSA BHYTPEHHUX FreMoppovaanbHbIX Y3708 BOAOMOMOLLA-
€MbIM N1a3epoM C AJIMHOWN BOJIHbI 1940 HM NO NPeanoXeHHOW HamMu MeToavke. B xoae BbiMONHEHUS npouenypbl
nazepHoe BO3OENCTBME OKa3blBAETCH KakK Ha KaBEPHO3HYIO TKaHb reMOoppOouaaibHbIX Y3/10B, Tak U Ha KOHEYHble
BETBM BEPXHEN MPAMOKMLLEYHON apTepun. MNMepBUYHBIMU TOYKAMU UCCEeO0BaHUS ABASINCL OECTPYKUMS KaBep-
HO3HOW TKaHW BHYTPEHHUX FrEMOPPOMOabHbIX Y3/I0B M YacToTa peumanBoB 3aboneBaHus. OueHka addeKTMBHO-
CTV METOOVKN NPOBOAUACH MPU MOMOLLM aHOCKONUK, YbTPa3BYKOBOIO NCCIIeL0BaHNSA PEKTaIbHbIM JATYNMKOM CO
CcrekTpanbHO-BOJIHOBOM aonneporpaduen yepes 1, 3, 6 u 12 mecsaues nocne onepaunn. B 3T1 XXe CpOoKu BbIMOJHSA-
Nlacb OLEHKA Ka4yecTBa XU3HU 1N CTEMNEHU BbIPaXXEHHOCTY CUMMTOMOB reMoppouaanbHon 6one3Hu no wkane SF-36
1 6aNIbHOM OLLEHKM KITMHUYECKNX NPOSIBEHUI reMopposi. B nepBbie 7 oHel nocne onepauuy NpoBOAWIICS aHann3
MHTEHCUBHOCTM 60NEBOr0 CUHAPOMA MPY MOMOLLM BU3yaslbHO-aHaN0roBon Lwkanbl 6onm (BALL). C uenbio onpe-
neneHns 6e30MacHOCTN METOANKM OTHOCUTENIbHO BO3AENCTBUS Ha 3anupaTesibHbIi annapar npsiMon KULLKK BCEM
nauMeHTam BbINoJHANack COUHKTEPOMETPUS. Takke Oblnn 3aperncTPUPOBaHbI MHTPA- 1 NOCIE0NEPaALMOHHbIE OC-
JIOKHEHUs U peunamBbl 3a00N1eBaHns B TedeHre 1 roga, npoaHanvM3npoBaHbl MPUYMHLI BO3HUKHOBEHMS] BO3BpATa
KIIMIHUYECKNX MPOSABAEHUIA FEMOPPONAANBLHON O0NE3HN.

Pe3ynbraTtbl. YpOBEHb OONEBOr0 CUHOPOMA K 7-My OHIO rnocne onepauuu cootBeTcTBoBan O 6annos no BALL
y 52 (57,8 %) 60sbHbIX. MIHTpaonepaunoHHo y 3 (3,3 %) naumeHToB BO3HUKII0 KpoBoTedeHne ny 15 (16,7 %) 6onb-
HbIX 0OpasoBanacb noacnnancTas rematoma. B paHHemM nocneonepaumMoHHOM nepuoge y 5 (5,6 %) naumeHToB
pPasBUIICSH TPOMOO3 HAPY>KHbIX FEMOPPOVAANbHBIX Y3M0B, Y 2 (2,2 %) 13 3Tux 601bHbIX BO3HMKIA OCTPas 3agepxka
MoueuncnyckaHus. Onpenensemblie 00 onepauyivi BHyTPEHHNE reMOPPOoVAasbHbIE Y3Jbl Hepesd MecsiL, MoCce BMeLLa-
TeNbCTBa HE BU3Yan3npOoOBasiMCh Kak NPy aHOCKONUK, Tak U NPU BbIMOJHEHUM YIbTPA3BYKOBOIO UCCNEA0BaAHNS PEK-
TaslbHbIM JAT4YMKOM. 10 pesynisTatam CnekTpasibHO-BOIHOBOW Aorieporpadum 0TMeYasiocb CTOMKOE CHUXKEHME MoKa-
3aTesnen KPOBOTOKA MO KOHEYHbIM BETBAM BEPXHEN NMPSIMOKMLLIEYHOM apTepun B CPOKU A0 12 MecsLLEeB NOCe onepaumn.
Mo paHHBIM COUHKTEPOMETPUN HE OTMEYEHO U3MEHEHUS NapamMeTPOB PYHKLMN aHaNTbHbIX CPUHKTEPOB MO CPaBHEHNIO
C [oornepaumoHHbIMK nokasarenamu. Yepes 18 n 24 mecsaua nocne onepaummn y 2 (2,2 %) naumMeHToB AMarHoCTUPOBAH
peunave remoppovaanbHor 6onesHu. NpoBeaeHHbI aHaNM3 nokasas, YTo NPUYMHOM BO3BPAaTa KIIMHUYECKUX MPOsBIEe-
HW 3ab60NeBaHNA BNSNACH NO0AA4Ya HEJOCTATOYHOIO KOSIMYECTBA JIAa3EPHOM SHEPrN.

