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Kuro4oBi ciioBa: noconani ananeHi ma pekmanvhi 3axX60pi06anHtsl, padioxXipypeiuHa MexHoI02IsA, eleKmpoXipypeiuti
MexXHono2ii

KioueBble ciioBa: couemannvie ananbHble U peKmanbHule 3a001e6anus, paouoxXupypeudeckas mexHoao2us,
9NeKMPOXupypudeckue mexHoI02uu

Abstract. Modern technologies in surgical treatment of combined anorectal pathology and their results.
Balytskyy V.V., Zakharash M.P., Kuryk O.H. Surgery of combined anal and rectal diseases requires an
unconventional tactics and methods of treatment of these pathologies, which provide minimal impact on tissues,
preventing postoperative complications. The aim of the study was to conduct a comparative evaluation of the
effectiveness of new radiosurgical and electrosurgical technologies in the treatment of combined anal and rectal
diseases by analyzing the clinical course of the postoperative period and the impact of these energy devices on the
morphostructure of operated tissues. The results of treatment of 747 patients with combined anal and rectal diseases
divided into four research groups and control group have been analyzed. In the first research group 169 (22,6%)
patients with electrosurgery device “ERBE ICC 200" have been operated on in the second research group — 114
(15,3%) patients with electrosurgery device "EFA", in the third research group — 107 (14,3%) patients — with
electrosurgery device "KLS Martin" and in the fourth research group — 245 (32,8%) patients with radiosurgery device
"Surgitron”. The control group consisted of 112 (14,9%) patients operated with a surgical scalpel. After surgery 30
patients from each study group underwent morphological investigation of rectal and anal tissues for measurement of
the thickness of thermal impacts on them, which was performed using an eyepiece-micrometer scale. Due to the
minimal and insignificant impact on the tissues during application of electrosurgery devices “KLS Martin”, “EFA” and
“ERBE ICC 200", as well as radiosurgery device "Surgitron”, there were detected neither scar anal strictures in any of the
four study groups, nor scarring deformities of the pararectal areas, which contributed to the cosmetic nature of the combined
operations and caused rapid rehabilitation of patients in the study groups. In the control group in 2 (2%) patients the
formation of scar anal stricture was diagnosed, which required conservative (1 patient) and operative (1 patient) measures to
eliminate them. Using modern radiosurgery and electrosurgery technologies for treatment of combined anal and rectal
diseases reduces the operation duration, volume of bleeding and intensity of the postoperative pain. Application of these
above technologies prevents the occurance of anal strictures and scar pararectal deformations.

