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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

	 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
	 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
	 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
	 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
	 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
	 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
	 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
	 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
	 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
	 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
	 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
	 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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The combined pathology of the anal canal and rectum is a 
very important problem today, due to its progressive growth, 
especially in industrialized countries over the past two or three 
decades. Patients with hemorrhoids, anal fissure, anal abscess 
and anal fistula account for 19-42% in the structure of coloproc-
tological diseases [2]. The most common combination of hemor-
rhoids with anal fissure, anal fistula, anal polyp, hypertrophied 
perianal skin tags, perianal warts [1].

Surgical treatment of combined pathology of the anal canal and 
rectum requires a special approach to the choice of tactics and 
method of treatment of this pathology, which provide minimal im-
pact on tissues, preventing postoperative complications [8].

The progressive development of modern surgical technolo-
gies has contributed to the active introduction into coloprocto-
logical practice of new high-tech methods of surgical treatment 
of various pathologies of the anal canal and rectum. Thus, one of 
the first widely used in coloproctology was monopolar electro-
coagulation, thanks to which it was possible to coagulate vessels 
up to 1 mm in diameter. It significantly reduced pain, especially 
in patients after open hemorrhoidectomy, provided adequate he-
mostasis, but at the same time, had a number of disadvantages: 
adhesion of tissue to the electrode, inefficient coagulation of tis-
sues with high resistance, thermal damage to adjacent structures, 
great depth of tissue sometimes it can reach 9 mm [3].

Relatively recently, the modern range of proctology uses a bi-
polar electro thermal system “Liga Sure” for surgical treatment 
of hemorrhoids, which is designed for coagulation and vascular 
cross-section of more than 7 mm in diameter, which provides 
controlled energy supply to tissues and reliable hemostasis. 
The basic mechanism is melting of collagen and elastin with 
the formation of a dense film of the “welded zone” type, which 
separates the wound from the external environment, preventing 
its infection. In addition, there is no need to isolate and treat the 
vascular leg of the hemorrhoid, so this method of hemorrhoid-
ectomy is called “closed sutureless hemorrhoidectomy”. The 
depth of thermal impact on the tissues when using this system 
is 2 mm [4]. But, unfortunately, this technique had a number 
of disadvantages: intensive pain (11.7%), recurrence of diseases 
(7.5%), postoperative bleeding (2.1-7.1%), anal stricture (2.1 - 
2.8%) [5,15].

The Ultra Cision ultrasonic harmonic scalpel from Ethicon 
Endo-Surgery (USA) is widely used in coloproctology. The 
principle of operation is based on the oscillation of the working 
nozzle, which leads to the destruction of hydrogen compounds 
in the protein structures of collagen and their bonding. As a re-
sult, there is coagulation of the lumen of blood vessels up to 5 
mm in diameter, and the depth of thermal impact on the tissues 
does not exceed 1.5 mm [4,9]. These properties make it pos-
sible to perform surgery without vascular stitching with minimal 
thermal impact on the tissues of the anal canal, which reduces 
the duration of the operation. However, this method is accom-
panied by the occurrence of postoperative bleeding (2.1-6.1%), 
severe pain (5-7.6%), dysuric disorders (5%), prolonged healing 
of postoperative wounds (6%) and recurrence of diseases (9.1%) 
[10-12].

Over the last decade, there have been increasing publica-
tions on the use of laser technology in the treatment of non-
neoplastic diseases of the anal canal and rectum [2,7]. The 
use of a “laser scalpel” is based on the direct mechanical 
impact of high-intensity irradiation, which allows you to cut 
and “weld” fabrics. Infrared laser irradiation of the spectrum 
reduces inflammatory changes in postoperative wounds and 
reduces pain, by stimulating the metabolic activity of cells 
and enhancing their regeneration processes [4]. However, 
studies on the use of laser for the treatment of hemorrhoids 
have shown that this method is accompanied by prolonged 
healing of postoperative wounds, which is probably due to 
the deep thermal effect on the tissues, which can sometimes 
reach 4.2 mm and the need for additional stitching vessels 
due to the risk of bleeding [4,6]. In addition, a number of 
studies have demonstrated the ineffectiveness of laser tech-
nology in chronic hemorrhoids stage III-IV and in chronic 
anal fissure due to severe inflammatory and scarring in the 
anal canal [13,14].

Thus, the urgency of the problem of combined pathology of 
the anal canal and rectum is quite high and contributes to the cre-
ation and implementation in practice of coloproctologists mod-
ern minimally invasive and highly effective methods of surgical 
treatment of this pathology, which would have minimal tissue 
damage, ensure no complications and recurrences, reduced the 
duration of inpatient treatment of patients and would promote 
their rapid medical and social rehabilitation. 

 The aim was to conduct a comparative evaluation of the ef-
fectiveness of high-frequency electrosurgical devices “ERBE 
ICC 200”, “EFA”, “KLS Martin”, as well as the device of radio 
wave surgery “Surgitron” in the treatment of combined pathol-
ogy of the anal canal and rectum.