3aknouyeHue. JlasepHas noacnmaucTas AeCTPYKUMS BHYTPEHHUX reMOpPPOMAasbHbIX Y3/10B C MCMOJIb30BAHNEM
nasepa ¢ gnvHow BonHbl 1940 HM SBNSETCA MaNOMHBA3VBHLIM METOAO0M JIe4eHNs reMoppost 2—3-1 CTaauii, nNpo-
LEMOHCTPUPOBABLLMM BbICOKYID 3(MMEKTUBHOCTb B OTAANIEHHbLIE CPOKM Mocne onepaunun. o pesynstatam npo-
BEJEHHOro NCCnefoBaHNsa BO3BPAT KIMHMYECKUX NPOSIBIEHMIA reMOopponaanbHON 60ne3Hn BbiBNeH y 2 (2,2 %)
naumeHToB Yepe3 18 n 24 mecsaua. NoBTopHas NpoLeaypa nasepHoN AECTPYKLMM NO3BONMIA A0OUTHCA XOPOLUMX
pe3ynbTaTtoB Y 9TUX NALMEHTOB.

KnioueBble cnoBa: reMoppon, nasepHas OECTPYKLUNSA, MaIOMHBA3VBHbIE METObI JIEYEHUS FEMOPPOS, fla3epHas
reMoppougoniacTvka, nasep, peumaons

KoH®NUKT nHTepecoB: aBTOPbI 3as9BNAIOT 00 OTCYTCTBUM KOH(IMKTA UHTEPECOB.

Ana uutupoBanusa: lOcosa M.I., Koponuk B.1O., KyabmuHos A.M., Beiweropoaues [1.B., Tpybauesa 0.J1., Annbekora T.A. Otoa-

JIeHHbIE Pe3y/bTaTbl JA3ePHOM NOACN3NCTON AeCTPYKUMN B IeHeHMM reMoppos 2—3-i ctagnii. Poccuinckuia XypHan racTpoaHTe-
ponoruun, renatonoruu, kononpokronorun. 2025;35(3):71-80. https://doi.org/10.22416/1382-4376-2025-35-3-71-80

Introduction

Hemorrhoids are one of the most common dis-
eases of the rectum. Hemorrhoidectomy remains
the most radical and effective method of treat-
ing Grade 4 hemorrhoidal disease [1, 2]. Patients
of working age are often diagnosed with Grade
2—3 hemorrhoids. Currently, various minimal-
ly invasive methods are increasingly preferred in
the treatment of hemorrhoidal disease, allowing
patients to return to their usual work activities
shortly after surgery. In addition, minimally inva-
sive techniques have a number of other undeniable
advantages, such as low levels of postoperative
pain, reduced hospitalization time, and the pos-
sibility of performing the procedure on an outpa-
tient basis or in a day hospital [3, 4].

