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Abstract

Objective. To evaluate the effectiveness of surgical treatment of anal canal and rectum combined pathology, through combined
surgical interventions using modern electro— and radiosurgical technologies.

Materials and methods. A comparative evaluation of the results of surgical treatment of 681 patients with combined pathol-
ogy of the anal canal and rectum, who underwent combined single—stage operations using high—frequency electrosurgery and
radio—wave surgery.

Results. In case of application the device for radio—wave surgery "Surgitron", and also devices of high—frequency electrosur-
gery "ERBE ICC 200", "EFA", "KLS Martin" duration of operation is reduced to (15 — 25 * 3) minutes, volume of blood loss de-
creases to (15 + 6) ml, the need for narcotic analgesics decreases up to (2 = 1) ml, the duration of inpatient treatment was re-
duced up to (4 £ 1) days.

Conclusions. The use of modern radio— and electrosurgical technologies for the treatment of combined anorectal pathology
prevents the occurrence of anal canal strictures and scarring of the perianal areas, causing the cosmeticity of combined operations.

Keywords: combined pathology of the anal canal and rectum; combined operations; apparatus of radio wave surgery "Sur-

gitron"; high—frequency electrosurgery devices "ERBE ICC 200", "EFA", "KLS Martin".

Pedepar

Mera. OniHKa e(PEKTUBHOCTI XipypriyHOrO JIKYBAHHS IOEJHAHOI IATOJIOT{] AHAJIbHOI'O KAHAY i HPAMOI KAIIKH, IKE TOJIATAJIO
Y BUKOHaHHi KOMOiHOBAaHUX ONIEPATHBHUX BTPYYdHb 3 BUKOPHUCTAHHAM CY4aCHUX €JIEKTPO— TA PAAiOXiPyPriuHUX TEXHOJIOTIM.
Marepianau i Merogu. [IpoBeeHa MOPIBHAILHA OIiHKA PE3Y/IBIATIB XiPYPridHOTO MiKyBaHHI 681 MaIli€HTa 3 TOEAHAHOIO M1a-
TOJIOTI€I0 AHAILHOT'O KAHAJTY i IIPSAMOI KAIIKY, AKOMY OyJIM BUKOHAHI KOMOIHOBAHi OJHOETAIIHI OIlE€Pallii 3 BAKOPUCTAHHAM aIld-
paTiB BUCOKOYACTOTHOI EJIEKTPOXiPyprii Ta araparTa pagioXBHUaIbOBOI Xipypril.

PeayapraTu. Y pasi 3aCTOCYBAHHS allapaTa PaJiOXBUILOBOI Xipyprii «Surgitron», a TAKOXK arapaTiB BACOKOYACTOTHOI €IEKTPOXi-
pyprii «<ERBE ICC 200», <D®A», «KLS Martin» CKOpO4y€eThCA TPUBAICTD Onepartii 10 (15 + 3) XB, 3SMEHIIYIOTbCSA O0’€M KDOBOBTPATH
10 (15 = 20 + 6) M1, TOTPE6A y HAPKOTUIHUX AHAITETHKAX /10 (2 £ 1) MJI, TPUBAJICTh CTAIIOHAPHOTO JIIKYBaHH /10 (4 £ 1) 106a.
BHCHOBKH. 31CTOCYBAHHA CyYaCHUX PA/lio— T4 €JIEKTPOXiPyPriYHUX TEXHOJIOTIH I IIKyBaHHA HOEIHAHOI aHOPEKTAIbHOL
MATOJIOTI 3a1106ira€ BAHMKHEHHIO CTPUKTYD aHAJBHOI'O KaHAIy T4 PyOLeBUX Je(hOpMalIill NEPiaHAIbHUX JUIAHOK, OOYMOB-
JIIOIOYM KOCMETUYHICTh KOMOIHOBAHUX ONEPAILiil.

KIro4goBi ¢10Ba: IOE€IHAHA TIATOOTiA aHAJIbHOT'O KaHALy i IPAMOI KMIIKK; KOMOiHOBAH] oniepallii; anapart pajioXBUIbOBOI Xi-
pyprii «Surgitron»; armapaTyu BUCOKOYACTOTHO] esleKTpoxipyprii «ERBE ICC 200», «D®PA», «KLS Martin».