Pedepar. CyuacHni TexHos10rii B Xipypriunomy JIiKyBaHHI IO€AHAHOI AHOPEKTAJbLHOI IATOJIOTII Ta iX pe3yJbTaTH.
Banuuskuii B.B., 3axapam M.IIL., Kypuk O.I'. Xipypeis noeonanux auanvHux i pekmanbHux 3axeoprosams 8UMade
HeCmaHOapmHoi Maxkmuky ma memooi@ NKY8aAHHs Yux NAamoaocit, wo nepedbauaiomv MIHIMATbHULL 6NIUE HA
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MKAHUHU, 3aN00iearoyyu BUHUKHEHHIO RNICIAONepayitiHux YCKIaOHeHb. Memoiw OocniodceHHs 0y10 NpogedeHHs No-
PIBHIbHOL OYIHKU eqheKmueHoCmi 3aCmocy8anHs HOGUX paOdiOXIpYypeiuHUX MA eNeKMpPOXIpYPIIYHUX MEXHON02IU Y
JIIKYBAHHI NOEOHAHUX 3AXBOPIOBAHbL AHANLHO20 KAHANY | NPAMOI KUWKU WIAAXOM aHARI3y KIiHiYHO20 nepebizy
nicasionepayitinoeo nepiody ma Gnauy Yux eHepeemuyHuUx Npucmpois Ha MOp@OCmpPYyKmypy ONepoSaHux MKAHUH.
IIpoananizosani pesynomamu nikyeanns 747 nayienmié 3 NOCOHAHUMU 3AXBOPIOBAHHAMU AHATILHO20 KAHANLY | NPAMOT
KUWIKU, PO3NOOLICHUX HA YOMUPU OOCIIONCY8AHI 2pYnu ma KOHMPOJbHY 2pyny. Y nepuwiiti docniodcyeanitl epyni  0yno
npooneposano 169 (22,6%) xeopux enexkmpoxipypeiunum anapamom “ERBE ICC 200", y Opyeiti docnioxcysaniii
epyni— 114 (15,3%) xeopux enexmpoxipypeiunum anapamom “IDPA”, y mpemiii docriocysaniu epyni — 107 (14,3%)
xeopux enexmpoxipypeiunum anapamom “KLS Martin” ma 6 wemeepmiui docnioxcysaniii epyni — 245 (32,8%) xeopux
padioxipypeiunum anapamom “Surgitron”. Konmponvny epyny cknanu 112 (14,9%) nayienmis, npooneposanux 3 6uxo-
pucmannam xipypeiunoeo cxkanvnens. Ilicns onepamusnux empyuans 30 nayicHmam 3 KONHCHOI 00CAIOHCY8AHOT epynu
npoBooUNOCH MOPEONO2IUHE OOCTIONCEHHA MKAHUH NPAMOT KUWKU MA AHATbHO20 KAHALY 3 MEMO 8UGHUEHHs 2TUOUHU
MepMiuHOo20 8NAUBY HA HUX 3d OONOMO2010 WKANU OKYIAAP-MiKpomempa. 3a60AKU MIHIMANbHOMY MA HE3HAYHOMY
8NIUBY HA MKAHUHU NPU BUKOPUCTNAHHI anapamis sucoxkouacmomuoi enekmpoxipypeii “KLS Martin”, “O®PA” ma
“ERBE ICC 200" mak, ax i npu suxopucmauni anapamy padioxsunvosoi xipypeii “Surgitron”, y sco0Ho2o
NayieHma 3 40mupbox O00CHIONCYBAHUX 2PYN He OVI0 6UsGNIeHO Hi pYOYesux AHANLHUX CMPUKMYp, Hi pyOyesux
Oepopmayii napapekmanrbHux OLISIHOK, WO CHPUSIO KOCMEMUYHOCMI KOMOIHOBAHUX Onepayiti ma 3yMO8NI08a10
weuoky peabirimayilo nayicumie 00cCHiodxcysanux epyn. Y kowmpoaouit epyni y 2 (2%) nayienmis 0yno
diazHocmoeano opmyearts pyoyegoi aHaibHOI CMPUKMYypU, Wo euMazailo KoucepgamusHux (6 1 nayienma) ma
onepamusnux (6 I nayienma) 3axodie 3 ix nikeioayii. Buxopucmanus cyyacHux padioxipypziuHux ma
eNeKMpOXIpYyPiUHUX MeXHONO02IU O NIKY8AHHS NOCOHAHUX AHANbHUX MdA PEeKMANbHUX 3AXBOPIOGAHL 3MEHULYE
mpugaiicms onepayii, IHmpaonepayitiHy Kpogosmpamy, RiCAAonepayiuHui 001b08uUll CUHOPOM. 3aCmOCY8aHHS
BULYEBKA3AHUX MEXHON02I O1a JIKY8AHHA HNOEOHAHUX AHALLHUX [ PeKMAalbHUX 3aX80PHEAHb 3anodicae

BUHUKHEHHIO AHAILHUX CIMPUKMYP ma pyoyesux depopmayii napapexmanrbHux OiIAHOK.

During the last two or three decades there is a
global trend towards a rapid increase in the incidence
of proctological diseases, among which the proportion
of combined anal and rectal pathology today reaches
65% [5] among all proctological diseases.

The relevance of the problem of combined anal
and rectal diseases is too high, which have deter-
mined today by lack of a unified approach for sur-
gery of this category of patients. Moreover, a rather
small number of publications on the results of
scientific researchs are devoted to the study of this
problem. Complications after combined operations
on the anal canal and rectum are scars anal
strictures, anal sphincter insuffiency and perineal
deformations [2, 4].

A rapid development of the latest surgical tech-
nologies allowed to introduce new high-tech tools
for surgery of various anorectal diseases into
coloproctological practice [5]. A special difference
of the modern period is the use of various energy
devices for the treatment of such patients.

Thus, Valleylab (USA) has developed a bipolar
electro-thermal system "LigaSure" for surgical treat-
ment of hemorrhoids [3]. This method of hemor-
rhoidectomy is called "closed sutureless hemor-
rhoidectomy". The depth of thermal impact on the
tissues when using this system is 2 mm [5]. But this
method, according to the references, is accompanied
by the occurrence of postoperative bleeding (2.1-
6.1%), severe pain (5-7.6%), dysuric disorders (5%),
tenesmus (10%), prolonged healing. postoperative
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wounds of the anal canal (6%) and recurrence of
anorectal pathology (9.1%) [7, 8, 9, 10].