Recently, with the development of medical
technology and the emergence of new devices,
laser-based methods have become increasingly
popular in the treatment of hemorrhoids. These
methods include laser dearterization, both inde-
pendently (HeLP — hemorrhoid laser procedure)
and in combination with mucopexy (HeLPexx —
hemorrhoid laser procedure with suture-pexy),
and laser hemorrhoidoplasty (LHP) [5—7]. For
the first time, the method of laser hemorrhoido-
plasty for the treatment of hemorrhoids of Grade
2—3 was proposed in 2006 by A.F. Karahaliloglu
[8]. According to available literature data, this
technique can be performed with lasers of vari-
ous wavelengths (810, 980, 1470, and 1940 nm)
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both transnodally and transdermally [8—10]. In
connection with the appearance of publications
demonstrating the advantages of long-wave wa-
ter-absorbing lasers, our Research Center conduct-
ed a study on the use of a diode-pumped fiber laser
with a wavelength of 1940 nm in the minimally
invasive treatment of hemorrhoidal disease and
evaluated the long-term results of treatment in
patients with Grade 2—3 hemorrhoids [11].

Materials and methods

At the National Medical Research Center for
Coloproctology named after A.N. Ryzhikh we
analyzed the long-term results of a study on the
use of laser transdermal destruction in the treat-
ment of hemorrhoidal disease. This study included
90 patients over the age of 18 with Grade 2—3
of hemorrhoids, all of whom signed a voluntary
informed consent form and underwent surgery us-
ing the method we proposed, for which we re-
ceived patent No. 2785255 on December 5, 2022
“Method for treating hemorrhoids using a fiber la-
ser with a wavelength of 1940 nm”.

It is worth noting that 56 (62.2 %) of the pa-
tients included in the study suffered from Grade
3 hemorrhoids, while the remaining 34 (37.8 %)
were diagnosed with Grade 2 disease. The av-
erage age of the patients was 41 (19—78) years,
with males significantly outnumbering females —
60 (66.7 %) people. The average duration of the
disease was 5 (0.2—21) years, and the average
body mass index was 24.8 (17.7—38.9) kg/m?”.

All patients underwent a comprehensive exam-
ination before surgery and at specific intervals af-
ter surgery. During the initial examination, anos-
copy was performed, during which the length of
the internal hemorrhoidal nodes was measured
using a caliper-type ruler, which was subsequent-
ly correlated with the amount of laser energy in
joules delivered to a specific hemorrhoidal node.
All patients also underwent colonoscopy in the
preoperative period to rule out concomitant in-
testinal diseases, sphincterometry, and ultrasound
examination with a rectal sensor with spectral
wave Doppler imaging. All patients were surveyed
using SF-36 questionnaires and a scoring system
for clinical manifestations of hemorrhoids, reflect-
ing the quality of life of patients and the severity
of disease symptoms.

After the above-described preoperative exam-
ination, all patients underwent transdermal laser
submucosal destruction of internal hemorrhoidal
nodes. Taking into account the preferences of the
patients, this intervention was performed under
local anesthesia in 49 (54.4 %) people and under
spinal anesthesia in 41 (45.6 %) cases.

The destruction was performed using a di-
ode-pumped fiber laser with a wavelength of
1940 nm (OOO NTO “IRE-Polus”), which has
a medical device registration certificate No. RZN
2019,/9361. The operation was performed accord-
ing to the method we proposed, with laser energy
delivered in a pulsed-periodic mode, the power of
the delivered energy was 7 Watts, the pulse was
500 ms, and the pause was 750 ms [12].

