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Summary

According to the WHO, «...at any given time, more than 1 million people worldwide are affected by echinococcosis...». Due
to the lack of tendency to decrease the number of patients and the existence of endemic regions where the incidence rate varies
from 1.2 to 9.0 per 100,000 population, this parasitic disease continues to be a serious medical and social problem. At the present
stage, the diagnosis of echinococcosis does not present significant difficulties, mainly due to the emergence of non-invasive
imaging methods, the informative value of the complex application of which reaches 95-100 %.

Aim of the study. Improving the treatment results of patients with liver echinococcosis.

Research materials. The study included 328 patients with liver echinococcosis admitted to the surgery department of the
multidisciplinary clinic of the Samarkand State Medical University in the period from 2005 to 2023. Depending on the choice
of treatment, the patients were divided into two groups: the comparison group consisted of 154 (46.9 %) patients treated from
2005 to 2012 and the main group included 174 (53.0 %) patients operated on from 2013 to 2023.

Research results. Compared with the comparison group, in the main group of patients, intraoperative complications
decreased from 6.5 to 2.3 %, and complications in the early postoperative period from 18.2 to 5.2 %. In the late postoperative
period, the recurrence of the disease decreased from 16.2 % to 3.6 %.

Conclusions. The introduction of improved surgical instruments into practice — a modified puncture needle, a «basket clamp»
allowed to level the risk of seeding of surrounding tissues with embryonic elements. The introduction of a device for the purpose
of identifying hidden biliary fistulas in the residual cavity after echinococcectomy from the liver reduced the number of bile leaks.
With the introduction of a modified method for eliminating the residual cavity after echinococcectomy from the liver, the number
of complications during surgery and in the early postoperative period was minimized.

Key words: Liver; Echinococcosis; Surgical Treatment.

Relevance of the research

According to the WHO, «...at any given time,
more than 1 million people worldwide are affected by
echinococcosis...». Due to the lack of a decreasing trend
in the number of patients and the existence of endemic
regions where the incidence rate varies from 1.2 to 9.0
per 100,000 population, this parasitic disease continues
to be a serious medical and social problem [1, 2, 3, 4,
5]. At the present stage, the diagnosis of echinococcosis
does not present significant difficulties, mainly due to
the emergence of non-invasive imaging methods, the
informative value of which in complex application reaches
95-100 % [6, 7, 8].

However, lack of vigilance against echinococcosis
contributes to late diagnosis and consequently to the increase
of complicated forms of the disease [9, 10, 11, 12]. At the
same time, treatment of echinococcosis of the abdominal
cavity and thoracic organs is a serious surgical problem.
Echinocolectomy with various variants of residual cavity
elimination remains the most common surgical procedure,
performed in the vast majority (90.6 %) of cases [13, 14]. As
a consequence, the postoperative mortality rate of surgical
patients averages 2.2 %, and postoperative recurrences are
observed in 3-54 % of cases. In light of the above, the need
to improve the known and develop new effective measures
for the prevention and treatment of this formidable disease
becomes obvious [15, 16, 17].
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In the current literature, there is no consensus on the
definition of the concept, causes, form and nature of
recurrence, there is no consensus on the intraoperative
antiparasitic treatment of the fibrous capsule wall, very little
attention is paid to the role of residual cysts, and physicians
remain cautious about the safety of antiparasitic drugs.

Aim of the study. Improving treatment outcomes for
patients with hepatic echinococcosis.

