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BBEAEHWE

B TeueHMe 6oiee ueM ueThIpeX ThICSUeTETHI IeMOp-
POM OCTaeTcsl OAHHMM M3 CaMBIX PacIIpOCTpPaHEeHHBIX
3abomeBaHUN dYeloBeKa. JIOCTATOYHO CKa3aTb, 4TO
reMOPPOH U ero OCIOKHEHHS SIBJISIOTCA MPUYHMHOU
bonee 40% obpalleHUI K XMPYPry MM IIPOKTOIory [1].
B Poccuu reMOpPpPOMISKTOMHS OCTAeTCS BeAyLIUM
METOJOM JIeUeHU I TeMOPPOS U IIPOU3BOAUTCA Y 75-79%
MMallMeHTOB, IIOCTYIMBIIMX B TOCIIMTA/IbHOE OTHeIe-
HHe [2]. B IpPyrux CTpaHaX YMC/I0 XHPYPrHYecKHX
BMeIIATeIbCTB 110 ITIOBOAY 3TOro 3aboneBaHUs He IIpe-
BbIIIaeT 18-20% oT BCeX BBISBJIEHHBIX I1AI[MEeHTOB [3].
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The article describes the application of a diode
laser with an additional cooling system for the
surgical field in the hemorrhoidal sclerotherapy
to reduce pain syndrome and swelling.

A detailed procedure for the manipulations
performed is given. The applied cooled anoscope
and its specifications are described. It has been
shown that application of a cooled anoscope
reduces the tissue healing time by 3-4 days.
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INTRODUCTION

For more than four millennia, hemorrhoids have been
one of the most common human diseases. Suffice it to
say that hemorrhoids and their complications are the
causes of more than 40% of references to a surgeon or
proctologist [1]. In Russia, hemorrhoidectomy remains
the leading treatment method for hemorrhoids
and is performed in 75-79% of the patients admitted
to the hospital department [2]. In other countries,
the number of surgical interventions in relation to
this disease does not exceed 18-20% of all patients
identified [3]. In Russia, sclerosing treatment of
hemorrhoids was first described by I.I.Karpinsky
(1870), and abroad, such a method was first used by
Dr. K. Bladewood in 1886 [1, 4-6].

The application of a laser in proctology allows for
efficient treatment of pathological conditions of the
distal rectum and perianal region. One of the most
effective laser application methods in proctology is the
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B Poccuu ckiieposupyioliee jgeueHre TeMOppost BIep-
Bble onucaHo M. M. KapnuuckuM (1870), a 3a pybeskom
nofobHyI0 MeTOAMKY BIIepBble HCIIOB30Bal Bpau
K. Bladewood B 1886 roxy [1, 4-6].

[IppmeHeHMe Jia3epa B IIPOKTOJOTHH II03BOJISET
ocylecTBAATh 3pPeKTHUBHOe JedyeHHe IaTOJOIHH
JOUCTa/IbHBIX OT[e/I0B IPSIMOM KMUIIKK M IIepHaHa/Ib-
HoM obnactu. OgHUM H3 Haubosree 3pPeKTHUBHBIX
MeTOAMK IIPUMEHEeHHS JIa3epoB B IIPOKTOJIOTHU
SBJISIETCS Ma/IOMHBA3MBHAsS Jia3epHas KOAry/slius
reMOPOMIANIBHEIX COCYZOB, a OXJIakKAeHHe TKaHeH
I103BOJISIET IIOJIHOCTHIO MCKIIOYUTh TePMUYECKOe BO3-
IenCTBHe Ha TKAaHU K JOOUTBCS JOIONHHUTEIBHOIO
BasocrasMma.

Koarynsinus KpoBH - 3TO CIOXKHBIM 6uosoruuve-
CKHM MpoLiecC, MPHUBOAAIINIK K GOPMHPOBAHUIO KpO-
BAHOrO Crycrka. CyLIHOCTB IIpoliecca KOaryJIsLHM
COCYIOB 3aK/II0YAETCSI B BO3SMOKHOCTH HarpeBa KPOBHU
[0 TeMmIepatypsl mmopsaka 40-60 rpamycos llenbcus,
YTO HPHUBOIUT K JEOKCHIM3ALMs HaCBIEHHOTO0 KMC-
JIOPOZOM OKCHUTeMOrJIobrHa U ero Iepexofy B T.H.
MeTreMoIIo6H1H.