The amount of energy required to treat an in-
ternal hemorrhoidal node with a laser, depend-
ing on its size, was estimated based on the results
of our pilot study involving 28 people [13]. The
median energy transferred was 55.7 (48.1—82.8)
J per 1 cm of cavernous tissue [13]. When eval-
uating the long-term results, 2 (2.2 %) patients
were diagnosed with a recurrence of the disease
12 and 18 months after the operation. Based on
the results of our analysis, it was found that the
above amount of laser energy is insufficient and
causes the return of clinical manifestations of hem-
orrhoidal disease in these patients. Subsequently,
taking into account these circumstances, as well as
the analysis of ROC-curve for the probability of
complications, we determined that 100 J of laser
energy is required to treat 1 cm of cavernous tissue
of an internal hemorrhoidal node with a 1940 nm
wavelength laser in a pulsed-periodic mode with
a power of 7 W. Thus, summarizing the data for
all patients included in our study, we see that for
a hemorrhoidal node at 3 o’clock with an average
length of 18 (11—28) mm, we applied an average
of 119 (56—245) J of laser energy. To treat cav-
ernous tissue of an internal hemorrhoidal node at
7 o’clock with an average size of 21 (10—27) mm,
123 (60—236) J of energy was required, and for
a hemorrhoidal node at 11 o’clock with a length
of 19 (10—27) mm, 109 (60—243) J was required.
Since the penetration depth of a laser with a
wavelength of 1940 nm is 0.76 mm, there is min-
imal thermal impact on the surrounding tissues,
which does not lead to damage to the mucous
membrane above the internal hemorrhoidal node.
Therefore, at the time of treatment of the cavern-
ous tissue with this laser, no visual changes in the
hemorrhoidal nodes occur. The final effect of the
procedure develops gradually due to the gradual
replacement of cavernous tissue with connective
tissue, as well as the spread of fibrosis to the ter-
minal branches of the superior rectal artery, thus
providing an additional effect of dearterialization.

The primary points of our study were the de-
struction of cavernous tissue of internal hemor-
rhoidal nodes, confirmed instrumentally, and the
frequency of disease recurrence. To evaluate the
results of the intervention, all patients were ob-
served and examined at specific times after the
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operation. In the first 7 days after the intervention,
the level of pain syndrome was assessed using a
visual analogue scale (VAS), and intra- and post-
operative complications were recorded. To evalu-
ate the primary endpoint, all patients underwent
anoscopy and transrectal ultrasound with Doppler
imaging 1, 3, 6, and 12 months after destruction.
During these same periods, patients were asked to
complete SF-36 questionnaires and clinical mani-
festations of hemorrhoidal disease scoring forms.
One month after surgery, sphincterometry was
performed to assess the safety of laser radiation
exposure on the rectal sphincter.

Results

We analyzed intraoperative and postoperative
complications. Thus, 3 (3.3 %) of 90 patients ex-
perienced intraoperative bleeding due to trauma
to the internal hemorrhoidal node when the laser
instrument was inserted into the cavernous tissue
and its end entered the intestinal lumen. This
complication required hemorrhoidectomy in all of
these patients.

In 15 (16.7 %) patients, a submucosal hemato-
ma formed intraoperatively. However, an ultra-
sound examination with a rectal sensor showed
that only 3 (3.3 %) patients had a true hematoma,
while in 12 (13.3 %) patients, the characteristic
change in the internal hemorrhoidal node was due
to explosive bubble boiling of the tissues as a re-
sult of laser radiation exposure. After analyzing
the causes of these complications, we concluded
that a true hematoma occurs as a result of the
laser instrument entering the hemorrhoidal vein
with a small amount of laser energy, and this con-
dition persists for several days after the operation.
A “false” hematoma (explosive bubble effect from
the exposure of cavernous tissue to laser radia-
tion) forms when a large amount of laser energy is
applied to the hemorrhoidal vein, and no changes
in the node are detected the next day. None of the
15 patients experienced intraoperative hematoma
growth, so no additional treatment was required.

On the second day after surgery, 5 (5.6 %) pa-
tients developed thrombosis of the external hemor-
rhoidal nodes, which was treated with conservative
therapy. This complication arose in the early stages
of mastering the technique and, in our opinion, is
associated with the transfer of laser energy to the
tissue of the external hemorrhoidal node during the
laser procedure. Also, 2 (2.2 %) of these patients
developed acute urinary retention, requiring the
placement of a urethral catheter with subsequent
restoration of independent urination.