Material and methods. Between January 2007 and March 
2020, the proctology department of Khmelnytskyi regional hos-
pital operated on 635 patients with combined pathology of the 
anal canal and rectum using high-frequency electrosurgical de-
vices “ERBE ICC 200”, “EFA”, “KLS Martin” and the device of 
radio-wave surgery “Surgitron”. Of these, 358 (56.4%) patients 
were male and 277 (43.6%) patients were female. The age of 
patients ranged from 18 to 76 years.

Thus, for the period from March 2008 to February 2019 in 
the proctology department of Khmelnytskyi regional hospital 
169 patients with combined pathology of the anal canal and 
rectum were operated using high-frequency electrosurgery de-
vice “ERBE ICC 200”, which formed the first study group. 104 
(61,5%) patients were male and 65 (38.5%) were female. The 
age of patients ranged from 20 to 76 years.

In the first study group, all patients underwent surgery using a 
high-frequency electrosurgery device “ERBE ICC 200”. At the 
heart of this device with an output frequency of 330 KHz and a 
nominal power of 50 - 80 W at 200 - 500 Ohms, there is a sys-
tem of automatic power control that recognizes low-impedance 
loads, regulating the high-frequency generator, due to which the 
quality of the tissue section and the required intensity of hidh-
frequency voltage is ensured.

THE RESULTS OF SURGICAL TRATMENT OF COMBINED ANORECTAL DISEASES 
USING RADIO-FREQUENCY AND HIGH-FREQUENCY ELECTROSURGICAL DEVICES 

1,2Balytskyy V., 3Zakharash  M., 3Kuryk O.

1Vinnytsia National M.I. Pyrogov Memorial Medical University; 2Khmel`nyts`kyi Regional Hospital, Khmel`nyts`kyi; 
3Bogomolets National Medical University, Kyiv, Ukraine
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In the period from January 2007 to February 2019, 114 pa-
tients with combined pathology of the anal canal and rectum 
were operated on in the proctology department of Khmelnytskyi 
regional hospital using the high-frequency electrosurgery device 
“EFA”, which was the second study group. Of these, 65 (57%) 
patients were male and 49 (43%) were female. The age of pa-
tients ranged from 24 to 72 years.

In the second study group, surgery was performed on all pa-
tients using a high-frequency electrosurgery device “EFA”. This 
device has a system of adaptive control of the output high-fre-
quency voltage depending on the resistance of the tissue with the 
stabilization of the output power, which is 200W at a frequency 
of 375kHz in a wide range of loads (from 100 to 2000Ohm). 
This unique feature of the device allows to carry out an elec-
trotomy and electro coagulation with the maximum effect and 
the minimum necrosis of tissues, and also allows to use it in 
liquid environments.

In the period from October 2017 to March 2020, 107 pa-
tients with combined pathology of the anal canal and rectum 
were operated on in the proctology department of Khmelnytskyi 
regional hospital using the “KLS Martin” high-frequency elec-
trosurgery device, which was the third study group. 43 of them 
(40.2%) patients were male and 64 patients (59.8%) were fe-
male. The age of patients ranged from 19 to 65 years.

In the third study group, surgery was performed on all pa-
tients using a device of high-frequency electro surgery “KLS 
Martin ME MB1”. An important feature of this electrosurgical 
complex with an output frequency of 450 kHz is the presence of 
a mixed cutting mode with marginal coagulation effect, as well 
as a “spray-coagulation” mode, which provides fast and uniform 
hemostasis with minimal carbonization, which improves wound 
healing and prevents deep necrosis.

Between September 2009 and February 2019, the proctology 
department of Khmelnytskyi regional hospital operated on 245 
patients with combined pathology of the anal canal and rectum 
using the “Surgitron” radio-wave surgery apparatus, which 
formed the fourth study group. Of these, 143 (58.4%) patients 
were male and 102 (41.6%) were female. The age of patients 
ranged from 18 to 74 years.

In the fourth study group, surgery was performed on all pa-
tients using a radio-wave surgery device “Surgitron F.F.P.F. 
EMC”. The basis of this device is the effect of converting elec-
tric current on a radio wave with an output frequency of 3.8-
4.0 MHz, under the influence of which the cut tissue resists the 
penetration of radio waves, while emitting heat, under the influ-
ence of which tissue cells in the path waves, disintegrate and 
evaporate, and the tissue seems to “disperse”. This feature of the 
device of radio-wave surgery with the above-stated frequency 
of waves causes soft influence on fabrics with their minimum 
damage.

All 635 patients, who were divided into 4 study groups, signed 
a voluntary informed consent for anesthesia and surgery, which 
were performed under spinal anesthesia.

After surgical interventions using high-frequency electro sur-
gery devices “ERBE ICC 200”, “EFA”, “KLS Martin”, as well 
as the radio-wave surgery device “Surgitron”, all patients from 
each study group underwent morphological examination of tis-
sues to study the depth of their necrosis.