dusHuYecKkre MeTObl BO3[eHCTBHS, IPUMeHsieMble
JJIs1 KOAryaslUK KPOBEHOCHBIX COCYAOB, BK/IIOYAIOT
KCII0/Ib30BaHMe y/IbTpa3ByKoBoro, CBY- u jmasepHOro
usnydeHHsi. Tak, ONHHUM M3 IOHOOHBIX YCTPOKCTB,
KCIIO/NIB3YIOMMX  MeXaHHUYeCKyl0  KOMIIpeCCHIo,
Y3-AHUarHoCTHUKY U Y3-Koary/siyIo, SIB/sSeTCs YCTPOu-
CTBO, IpemJioskeHHOe B paboTax [6-8]. OCHOBHBIM
OT/JIMYMEM HCIIOJb30BAHUS JIA3€PHOTO H3/IyYeHUs
OT Y3-HarpeBa MJIM HEMOHOXPOMAaTH4YeCKOH $OTOKOA-
TYISLIUK SIBJISIETCST BO3MOYKHOCTD obecIieueHus cesleK-
TUBHOIO BO3[eHCTBHS Ha TKaHHW IIPH IIPaBHJIBHOM
BelbOpe [UIMHBI BOJIHBL H3/ydeHHs. JTO O3HaYaerT,
YTO MCIIO/Ib30BAHME JIa3€PHOI0 M3/IyYeHHUs [JIs pelie-
HUS 3aJa4M KOAryISLMKU KPOBHU B COCYAe IIPUBOLUT
K OTHOCHTEJIBHO MajIOMy Ppa3orpeBy OKPYKAIOIIHX
TKaHeM, a HMCIIO/NIb30BaHHe aHOCKOIIA C OXJIaKIeHHeM
[I03BOJISIeT He TOJIBKO IIpedylpefyuTh Pa3orpeB TKa-
HeH, HO U JOCTHYb Ba3ocla3Ma M MHHHMHU3HUPOBATh
oTek [9].

Jns 30deKTUBHOM KOArylasiliuyd KPOBH H3Jyde-
HUe [OO0/KHO 3OPeKTUBHO IIOIVIOLIATHCS TeMOIJIOo-
6rHOM, IIpH 3TOM IIOIJIOLIeHHe M3JTy4eHUs OKpYy-
SKAIOIUMHU COCYZ, TKaHSMHU MJOJIKHO OBITh MeHbIe
nis obecrieyeHHs IPUHLIMIIA CelleKUMHK. Takke A/
pellleHUs 3afa4yH JIa3epHOM KOATYISALHMHU 1eecoo-
6pa3sHBIM SBISIETCS MCIIO0/b30BaHHE KMMIIYIbCHO-
[IepHOAUYEeCKOr0 PesKMMa BO3JEeMCTBHUS M aHOCKOIIA
C OxJIaXXIeHHeM, KOTOPBIH I103BOJIUT IIOBBICUTH
3PeKTUBHOCTh KOATYJISIIMU KPOBH, obecrieduuT 6es-
OMaCHOCTb OKPY>KAaIOUIUX TKaHeH BBHUJY MeHbIIeH
30HBI Harpesa.

minimally invasive laser coagulation of hemorrhoids.
Moreover, the tissue cooling procedure allows to
completely eliminate thermal influence on the tissues
and achieve additional vasospasm.

Blood coagulation is a comprehensive biological
process leading to the blood clot formation. The
essence of the vascular coagulation process lies in
the possible blood heating to a temperature of about
40-60 degrees Celsius that leads to the deoxidization
of aerated oxyhemoglobin and its transition to the
so-called methemoglobin.

The physical exposure methods used for the
vascular coagulation include the application of
ultrasonic, microwave and laser radiation. Thus,
one of such devices using mechanical compression,
ultrasound diagnostics, and ultrasound coagulation
is the device proposed in [6-8]. The main difference
between application of laser radiation and ultrasonic
heating or non-monochromatic photocoagulation is
the possible provision of a selective impact on tissues
with the right selection of radiation wavelength. This
means that the use of laser radiation to solve the blood
coagulation issue in a vessel leads to a relatively low
heating of the surrounding tissues, and application of
a cooled anoscope makes it possible not only to prevent
tissue heating, but also to achieve vasospasm and
minimize edema [9].

To ensure efficient blood coagulation, radiation
shall be effectively absorbed by hemoglobin, while the
radiation absorption by the tissues surrounding the
vessel must be less to provide the selection principle.
Moreover, to solve the laser coagulation problem, it
is advisable to use a pulse-periodic exposure mode
and a cooled anoscope that will increase the blood
coagulation efficiency and ensure safety of the
surrounding tissues due to the smaller heating area.

It is also important to note the minimum
invasiveness and convenience of the laser radiation
applied to the affected area. Laser radiation is applied
to the exposure site in the tissues through a flexible
small-diameter optical fiber using a special holder,
and the coagulation process can be performed both
endovasally and through the tissues.