In the first 7 days after the intervention, we
assessed the intensity of postoperative pain using

a visual analogue scale (VAS), both during and
without defecation. Thus, by the third day, the
level of pain did not exceed 2 points in 85 (94.4 %)
patients. Against the background of defecation, a
decrease in the intensity of pain syndrome was also
noted: by the third day, in 68 (75.6 %) patients,
the pain syndrome decreased to 3 points, and by
the seventh day, it corresponded to 0 points in
52 (57.8 %) patients. In our opinion, this trend is
directly related to the absence of wounds in the
anal canal.

To assess the effectiveness of the intervention,
all patients underwent anoscopy in the postoper-
ative period. Thus, one month after the operation,
the previously identified internal hemorrhoidal
nodes were no longer visible. This effect persisted
in patients at 3, 6, and 12 months.

To instrumentally monitor the effectiveness of
laser destruction during the same period, all pa-
tients underwent an ultrasound examination with
a rectal sensor using spectral wave Doppler imag-
ing. One month after the operation, we observed
the absence of previously detected cavernous tis-
sue, as well as a statistically significant reduc-
tion in blood flow velocity by at least 2—3 times,
which indicated the effectiveness of the technique.
These changes persisted in most patients 3, 6, and
12 months after the intervention.

One month after the operation, sphincterom-
etry was performed in all patients to assess the
safety of the technique, and the results showed
no differences between pre- and postoperative in-
dicators.

A subjective assessment of the effectiveness
of our intervention was performed using a scor-
ing scale for clinical manifestations of hemor-
rhoids. Thus, the median score before surgery was
18 (2—40) points, and by day 7 after the inter-
vention, it was 3 (0—16) points. One month after
the procedure and in the subsequent periods, the
median score was 0.

We used the SF-36 questionnaire to assess
the quality of life of the patients included in the
study. We observed a statistically significant im-
provement in physical functioning (PF) and men-
tal health (MH) after surgery. Thus, before the
intervention, the average PF and MH scores were
84.3 and 60.7 points, respectively, and by day 30
after the procedure, these indicators increased to
90.6 and 75.4 points (p < 0.001).

During the study period, 2 (2.2 %) patients
experienced a recurrence of clinical manifestations
of hemorrhoidal disease at 18 and 24 months. The
first patient was diagnosed with Grade 3 hem-
orrhoidal disease at the initial visit. The patient
complained of prolapse of hemorrhoidal nodes,
which could only be corrected manually, as well
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as droplets of blood from the anal canal. This clin-
ical picture corresponded to 18 points on the clin-
ical manifestations of hemorrhoids scoring scale.
During anoscopy at 3, 7, and 11 o’clock on the
conditional dial, enlarged internal hemorrhoids
with a length of 21, 18, and 16 mm, respective-
ly, were visualized. According to transrectal ul-
trasound examination, the area of cavernous tis-
sue of internal hemorrhoidal nodes corresponded
to 1.05, 1.08, and 0.64 cm? Preoperative blood
flow velocity indicators were also recorded based
on the results of spectral wave Doppler imaging
(Table 1). The patient underwent transdermal
laser submucosal destruction of internal hem-
orrhoidal nodes using our technique, with the

amount of energy transferred corresponding to
180, 105, and 100 J to the hemorrhoidal nodes
at 3, 7, and 11 o’clock, respectively. One month
after the treatment, the main complaints reported
by the patient before the intervention disappeared.
Anoscopy did not reveal any internal hemorrhoid-
al nodes, which was also confirmed by transrec-
tal ultrasound data. Dopplerography showed a
threefold decrease in blood flow velocity in the
terminal branches of the superior rectal artery
(from 22.1 to 6.8 cm/s) (Table 1). The score on
the clinical manifestations of hemorrhoids rating
scale was 1 point. These results were maintained
during follow-up examinations throughout the
year. Eighteen months after the operation, the

