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EFFICACY ASSESSMENT OF THE RADIO-WAVE SURGERY AND T HE HIGH-FREQUENCY
ELECTROSURGERY IN THE TREATMENT OF PATIENTS WITH TH E COMBINED ANAL
CANAL AND RECTUM PATHOLOGY
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The surgical treatment results obtained in 236ep#i with combined pathology of anal canal andurectising
“Surgitron” radio wave surgery device, as well &gatients with combined pathology of anal canal settum using “KLS
Martin” high-frequency electrosurgical device hdaen analyzed. According to the study results,ai$ wstablished that using
“Surgitron” radio wave surgery device and “KLS Matthigh-frequency electrosurgical device redudes dperation length to
1545 min, bleeding volume - to 20+10 ml, need afcoéic analgesics - to 2+1 ml and the period ofatigmt treatment - to 4+1
days. The morphological study results indicate #pglication of the above modern technologies leadssignificant depth of
tissue necrosis from 0.165+0.11mm in case of uswggitron” device to 0.192+0.321 in case of using “KLS Martin” device
providing cosmesis of the operations.

Key words: radio-wave surgery devicédnigh-frequency electrosurgical device, metal swgiecalpel, combined
pathology, anal canal, rectum.

The work is a fragment of the scientific projecté\@lopment and implementation of innovative teagies in the
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The latest two or three decades are characterizedtbndency to a rapid increase in the number
of proctologic diseases throughout the world, amehigch the specific weight of the anal canal angl th
rectum combined pathology is progressively growBwmetimes reaching 65% [8]. Surgical treatment of
the anal canal and rectum combined pathology: hdromis, anal fissures, chronic and acute parapigcti
their immediate and distant outcomes, possible tioatpns and relapses, is quite actual nowadays,
requiring a special approach to the choice of satdreatment in this pathology [1]. To date, tiegdosis
and surgical treatment of combined non-tumor piogio diseases is a complex and, so far, unsolved
problem. Some authors have a positive view of coedbioperative interventions due to the reduced
inpatient treatment length and the absence of ezatipn necessity. Others believe that after costbin
operations, the percentage of complications isdrigind performing such operations is only necedsary
severe indications [2].

Progressive development of modern surgical teclyiedacontributed to the active implementation
of new surgical high-tech methods for various aoahal and rectum pathologies treatment into
coloproctological practices. So, one of the firstlely used in the coloproctology was the “Liga Sure
electrothermal system for surgical treatment of tiehoids. It provided proper hemostasis, tripled th
reduction of operation length, reduced the numbeysuric phenomena, and halved the terms of pigtien
rehabilitation. But, unfortunately, this technigbas a number of disadvantages: postoperative bigedi
(1.6-2.5%), anal canal strictures (2.1 - 2.8%)ypet of diseases (7.5%) [3].

Application of the HARMONIC ultrasound scalpel ftre treatment of anorectal pathology
permitted to reduce both the duration of operatamd intraoperative blood loss. However, this meétiso
accompanied by the emergence of postoperative ingéd — 6.1%), pronounced pain syndrome (5%),
prolonged healing of postoperative wounds (6%) ratepses (9.1%) [4, 7].

Recently, more and more authors recommend to use“Sirgitron” radio-wave scalpel
manufactured by Ellman International (USA) for soajtreatment of anorectal pathology. The prireipl
of this apparatus operation lies in the atraumatision and coagulation of soft tissues by medrsggh-
frequency radio waves, causing heat in the tissueder the influence of which disintegration oflcel
structures and their evaporation occurs, causiagtfect of the tissues “dihescence”. At the saime,t
the thermal damage of the tissues is minimal, Ardriaximum depth of the coagulation necrosis is 0.1
0.2 mm, which creates favorable conditions for wbinealing, reduces the healing duration, inpatient
treatment and patients disability terms [5, 6.9je Bdvantages of high-frequency (3.8-4 MHz) radawvev
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surgery are: minimal damage to tissues, acceleratidheir regeneration processes, sterilizingctfe
radio waves with the indicated frequency, good ageffect [5, 10]. However, it is thought thatth
hemostatic properties of the radio waves are irgafft, particularly in the presence of biologifiaids,
which requires additional vascular ligation anduasas its efficacy during hemorrhoidectomy [3, 11].

Thus, the immediacy of the anal canal and rectumbdoed pathology problem is quite high and
contributes to the development and implementatfanadern, non-invasive and highly efficient methods
of this pathology surgical treatment into the cotmpology practice, which would have a minimal
damaging effect on tissues, ensure the absenaengilications and relapses in the postoperativeogderi
reduce the timing of inpatient treatment and wdaltdlitate their rapid medical and social rehahtiin.