To date, there is no single approach to surgical treatment
of combined pathology of the anal canal and rectum. In ad-
dition, a rather small number of scientific studies are dedi-
cated to this problem [1]. Thus, some authors consider com-
bined procedures for combined anorectal pathology accept-
able, as they reduce the length of hospital stay and prevent
re—operation [2], while others believe that this approach
significantly increases the number of complications and
should be performed only in selected cases. However, most
authors are convinced that combined procedures have un-
deniable advantages: radical surgical treatment of 2—3 ano-

rectal pathologies, no need for re—anesthesia, prevention of
complications, reduction of hospital stay and decrease the
cost of treatment [3].

The choice of strategy and method of surgical treatment
of combined pathology of the anal canal and rectum, which
provide minimal impact on the tissues to prevent postoper-
ative complications, requires a special approach [4].

Over the last decade, laser technologies have been widely
used in the treatment of various anorectal pathology due to
their advantages: low trauma, laser destruction within the
submucosal layer, no intraoperative bleeding, short oper-
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ations, no inflammatory complications and postoperative
scars in the affected area, shortening of terms of treatment
[5]. But laser technology, unfortunately, has a number of
disadvantages: postoperative bleeding (1.97-2.2%), emerg-
ing of hemorrhoids (2.2 — 18.9%), postoperative edema in
the coagulation zone (6.2 — 33.1%), recurrence of diseases
(542 — 41.7%), the formation of residual hemorrhoidal skin
marks (14.5%), long—term healing of anal canal wounds
(5.6%) [6 - 11].

Thus, the high relevance of the problem of combined pa-
thology of the anal canal and rectum dictates the need to
develop new highly effective methods of surgical treatment
using modern technologies that would provide less postop-
erative complications, prevent recurrences in the postop-
erative period and thus contribute to rapid social and reha-
bilitation of patients.

The aim of the study: to evaluate the effectiveness of sur-
gical treatment of combined pathology of the anal canal
and rectum, which consisted of performing combined sur-
gical interventions using modern electrosurgical and radio-
surgical technologies.

Materials and methods

In the period from January 2007 to April 2021 in the proc-
tology department of Khmelnytsky Regional Hospital 681
patients underwent surgical treatment of combined pathol-
ogy of the anal canal and rectum using the device of radio—
wave surgery "Surgitron”, as well as devices of high—frequen-
cy electrosurgery "ERBE ICA 200", «KLS Martin».

There were 378 men (55.5%) and 303 women (44.5%).
The age of patients ranged from 18 to 76 years.

The first group included 245 (35.9%) patients who were
treated using a radio—wave surgery device "Surgitron", the
second group — 169 (24.8%) patients who underwent sur-
gery with a high—frequency electrosurgery device "ERBE
ICC 200", in the 3rd group — 114 (16.7%) patients — with
the device of high—frequency electrosurgery "EFA", in the
4th group — 153 (22.5%) patients — using a high—frequen-
cy electrosurgery device "KLS Martin".

The control group consisted of 112 patients with com-
bined pathology of the anal canal and rectum, who under-
went standard procedure using a metal scalpel. All surger-
ies were performed under spinal anesthesia.
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After surgical interventions using the device of radiowave
surgery "Surgitron", as well as devices of high—frequency
electrosurgery "ERBE ICC 200", "EFA", "KLS Martin", mor-
phological examination of tissues was performed to study
the depth of their necrosis. The thickness of the coagula-
tion necrosis layer was measured using an eyepiece—mi-
crometer scale.

The operating material was fixed in 10% neutral forma-
lin solution. Next, the material was processed in a carousel—
type STP—120 histoprocessor, the EC-350 station was used
to fill paraffin blocks, a rotary microtome of the HM—340E
series was used to cut paraffin blocks, and a Robot—-Stainer
HMS-740 machine was used for staining histological speci-
mens (all machines manufactured by Karl Zeiss MICROM In-
ternational GmbH, Germany). The drugs were stained with
hematoxylin and eosin. An Axioskop 40 microscope with
an Axio Cam MRc5 camera (Karl Zeiss) was used.

SPSS software was used for statistical analysis of the ob-
tained data. The distribution for normality was checked
using the Kolmogorov—Smirnov criteria with the Lilliefors
and Shapiro—Wilk corrections. The equality of variances
was checked using the Livin test. The critical level of statis-
tical significance was 0.05.

In groups with homogeneous variances, where the val-
ues of the indicators were distributed normally, one—way
analysis of variance was used for comparison, and for pair-
wise comparison — Bonferoni test. In groups with homo-
geneous variances, where the values of the indicators were
not normally distributed, the Kraskel—Wallis test was used
for comparison, and the Mann—Whitney test was used for
pairwise comparison.