Thus, laser blood coagulation can be implemented
by the spectral and selective methods, and application
of a cooled anoscope provides for the reduced heating
of the tissues surrounding the vessels. The main
benefits of using lasers to treat hemorrhoids are as
follows:

» decreased tissue volume in the hemorrhoids;

« restoration of the mnatural anatomical

organization;

+ reduced incidence of recurrent disease;
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Ba’kHO TakXke OTMETUTh MaJOHHBA3UBHOCTH
U ymobCTBO CII0COOOB [OCTAaBKHU JIA3€PHOTO H3IY-
YeHHS B 30HY BO3[4eMCTBHUS. H3nydeHue a3epa
IIOfAeTCSl K MeCTy BO3LEHCTBHUSI B TOJNINe TKaHeH
110 rubKOMy OIITOBOJIOKHY MaJIOrO AHAMeTpa, II0 CIIe-
LIMaJbHOMY JepskaTesllo, a caM IIpolecc KOary/asluu
MO>KeT OBITH OCyIIeCTBIIeH KaK 3HI0BA3aJIBHO, TaK
U Ype3TKaHHO.
TakuM o6pa3oM, JasepHas KOAryasiLius KpPOBH
MO3KeT OBITh peayil30BaHa CIIEKTPa/IbHO-CeIeKTHUBHO,
a MCIIOJb30BaHHMEe aHOCKOIIA C OXJIaKAeHHeM obecrie-
YMBaeT IIPU 3TOM IIOHI’KeHHBIM HarpeB OKpY>Kalo-
KX COCYABl TKaHel. OCHOBHBIMH IIpeMMYIleCTBaMH
HCIIO/Ib30BaHUS JIa3epoB [/ JledYeHHs TeMoppos
SIBJISIFOTCS :
e yMeHblIeHHe 0obbeMa TKaHH B IeMOPPOHIA/Ib-
HBIX Y3/1aX;

* BOCCTaHOBJIEHHE eCTeCTBeHHOH aHaTOMUUYeCKOM
CTPYKTYPBHI;

* CHHKEHMe pPHUCKa PeLiuJHBOB;

* MHHHMH3ALUUSI TEPMHUUYECKOTO IIOBpEXIEHUS
TKaHeH;
e MaJiasg MHBa3HUBHOCTD;
e BBICOKAaSI TOYHOCTh BO3AEHCTBHSI;
e MHUHHMMU3ALUSI [10O0YHBIX BJICHUH U OC/IOKHE-
HUH,

* COKpallleHHe BpeMeHH OIlepallui;

* (COKpallleHHe BpeMeHH peabHIHUTALHUK IaIH-
eHTa [9,10].

[Ipy nOpoBeleHHMH MAHHUIYJSLUN C IIOMOILBIO
CyILLeCTBYIOIIUX CPelCTB HMEIOTCS He[OCTAaTKH, CBS-
3aHHBIe C OTCYTCTBHEM OTBOJA TeIlIa OT 30HBl MaHH-
nyasuui. HMcmonb3oBaHHe OXJIKIAeMOIo aHOCKOIIa
IIPOM3BOAUT YTHETeHHeE IIJIa3MEeHHBIX U KIeTOYHBIX
3BeHbeB TIeMOCTa3a, Ba30OKOHCTPUKILHIO U CIa3M
COCyIOB. B pesynbpTaTe yMeHBIIAeTCSl KPOBOTeUYeHMe
M yMeHbBIIAeTCsl OTeK TKaHeH. 3a CcueT yrHeTeHMH
OXJILKAEHHBIX TepMOpPELIENITOPOB BO3HHUKaeT 3ddeKT
MECTHOH aHaJble3HUM, YTO YIydllaeT CaMO4YyBCTBHE
6071PHOT0 BO BpeMs OIlepaLiuH.

CNCTEMA OXJNTAXKAEHNA AHOCKOIA

JlJisi mpoBefeHUSI HCCIeJOBaHUM ObUI pa3paboTaH
OXJaxkJaeMblil MeTaJZIMYeCKUI aHockom (puc. 1).
CTeHKa aHOCKOIIA OX/Ia’KAALTCA 33 CYeT IIOAAYH OXJIaK-
IeHHOM BOJBI B KAHAJIBI, IPOXOASIIKE BHYTPH HHCTPY-
MeHTa. JIJs MPOKAYKKU BOABl HCIIONB3YeTCSl BOLHBIM
Hacoc, caMa >Ke BOZa OXJIaXKAAeTCsl M30/JIMPOBAHHO,
MHHHMAIbHAS OOCTM>KUMas TemIeparypa 7 °C. [laH-
HBIM aHOCKOIl MCIIO/Ib3yeTCs KaK XHUPYypru4ecKuH
MAaHHUITYJISITOP, KOTOPBIM BBOJUTCS B IIPSIMYIO KHIIKY,
YTO I103BOJISIeT BAIlOPHU3HMPOBaTh I'eMOPPOMIAIbHBIH
y3€JI WJIH JKe ero CKJIepOo3HpPOBaTh.
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« minimization of thermal tissue damage;

» low invasiveness;

 high impact accuracy;

« minimization of side effects and complications;

 reduced surgery time;

+ reduction of the patient’s

period [9, 10].