Research materials. The study was based on 328
patients with hepatic echinococcosis who were admitted
to the Department of Surgery of the Multidisciplinary
Clinic of Samarkand State Medical University in the period
from 2005 to 2023. Patients were divided into two groups
according to the choice of treatment: the comparison
group consisted of 154 (46.9 %) patients treated from
2005 to 2012, and the main group included 174 (53.0 %)
patients operated on from 2013 to 2023. Of the 328 patients
with liver echinococcosis, 275 (83.8 %) were first-time
echinococcosis patients and 53 (16.2 %) were recurrent
echinococcosis patients. Among them, 28 (52.8 %) patients
had primary recurrence. Among 28 patients, 16 (57.1 %)
patients underwent their first operation in our clinic in
different years. 21 (39.6 %) patients had a history of two
operations and 4 (7.5 %) patients had three operations in
other hospitals.
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According to the number of cysts, 246 (75.0 %)
patients had solitary parasitic liver cysts. The characteristic
localization of parasitic cysts was the right lobe of the
liver —in 196 (79.7 %) patients. Echinococcal cysts
were localized in the left hepatic lobe in 50 (20.3 %)
patients. Multiple parasitic cysts of the liver were found
in 82 (25.0 %) patients. Of these, 55 (67.1 %) patients had
lesions in one lobe and 27 (32.9 %) patients had lesions
in both lobes. In the right hepatic lobe, echinococcal cysts
were predominantly localized in segments VII and VIII.
The segmental localization of the cysts in the studied
groups is shown in Table 1.

In the preoperative period, the size of the cysts was
determined visually using ultrasound and CT scans of the
liver and abdominal organs, as well as intraoperatively.

The size of the cysts in the liver varied from 2 to 30 cm
in diameter and contained from a few milliliters to 3 liters
of fluid, the majority (67.9 %) were patients with cysts
of 5 to 10 cm. The fluid was transparent or colorless in
231 cases, light yellow, brown or turbid in 79 cases, and
purulent in 18 cases.

The majority of patients were admitted to the hospital
for a planned procedure. Therefore, the structure of
lesions was dominated by patients with clinical stages
I and Il of parasitic life activity according to Melnikov’s
classification, which was 238 (72.6 %) people.

There were 90 (27.4 %) complicated cysts. We classified
complications of liver echinococcosis as suppuration,
rupture into the abdominal cavity and cystobiliary fistula
formation (Table 1).

Table 1
Distribution of liver echinococcosis patients by type of complications
patient group total
Defeat comparison group (n=154) | main group (n=174) (n=328)
abc. % abc. % abc. %
Uncomplicated echinococcosis 120 77,9 118 67,8 238 72,6
Complicated echinococcosis 34 22,1 56 32,2 90 27,4
Cysto-biliary fistulae 18 52,9 20 35,7 38 42,2
suppuration 11 32,3 17 30,3 28 31,1
suppuration + cysto-biliary fistulae 3 8,8 12 21,4 15 16,7
A breakthrough into the abdominal cavity 1 29 2 3,6 3 3,3
Mechanical jaundice 1 2,9 5 8,9 6 6,7

Cystobiliary fistulas prevailed in the structure of the
listed complications—in 53 (58.9 %) patients. Festering of
the cyst contents was observed in 28 (31.1 %) patients. Due
to the cyst rupture into intrahepatic bile ducts, 6 (6,7 %)
patients had mechanical jaundice. We did not observe
a clinical case of mechanical jaundice due to biliary tract
compression from outside by giant echinococcosis of the
liver. In 3 (3.3 %) patients there was such a threatening
complication as cyst rupture into the abdominal cavity.

In liver echinococcosis surgery, the so-called «local
mini-access» has been widely used in our clinic since 2013,
considering the individual characteristics of each patient.

In the main group, 106 (60.9 %) out of 174 patients
underwent wide midline laparotomy and oblique subcostal
access. 60 (34.5 %) patients underwent echinococcectomy
from the local mini access. Laparoscopic echinococcectomy
from the abdominal cavity was initially planned in 8
(4.6 %) patients. Of these, conversion was performed in 3
(37.5 %) cases for various reasons, i.e., echinococcectomy
was performed via open mini-access in 2 patients and via
wide access in 1 patient.

Based on the clinical course of the disease, we have
developed and introduced into clinical practice an optimal
therapeutic and tactical algorithm for the management
of patients with echinococcosis of the abdominal cavity
organs (Fig. 1).