The ultrasonic harmonic scalpel “UltraCision”
from EthiconEndo-Surgery (USA) has become
widely used in coloproctology, which thermal
impact on the tissues does not exceed 1.5 mm. [7].
But this technology is associated with the occurrence
of postoperative bleeding (2.1-6.1%), severe pain (5-
7.6%), urinary disorders (5%), tenesmus (10%),
long-term healing of anal canal wounds during
postoperative period (6%) and disease recurrence
9.1%) [7, 8,9, 10].

Thus, the urgency of the problem of combined
pathology of the anal canal and rectum is quite high
and requires the creation and implementation of
modern minimally invasive and highly effective
methods of surgical treatment of these diseases,
which would cause minimal tissue damage, absence
of complications and recurrence, reduce duration of
inpatient treatment and would promote fast medical
rehabilitation of patients.

The aim of the study was to conduct a com-
parative evaluation of the effectiveness of new
radiosurgical and electrosurgical technologies in the
treatment of combined diseases of the anal canal and
rectum by analyzing the clinical course of the
postoperative period and the impact of these energy
devices on the morphostructure of operated tissues.

MATERIALS AND METHODS OF RESEARCH

In the period from January 2007 to March 2020 in
the proctology department of Khmelnytsky Regional
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Hospital of Khmelnytsky Regional Council there were
operated 635 patients with combined diseases of the
anal canal and rectum, which included various variants
of anal polyps, chronic anal fissures, anal fistulas, chro-
nic hemorrhoids, hypertrophied perianal skin markers.

The research was conducted in accordance with the
principles of bioethics set out in the WMA Declaration
of Helsinki — “Ethical principles for medical research
involving human subjects” and “Universal Declaration
on Bioethics and Human Rights” (UNESCO).

Among the observed patients, 358 (56.4%) pa-
tients were males and 277 (43.6%) were females.
The age of patients ranged from 18 to 76 years.

By free sampling, all observed patients were
operated using the “Surgitron” radiosurgery device and
the “ERBE ICC 2007, “EFA” and “KLS Martin” elec-
trosurgery devices. All 635 patients, who were divided
into 4 study groups, signed a voluntary informed con-
sent for anesthesia and perfoming surgical operations,
which were performed using spinal anesthesia.

The control group consisted of 112 patients with
combined anal and rectal diseases, who were
operated traditionally using a scalpel.

The first study group consisted of 169 patients,
who were operated with device "ERBE ICC 200".
Of these, 104 (61.5%) patients were males and 65
(38.5%) were females, age — from 20 to 76 years.

The second study group consisted of 114 pa-
tients, who were operated with device "EFA. Of
these, 65 (57%) patients were males and 49 (43%)
were females, age — from 24 to 72 years.

The third study group consisted of 107 patients,
who were operated with device "KLS Martin". Of
these, 43 (40.2%) patients were males and 64 patients
(59.8%) were females, age — from 19 to 65 years.

The fourth study group consisted of 245 patients,
who were operated with device "Surgitron”. Of these,
143 (58.4%) patients were males and 102 (41.6%)
were females, age — from 18 to 74 years.

After surgery using the above radiosurgical and
electrosurgical technologies in 30 patients from each
study group, the clinical course of the postoperative
period was analyzed and morphological examination
of anal canal and rectal tissues to measure the depth
of thermal impact on them was performed using an
eyepiece scale.

The operating material was fixed in 10% neutral
formalin solution. Later, the material was placed in a
carousel histoprocessor type STP-120, for filling
paraffin blocks, station EC-350 was used, for cutting
paraffin blocks — rotary microtome series HM — 340E,
for staining histological specimens — machine Robot-
Stainer HMS-740 (all devices from MICROM
InternationalGmbH). Histological preparations were
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stained with hematoxylin and eosin. An Axioskop
40 microscope with an Axio Cam MRc5 camera (Karl
Zeiss) was used.