The operating material was fixed in 10% neutral formalin 
solution. Next, the material was produced in a carousel histo-
processor  type STP-120, for filling paraffin blocks used EC-
350 station, for cutting paraffin blocks - rotary microtome series 
HM - 340E, for staining histological specimens - Robot-Stain-

erHMS-740  (all devices from  Carl Zeiss MICROM Interna-
tional GmbH). The drugs were stained with hematoxylin and 
eosin. An Axioskop 40 microscope with an AxioCamMRc5 
camera (Karl Zeiss) was used.

Measurement of the thickness of layer of coagulation necrosis 
was performed using an eyepiece-micrometer scale.

Statistical analysis of the obtained data was performed using 
IBM SPSS Statistics software 21. Verification of the distribution 
of normality was performed using the Kolmogorov-Smirnova 
criteria, as amended by Lillefors and Shapiro-Wilk. Median, 
25th and 75th percentiles were given for descriptive statistics 
of   Kruskal-Wallis H-test (critical significance level - 0.05) was 
used for group comparison, and Mann-Whitney criterion was 
used for pair wise comparison of groups (critical significance 
level - 0.0085).

Results and discussion. In the course of the study it was 
found that in the first study group in 132 patients (78.1%) 2 dis-
eases were detected, in 35 (20.7%) - 3 diseases, in 2 (1.2%) - 4 
diseases of canal and rectum.

The most common variants of combined pathology of the 
anal canal and rectum: chronic anal fissure and anal polyp - in 
18 (10.6%) patients, chronic anal fissure and combined hemor-
rhoids - in 14 (8.3%) patients, combined hemorrhoids and anal 
polyp in 14 (8.3%) patients, combined hemorrhoids and chronic 
anal fistula in 13 (7.7%) patients, chronic anal fissure, anal pol-
yp and hypertrophied perianal skin tags in 5 (2.9%) patients, 
combined hemorrhoids, chronic anal fissure and anal polyp - in 
5 (2.9%) patients, external hemorrhoids and anal polyp - in 4 
(2.4%) patients.

The nature of the performed surgical interventions depend-
ed on the variant of combined pathology of the anal canal and 
rectum. The most common combinations of surgical interven-
tions were performed: anal fissure excision + polypectomy - 18 
(10.6%), hemorrhoidectomy + anal fissure excision - 14 (8.3%), 
hemorrhoidectomy + polypectomy - 14 (8.3%), hemorrhoidec-
tomy + excision anal fistula - 13 (7.7%), anal fissure excision + 
polypectomy + electroexcision of hypertrophied perianal skin 
tag - 5 (2.9%), hemorrhoidectomy + anal fissure excision + 
polypectomy - 5 (2.9%), hemorrhoidectomy + polypectomy - 4 
(2.4%).

During the study in the second study group in 85 patients 
(74.5%) 2 diseases were detected, in 26 (22.8%) - 3 diseases, in 
3 (2.7%) - 4 diseases of the anal canal and rectum.

The most common variants of combined pathology of the anal 
canal and rectum: chronic anal fissure and anal polyp - in 27 
(23%) patients, chronic anal fissure and combined hemorrhoids 
- in 22 (19%) patients, combined hemorrhoids and chronic anal 
fistula - in 18 (16%) patients, combined hemorrhoids and anal 
polyp - in 15 (13%) patients, chronic anal fissure, anal polyp and 
hypertrophied perianal skin tags - in 8 (7%) patients, combined 
hemorrhoids, chronic anal fissure and anal polyp - in 8 (7%) 
patients, external hemorrhoids and  anal fistula - in 6 (5%) pa-
tients,  anal fistula and anal polyp - in 6 (5%) patients, chronic 
internal hemorrhoids of  III stage and chronic anal fissure - in 4 
(3%) patients.

The following combinations of surgical interventions were 
performed in patients of this study group: anal fissure excision 
and polypectomy in 27 (23%) patients, anal fissure excision and 
hemorrhoidectomy in 22 (19%), hemorrhoidectomy and anal 
fistula excision in 18 (16%) , hemorrhoidectomy and polypec-
tomy - in 15 (13%), anal fissure excision, polypectomy, electro-
excision of hypertrophied perianal skin tag - in 8 (7%), hem-
orrhoidectomy, anal fissure excision, polypectomy - in 8 (7%), 
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hemorrhoidectomy and anal fistula excision in 6 (5%), excision 
of anal fistula and polypectomy in 6 (5%), hemorrhoidectomy 
and excision of anal fissure in 4 (3%).

During the study in the third study group it was found that 
68 patients (63.5%) had 2 diseases, 32 (29.9%) - 3 diseases, 6 
(5.6%) - 4 diseases, 1 (0.9%) - 5 diseases of the anal canal and 
rectum.

The most common in this group were the following variants 
of combined pathology of the anal canal and rectum: chronic 
anal fissure and anal polyp - in 20 (18.7%) patients, combined 
hemorrhoids and chronic anal fissure - in 13 (12.1%) patients, 
chronic anal fissure, anal polyp and hypertrophied perianal skin 
tags - in 12 (11.2%) patients, chronic anal fissure, anal polyp and 
combined hemorrhoids - in 9 (8.4%) patients, combined hemor-
rhoids and anal fistula - in 8 (7.5%) patients, external hemor-
rhoids and chronic anal fissure - in 6 (5.6%) patients, anal fistula 
and anal polyp - in 4 (3.7%) patients, anal polyp and hypertro-
phied perianal skin tags - in 4 (3.7%) patients, chronic anterior 
anal fissure, chronic posterior anal fissure and anal polyp - in 3 
(2.8%) patients.