We have developed a new sharp-pointed suction tip for
aparasitic evacuation of echinococcal cyst contents. The tip
is 1 cm in diameter with an inflatable balloon 2 cm from the

tip. After connecting the tip to a conventional aspirator, the
cyst is punctured and inserted deeper into the cyst lumen
above the inflatable balloon. (Fig.2).

One of the innovative solutions in patients of the main
group was the use of a modified instrument «surgical
clamp» (Certificate of official registration of utility model
No. FAP 01499, Agency of Intellectual Property of
the Republic of Uzbekistan «Surgical clamp») (fig. 3),
consisting of 2 adhesive straight and concave blades,
which converge and are able to grasp and hermetically hold
together fragments and whole subsidiary or extrinsic cysts
without the risk of their destruction and contamination of
surrounding tissues.

We used a simple and safe method to detect hidden
cystobiliary fistulas during surgery. The method of
detecting hidden biliary fistula in the residual cavity
after echinococcectomy from the liver was performed as
follows. After echinococcectomy from the liver, in order
to straighten the folds in the residual cavity, we introduced
a special device developed by us (certificate of official
registration of utility model No. FAP 02198, Intellectual
Property Agency of the Republic of Uzbekistan «Method
of detection of hidden fistulas in the residual cavity after
echinococcectomy from the liver»), consisting of a handle
20 cm long, 1 cm in diameter, at the end of which there
are plate blades of an elliptical shape, 12 cm long, 0.7 cm
wide. When the handle is squeezed, the blades open,
giving the working part of the device a spherical shape.

(Fig. 4).
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Fig. 1. Therapeutic and diagnostic algorithm of management of patients with echinococcosis
of abdominal cavity organs

Fig. 2. Advanced puncture needle with balloon, balloon deflated and inflated

Fig. 3. «Basket clamp» — an instrument for echinococcectomy

A. B.
Fig. 4. Our proposed instrument to straighten the folds in the residual cavity after echinococcectomy
from the liver: A —initial position; B —in the opened position.
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Since 2020, radical surgery has been performed using
the cavitation ultrasonic dissector aspirator. The Sonoca
300 ultrasonic dissector aspirator is based on the principle
of selective ultrasound treatment of parenchymal tissue.

The parenchymal tissue is disrupted and removed by
suction. Cavitation-induced destruction, fluid delivery and
tissue aspiration occur simultaneously due to the design of
the working tool and the instrument. (Fig. 5).

Fig. 5. Cyst excision with ultrasonic dissector aspirator — SONOCA 300.

The use of ultrasonic dissector aspirator SONOCA 300
allows to apply more radical modern methods of surgical
interventions in hepatic echinococcosis, to perform them
bloodlessly, with good final hemo- and cholestasis with
minimal traumatization of the exposed tissues. It allows to
shorten the duration of surgery, reduce blood loss, perform
effective antiparasitic treatment of cyst walls, provide
reliable hemo- and cholestasis after traumatic interventions.
Ultimately, it provides a significant improvement in the
immediate results of surgical treatment of patients with hepatic
echinococcosis and prevents recurrences of the disease.

After the widespread introduction of the ultrasonic
aspirator dissector, total pericystectomy (18.6 %) and

perfect echinococcectomy (11.4 %) were frequently
performed, which had a positive impact on immediate and
long-term outcomes.

In patients after complete echinococcectomy and
total pericystectomy, the wound surface of the liver was
tamponaded with a hemostatic sponge impregnated with
10 % albendazole solution, which prolonged the local
effect of the drug on the pathological focus.

According to the study, a sterile sponge of 7x5x1 cm
was impregnated with 50 ml of 0.9 % physiological solution
in which albendazole was dissolved at a concentration of
10 ug/mL. Based on this study, the authors propose an
algorithm for the treatment of residual cavities (Fig. 6).