When performing manipulations with the help of
existing devices, there are disadvantages related to
the lack of heat removal from the exposed area. The
application of a cooled anoscope leads to inhibition
of the plasmatic and cellular hemostasis components,
vasoconstriction and vasospasm. As a result, the
bleeding volume and tissue swelling are reduced.
Inhibition of the cooled thermoreceptors leads to the
local analgesia effect that improves the patient’s well-
being during the surgery.

rehabilitation

ANOSCOPE COOLING SYSTEM

To perform the researches, a cooled metal anoscope
has been developed (Fig. 1). The anoscope wall is cooled
by the cooling water supply to the channels inside
the tool. A water pump is used to run water, while
the water is cooled independently. The minimum
achievable temperature is 7 °C. This anoscope is
used as a surgical manipulation mechanism that is
inserted into the rectum while allowing to vaporize
the hemorrhoid or sclerose it.

The efficient operation of this installation requires
adequate cooling facilities that provide the required
temperature conditions. As a rule, such means of
maintaining optimal temperature conditions are the
coolers based on the conventional cooling units and

OxJTaskaaeMbIER
QHOCKOII
Cooled
anoscope

Briok
yIIpaBlIeHUS
U IUTaHUS
Control and
power unit

Brok
OXJIKO,EHUS
Cooling unit

Puc. 1. YcmaHo8Kau oxaa>k0eHust aHockona
Fig. 1. Anoscope cooling unit
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dddexTrBHASN pabora ycTaHOBKH TpebyeT anexk-
BAaTHBIX CPeACTB OXJIKAeHHs, obecledHBalo-
IMHUX HeobXoAMMBbIe TeMIIepaTypHble PeXKHMBI KX
paboTrbl. Kak mpaBHIO, TAKUMH CPeICTBAMHU IIOA-
JEepP>KKHU OINTHMAJIbHBIX TeMIIEPAaTyPHBIX PEeKHMOB
SB/ISIIOTCSL KyJIepbl, OCHOBOI KOTOPBIX SIBJISIFOTCS
TPaOgUIIMOHHBIE PAafHaTOPhl U BeHTH/IATOPHI, TeM
He MeHee [Js OOCTHXKeHHS TeMIlepaTypbl HHXKe
OKpYy>KaloIllel Cpelbl MpPHMeHeHBl TaKHe CpelCTBa
OXJIAKIEHMS, KaK TepMO3JIeKTpHYeCcKHe MOIYIH
IlensThe (puc. 2).

XonmonunbHUKUA IlenbThe, copepskalliie CIIe-
LHajJbHble [OJAYIIPOBOOHUKOBBIE TepMO3JIeK-
TpUUecKkre MOAYIH, paboTa KOTOPBIX OCHOBAaHA
Ha >¢dexrte IlenpThe, y>kKe MHOIO JIeT YCIIEIIHO
NIPUMEHSIOTCS B Pa3JIHYHBIX 007acTsAX HayKH
U TeXHUKU. braromapss CBOMM TeIJIOBBIM K 3KC-
IUIyaTallJuUOHHBIM CBOMCTBAM YCTPOKCTBA, CO3-
JaHHBIe HAa OCHOBE TepMO3JIeKTPHUYECKHX MOAY-
nexd - moayned IlenbThe, ITO3BONSIIOT OOCTHYb
HeoOXOOMMOIo YPOBHSI OXJIaXKAeHHs B 6yoke
OXJaXXAeHHs YCTaHOBKHM. OHH KOMIIAKTHHBI,
yaoOHBI, HafeXHBI U 06/1afjaloT BBICOKOM 3ddeK-
THUBHOCTBHIO paboTEI.

DJIeMeHTHI OXJIaKAAI0T HeIlOCPeACTBeHHO CTeHKHU
MeTa/iudeckoro 6aka ¢ >KHMAKOCTBIO, PacIIOfo-
SKEHHOTO B 6/I0Ke OX/JakAeHMUs, a TeIUIO OT CAMHX
3JIeMEHTOB OTBOJHUTCA C IIOMOIIBIO PpajHaTopa.
[IMTaHUe 3/IeMEeHTOB U YIIPaB/JIeHHe MMHU OCyIecT-
BAseTcsi B 6JIoKe yIpaBAeHUS U NUTaHUS. [
Hanbonee 3¢dekTUBHON paboTsl Momynu IlenbThe
pasMelreHsl C JBYX CTOPOH b6aka C BOAOM M MaKCH-
MaJIbHO pa3HeCeHEl APyr OTHOCUTEIBHO Apyra. Boga
LM PKYJHPYeT 10 3aMKHYTOMY KOHTYPY, IIOCTyIas
M3 oxylaxkaaeMoro 6aka 610ka OxX/lakIeHHUS B aHO-
CKOII, 3aTeM BHOBb BO3BpaInaercs B 6ak.