Patients of the third study group underwent the following 
types of combined operations in the most common variants of 
combined pathology: anal fissure excision and polypectomy - in 
20 (18.7%) patients, hemorrhoidectomy and anal fissure exci-
sion - in 13 (12.1%) patients, excision anal fissure, polypectomy 
and electroexcision of hypertrophied perianal skin tag - in 12 
(11.2%) patients, anal fissure excision, polypectomy and hemor-
rhoidectomy - in 9 (8.4%) patients, hemorrhoidectomy and anal 
fistula excision - in 8 (7, 5%) patients, hemorrhoidectomy and 
excision of the anal fissure - in 6 (5.6%) patients, excision of the 
anal fistula and polypectomy - in 4 (3.7%) patients, polypectomy 
and electroexcision of hypertrophied perianal skin tag - in 4 (3, 
7%) of patients, excision of the anterior anal fissure, excision of 
the posterior anal fissure and polypectomy - in 3 (2.8%) patients.

As a result of the study it was found that in the fourth study 
group in 188 patients (76.7%) were found 2 pathologies, in 51 
(20.8%) - 3 pathologies, in 6 (2.5%) - 4 pathologies of the anal 
canal and rectum.

The most common variants of combined pathology of the 
anal canal and rectum: chronic anal fissure and anal polyp - in 
45 (18.4%) patients, chronic anal fissure and combined hem-
orrhoids - in 31 (12.6%) patients, combined hemorrhoids and 
anal polyp in 23 (9.4%) patients, combined hemorrhoids and  
anal fistula in 23 (9.4%) patients, external hemorrhoids and anal 
polyp in 18 (7.3%) patients, chronic anal fissure, anal polyp and 

hypertrophied perianal skin tags in 13 (5.3%) patients, exter-
nal hemorrhoids and chronic anal fissure in 12 (4.9%) patients, 
combined hemorrhoids, chronic anal fissure and anal polyp in 10 
(4.1%) ) patients, external hemorrhoids, chronic anal fissure and 
anal polyp - in 10 (4.1%) patients, anal polyp and hypertrophied 
perianal skin tags - in 10 (4.1%) patients.

Patients in the fourth study group underwent the following 
types of combined operations: anal fissure excision and polyp-
ectomy in 45 (18.4%) patients, anal fissure excision and hem-
orrhoidectomy in 31 (12.6%) patients, hemorrhoidectomy and 
anal fistula excision in 23 (9.4%) patients, hemorrhoidectomy 
and polypectomy - in 23 (9.4%) patients, hemorrhoidectomy 
and polypectomy - in 18 (7.3%) patients, anal fissure excision, 
polypectomy and electroexcision of hypertrophied perianal skin 
tag - in 13 (5.3%) patients, hemorrhoidectomy and anal fissure 
excision - in 12 (4.9%) patients, hemorrhoidectomy, anal fissure 
excision and polypectomy - in 10 (4.1%) patients, hemorrhoid-
ectomy, anal fissure excision and polypectomy - in 10 (4.1%) 
patients, polypectomy and electroexcision of hypertrophied 
perianal skin tag - in 10 (4.1%) patients.

Comparative characteristics of high-frequency electrosurgical 
devices “ERBE ICC 200”, “EFA” and “KLS Martin”, as well 
as the device of radio-wave surgery “Surgitron” in the surgical 
treatment of patients with combined pathology of the anal canal 
and rectum are shown in Table 1, which shows 25th  and 75th 
percentiles, as well as minimum and maximum values.

According to the results of the comparison of groups due 
to the Kruskel-Wallis test, the difference between the groups 
is statistically significant for all parameters (p <0.001). A pair 
wise comparison of groups according to the Mann-Whitney 
test revealed no statistically significant difference between 
the 3rd and 4th  groups in terms of duration of surgery and 
severity of pain; the volume of blood loss did not reveal a 
statistically significant difference between the 2nd , 3rd  and 
4th  groups; the parameter depth of the coagulation necrosis 
layer did not reveal a statistically significant difference be-
tween the 2nd  and 3rd  groups. Among other pairs of groups, 
statistically significant differences were found at the level of 
significance  p <0.001.

In the morphological study it was found that when using the 
device of high-frequency electro surgery “ERBE ICC 200” in 
patients of the first study group tissue incision was due to their 
dissection and coagulation with control of hemostasis and the 
formation of thin layer coagulation necrosis median thickness of 
which was 0.303 mm (Fig. 1).