H The nature of the cyst wall “

4

¥

Alive with a thin wall

Old or dead, with thick wall, complicated by

suppuration

4

4

Hot glycerine, heated

to 60°C with tamponade of the wound surface of the liver with

haemostatic sponge soaked in 10% albendazole solution

Ideal echinococcectomy or total pericystectomy

Fig. 6. Residual cavity treatment method.
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In case of a thin-walled fibrous capsule, we recommend
treating the remaining cavity with hot glycerol heated
to 60 °C. In case of old, dead echinococcal cysts, with
thick calcified wall or complicated by suppuration, we
recommend to perform perfect echinococcectomy or open
echinococcectomy followed by total pericystectomy if
possible. Then the wound surface of the liver is tamponed
with a hemostatic sponge impregnated with 10 %
albendazole solution.

After open echinococcectomy since 2013, the residual
cavity is eliminated according to the developed method by
placing biological pads along the suture line (certificate

A

of official registration of the patent for invention No. IAP
07427, Intellectual Property Agency of the Republic of
Uzbekistan «Method of residual cavity elimination after
echinococcectomy from the liver»). (Fig. 7).

The advantage of using the suture on biological pads
is that in order to eliminate the residual cavity according
to the claimed method, several punctures and punctures
are made to apply an immersion suture, while tightening
the fibrous capsule requires a certain tension, which may
lead to thread cutting in the zone of passing through the
liver tissue, thus weakening the suture line and forming
residual cavities.

B

Fig. 7. Our proposed method of eliminating the residual cavity after echinococcectomy from the
liver: A — M-shaped suture; B — view after thread tightening.

The use of biological pads in the areas of maximum
tension helps to distribute the load on the liver tissue through

the safety pads, protecting it from excessive tension during
tying and reducing the risk of suture cutting. (Fig. 8).

Fig. 8. Steps of immersion sutures on biological pads.
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Results of the research. In patients with hepatic
echinococcosis, the immediate results of surgical treatment
were evaluated by the following indicators Presence of
intraoperative complications, course of postoperative
period, presence or absence of bile flow through drains,
suppuration of residual cavity, terms of drainage removal,
nature of laparotomy wound healing, time of patient’s stay
in hospital (bed-day), duration of surgery (min), duration
of temperature (day), ultrasound signs of intrahepatic and
intra-abdominal pustules, recurrences and residual cysts.

Improvement of the choice of tactics of surgical treatment
of patients with echinococcosis of abdominal cavity organs,
technique of echinococcectomy from different approaches
with full exposure, evacuation of cyst contents by modified
suction tip and «clamp-basket», method of detection of hidden

biliary fistulas in residual cavity, suturing of residual cavity by
liquidation without leaving free area for fluid accumulation,
use of ultrasonic dissector-aspirator— SONOCA 300 in perfect
echinococcectomy and total pericystectomy, and tamponade
of the wound surface of the liver with hemostatic sponge
impregnated with albendazole, as well as other innovations
developed and implemented within the framework of this
study, had a positive impact on the immediate results of
the treatment of this category of patients. For example,
intraoperative complications such as anaphylactic shock,
parenchymal hemorrhage, infiltration of surrounding tissues
with daughter bladders were rare compared to 2005-2012.
Intraoperative complications decreased from 6.5 to 2.3 %,
and early postoperative complications decreased from 18.2
t0 5.2 % (Table 2).