The purposeof the work was to study the impact of “Surgitrgatiio-wave surgery apparatus and
“KLS Martin” high-frequency electrosurgery appamatan the anal canal and rectum tissues in the
treatment of their combined pathology to deterntiveeefficacy of these surgical techniques applicati

Materials and methods.In the period of September 2009 - August 2017, @&tents with the
combined anal canal and rectum pathology were tgxbed the proctology department of the Khmelnitsky
Regional Hospital using the “Surgitron” radio-wastegery apparatus. Among them, 142 (60.2%) patients
were males and 94 (39.8%) were females. The agmat#nts ranged from 18 to 74 years. In the first
experimental group, surgical intervention for adltipnts was performed using the “Surgitron F.F.P.F
EMC” radio-wave surgery apparatus produced by thedn International company (USA). The apparatus
is based on the effect of converting electric aurieto radio waves with an output frequency of-3.8
MHz, under the impact of which the tissue beingresists to radio waves penetration, generating; hea
which makes cells of the tissue, located on thees’apathways, to break up and evaporate, andsheeti
“dihescence” occurs. This feature of the radio wamegery apparatus with the above wave frequency
causes a soft effect on the tissues with minimaiatge.

In the period from October 2017 to August 2018 pafients with the combined anal canal and
rectum pathology were operated using the “KLS M#értiigh-frequency electrosurgery apparatus at the
Proctology Department of the Khmelnitsky Regionakpital. Among them, 20 (40%) patients were males
and 30 patients (60%) - females. The age of patramiged from 19 to 65 years. In the second exggeitiah
group, surgical intervention was performed for @ditients using the “KLS Martin ME MB1” high-
frequency electrosurgery apparatus, produced byS‘fartin Group” (Germany). An important feature
of this electrosurgical unit with an initial frequey of 450 kHz is the available mixed-cutting madéh
an edge coagulation effect, as well as the “spmagulation” mode, which results in rapid and umifor
hemostasis with minimal carbonization, which impewounds healing and prevents their deep necrosis.
The control group included 112 patients with a comabd anal canal and rectum pathology, which were
traditionally operated using a metal scalpel. Alrgscal interventions were performed under spinal
anesthesia.

After surgical interventions using “Surgitron” raelivave surgery and “KLS Martin” high-
frequency electrosurgery units, morphological exation of tissues was performed to study the depth
their necrosis, and for comparison, a similar stwdg performed on the tissues of the anal canalesrtdm
after using a metallic surgical scalpel. Operatimagerial was fixed in 10% neutral formalin solutidine
material was then processed in the STP-120 cartyselhistoprocessor; the EC-350 station was used t
fill the paraffin blocks; the rotary microtome oMH340E series - for cutting the paraffin blockst the
histological preparations staining - the Robot+#8taHMS-740 automated device (all devices prodiged
Carl Zeiss MICROM International GmbH). The prepemas were stained with hematoxylin and eosin.
The Axioskop 40 microscope was used with the AxaanOMRc5 (Karl Zeiss) photo camera.

Results of the study and their discussiorin the course of the study, it was found that mfihst
study group in 181 patients (77%) 2 pathologiesewdstected, in 49 patients (21%) - 3 pathologied, a
in 6 patients (2%) - 4 pathologies of the anal tana rectum. The following variants of the anahala
and rectum combined pathology were most commorontbiranal fissure and anal polyp - in 40 (17%)
patients, chronic anal fissure and combined hemash- in 31 (13%) patients, combined hemorrhoids
and anal polyps - at 23 (9.7%) patients, combirnmadrrhoids and chronic paraproctitis - in 23 (9.7%)
patients, external hemorrhoids and anal polyp 28n7.2%) patients, external hemorrhoids and cleroni
anal fissures - at 12 ( 5%) of patients, chronil éissure, anal polyp and hypertrophied periakel tags-
in 11 (4.6%) patients, combined hemorrhoids, cloamal fissure and anal polyp - in 10 (4.2%) pasien
external hemorrhoids, chronic anal fissure and aodlp - in 10 (4.2% ) of patients, anal polyps and
hypertrophied perianal skin tags - in 10 (4.2%)grds. The nature of the performed surgical intetioms
depended on the variant of the combined anal candl rectum pathology. The following types of
combined operations were performed on patientd: feasaure excision and polypectomy - in 23 (9.7%)
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patients (37%), anal fissures and hemorrhoidectowsre performed to 31 (13%) patients,
hemorrhoidectomy and anal fistula excision — i(23%) patients, hemorrhoidectomy and polypectomy
- in 23 (9.7%) patients, hemorrhoidectomy and petgpmy - in 18 (7.2%) patients, hemorrhoidectomy
and excision of the anal fissure - in 12 (5%) patie excision of the anal fissure, polypectomy and
electroexcision of hypertrophied perianal skin tagsl1 (4.6%) patients, hemorrhoidectomy, arsdiire
excision and polypectomy - in 10 (4.2%) patientembrrhoidectomy, anal fissure excision and
polypectomy - at 10 (4.2 %) patients, polypectomg alectroexcision of hypertrophied perianal skigst