For pairwise comparison of groups, the adjusted critical
significance level was defined as 0.0050-05/10, because 5
groups were compared and 10 pairwise comparisons were
performed.

Results

The distribution of patients in groups by the number of
combined diseases is presented in Table 1.

The most common variants of combined pathology of the
anal canal and rectum, which occurred in all study groups
and the type of the performed surgical interventions are
presented in Table 2.

Table 1. Distribution of patients in the study groups by number
Number of combined diseases
Study groups two three four five
n % n % n % n. %
Ist
(n=245) 188 76,7 51 20,8 6 2.4 - -
2nd
(1=169) 132 78,1 35 20,7 2 1,2 - -
3rd
(n=114) 85 74,6 26 22,8 3 2,6 - -
4th
(n=153) 97 63,4 48 314 6 39 2 1,3
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Table 2. The most common variants of combined pathology in the studied groups and the nature
of the performed surgical interventions in them
Option of combined pathology The nature of the performed surgical interventions N Number of patlentso/
0
Chronic anal fissure and anal polyp Excision of the anal fissure and polypectomy 115 16,9
Chronic anal fissure and combined hemorrhoids Hemorrhmdectom}f/i:;lélr:xm51on of the anal 84 12,3
Combined hemorrhoids and chronic Hemorrhoidectomy and excision of the anal 62 91
paraproctitis fistula ’
Combined hemorrhoids and anal polyp Hemorrhoidectomy and polypectomy 61 9,0
Chronic anal fissure. anal pol Excision of the anal fissure, polypectomy
and hvpertrophied eria’nal skli)n r}rlglrks and electroexcision of hypertrophied perianal 40 5,9
yP P p skin marks
Combined hemorrhoids, chronic anal fissure Hemorrhoidectomy, anal fissure excision 29 43
and anal polyp and polypectomy ’
Chronic paraproctitis and anal polyp Excision of the anal fistula and polypectomy 23 3,4
External hemorrhoids and anal polyp Hemorrhoidectomy and polypectomy 21 3,1
External hemorrhoids and chronic paraproctitis Hemorrhmdectom};laslgiil;xmswn of the anal 21 3,1
External hemorrhoids and chronic anal fissure Hemorrho1dectom}t/v1;1;1é1r§x01s1on of the anal 20 2,9
Chronic anterior anal fissure, chronic posterior Excision of anal fissures and polypectomy 18 2.6
anal fissure and anal polyp
Anal polyp and hypertrophied perianal skin Polypectomy and electroexcision of 16 23
marks hypertrophied perianal skin marks ’
External hemorrhoids, chronic anal fissure Hemorrhoidectomy, anal fissure excision 12 1.8
and anal polyp and polypectomy ’
Chronic anal fissure, anal polyp and chronic Excision of the anal fissure, polypectomy 1 16
paraproctitis and excision of the anal fistula ’
Combined hemorrhoids and acute paraproctiti Hemorrhoidectomy, excision of the abscess 11 1,6

Comparative characteristics of high—frequency elec-
trosurgical devices "ERBE ICC 200", "EFA", "KLS Martin",
radio—wave surgery "Surgitron", as well as a metal surgi-
cal scalpel in the surgical treatment of patients with com-
bined pathology of the anal canal and rectum are pre-
sented in Table 3.

Comparison of groups by the Kraskel-Wallis test revealed
a statistically significant difference between them with a sig-
nificance level of p <0.001 for all indicators. In a pairwise
comparison of groups according to the Mann—Whitney test,
no statistically significant difference was found in the indi-
cator "Duration of the operation" between the 3rd and 4th
groups; according to the indicator "Volume of blood loss"
between the 1st and 3rd, 1st and 4th, 2nd and 3rd, 2nd and
4th, 3rd and 4th groups; according to the indicator "Sever-
ity of pain" between the 3rd and 4th groups; according to
the indicator "Duration hospital stay" between the 3rd and
4th groups; according to the indicator "Depth of the coag-
ulation necrosis layer" between the 2nd and 3rd, 2nd and
4th, 3rd and 4th groups. Among other pairs of groups, sta-
tistically significant differences were found at the level of
significance p <0.001. Comparison of all groups with the
control group showed statistically significant differences
between them in all indicators.

In the postoperative period, there were no patients with
scar stricture of the anal canal, while in the control group in

2 (1.8%) patients scar stricture of the anal canal developed,
which required conservative (1 patient) and surgical (1 pa-
tient) treatment to eliminate them.