Table 1. Analysis of the causes of hemorrhoid recurrence after laser submucosal destruction

(Patient 1)

Tabauua 1. Ananus IpUYUH PAa3BUTHUS PEIUIUBA TeMOPPOS TOCJE JTA3ePHOI TO/CTU3UCTON JIECTPYK-

i (Ilamment 1)

o 3 3
Doppler flow Roe: |& 3
imaging 25288 898
Hemorrhoidal node and spectral |35 @553 S88 73
, . Transrectal ; SESS L CES
at 7 o’clock point Anoscopy ultrasound analysis, cm /s | @ EO0 3 5E9F
Temoppoudanvhotii AHnockonus Cnexmpaavho- |5 0 S8 | & @ 3
TPY3H 228 33| EERS
y3ea na 7 uacax 80.1H08A3 Cu =S 5833
donaepo- Fs 3 S BT
epacpusa, cm/c go S 5 S
< N
Hemorrhoidal node Cavernous tissue
Before surger with a length of 18 mm area 1.08 cm? Vp =221
gery Temoppoudanvroiii I nouaovw Vd = 2,3 18
o onepavuu % B
Y3e NPOMsKEeHHOCMbIO | KAGEPHOIHOU MKAHU Vm =93
18 mm 1,08 cm?
Cavernous tissue Cavernous tissue Vb = 6.9
In 1 month not identified not identified V'Z’ —05 1
Yepes 1 mecay, Kasepnosnaa mxanv | Kasepnosnas mxans Vi = 3.64
He onpedeasemcst He onpedeasiemcst ’
Cavernous tissue Cavernous tissue Vo = 6.8
In 3 months not identified not identified VZ’ —03 1
Yepes 3 mecaua Kasepnosnas mxanv | Kasepnosnaa mxano Vm = 3.55
He onpedessiemcs He onpedensiemcs ’ 105 J
Cavernous tissue Cavernous tissue Vo = 6.8 105 x
In 6 months not identified not identified VZ —03 1
Yepes 6 mecaues Kasepnosnaa mxans | Kasepnosnas mxans Vm = 3.55
He onpedessiemcsi He onpedensiemcs ’
Cavernous tissue Cavernous tissue Vo = 6.8
In 12 months not identified not identified VZ’ —03 1
Yepes 12 mecauee Kasepnosnas mxanv | Kasepnosnas mxans Vi = 3.55
He onpedensemcs He onpedensiemcs ’
An area of residual C :
: avernous tissue
cavernous tissue area 0.24 cm? Vo =123
In 18 months measuring 6 mm in length ‘ P= %
y = I nowadv Vd=10,8 15
epes 18 mecaues | Ocmposok ocmamounou 2 _
& KaA6epHO3HOU MKAHU Vm = 6,4
KaB8epHO3HOU MKAHU 0.24 cn?
NPOMSAKEHHOCBIO 6 MM ’

Note: Vp — peak systolic velocity; Vd — end diastolic velocity; Vm — mean velocity.
IIpumeuanue: TPY3H — mpancpexmanvioe yavmpassykogoe ucciedosanue; Vp — NUKOBAS CUCTNOAUYECKAS CKOPOCHIb;
Vd — xoneunas duacmosuuecxkas cxkopocmov, Vim — cpeonsis cKopocmo.
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patient complained of bleeding from the anus and
prolapse of a hemorrhoidal node during defecation,
followed by spontaneous reduction. The patient
was diagnosed with Grade 2 hemorrhoids, with
a score of 15 points on the scoring scale. During
anoscopy, we found an island of residual cavernous
tissue up to 6 mm long in the 7 o’clock position on
the conventional dial, which was also confirmed
by the results of a transrectal ultrasound exam-
ination; the area of residual hemorrhoidal tissue
was 0.24 cm?. According to spectral wave Doppler
ultrasound, an increase in blood flow velocity was
noted in the 7 o’clock projection compared to the data
obtained 3, 6, and 12 months after the operation. Thus,
12 months after the intervention, the peak systolic ve-
locity (Vp) was 6.8 cm/s; the end-diastolic velocity
(Vd) was 0.3 cm/’s; and the mean velocity (Vm) was
3.55 cm/s. After 18 months, these indicators were
12.3, 0.8, and 6.4 cm/s, respectively. When analyz-
ing the causes of recurrence, we concluded that an
insufficient amount of laser energy (105 J) was ap-
plied to this hemorrhoidal node, located at 7 o’clock
on the conditional dial, with a length of 18 mm.