Ins yrpaieHus paboToil B 6/10Ke yIIpaBieHHS
U [IMTAaHHUS pasMellleHbl KHOIKMA BKIIOYEHUS yCTa-
HOBKM M aKTHBAllMM IOAAYU SXKUIKOCTH II0 KOH-
TYPY, @ TAKKe PeTy/ISTOp AJIsSI yCTAHOBKHU TpebyeMomn
TeMIlepaTyphl. IIpyU BKIIOYEHHUHN yCTAHOBKHU Ha4YM-
HaeTcs oxJIaKIAeHHe 6aka [0 TeMIIepaTyphl 3aJaH-
HOU Ha 6yI0Ke yIpaB/ieHHs, TeMIlepaTypa KOHTPO-
JIUPYeTCsl TepMOLATYMKOM BHYTPH OXJIa’KIaeMOro
6aka. OnTuManbHAs TeMIlepaTypa JIjs IIpoBe-
JeHHS MaHUIYISALHUU COCTaBaseT mopsiika 12 °C.
TeMmepatypa npu NpobHOM 3aIycke YMeHbIIAIACh
no 10 °C 3a 55 MHUHYT (pHUC. 3) KU yIepKHBaIach
Ha oTMeTKke 12 °C IIpU BKIIOYEHHOMN LIHUPKYISLIUU
BoAbl. Kak BUAHO M3 PHC. 3, BKIIOYEHHE LHUPKYJIsI-
LIMK BOABL He YBeJIMYMBAeT ee TeMIIepPaTypy u obe-
CreyrBaeT OXJIaKJeHHe aHOCKOIIA [0 YCTaHOBJIeH-
HOM TeMIlepaTypsl 12 °C.

i g

BeHTUIIATOD

Paguatop

Mopynb

IlenpThE
6)

a)

Puc. 2. Kynep: a) modyab lNenbmbe; b) M0dyAb 0XAdXKOeHUs
Fig. 2. Cooler: a) Peltier modul; b) cooling modul

fans. However, in order to achieve a temperature below
the ambient temperature, such cooling devices as the
Peltier thermoelectric modules are applied (Fig. 2).

The Peltier refrigerators containing special
semiconductor thermoelectric modules based on the
Peltier effect have been successfully used for many
years in various fields of science and technology.
Due to their thermal and operational properties, the
devices based on the Peltier thermoelectric modules
allow achieving the required cooling level in the
device cooling unit. They are space-saving, convenient,
reliable and with high performance.

The elements provide direct cooling of the walls
of a metal tank with liquid located in the cooling
unit, and the heat from the elements is removed
using a water cooler. The elements are powered and

25

15 -

TeMmIlepaTypa aHOCKoIIa, °C

0 | | |
1:12 11:22 11:32  11:42

10:32

| | |
10:42 10:52 11:02

Bpems

Puc. 3. Pezucmpauus 8bixo0a memnepamypbl aHocKona
Ha paboyul pexxum

Fig.3. Registration of the anoscope temperature operating
level
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OMUCAHUE NCMNOJIb3BOBAHHOIO
ObOPYAOBAHUA N METOAA JIEHEHUSA

I mpoBeleHHUsS OIepaliMy MCIIONIb30Bajach ycTa-
HOBKAa Ha oCcHOBe auonHoro nasepa ACT DUAL c BbIBO-
JOM H3JIy4eHHs Yepe3 paJuaabHOe OITHYeCKoe
BosiokHO [11, 12], mpexncraBieHHas Ha puc. 4. Ckie-
posupympilee JieyeHHe IIPOBOAMIIOCH II0 METOIMKE,
[IPOMJUIIOCTPUPOBAaHHOM Ha puc. 5. Ilocie BBefe-
HHS aHOCKOIIA C OXJIKAeHHEM B IIPSIMYIO KHUIIKY €ro
GUKCUPYIOT /IeBOM PYKOH Ha ypOBHEe aHOPeKTaJIbHOM
JIMHUH.