- in 10 (4.2%) patients. During the study, in tee@nd experimental group, it was found that in 58/)
patients 2 diseases were diagnosed, in 17 (34%isedses, in 4 (8%) — 4 diseases, in 1 (2%) pgdiien
diseases of the anal canal and rectum were reveBfedfollowing variants of the combined anal canal
and rectum pathology occurred most frequently ia ¢ftoup: chronic anal fissure and anal polyp 8in
(16%) patients, chronic anal fissure, anal polygp eombined hemorrhoids - in 7 (14%) patients, cloron
anal fissure, anal polyp and hypertrophied perighil tags - in 5 (10%) patients, combined hemad$o
and chronic paraproctitis - in 4 (8%) patientseexél hemorrhoids and chronic anal fissure - iI8%)
patients, combined hemorrhoids and chronic ansuifes- in 4 (8%) patients, chronic paraproctitid anal
polyp - in 2 (4%) patients, external hemorrhoidd agpertrophied perianal skin tags - in 2 (4%) guas,
anal polyps and hypertrophied perianal skin tags2-(4%) patients.

In patients of the second experimental group, thlewing types of combined operations were
performed in the most common variants of combinath@ogy: excision of the anal fissure and
polypectomy - in 8 (16%) patients, anal fissureigira, polypectomy and hemorrhoidectomy - in 7 (4%
patients, excision of the anal fissure , polypegt@mnd electroexcision of hypertrophied perianahgkigs
- in 5 (10%) patients, hemorrhoidectomy and exocisaf the anal fistula - in 4 (8%) patients,
hemorrhoidectomy and excision of the anal fissuire 4 (8%) patients, excision of the anal fistutada
polypectomy — in 2 (4%) patients with hemorrhoidecy and electroexcision of hypertrophied perianal
skin tags in 2 (4%) patients, polypectomy and edestcision of hypertrophied perianal skin tags 2in
(4%) patients. As a result of the performed stutlyyas found that using the “Surgitron” radio-wave
surgery apparatus the duration of the operatidharfirst group of patients was from 10 to 15 mas,tin
the second group of patients using the “KLS Martiigh-frequency electrosurgery apparatus the durati
of the operation was from 15 to 20 minutes, antthécontrol group using a metal scalpel - from@3%
minutes. The volume of blood loss in the first gtgdoup was from 10 to 20 ml, in the second stuayp
it was from 15 to 25 ml, while in the control groitpvas greater, ranging from 30 to 50 ml. The post
operative pain syndrome was more pronounced iematof the control group, where the need for rtarco
drugs for analgesia was between 3 and 5 ml, atiekifirst and the second groups, patients neede®1
ml of narcotic drugs for analgesia. The periodngfatient treatment in the first study group wasfr®to
4 days, in the second study group - from 4 to Sdand in the control group it was greater and edng
from 6 to 8 days.

In the postoperative period, the patients in the ind second study groups did not show signs of
anal sphincter deficiency, as well as the formatbscar stricture of the anal canal, while in doatrol
group in 4 (3.6%) patients, the formation of sdaictire of the anal canal was revealed, which iregu
conservative (in 2 patients) and operative (in ep#s) measures for their elimination.

In the morphological study of tissues, it was fouhdt using the “Surgitron” radiosurgical
apparatus, there is a preservation of the tisguetate with the formation of a thin coagulatiorcresis
layer at the cutting edge, the mean depth of wivak 0.165 + 0.11 mm. (fig. 1).

Fig.1. Cutting edge made with the “Surgitron” ragiave
surgery apparatus permits the preservation ofiseaé structure with thin coagulation necrosis layer after using the XKIMartin”

the formation of a thin coagulation necrosis laglemg the cutting electrosurgical apparatus. Staining with hematoxyind eosin.
edge. Staining with hematoxylin-eosin. Magnificatixil00. Magnification x100.
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With the use of the “KLS Martin” high-frequency eteosurgery apparatus, the incision of tissues
occurred due to their dissection and coagulaticth wbntrol of hemostasis and the formation of a thi
coagulation necrosis layer, with the mean thickreé€s192 + 0.12 mm (fig. 2).