Table 1. Comparative characteristics of the use of modern surgical technologies 
in the treatment of combined pathology of the anal canal and rectum

Comparison criteria “ERBE” ICC 200
(n=169)

“ EFA”
(n=114)

“KLS Martin”
 (n=107)

“Surgitron”
(n=245)

Duration of operation (min.) 20 (17-23) 25 (22-28) 16 (13-18) 17 (14-19)

Volume of blood loss (ml) 14 (10-19) 20 (17-22) 20 (16-24) 20 (15-25)

The severity of pain (the need 
for narcotic analgesics - ml) 3 (2-3) 2 (2-3) 2 (2-2) 2 (1-2)

Duration of inpatient treatment 
(days) 6 (5-7) 5 (4-6) 4 (3-5) 4 (3-4)

Depth of coagulation necrosis 
layer (mm)

0,303 (0,193-
0,383)

[0,113-0,457]

0,212 (0,138-0,319)
[0,074-0,434]

0,196 (0,100-0,280)
[0,053-0,333]

0,158 (0,092-0,173)
[0,037-0,297]

The table shows the values ​​of the medians, in parentheses are the 25th  and 75th  percentiles, 
and in square brackets - the minimum and maximum values 
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Fig. 1.The edge of the incision by the device of high-frequen-
cy electro surgery “ERBE ICC200” -preservation of the tissue 
structure with the formation of a thin layer of coagulation necro-
sis along the edge of the incision. Stained with  hematoxylin and 
eosin. Magnification X 100

Fig.2. The edge of the incision with a device of high-frequen-
cy electro surgery “EFA” - preservation of the tissue structure 
with the formation along the edge of the incision of a thin layer 
of coagulation necrosis. Stained with  hematoxylin and eosin. 
Magnification X 100

Fig. 3. The incision edge of the high-frequency electrosurgical 
device “KLS Martin” - preservation of the tissue structure by 
creating along the incision of a thin layer of coagulation necro-
sis. Stained with  hematoxylin and eosin. Magnification X 100

Fig. 4.  Edge of the incision when using the equipment of 
radio-wave surgery “Surgitron” – preservation  of the tissue 
structure by creating a thin layer of coagulation necrosis along 
the edge of the incision. Stained with  hematoxylin and eosin. 
Magnification X 100

In the morphological examination of tissues after the use of 
high-frequency electrosurgical device “EFA” in patients of the 
second study group, it was found that a thin layer of coagulation 
necrosis was formed, the median thickness of which was 0.212 
mm (Fig. 2). 

When using a high-frequency electrosurgical device “KLS 
Martin” in patients of the third study group, tissue preservation 
is observed with the formation of a thin layer of coagulation 
necrosis with a median thickness of 0.196 mm along the edge of 
the incision (Fig. 3).

The use of radio-wave device “Surgitron” in patients of the 
fourth study group helped to preserve the tissue structure by cre-
ating an incision in the thinnest layer of coagulation necrosis, 
the median depth of which was 0.158 mm (Fig. 4). 

The use of the “Surgitron” radiosurgery device for the treat-
ment of patients with combined pathology of the anal canal and 
rectum was accompanied by the formation of the thinnest layer 
of coagulation necrosis in the tissues, the depth of which ranged 
from 0.037 to 0.297 mm due to which the patients of the fourth 
study group had the least severe pain and they needed 1-2 ml of 
narcotic analgesics for analgesia, contributing to reduce inpa-
tient treatment for up to 3-4 days.

The obtained data confirm the existing opinion that the use of 
radio-wave surgery devices is accompanied by minimal thermal 
damage to tissues with a depth of coagulation necrosis up to 0.05 
mm, which creates favorable conditions for wound healing [3].

The use of high-frequency electrosurgery device “KLS Mar-
tin” was also accompanied by the formation of a thin layer of 
coagulation tissue necrosis with a depth of 0.053 to 0.333 mm, 
so that patients in the third study group had mild pain and they 
needed 2 ml of narcotic analgesics for analgesia which helped to 
reduce inpatient treatment to 3-5 days.

When using the device of high-frequency electrosurgery 
“EFA” formed a deeper layer of coagulation necrosis of tissues 
with a depth of 0.074 to 0.434 mm, so that patients in the second 
study group had more severe pain and they needed for analgesia 
2-3 ml of narcotic analgesics, which led to a longer period inpa-
tient treatment, which was 4-6 days.

The effect on the tissues of the high-frequency electrosurgery 
device “ERBE ICC 200” was accompanied by the formation of 
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the deepest layer-coagulation necrosis with a depth of 0.113 to 
0.457 mm, so that patients in the first study group had the low-
est blood loss among all groups, 10-19 ml, but most severe pain 
and they needed for analgesia 3 ml of narcotic analgesics, which 
was accompanied by the longest period of inpatient treatment, 
which was 5-7 days.