Table 2.
Immediate results of surgical treatment of echinococcosis of abdominal organs

Comparison | Main group, Total,

Type of complication group, n=154 n=174 n=328
abc. | % abc. | % abc. | %

Intraoperative complications

Anaphylactic shock 2 1,3 1 0,6 3 0,9
Infiltration of echinococcal cysts into surrounding tissues 5 3,2 3 1,7 8 2,4
Parenchymal haemorrhage 3 1,9 0 0 3 0,9
Total intraoperative complications 10 6,5 4 2,3 14 4,3

Complications in the early postoperative period

Residual cavity suppuration 7 4.5 1 0,6 8 2,4
Biliary fistula 9 5,8 4 2,3 13 3,9
Biliary peritonitis 2 1,3 0 0 2 0,6
Drainage haemorrhage 1 0,6 2 1,1 3 0,9
Subdiaphragmatic abscess. 3 1,9 0 0 3 0,9
Pleuritis 1 0,6 0 0 1 0,3
Postoperative wound suppuration 5 3,2 2 1,1 7 2,1
Total complications in the early postoperative period 28 18,2 9 5,2 37 11,3
Number of patients with complications in the early postoperative period 24 15,6 8 4,6 32 9,7

Anaphylactic shock during surgery was observed in 2
(1.3 %) patients in the control group, and infiltration of cyst
contents into surrounding tissues was observed in 8 (2.4 %)
cases, in 5 (3.2 %) patients in the control group, and in 3
(1.7 %) patients in the main group. These circumstances
prompted us to improve the technical aspects of cyst
evacuation.

Thus, the developed algorithm for the choice of tactics
of surgical treatment of hepatic echinococcosis, taking
into consideration the complex approach to the choice of
access, method of treatment and elimination of the residual

20 19-16,2%

cavity, allowed to improve the quality of care by reducing
the incidence of immediate postoperative complications
from 15.6 % (24 patients in the comparison group) to
4.6 % (8 patients in the main group) (y? criterion = 4.954;
Df=1; p=0.027).

Of the 328 patients, 227 (69.2 %) were examined
in the distant postoperative period. Of the 227 patients
examined in the distant postoperative period, recurrence
of echinococcosis was noted in 23 (10.1 %) patients, while
in the group of patients operated in 2005-2012, this figure
reached 16.2 %. (Fig. 9).

15

4-3,6%

.

Comparison group (n=117)

Main group (n=110)

Fig. 9. Recurrence rate of hepatic echinococcosis.
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Conclusion

The proposed diagnostic algorithm of topical
verification of echinococcosis localization in the liver,
taking into account the number of cysts, their size, as
well as the nature and presence of complications, made
it possible to perform adequate echinococcectomy by
minimally invasive methods in 39.1 % of cases in the
main group, in particular by mini-access (34.5 %) and
endovideosurgical method (2.9 %), thus reducing the
frequency of traditional wide accesses to 61.5 %.

Introduction of improved surgical instruments —
modified puncture needle, «clamp-basket» allowed to level
the risk of contamination of surrounding tissues with
germinal elements and reduced the number of intraoperative
complications from 6.5 to 2.3 %. The introduction of the
device for detection of hidden biliary fistulas in the residual
cavity after echinococcectomy from the liver reduced the
number of biliary fistulas from 5.8 % to 2.3 %, and biliary
peritonitis from 1.3 % to 0.0 %. With the introduction into
practice of the modified method of elimination of residual
cavity after echinococcectomy from the liver, the number
of complications during the operation and in the early
postoperative period was minimized.
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CamapkaHacbKHii Jep:kaBHUIT Mennunuii yHiBepcutet' (Camapkana, Y36ekucran),
Byxapcbkuii Jep:xaBHuii MennaHuii iHcrutyT iMmeni A0y Adi i6n Cino? (Byxapa, Y36ekucran)

Pe3rome.