A similar situation was observed in the second
patient, who experienced a recurrence of clini-
cal manifestations of the disease 24 months af-
ter surgery. Initially, the patient was diagnosed
with Grade 2 hemorrhoids, with a total score of
16 points on the clinical manifestation rating scale.
According to anoscopy data, the length of the in-
ternal hemorrhoidal nodes at 3, 7, and 11 o’clock
was 14, 13, and 19 mm, respectively. According
to transrectal ultrasound results, the area of cav-
ernous tissue of the above nodes was 0.84, 0.65,
and 1.33 cm?. Spectral wave Doppler imaging was
used to record blood flow velocity indicators be-
fore the operation (Table 2). The patient under-
went transdermal laser submucosal destruction of
internal hemorrhoidal nodes, with the amount of
energy transferred corresponding to 110, 95, and
150 J to the internal hemorrhoidal nodes at 3, 7,
and 11 o’clock, respectively. During a follow-up
examination one month after surgery, the patient
reported no previous complaints, and the score on
the rating scale was 0. According to the results of
anoscopy and transrectal ultrasound examination,
the cavernous tissue of the internal hemorrhoidal
nodes was not visualized. Spectral wave Doppler
imaging showed that wvascular loci with blood
flow were not detected at 3, 7, and 11 o’clock
(Table 2). Three, six, and twelve months after the
operation, the results of follow-up examinations
remained stable. However, 24 months after the
intervention, the patient returned to us with new
complaints of blood discharge from the anal ca-
nal during defecation, corresponding to a score
of 6 on the scoring scale. During anoscopy at

11 o’clock, an island of residual cavernous tissue
4 mm long was visualized. According to transrec-
tal ultrasound, the area of hemorrhoidal tissue
was 0.12 cm?. Spectral wave Doppler imaging also
recorded the appearance of a vascular locus with
the following blood flow velocity indicators: peak
systolic velocity (Vp) — 5.4 ¢cm/s; end-diastolic
velocity (Vd) — 0.2 cm/s; mean velocity (Vm) —
2.3 cm/s. After analyzing the causes of recurrence,
we also concluded that insufficient laser energy
(150 J) was applied to this hemorrhoidal node,
located at 11 o’clock on the conditional dial, with
a length of 19 mm. These two patients underwent
a repeat transdermal laser submucosal destruction
procedure, followed by the disappearance of hem-
orrhoid symptoms.

Discussion

Recently, minimally invasive techniques using
lasers with different wavelengths have become
increasingly popular in the treatment of hemor-
rhoidal disease. These methods allow patients to
return to their normal lives as quickly as possible
without experiencing severe pain in the early post-
operative period. It should not be forgotten that,
along with this, the main goal of using minimally
invasive techniques is the permanent elimination
of the symptoms of hemorrhoidal disease.

Most researchers, when comparing radical sur-
gery and minimally invasive methods of treating
hemorrhoids, focus on pain syndrome, compli-
cations, the duration of the operation, and the
length of hospitalization [14]. However, one of
the important criteria for choosing a treatment
method is its long-term effectiveness.

Currently, there are data in the literature on
the long-term results of minimally invasive inter-
ventions using lasers with wavelengths of 980 and
1470 nm.