When using a metal scalpel, multiple hemorrhagese vabserved at the edges of the surgical
cuttings (fig. 3), which indicates a significargdile injury and subsequent slow healing of the waund
may prevent healing by its primary adhesion, legdincicatricial changes.

: The use of the “Surgitron” radio-wave surgery
apparatus, as well as the “KLS Martin” high-freqgogen
electrosurgical apparatus for treating patientshwit
combined anal canal and rectum pathology, was
accompanied by formation of a thin coagulation asisr
layer in tissues with the depth ranging from 0.@65
0.312 mm, reducing pain in patients of the firstd an
second study groups by 2 - 3 times, therefore tieeyled
by 2 - 3 times less narcotic drugs for anesthesia
compared to the control group. The minimal effect o
tissue using the “Surgitron” radio-wave surgery

s e i apparatus (from 0.055 to 0.275mm), as well as Kies*
Fig. 3. The edge of the wound after us|ngamempe| Martin” high-frequency electrosurgical apparatusiti
— multiple hemorrhages. Staining with hematoxylisie. (0,072 to 0.312mm), prevented the occurrence of
Magnification x100. anal canal scar strictures, reducing the wouedlitg
time, contributing to the formation of cosmetic fperative scar and providing faster rehabilitatidn
patients in the studied groups.

Therefore, in addition to radio-wave surgery arghHrequency electrosurgery, there are currently
various options for surgical treatment of combirgthology of the anal canal and rectum, such as
cryodestruction, plasma surgery, ultrasound surdaser surgery, infrared surgery. Our data, agogrd
to which radiowave surgery and high-frequency etstirgery have significant advantages over other
surgical methods in the treatment of combined gathyoof the anal canal and rectum, coincide with th
data of other authors [5, 9, 11]. The main advasdaghich the authors also point out, are thairttision
and coagulation occur simultaneously, the adjatissiie does not undergo significant changes dtleeto
decrease in temperature during the interventias.diso considered that the risk of postoperatifection
is reduced due to the effect of sterilization afioavave exposure [10]. However, some authors pmiit
the advantages of using the radiowave method deetresurgical. Radu V. et al [10] note that wheing
radio-wave surgery, cuts and hemostasis occur mepusly, and when using electrosurgical devices f
different interventions, pre-settings are requifidte authors also say that with electrosurgicarirgntion,
the healing period is longer, with possible scamfation compared to radiowave surgery, which dads n
match our data.

i0

1. The use of the “Surgitron” radio-wave surgery appss, as well as the “KLS Martin” high-
frequency electrosurgical apparatus for treatingepts with combined anal canal and rectum pathglog
due to insignificant tissue effects, reduces theatibn of the operation, reduces the volume of
intraoperative blood loss, significantly reduces flain syndrome in postoperative period, reduces th
terms of inpatient treatment, thus causing rapidioa and social rehabilitation of patients.

2. The use of these modern radiosurgical and ekaatgical technologies is significantly better
than using a surgical metallic scalpel because, theg to minimal impact on the tissue, providedast
healing of the postoperative wound, contributingh® formation of a delicate elastic scar and pnémg
the formation of the anal canal scar stricturesyasas the anal sphincter deficiency in the ppstative
period.
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OLIIHKA E®EKTUBHOCTI 3ACTOCYBAHHSI
PAJIOXBHJIBOBOI XIPYPIIi
TA BUCOKOUYACTOTHOI EJIEKTPOXIPYPITi
Y JIKYBAHHI ITAIIIEHTIB 3 TIOE€JHAHOIO
IMATOJIOTIEIO AHAJIBHOI'O KAHAJTY
1 IPSIMOI KUILIKU

Banuubkuii B.B., 3axapam ML.IT, Kypuk O.I'.

[IpoBeneHo aHami3 XipypridHoro JikyBaHHsS 236
MaLi€HTIB 3 NOEJHAHOIO MATOJOTIEI0 AHAIBHOIO KaHAy i
NPSAMOI KUILIKK 3 BUKOPUCTAHHAM arapaty paJioXBHIbOBOT
Xipyprii “Surgitron”, a takox 50 maiieHTiB 3 MOEIHAHOKO
MATOJIOTIEI0 aHANBHOTO KaHANy 1 MOpAMOi KHIIKH 3
BHKOPUCTaHHSM anapaTy BUCOKOYACTOTHOI €IEKTPOXipyprii
“KLS Martin”. B pesymbrari jgochiukeHHs — Oyiio
BCTAHOBJICHO, 10 3aCTOCYBaHHS arapary paJioXBHIBOBOI
Xipyprii  “Surgitron”, a Takox BUCOKOYaCTOTHOI'O
enektpoxipyprignoro amapary “KLS Martin” ckopouye
TpuBajicth omepauii g0 155 xB, 3MmeHimye 00’ em
kpoBoBTpard g0 20+10 mu, morpedy B HApKOTHYHHX
aHaJpreTHKax 10 21 M Ta TepMiHH CTaliOHApPHOTO