The obtained results of application of all above-mentioned 
high-frequency (with a frequency of 330 kHz in “ERBE ICC 
200” to 450 kHz in “KLS Martin”) electrosurgical devices tes-
tify that even the greatest depth of coagulation necrosis which 
they cause (from 0,333 to 0,457 mm), is significantly smaller 
compared to the use of advanced surgical technologies such as 
ultrasonic harmonic scalpel “UltraCision” and bipolar electro-
thermal system “LigaSure”, the depth of thermal impact on tis-
sues which, according to some authors, is 1.5 mm and 2 mm, 
respectively, which is often accompanied by scarring strictures 
of the anal canal [4,5,9].    In addition, the obtained data indicate 
that the greatest depth of coagulation necrosis obtained when 
using the device “ERBE ICC 200” with a thickness of 0.457 mm 
is much smaller than described by some authors [3] , it can be 
when using monopolar or bipolar coagulation, sometimes reach-
ing even 9mm. Also obtained as a result of the study, the great-
est depth of coagulation necrosis is less than with modern laser 
technology, the depth of thermal impact on tissues which can 
sometimes reach 4.2 mm, accompanied by a longer healing time 
of postoperative wounds [2,6].

Due to the minimal and insignificant impact on the tissues 
when using the radio-wave surgery device “Surgitron”, as well 
as the devices of high-frequency electrosurgery “ERBE ICC 
200”, “EFA” and “KLS Martin”, no scarring of the anal canal 
and deformations of the pararectal areas were detected in any 
patient, which contributed to the cosmetic nature of the com-
bined operations and led to the rapid rehabilitation of patients in 
the study groups.   

Conclusions. 1. The use of high-frequency electrosurgery 
devices «ERBE ICC 200”, “EFA”, “KLS Martin”, as well as 
the device of radio-wave surgery “Surgitron” for the treatment 
of combined pathology of the anal canal and rectum prevented  
scarring strictures of the anal canal and scarring pararectal defor-
mations due to insignificant tissue necrosis, which ranged from 
0.037 to 0.457 mm, contributing to the formation of a delicate 
elastic scar and causing the cosmeticity of combined operations.

2. The use of these modern radiosurgical and electrosurgical 
technologies, due to the minimal and insignificant impact on 
the tissues, reduces the duration of the operation, the severity 
of postoperative pain, improving the rehabilitation of patients.
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SUMMARY

THE RESULTS OF SURGICAL TRATMENT OF COM-
BINED ANORECTAL DISEASES USING RADIO-FRE-
QUENCY AND HIGH-FREQUENCY ELECTROSURGI-
CAL DEVICES 

1,2Balytskyy V., 3Zakharash  M., 3Kuryk O.

1Vinnytsia National M.I. Pyrogov Memorial Medical University; 
2Khmel`nyts`kyi regional hospital, Khmel`nyts`kyi; 3Bogomolets 
National Medical University, Kyiv, Ukraine

The combined pathology of the anal canal and rectum is a 
very important problem today, due to its progressive growth, 
especially in industrialized countries over the past two or three 
decades.

The aim of the study  was to conduct a comparative assess-
ment of using high-frequency electrosurgical devices and also 
radio-frequency  device for treatment of combined anal саnal 
and rectal pathology.

The results of treatment of 635 patients with combined anal 
canal and rectal  diseases have been analyzed. Using high-
frequency electrosurgical device “ERBE ICC 200” (ERBE 
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Elektromedizin GmbH, Germany) have been operated on 169 
(26,6%) patients, high-frequency electrosurgical device “EFA” 
(Russia) - 114 (17,9%) patients, high-frequency electrosur-
gical device “KLS Martin” (KLS Martin Group, Germany)- 
107 (16,9%) patients and radio-frequency  device “Surgitron” 
(Ellman International, USA) - 245 (38,6%) patients. After op-
erations for assessment the effectiveness of using the above 
technologies all patients in each group were underwent to mor-
phological investigations of anal canal and rectal tissues to study 
the depth of coagulation necrosis.

In case of using of the high-frequency electrosurgical device 
“ERBE ICC 200” the incision of tissues occurred with forma-
tion of coagulation necrosis layer, which  thickness was 0,113-
0,457mm, in case of using high-frequency electrosurgical device 
“EFA” a layer of coagulation necrosis formed with thickness 
0,074-0,434mm, in case of using high-frequency electrosurgical 
device“KLS Martin” forms a thin layer of coagulation necrosis 
in the thickness along the edge of the cut 0,053-0,333 mm and 
using of radio-frequency  device “Surgitron” was accompanied 
with the formation on the cut edge of a thin coagulation necrosis 
layer with depth 0,037-0,297mm. 

 Application of these modern radio-frequency and high-frequen-
cy technologies, due to the minimal and slight influence on tissues, 
contributes to reducing the operations duration, intensity of the 
postoperative pain, improving the terms of patients rehabilitation. 

Keywords: combined pathology, anal canal, rectum, radio –
wave surgery device, high – frequency electrosurgical devices.  

РЕЗЮМЕ

РЕЗУЛЬТАТЫ ХИРУРГИЧЕСКОГО ЛЕЧЕНИЯ СО-
ЧЕТАННЫХ АНОРЕКТАЛЬНЫХ ЗАБОЛЕВАНИЙ С 
ИСПОЛЬЗОВАНИЕМ РАДИОХИРУРГИЧЕСКИХ И 
ВЫСОКОЧАСТОТНЫХ ЭЛЕКТРОХИРУРГИЧЕСКИХ 
АППАРАТОВ

1,2Балицкий В.В., 3Захараш M.П., 3Курик Е.Г.   