Statistical analysis of the obtained data was
performed wusing IBM SPSS STATISTICS
SUBSCRIPTIONAL TRIAL software. L/N: L-
CZAA-BHGS85V. The normality of distribution
was performed using the Kolmogorov-Smirnov
criteria, with Lillefors and Shapiro-Wilk amend-
ments. The equality of variances was checked
using the Livin test. The critical level of statistical
significance was 0.05 [1].

In groups with homogeneous variances, where the
values of the indicators were distributed normally, one-
way analysis of variance was used to compare the
groups, and the Bonferroni test was used for pair
comparison. In groups with inhomogeneous variances,
where the values of the indicators were normally
distributed, the Welch test and the Brown-Forsyth test
were used for comparison, and the Games-Howell test
was used for pair comparison. In groups with
homogeneous variances, where the values of the
indicators were not distributed normally, the Kraskel-
Wallis test was used for comparison, and the Mann-
Whitney test was used for pair comparison [1].

For pair comparison, the group-adjusted critical
significance level was defined as 0.05/10=0.005
(because 5 groups were compared and 10 pair com-
parisons were performed).

RESULTS AND DISCUSSION

The most common variants of combined diseases
of the anal canal and rectum, which occurred in all
study groups and types of surgical interventions in
447 patients are presented in Table 1.

Comparative characteristics of the clinical course of
the postoperative period with the use of radiosurgical
device "Surgitron", electrosurgical devices ERBE ICC
200, "EFA" and "KLS Martin", as well as a metal
scalpel in the surgical treatment of patients with
combined diseases of the anal canal and rectum is
shown in Table 2, in which the indicators are presented
as M+£SD, where M — arithmetic mean, S — standard
deviation (95% CI mean).

As a result of the study it was found that when
using radiosurgical device "Surgitron" and electro-
surgical device "KLS Martin", the depth of coagulation
necrosis was approximately the same being
0.189+0.085 mm at a radiofrequency exposure, and
with an electrosurgical device "KLS Martin" —
0.194+0.09 mm. These indicators were the lowest
among all study groups. These devices had the shortest
duration of surgery, low blood loss volume, least
pronounced postoperative pain, and the shortest
inpatient treatment term.

73



KJIIHI9HA MEJIHITHHA

Table 1

The most common variants of combined anal and rectal diseases
in the studied groups and the types of performed surgical operations

Variant of combined pathology

The type of the performed surgical operations

Number of patients
(% of the total number)

Anal polyp and chronic anal fissure

Combined hemorrhoids and chronic anal fissure

Anal fistula and combined hemorrhoids

Anal polyp and combined hemorrhoids

Anal polyp, chronic anal fissure and
hypertrophied perianal skin markers

Anal polyp, chronic anal fissure and combined
hemorrhoids

Anal polyp and external hemorrhoids

Chronic anal fissure and external hemorrhoids

Hypertrophied perianal skin markers and anal
polyp

External hemorrhoids, anal polyp and chronic
anal fissure

Polypectomy and excision of the anal fissure 110
17,3%)
Excision of the anal fissure and hemorrhoidectomy 80 (12,6%)
Excision of the anal fistula and hemorrhoidectomy 62 (9,7%)
Polypectomy and hemorrhoidectomy 61 (9,6%)
Polypectomy, excision of the anal fissure and 38 (5,9%)
electroexcision of hypertrophied perianal skin marker
Polypectomy, excision of the anal fissure and 32 (5,0%)
hemorrhoidectomy
Polypectomy and hemorrhoidectomy 22 (3,5%)
Excision of the anal fissure and hemorrhoidectomy 18 (2,8%)
Electroexcision of hypertrophied perianal 14 (2,2%)
skin marker and polypectomy

Hemorrhoidectomy, polypectomy 10 (1,6%)

and anal fissure excision

The use of the electrosurgical device "EFA" was
accompanied by a greater depth of coagulation tissue
necrosis (0.208+0.097 mm), compared with the pre-
vious group. The average duration of operations and
the period of inpatient treatment were longer.

When using the “ERBE ICC 200 electrosurgical
device, the volume of blood loss was the lowest
among all study groups, but the depth of coagulation
necrosis was the largest (0.302+0.107 mm), which
was accompanied by the most severe pain in the
postoperative period and the longest period of
inpatient treatment. Nevertheless, even the deepest
thermal effect on tissues, which according to our
data was 0.409 mm when using this device, was
much less than the depth of thermal effect on tissues,
which, according to some authors, is from 1.5 to
2 mm, respectively, which is often accompanied by
the appearance of scar strictures of the anal canal
and a longer period of healing of postoperative
wounds [2, 5, 6].
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The use of a surgical scalpel in the control group
was accompanied by the longest duration of
operations, the largest blood loss, the most
pronounced postoperative pain syndrome and the
longest period of inpatient treatment.