Discussion

The use of Surgitron radiosurgery device for the treat-
ment of patients with combined pathology of the anal canal
and rectum was associated with the formation of the thin-
nest layer of coagulation necrosis in the tissues, the depth of
which ranged from 0.085 to 0.211 mm, thus patients in the
1st study group had less pain, postoperative wounds healed
faster and the duration of hospital stay was reduced by 3—4
days. In addition, the duration of procedure, as well as the
amount of blood loss, were half that of the control group,
who underwent surgery with a metal scalpel.

The use of KLS Martin high—frequency electrosurgery de-
vice was also associated with the formation of a thin layer
of coagulation tissue necrosis with a depth of 0.116 to 0.286
mm, so that in patients of the 4th study group the intensity
of postoperative pain was also insignificant and twice less
than in the control group. The terms of wound healing and
hospital stay were the same as in patients of the 1st study
group. The duration of the procedure, as well as the volume
of blood loss in patients of group 4 were also the same as in
patients of group 1, and twice less than in patients of the
control group.
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of combined pathology of the anal canal and rectum
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Comparative characteristics of modern and standard surgical technologies used in the treatment

Surgical technologies
Comparison criteria «Surgitron» «ERBE ICC «EFA» «KLS Martin» et slurglical
(n=245) 200» (n=169) (n=114) (n=153) scape
(n=112)
Duration of operation, min 15+3 20+3 25+3 1543 29+3
Blood loss, ml 2046 1546 2043 20+6 40+6
The severity of the pain syndrome - the need 241 341 241 241 441
for narcotic analgesics, ml
Duration of inpatient treatment, days 4+1 6+1 5+1 4+1 7+1
Depth of coagulation necrosis layer, mm 0,148+0,063 0,291+0,099 0,229+0,105 0,201£0,085 -
Note. Indicators are presented as X = SD, where X is the arithmetic mean, S is the standard deviation, and 95% of the confidence
interval of the mean.

The effect of the high—frequency electrosurgery device
"EFA" on the tissues was slightly deeper than the devices "Sur-
gitron" and "KLS Martin", the depth of coagulation necrosis
ranged from 0.124 to 0.334 mm, accompanied by a slight
increase in the intensity of postoperative pain, slightly in-
creased the terms of wound healing and hospital stay. The
duration of the operation was longer than in the 1st and 4th
study groups, and the volume of blood loss in patients of the
3rd group was the same as in the patients of the 1st and 4th
groups, and twice less than in the patients control group.

The use of high—frequency electrosurgery device "ERBE
ICC 200" was associated with the least blood loss, but also
the deepest impact on tissues, the layer of coagulation ne-
crosis ranged from 0.192 to 0.39 mm, causing the most se-
vere pain in the postoperative period and increase in hos-
pital stay, although still less compared to the control group.

The use of a surgical metal scalpel was associated with
formation of hemorrhages in the tissues, which led to their
greater trauma and, accordingly, the longest duration of op-
erations, the greatest intraoperative blood loss, the most se-
vere pain in control group patients, and the longest dura-
tion of hospital stay.

The minimal impact on the tissue of the radio—surgical
device "Surgitron" and high—frequency electrosurgical de-
vices "KLS Martin", "EFA" and "ERBE ICC 200" contributed
to the formation of cosmetic postoperative scar, prevented
scar strictures of the anal canal, thereby reducing the wound
healing time with faster rehabilitation of patients in the
study groups. In addition, the use of these modern radio—
and electrosurgical technologies was not accompanied by
such a variety of complications as after the use of laser tech-
nology [9 — 11], which gives them significant advantages in
the treatment of this category of patients.

Conclusions

1. One—stage combined surgical interventions using
modern radiosurgical and high—frequency electrosurgical
technologies for the treatment of combined pathology of
the anal canal and rectum in comparison with standard
methods contributes to a significant reduction in the du-
ration of operations, volume of intraoperative blood loss,

postoperative intensity of pain, and also the duration of
hospital stay.

2.The use of modern radio— and electrosurgical technol-
ogies for the treatment of combined anorectal pathology,
which is accompanied by a small depth of tissue necrosis
(from 0.085 to 0.39 mm), prevents strictures of the anal ca-
nal and scarring of the perianal areas, contributes to a good
cosmetic result.

Finding. This research work is a fragment of the planned
scientific work of the Department of Surgery No. 1 of the
Bogomolets National Medical University "Development and
implementation of modern technologies in surgery of the
abdominal cavity, anterior abdominal wall and perineum"
(state registration number 0115U000014). Source of fund-
ing: State Budget of Ukraine.
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