1Винницкий национальный медицинский университет им. 
Н.И. Пирогова; 2Хмельницкая областная больница; 3Наци-
ональный медицинский университет им. А.А. Богомольца, 
Киев, Украина

Сочетанная патология анального канала и прямой кишки 
по сей день является весьма значимой проблемой, учитывая 
её прогрессивное увеличение, особенно в индустриальных 
странах за последние 2-3 десятилетия.

Целью исследования явилась сравнительная оценка эф-
фективности применения высокочастотных электрохирур-
гических аппаратов и аппарата радиоволновой хирургии в 
лечении сочетанной патологии анального канала и прямой 
кишки.

Проанализированы результаты лечения 635 пациентов 
с сочетанной патологией анального канала и прямой киш-
ки. С использованием аппарата высокочастотной электро-
хирургии “ERBE ICC 200” (ERBE Elektromedizin GmbH, 
Германия) прооперировано 169 (26,6%) больных, аппаратом 
высокочастотной электрохирургии “ЭФА” (ООО «ЭФА», 
Российская Федерация) – 114 (17,9%) больных, аппара-
том высокочастотной электрохирургии “KLS Martin” (KLS 
Martin Group, Германия) – 107 (16,9%) больных и аппаратом 
радиоволновой хирургии “Surgitron” (Ellman International, 
США) – 245 (38,6%) больных. После оперативных вмеша-

тельств для оценки эффективности применения вышеука-
занных технологий всем пациентам проводилось морфоло-
гическое исследование тканей анального канала и прямой 
кишки с целью изучения глубины их некроза.

   При использовании аппарата высокочастотной электро-
хирургии “ERBE ICC 200” разрез тканей происходил с обра-
зованием слоя коагуляционного некроза, толщина которого 
составляла 0,113-0,457 мм, при использовании высокоча-
стотного электрохирургического аппарата “ЭФА” образо-
вывался слой коагуляционного некроза, толщина которого 
равнялась 0,074-0,434 мм, при использовании электрохи-
рургического аппарата “KLS Martin” по краю разреза обра-
зовывался тонкий слой коагуляционного некроза толщиной 
0,053-0,333 мм, а применение радиоволнового устройства 
“Surgitron” сопровождалось образованием по краю разреза 
тонкого слоя коагуляционного некроза, глубина которого 
составляла 0,037-0,297 мм.

Применение вышеуказанных современных радиохирур-
гических и электрохирургических технологий, благода-
ря минимальному и незначительному влиянию на ткани, 
уменьшает продолжительность операции, интенсивность 
послеоперационного болевого синдрома, сокращает сроки 
реабилитации пациентов.

reziume

Serwymuli anoreqtuli daavadebebis qirurgi-
uli mkurnalobis Sedegebi radioqirurgiuli 
da maRalsixSiruli eleqtroqirurgiuli apa-
ratebis gamoyenebiT

1,2v.balicki, 3m.zaxaraSi, 3e.kuriki

1vinicas n.pirogovis sax. erovnuli samedicino 
universiteti; 2xmelnickis saolqo saavadmyofo; 
3a.bogomolecis sax. erovnuli samedicino uni-
versiteti, kievi, ukraina

analuri arxis da swori nawlavis Serwymuli 
paTologia sadReisod, misi progresuli zrdis 
gaTvaliswinebiT, gansakuTrebiT – industriul 
qveynebSi ukanaskneli 2-3 aTeuli wlis ganmav-
lobaSi, metad mniSvnelovan problemas warmoad-
gens. 
kvlevis mizans Seadgenda maRalsixSiruli 

eleqtroqirurgiuli aparatebis da radiotalRu-
ri qirurgiis aparatis gamoyenebis efeqturobis 
SedarebiTi Sefaseba analuri arxis da swori 
nawlavis Serwymuli paTologiis qirurgiuli 
mkurnalobis dros.
gaanalizebulia analuri arxis da swori naw-

lavis Serwymuli paTologiis mqone 635 paci-
entis mkurnalobis Sedegebi. maRalsixSiruli 
eleqtroqirurgiis aparatis “ERBE ICC 200”(ERBE 
Elektromedizin GmbH, germania) gamoyenebiT naope-
raciebia 169 (26,6%) avadmyofi, maRalsixSiruli 
eleqtroqirurgiis aparatiT “ЭФА” (ruseTi)  – 
114  (17,9%) avadmyofi, maRalsixSiruli eleqtro-
qirurgiis aparatiT “KLS Martin” (KLS Martin Group, 
germania) – 107 (16,9%) avadmyofi, radiotalRuri 
qirurgiis aparatiT “Surgitron” (Ellman International, 
aSS) – 245 (38,6%) avadmyofi. aRniSnuli teqnolo-
giebis gamoyenebis efeqturobis SefasebisaTvis 
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operaciuli Carevis Semdeg yvela pacients Cau-
tarda analuri arxis da swori nawlavis qso-
vilebis morfologiuri kvleva am ukanasknelTa 
nekrozis siRrmis Sefasebis mizniT.
maRalsixSiruli eleqtroqirurgiis aparatis 