Thus, N. Crea et al. in their work evaluated
the long-term results of surgery using the HelP
technique, performed with a diode laser with a
wavelength of 1470 nm. According to the results
of a 2-year follow-up of 97 patients who under-
went surgery using this technique, 82 (85 %) ex-
perienced a partial disappearance of the clinical
symptoms of hemorrhoidal disease. Overall, there
was a 75 %, 78 %, and 71 % reduction in the fre-
quency of symptoms such as bleeding from the
anal canal, pain, and itching, respectively. Thus,
33 (72 %) of 46 patients with Grade 3 hemorrhoids
were diagnosed with a reduction to Grade 2, and
39 (77 %) of 51 patients with Grade 2 disease
were diagnosed with a reduction to Grade 1. The
frequency of recurrence of hemorrhoidal disease
over 2 years of observation was only 5 % [15].
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Table 2. Analysis of the causes of hemorrhoid recurrence after laser submucosal destruction

(Patient 2)

Tabauua 2. Ananu3 IPUYUH PA3BUTHS PEIU/MBA TeMOPPOST TIOCe Ja3ePHON MO/ICTU3UCTON ECTPYK-

mun (ITanuest 2)
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y3ea na 11 uacax 60aH06AA — S S| 28 g3
donaepo- -g b3 s 8 g*‘ S
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3 3
) X
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Before surgery of 19 mm _
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Note: Vp — peak systolic velocity; Vd — end diastolic velocity; Vim — mean velocity.
IIpumeuanue: TPY3U — mpancpexmanvroe yavmpassykosoe ucciedosanue;, Vp — nukosas CUCMOIUYECKAS CKOPOCMb,
Vd — xoneunas duacmoauneckas ckopocmov;, Vim — cpedusis cKopocmb.

Similar results of the HeLLP technique were de-
scribed in a publication by P. Giamundo et al.
This study also used a laser with a wavelength of
1470 nm. The overall effectiveness of the method
was 93 % (158,170 patients) with an average fol-
low-up period of 37 (12—76) months [5].

To perform laser hemorrhoidoplasty at the very
beginning of the development of the LHP tech-
nique, a diode laser with a wavelength of 980 nm
was used. The immediate and long-term results of
surgery performed with this laser were described
in a paper by A. Jahanshahi et al. Based on the
results of observing 341 patients with Grade 2—3

hemorrhoids who underwent surgery using this
technique, postoperative complications were not-
ed in a total of 3.51 % of patients and included
swelling of external hemorrhoidal nodes (8 pa-
tients; 2.34 %), bleeding (2 patients; 0.58 %), and
abscess (2 patients; 0.58 %). During the 1-year
observation period, no recurrences of the disease
were noted [16].

L. Brusciano et al. suggested using a diode la-
ser with a wavelength of 1470 nm for laser hem-
orrhoidoplasty, noting its advantages in terms
of reducing the penetration capacity into sur-
rounding tissues to 2 mm. The authors conducted
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a study involving 50 patients with Grade 2—3
hemorrhoids, which showed that no one had
any significant intraoperative complications or
recurrence of the disease during the 8.6-month
follow-up period [17].

M.F. Ferhatoglu et al. analyzed the treatment
experience of 47 patients with Grade 2—3 hemor-
rhoids who underwent laser destruction using a
diode laser with a wavelength of 1470 nm. One
year after surgery, a recurrence of symptoms such
as bleeding was noted in 14.9 % of patients and
prolapse of hemorrhoidal nodes — in 21.3 % of
patients [7].

According to the results of a randomized study
by C. Gambardella, during an average observation
period of 25 months, recurrence of hemorrhoidal
disease was detected in 21.6 % of patients who un-
derwent laser destruction of internal hemorrhoids
using a diode laser with a wavelength of 1470 nm,
compared with 8.1 % of patients who underwent
Milligan — Morgan hemorrhoidectomy [18].

Recently, physicists have established that
the use of short-wave lasers in high-power mode
leads to a fairly high frequency of complications.
Therefore, we conducted the first study in which
we used a laser with a long wavelength of 1940 nm
and a low power of 7 W to perform laser submu-
cosal destruction.
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