ITox, KOHTpoJIEM IJla3a MIJIY BBOAST 4Yepes IIPOCBET
aHOCKOIIA II0[ YIJIOM 45° B IPOCBET TeMOpPpOMIasib-
HOTO y371a Ha 1-1,5 cM [0 oIlyIeHHs «IIpOBaIKMBa-
HHA». OCTpHe MIJIBI PACIIONaraeTcs B OACIHU3KUCTOM
C/loe, He IMPOHHMKAs B MBILIIEYHYIO CTEHKY IPSIMO
KUIIKH. [IJIS CKIepo3MpoBaHUS HaMH (Kak W 60mb-
HIMHCTBOM OTeueCTBEHHBIX aBTOPOB) MPHMeHsSeTCs
mmperapar «JTOKCHUCKIEPOI» B KOHLEHTpallMH 1%
u 3%. IIpu HeoOXOAMMOCTH IIOBTOPHYIO IPOLeLypy
IIPOM3BOASAT He paHee 4yeM uepe3 12-14 pgHeH mocie
IpeAbIoyLIeH.

IUia  [gecTpyKLMH TIeMOPPOUAABHBIX  Y3JI0B
MCII0JIb30BajIach MJIMHA BOJIHEL 1,47 MKM W paguajib-
HBIK CBETOBOJ, a TaKkKe AHOCKOI C OXJIaXkIeHHeM
[0 TeMIepaTypsl 12 °C. MOIIHOCTh H31y4yeHuUs /-8 BT,
IJINTeIbHOCTD Bo3mercTBUsa 800-2400 Mmc. Pacuet oiu-
TEeJIBHOCTH BO3JEHMCTBHSL OCYILECTB/IS/ICS C HCIIOJIB30-
BaHHeM IIporpaMmel Laser Cutter [10].

Jns BBelNeHHS paJHa/IbHBIX CBETOBOJOB HKCIIO/Ib-
30BaJIOCh BBeJeHHE CBETOBOJA YPE3KOXKHO B ITOMC/IH-
3UCTBIM CJI0M KU BeepHO, IPOBOJMJIACH KOAry/ISIHs
reMOPPOMJA/IBHBIX Y3/I0B, TaKXKe MCIIOAb30BaJICI
MHOTOQYHKIIMOHAIBHBIH JepsKaTesnb, 3pdperra 6emoi
IOeHATypalluu TKaHeH He OTMedasnoch, pabora ocy-
IIeCTB/Is/IaCh Ha MOIIHOCTH JIa3ePHOTO H3JIyYeHU S
He 6os1ee 8 BT. [Ipu IIposiarice CIM3KUCTOM BBIIIOTHSIICS
ee TUQTUHI HUTHIO Bukpun 3-0 Ha KpYIJIOH HIJIe.
TepMmuueckoro sddexrta M KapboHH3ALUKU TKaHeH
OTMeueHO He 6b110, OX/TaXKAAIUH 3GPeKT aHOCKOIIA
II03BOJISI/T [OCTUYb [JOIIOJHHUTEIBHOIO Ba3oClasma
A MHUHHMMMU3UPOBATh BBIJENIEHHUS KPOBH KaK IIpU
7a3epHON IeMOPPOUIOIUIACTUKU, TaK U IIPU CKIepo-
Tepalllu. B IocieornepalliOHHOM Ileprofe 00/1eBOM
CUHApPOM OBl MHUHHMAaJeH M COCTaBWI 1-2 6asia
o M$poBON peHTHHIOBOM IKaae 6onu (NRS). OH
HCc4Ye3al Ha 2-e CyTKH IIOC/Ie OIepallkH, a CpeSHUU
CPOK HEeTPYIOCIIOCOOHOCTH cocTaBisil 10-12 fHeH.

CklepoTepamus IO OIKCAHHOHM MeTOLHKe IIpOoBe-
JeHa y 175 manueHTOB, W3 HHUX 100 My>XYMH H 75
SKeHIIMWH, CPefHUMN BO3pacT 6onbpHBIX 44+3,7. Boie-
BOM CHHAPOM COCTaBHII 1-2 6ajuia 1o 1iudpoBor per-
TUHTOBOM mKane (NRS), KO BTOPBIM CyTKaM 00y1eBOM
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JIMOMHBIN MEOULIMHCKHI
nasep ACT DUAL
ACT DUAL medical diode laser

A

OxJIKAae MBI aHOCKOII
Cooled anoscope

JlepsKaTeslb OIITUYECKOT 0 BIloK yIIpaBieHUs Biiok
BOJIOKHA C UTJIOHN U IUTAaHUA OXTKAEHUS
Optical fiber holder Control and Cooling unit
with a needle power unit

Puc. 4. YcmaHosKa 0451 cknepomepanuu
Fig.4. Sclerotherapy unit

monitored by the control and power unit. For the most
efficient operation, the Peltier modules are placed
on both sides of the water tank and spaced as far as
possible from each other. The water is circulated in
a closed circuit, feeding from the cooled tank of the
cooling unit to the anoscope, after which it returns to
the tank again.