“ERBE ICC 200” gamoyenebisas qsovilebis gakveTa 
xorcieldeboda koagulaciuri nekrozis fenis 
warmoqmniT, romlis sisqe Seadgenda 0,113-0,457 
mm-s, maRalsixSiruli eleqtroqirurgiis aparat-
is “ЭФА” gamoyenebisas warmoiqmneboda koagulaci-
uri nekrozis fena, sisqiT 0,074-0,434 mm, eleqtro-
qirurgiuli aparatis “KLS Martin” gamoyenebisas 

ganakveTis kideze warmoiqmneboda koagulaciuri 
nekrozis Txeli fena, sisqiT 0,053-0,333 mm, radio-
talRuri mowyobiloba “Surgitron”-is gamoyenebas 
ki mosdevda ganakveTis kideze koagulaciuri nek-
rozis Txeli, 0,037-0,297 mm sisqis fenis warmoqmna.
zemoaRniSnuli Tanamedrove radio- da eleqtro-

qirurgiuli teqnologiebis gamoyeneba, qso-
vilebze minimaluri da umniSvnelo gavlenis 
saSualebiT amcirebs operaciis xangrZlivo-
bas, postoperaciuli tkivilis sindromis in-
tensiurobas da pacientebis reabilitaciis 
vadebs.

COMPARISON OF THE PATIENT-CONTROLLED EPIDURAL  AND
INTRAVENOUS ANALGESIA AFTER OPEN COLORECTAL SURGERY: 

A RANDOMIZED CONTROLLED TRIAL

Agdgomelashvili I., Mosidze B., Merabishvili G., Demetrashvili Z.

Tbilisi State Medical University; High Technology Medical Center, University Clinic, Georgia 

Colorectal surgeries are associated to severe postoperative 
pain, long hospital stays and prolonged recovery time. Postoper-
ative analgesia is one of main parameter in patient management. 
It has an impact on respiratory, cardiovascular and endocrine 
systems [1,2]. Considering all these, adequate perioperative 
analgesia shows an improvement in clinical outcomes, avoids 
complications, reduces hospital stay and because of all these pa-
rameters increases patient’s satisfaction rate [3-7].

Choosing the best option of analgesia for colorectal surgeries 
still remains the task of different discussions and trials, because 
it is difficult to achieve adequate analgesia considering all ad-
verse effects, risks and benefits of each method. It depends on 
multiple factors [8]. Intravenous analgesia (IVA) with opioids 
and epidural analgesia (EA) are the most popular techniques 
for colorectal surgeries, but patient controlled methods become 
more and more popular during last few years, when the patient 
controls his own analgesia through the use of an electronic con-
troller.

Patient controlled techniques allow patients to self-adminis-
ter small boluses of analgesics, providing better titration and 
enhancing responsiveness in analgesic requirements [9-11]. 
Patient-controlled analgesia has been proposed as a safe and ef-
fective technique for postoperative analgesia and is considered 
to be the “gold standard” for pain relief after major surgeries 
[12,13].

During intravenous patient-controlled analgesia (IVPCA) 
with opioids, when the patient needs more analgesia, he pushes 
a button and will receive a predetermined small dose of opioid 
into the venous line. Opioids via IVPCA gives us ability to im-
prove analgesia level compared to nurse-delivered IM opioids, 
while the risks of sedation, hypoventilation and nausea are al-
most similar [14].

During epidural analgesia local anesthetics are being admin-
istered continuously at a rate set by clinician and also bolus doses 
according to patient’s requirements through the catheter-which is 
placed in the epidural space [15]. It is thought to reduce the sympa-
thetic stress response associated with surgery. Also, it has potential 
benefits which include earlier gastrointestinal recovery [16] de-
creased respiratory and cardiovascular complications [17, 18].

Patient-controlled epidural analgesia and intravenous analge-
sia methods, both use the agents, which have good analgesic 
characteristics. The goal of this study was to determine the benefits 
and side effects of each method. Intravenous analgesia (IVA) with 
opioids PCEA seems to have less side effects which are associated 
to opiates, for example respiratory complications and sedation (de-
lays patient activation and early recovery), while it can reach ex-
cellent analgesia [19]. But it is invasive procedure, needs special 
high-level skills and it is more expensive as well [20].

It should be mentioned, that education of patients regarding 
the objectives and potential risks of pain therapy is an impor-
tant aspect of pain management, that can lead to improved post-
operative analgesia. [21,22]. Preparing patients with accurate 
information as to what to expect postoperatively, including a 
possible level of postoperative discomfort and the availability 
of effective medication, may improve postoperative satisfaction 
and overall compliance with the initial pain control plan. [23,24]

The increasing use of minimally invasive techniques and fast 
track protocols have questioned the position of patient-con-
trolled epidural analgesia as the optimal method of pain man-
agement after major abdominal surgery. We therefore performed 
a prospective randomized study in adult patients undergoing 
colorectal surgeries to compare the effectiveness on pain and 
safety of two techniques of anesthesia and analgesia: combined 
epidural analgesia and general anesthesia followed by postoper-