3a nanumu BOO3, «...y Oyab-sKuii MOMEHT 4acy €XiHOKOKO30M ypa)keHO MoHaz 1 MiibioH Jitonei y BcbOMy CBITi...». Y 3B’s3Ky
3 BIJICYTHICTIO TCH/ICHIIIT /10 3MEHILICHHS KUTLKOCTI XBOPHUX Ta ICHYBAHHIM €HIEMiIYHUX PETiOHIB, JI¢ PIBEHb 3aXBOPIOBAHOCTI KOJIMBAETHCS
Bix 1,2 no 9,0 ma 100000 HaceneHHs, e mapasuTapHe 3aXBOPIOBAHHS IPOIOBKYE 3aTHIIATHCS CepHO3HOI0 METUKO-COIIaIbHOIO podiIe-
Mor0. Ha cyyacHOoMy eTami AiarHOCTHKA €XiHOKOKO3Y He MPEICTABIIE 3HAYHUX TPYJHOILIB, B OCHOBHOMY 3aB/SIKH MOSIBI HEIHBa3UBHUX
METOIiB Bizyauri3awii, iHopMaTHBHICTb KOMIUIEKCHOTO 3aCTOCYBaHHs sKuX jgocsrae 95-100 %.

Merta nocaimxennsi. [lokpaiieHHs pe3ynbTaTiB JIIKyBaHHS XBOPHX Ha €XIHOKOKO3 TTEUiHKH.

Martepiaau gocaimkeHHs. Y TOCTiIKEHHS BKIOYCHO 328 XBOPHUX Ha €XiHOKOKO3 MEUiHKH, SIKi MOCTYIIMIIH 10 XIpypridHOTO
Bigainenns 6araronpodineHoi KiaiHikn CaMapKaHACKKOTO JEPKABHOTO MEAWYHOTrO yHiBepcuTery B mepiox 3 2005 mo 2023 pokwu.
3anexHo Big BHOOPY METOMY JiKYBaHHI MALieHTH OyiIM PO3IMO/iiIeH] Ha Bi IPYITH: IPYILy NOPiBHAHHS ckiain 154 (46,9 %) mauicHra,
npooriepoBai 3a nepiox 3 2005 o 2012 pp., a ocuoBHy rpymy — 174 (53,0 %) namienra, npoorneposai 3a nepioxn 3 2013 mo 2023 pp.

PesyabsTarn nociixkenns. [IopiBHIHO 3 TpYIIOI0 TIOPIBHSHHS, B OCHOBHIH IpyIIi MAI[IEHTIB IHTpaOIepaliiiHi yCKIaJHEHHS 3MEH-
e 3 6,5 10 2,3 %, a yckiIaaHeHHs] B paHHbOMY Micisionepartiiinomy mnepioai —3 18,2 no 5,2 %. YV ni3HpoMy micisionepariifnomy
nepiofii peryIuBY 3aXBOproBaHHs 3MeHImmcs 3 16,2 % mo 3,6 %.

BucnoBku. BripoBa/pkeHHS B IPAKTHKY YIOCKOHAJIEHOTO XipypriYHOTO iIHCTPYMEHTApilo — MOAN(IKOBAHOI MyHKIIHOT TOJIKH,
«KOIIIMKOBOTO 3aTHCKaya» I03BOJIMJIO HiBEIFOBATH PU3HK 3aCiBy HABKOJIHIIHIX TKAHWH eMOpPIOHAIbHUMU eJieMeHTaMu. BripoBa pkeHHS
MIPUCTPOIO JUTS BUSBICHHS MPUXOBAHUX JKOBYHUX HOPHID Y 3aJUIIKOBIH MOPOKHUHI MICHIs €XIHOKOKEKTOMIT 3 TIEYiHKH JO3BOJIAIO
3MEHIIUTHU KiTBKICTh MiATIKaHb sk0BYi. [Ipu BIpoBapKeHHI MOM(IKOBAHOTO CIIOCO0Y JTiKBiAALli] 3aIHIIIKOBOT TOPOYKHUHH ITICIISI €XiHO-
KOKKEKTOMIT 3 IIe4iHKH KUJIbKICTh YCKJIaJHEHb 111/ 4ac omeparii Ta B paHHbOMY ITicIIsIoNepamiiHoMy repiozi Oyia 3BeJieHa 10 MiHIMyMY.

Kuro4oBi cj10Ba: neuinka; exinokokos; Xipypriuse JiKyBaHHS.
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