Puc. 5. Cknepo-
obaumepauus
8HYMpeHHez0
2emMoppoudanbHo20
y3Aa

Fig. 5. Scleroblit-
eration of the inter-
nal hemorrhoid

VIHBEKLIHS
CKJIEPO3UPYIOILETO
BeIl[eCTBa
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CUHPOM OTCYTCTBOBaJI. CPOKU HeTPYHOCIIOCOOHOCTH
IIposieueHHBIX OOMBPHBIX He IIPeBBIINAIN 3-5 IHeH,
B TO BpeM$ Kak I10 IIpefbIAyIHM paboTaM 6e3 HCIIob-
30BaHHUS OX/JaKJAeMOro aHOCKOIA BpeMsl 3a’KHBIIe-
HHUS COCTaBIIA/IO B CpefjHeM 7-9 IHeH.

BbIBO/bl

[llnpokoe NpHUMeHeHHEe B MeJHLHHCKOH TexXHHKe
HAIUTK AHOAHBIe a3epsl. O61amas BHICOKOM HaexK-
HOCTbIO, 30GeKTHBHOCTBIO BBIXOHA, IIPOCTOTOH
Y HeBBICOKOM CTOMMOCTBIO, HO B TOXKe€ BPeMs J0CTa-
TOYHBIM KaueCTBOM BBIXOJHBEIX IIapaMeTpOB ja3ep-
HOTO H3/y4eHHUs], JUOLHBbIe ja3epbl CTAIH YPe3BbI-
YaHO KOHKYPEHTHOCIIOCOOHBIMHU IIO BCex obacTsx
MeJULMHEL. [0 HeJaBHero BPeMeHH (aKTOPOM,
OrPaHHYMBAIOIIUM IpPHUMeHeHHe OHOAHBIX J1a3epoB,
SB/ISIach OONBIIAS YITIOBAsl PAcXOAHMOCTb H3Jyde-
HUS, olpefensieMass clelHMPHUeCKON TeoMeTpHeHn
M3/y4aroller 30HEL Jla3epa. B y1azepax HOBOro IIOKO-
NeHUs 3Ta IpobeMa pellleHa C IpUMeHeHHeM BbICO-
KOKa4eCTBeHHOM MHKPOOITHKH K IIpUMeHeHHeM
TeXHUKH BBOZAA H3/TydyeHHUs THHENUKH JHUOMO0B B ONTH-
YecKoe BOJIOKHO.

PaspaboTaHHas YCTaHOBKAa II03BOJIMJIA IIPOM3BO-
IOUTh HeIOCPeICTBeHHOe OX/IaKAeHHe 00/lIacTu IIpo-
BefleHUsT MaHUIYIALUHHU B IPoKTonoruu. Co3gaH
AHOCKOII CIIelIHMa/JIbHOM KOHCTPYKUHH, B CTeHKax
KOTOPOTO IpeAyCMATPHUBAIOTCA KaHalbl AJISI LIUPKY-
TSALUN KUIKOCTH, a TaKKe KaHa/Bl IS ee IIOABOAA,
M YCTAaHOBKA C CHUCTeMaMM OXJKAEHHS U IoJauu
SKUAKOCTH. B pe3ynbpTaTe CHH>KeHBI 6ojeBble OIIyIe-
HMS IIaLIMeHTOB, OTeK OINepallMOHHOIO IO M CPOK
35KUBJIEHUS C 7-9 JHeH 10 3-5 ZHeH.

B MHpoBOU IpaKTHKe 3a mocaefHue 100 jeT B Tak-
THKe Je4eHHsI XPOHHYEeCKOro IeMOpposl OTMevaeTcs
IIOCTeIIeHHBIN IIepexof, OT XHUPYPTH4YeCcKOM oOIlepa-
LMK, B KIaCCUYeCKOM MOHHMaHHH 5TOro IIpoliecca,
K MaJOMHBa3HBHBIM TEeXHOJIOTHSIM, OCYILeCTB/IeHHe
KOTOPBIX BO3MOXKHO B YC/IOBHSIX CTalloHapocbepe-
rapoller XUPYpruu. B HacTosmee BpeMsi pa3paborka
U IIHPOKOe BHeJpeHHe XHPYPrHUeCcKUX MeTOLHK
C HCIIO/Ib30BaHHEM Jla3epa U PafUaIbHBIX CBETOBO-
J0B, aHOCKOIIa C OX/aXIeHHeM, a TakKe CKIepoTepa-
UK [eHHOH GOpPMOH CK/IePO3aHTa, HaIlpaBJIeHHBIX
Ha MUHHUMHM3AIHI0 XUPYPIU4YeCcKor arpecCHH y Malu-
€HTOB C XpPOHHYeCKHM FeMOpPPOeM, IIPaKTUYeCKH AaeT
BO3MOKHOCTH I1€PeBOfia 3HAYHTEIBHOIO I10TOKA 60mIh-
HBIX M3 CTAaI[MOHApa B yCJIOBHS aMOyJIaTOPHOIO IIpO-
KTOJIOTHYeCcKoro KabrHeTa.
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To monitor the operating process, the control
and power unit have the unit start button and the
activation button for the liquid supply through the
circuit, as well as a regulator for setting the required
temperature. When the unit is turned on, the tank
is cooled to the temperature set on the control unit,
the temperature is regulated by a temperature sensor
inside the cooled tank. The comfort temperature for
any manipulations is about 12 °C. The temperature
during the test run is decreased to 10 °C in 55 minutes
(Fig. 3) and is kept around 12 °C with the water
circulation activated. As can be seen from Fig. 3,
the water circulation process does not increase its
temperature and ensures the anoscope cooling to the
set temperature of 12 °C.