JmikyBaHHS ~mamieHTiB g0 4+l poba.  Pesympraté
MOPQOJIOTIYHOTO TOCTIDKEHHS. CBiq4aTh MpoO Te, IO
3aCTOCYBaHHs BHIICBKA3aHUX CyYaCHUX  XIPypridyHUAX

TEXHOJIOTIH HPHU3BOMUTH N0 HE3HAYHOI IIMOMHHM HEKpPO3y
tkanud Bix 0,165+0,1tm npu BukopucTaHHI amapary
“Surgitron” 1o 0,192+0,12m npu BUKOPHCTAHHI amapary
“KLS Martin”, 3a6e3ne4yro4n KOCMETHYHICTh OTIepalliii.
KiouoBi ciioBa: amapaT pamioXBHIIBOBOI Xipyprii,
amapat BHCOKOYACTOTHOI eJeKTpOXipyprii, MeTaleBHi
XipypriuHuii CKaiblieNb, MMO€JHAHA IATONOTis, aHAIbHHUI
KaHaJl, IpsiMa KHIIKa.
Crarrs Hagiiinoia 1.03.2019.

OIEHKA DOPEKTUBHOCTHU TIPUMEHEHUSA
PAJTAOBOJHOBOWM XUPYPTHU
M BBICOKOYACTOTHOM SJIEKTPOXUPYPITUU
B JEYEHUU MAIIMEHTOB C COYETAHHOM
MATOJIOTUEN AHAJIBHOI'O KAHAJIA

M TIPSIMO KMIIKHA
Bannukuii B.B., 3axapam MLII, Kypsik O.T".
IMpoBenen aHamu3 Xupyprudeckoro Jjedenus 236

MAIMEHTOB C COYETAHHOHW IATOJIOTHMEH aHaIbHOIO KaHajla MU
NpsIMOM KHUIIKM C IPUMEHEHMEM amnapara pagudoBOJIHOBOH
xupypruu “Surgitron”, a taxke 50 NalMeHTOB ¢ COYETAHHON
MaTOJIOTUEH  AHAJBHOIO KaHajla M TIPSAMOM KHUIIKA C
NPUMEHEHHEM allapaTa BBICOKOYACTOTHOH BJIEKTPOXHPYPrUU
“KLS Martin”. B pe3syibrare HCCIeA0BaHUS ObLIO YCTAHOBICHO,

YTO NPUMEHEHHE ammapara pPaJHOBOJIHOBOH  XHPYPruu
“Surgitron”, a  TakKe  BBICOKOYACTOTHOTO  3JIEKTPO-
xupyprudeckoro  ammapara ‘KLS ~ Martin”  cokpamaer

MIPOAOJDKUTENBHOCTD onepauun 10 15+5muH, ymenbiaeT 00bEM
kpoBonotepu a0 20+10 mu, NOTPeOHOCTH B HAPKOTHYECKUX
aHaJIbreTHKax 0 2+1 MJI M HEepUOJ CTalOHAPHOTO JICYCHUS
maneHToB 10 4+1 cyTtok. PesympTaTel Mop¢oiorugeckoro
HCCIENIOBAaHUS CBUICTENBCTBYIOT O TOM, 4YTO HpHUMEHEHHE
BEIIIEYKA3aHHBIX COBPEMEHHBIX XHPYPIHYECKHX TEXHOJIOTHH
MPUBOANT K HE3HAYMTEIbHOW ITyOMHE HEKpo3a TKaHeHd OT
0,165+0,14am npu mnpumeHenuu ammapara “Surgitron” mo
0,192+0,1Zmm npu npumeHeHud anmapara ‘KLS Martin”,
obecreunBas KOCMETHYHOCTb OIepalHii.

KuroueBble cioBa: anmapar paguoBOJHOBON XUPYpPrHH,
anmnapaT BBICOKOYACTOTHOM JIEKTPOXHPYPTUH, METAJUTMYECKHUil
XUPYPIUYECKHi CKaJbIelb, COYETAHHAs IaTOJNOTHS, aHAIBHBINA
KaHaJl, npsiMast KHILKa.

Penensent Jlsaxoscerpkuii B.1.

11