The analysis allowed us to establish that the used
modern technological devices ("Surgitron", "KLS
Martin", "EFA" and "ERBE ICC 200"), due to the
minimal and insignificant impact on tissues during
surgery in the anorectal area did not lead to the
development of complications in any of the patients,
including the development of scar strictures,
which provided fast rehabilitation of patients. At
the same time, in the control group in 2 (2%)
patients the formation of scar stricture of the anal
canal was detected, which required conservative
(in 1 patient) and operative (in 1 patient) measures
to eliminate them.
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Table 2

Comparative characteristics of the use of modern and traditional surgical technologies
for the treatment of combined anal and rectal diseases (M+SD)

« ' « Metal Statistical ‘e N
Comparison |“Surgitron” ERBE “EFA” KL.S,, surgical significance Statlstlca'l significance
- ICC 200 Martin . of difference
criteria (n=30) (n=30) (n=30) (n=30) scalpel of difference between groups in pairs
(n=30) between groups
Duration of 15+3 20+3 25+3 15+3 29+3 <0.001%' <0.001 (S-ER)*; <0.001 (S-EF)*;
operation <0.001 (S-K)*; <0.001 (S-M)*;
(min.) <0.001 (ER-EF)*; <0.001 (ER-K)*;
<0.001 (ER-M)*; 1 (EF-K);
<0.001 (EF-M)*; <0.001 (K-M)**
Volume of 20+6 15+6 20+3 20+6 40+6 <0.001%** 0.003 (S-ER)*; 0.011 (S-EF);
bleeding (ml) 0.011 (S-K); <0.001 (S-M)*;
1 (ER-EF); 1 (ER-K);
<0.001 (ER-M)*;
1 (EF-K); <0.001 (EF-M)*;
<0.001 (K-M)*®
Severity of 2+1 3+1 2+1 2+1 4+1 <0.001** <0.001 (S-ER)*; <0.001 (S-EF)*;
pain <0.001 (S-K)*; <0.001 (S-M)*;
syndrome 1 (ER-EF); 0.268 (ER-K);
(need for <0.001 (ER-M)*; 0.268 (EF-K);
narcotic <0.001 (EF-M)*; <0.001 (K-M)**
analgesics -
ml)

Duration of 4=1 6=x1 5+1 4+1 71 <0.001* <0.001 (S-ER)*; <0.001 (S-EF)*;
inpatient <0.001 (S-K)*; <0.001 (S-M)*;
period (days) <0.001 (ER-EF)*; <0.001 (ER-K)*;

<0.001 (ER-M)*; 0.447 (EF-K);
<0.001 (EF-M)*; <0.001 (K-M)*®
Depth of  0.189+0.085 0.302+0.107 0.208+0.097 0.194+0.09 - <0.001** <0.001 (S-ER)*; 0.002 (S-EF)*;
coagulation <0.001 (S-K)*; 0.464 (ER-EF);
necrosis 0.773 (ER-K); 0.271 (EF-K)*
layer (mm)

Notes: *Statistically significant difference (first letters of the names of the devices compared are indicated: S — Surgitron, ER — ERBE ICC200, EF —
EFA, K - KLS Martin, M — Metal surgical scalpel). Group comparisons were performed using: ' — one-way analysis of variance; > — the Welch test
and the Brown-Forsyth test; 3 _ the Kruskall-Wallis test; * — the Bonferroni test; ° — the Games-Howell test; ® — the Mann-Whitney test.

CONCLUSIONS

1. Using of electrosurgery devices "ERBE ICC
200", "EFA", "KLS Martin", as well as radiosurgery
device "Surgitron" for the treatment of combined
anal and rectal diseases helps to reduce the duration
of surgery, volume of bleeding, pain syndrome after
operations, and also, due to the minimum influence
on tissues, promotes formation of a delicate elastic
scar, causing faster healing of postoperative wounds
and improving medical rehabilitation.

2. Application of these modern radiosurgical and
electrosurgical technologies for the treatment of
combined anal and rectal diseases prevented anal
strictures and scarring of perianal areas due to the
small depth of tissue necrosis, defining the cosmecis
of combined operations.
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