DESCRIPTION OF EQUIPMENT USED AND
TREATMENT METHOD

For the surgery, we have used an installation based
on an ACT DUAL diode laser with radiation output
through a radial optical fiber [11, 12], shown in Fig. 4.
Sclerosing treatment is performed according to the
following method (Fig. 5). After inserting the cooled
anoscope into the rectum, it is blocked with the left
hand at the pectinate line level.

Under visual control, the needle is inserted through
the anoscope lumen at an angle of 45° into the
hemorrhoidal lumen by 1-1.5 cm until the feeling
of «falling through» is occurred. The needle point
is located in the submucous membrane, without
penetrating into the rectal muscular wall. For
sclerotherapy, we (as well as most domestic authors)
use Aethoxysklerol at a concentration of 1% and 3%.
If necessary, the repeated procedure is performed no
earlier than 12-14 days after the previous surgery.

For the destruction of hemorrhoids, a wavelength
of 1.47 pm and a radial light guide, as well as an
anoscope with cooling to a temperature of 12 °C, have
been used. The radiation power is 7-8 W, exposure
duration is 800-2400 ms. The calculation of the
exposure duration is performed using the Laser Cutter
program [10].

The radial light guide is introduced percutaneously
into the submucous membrane and radially, the
hemorrhoids are coagulated with simultaneous
use of a multifunctional holder. The white tissue
denaturation effect is not noted, the work is performed
at a laser radiation power of not more than 8 W.In
the case of mucosal prolapse, it is tightened with
the Vicryl 3-0 thread and a round needle. There is no
thermal effect and tissue carbonization; the cooling
effect of the anoscope makes it possible to obtain
additional vasospasm and minimize bleeding, both
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during the laser hemorrhoidoplasty and sclerotherapy.
During the postoperative period, the pain syndrome
is minimal and equal to 1-2 points according to the
numeric pain rating scale (NRS). It disappears on the
2nd day after the surgery, and the average period of
work incapacity is 10-12 days.

Sclerotherapy according to the described method
was performed in 175 patients, including 100 men
and 75 women, the average age of patients was 44+3.7
years. The pain syndrome was assessed as 1-2 points
according to the numeric pain rating scale (NRS). On
the second day after the surgery, it was absent. The
work incapacity period of the treated patients did
not exceed 3-5 days, while according to the previous
studies without the use of a cooled anoscope, the
healing time averaged 7-9 days.

CONCLUSIONS

The diode lasers have become widely used in the
medical engineering. The diode lasers have high
reliability, output efficiency, simplicity and low cost,
simultaneously with the sufficient quality of laser
radiation output parameters. Therefore, they have
become extremely competitive in all fields of medicine.
Until recently, the factor limiting the use of diode lasers
was the large angular radiation spread, determined by
the specific geometry of the laser emitting zone. In the
new-generation lasers, this problem is solved using the
high-quality micro-optics and the radiation application
method of a diode array into an optical fiber.

The developed unit has allowed for direct cooling of
the target site in proctology. An anoscope of a special
design has been produced, the walls of which are
provided with the channels for liquid circulation, as
well as the channels for its supply, and an installation
with the liquid cooling and feeding systems. As
a result, the painful sensations of patients, swelling
of the surgical field and healing time are reduced from
7-9 days to 3-5 days.

On an international level over the past 100 years,
the chronic hemorrhoids treatment strategy has
demonstrated a gradual transition from a surgery
(in the classical sense of this process) to the minimally
invasive technologies that can be implemented in
the conditions of in-patient health-saving surgery.
At present, the development and widespread
implementation of surgical techniques using a laser
and radial light guides, a cooled anoscope, as well
as sclerotherapy with a foamy sclerosant, aimed at
minimizing surgical aggression in the patients with
chronic hemorrhoids, make it possible to transfer
a significant patient flow from the in-patient facilities
to the outpatient conditions of a proctology office.



