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Summary
According to the WHO, «…at any given time, more than 1 million people worldwide are aff ected 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 signifi cant diffi  culties, 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 modifi ed 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 fi stulas in the residual cavity after echinococcectomy from the liver reduced the number of bile leaks. 
With the introduction of a modifi ed 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.
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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 eff ective measures 
for the prevention and treatment of this formidable disease 
becomes obvious [15, 16, 17].

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 fi brous 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 fi rst-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 fi rst operation in our clinic in 
diff erent 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 fl uid, the majority (67.9 %) were patients with cysts 
of 5 to 10 cm. The fl uid 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 II of parasitic life activity according to Melnikov’s 
classifi cation, which was 238 (72.6 %) people.

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

Table 1

Distribution of liver echinococcosis patients by type of complications

Defeat
patient group total

(n=328)comparison group (n=154) main group (n=174)
аbc. % аbc. % аbc. %

Uncomplicated echinococcosis 120 77,9 118 67,8 238 72,6

Complicated echinococcosis 34 22,1 56 32,2 90 27,4

Cysto-biliary fi stulae 18 52,9 20 35,7 38 42,2

suppuration 11 32,3 17 30,3 28 31,1

suppuration + cysto- biliary fi stulae 3 8,8 12 21,4 15 16,7

A breakthrough into the abdominal cavity 1 2,9 2 3,6 3 3,3

Mechanical jaundice 1 2,9 5 8,9 6 6,7

Cystobiliary fi stulas 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 infl atable 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 infl atable balloon. (Fig.2).

One of the innovative solutions in patients of the main 
group was the use of a modified instrument «surgical 
clamp» (Certifi cate of offi  cial registration of utility model 
No. FAP 01499, Agency of Intellectual Property of 
the Republic of Uzbekistan «Surgical clamp») (fi g. 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 (certifi cate of offi  cial 
registration of utility model No. FAP 02198, Intellectual 
Property Agency of the Republic of Uzbekistan «Method 
of detection of hidden fi stulas 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 defl ated and infl ated

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

А. 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.



РЕЗУЛЬТАТИ ДИСЕРТАЦІЙНИХ ТА НАУКОВО-ДОСЛІДНИХ РОБІТ

73

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, fl uid 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 
eff ect of the drug on the pathological focus.

According to the study, a sterile sponge of 7×5×1 cm 
was impregnated with 50 ml of 0.9 % physiological solution 
in which albendazole was dissolved at a concentration of 
10 μg/mL. Based on this study, the authors propose an 
algorithm for the treatment of residual cavities (Fig. 6).

The nature of the cyst wall 

  

Alive with a thin wall 
Old or dead, with thick wall, complicated by 

suppuration 

  

Hot glycerine, heated 

to 60°  

Ideal echinococcectomy or total pericystectomy 

with tamponade of the wound surface of the liver with 

haemostatic sponge soaked in 10% albendazole solution 

Fig. 6. Residual cavity treatment method.
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In case of a thin-walled fi brous capsule, we recommend 
treating the remaining cavity with hot glycerol heated 
to 60 °C. In case of old, dead echinococcal cysts, with 
thick calcifi ed 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 (certifi cate 

of offi  cial 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 fi brous 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.

А 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 fl ow 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 diff erent approaches 
with full exposure, evacuation of cyst contents by modifi ed 
suction tip and «clamp- basket», method of detection of hidden 

biliary fi stulas in residual cavity, suturing of residual cavity by 
liquidation without leaving free area for fl uid 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, infi ltration 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 
to 5.2 % (Table 2).

Table 2.

Immediate results of surgical treatment of echinococcosis of abdominal organs

Type of complication
Comparison 
group, n=154

Main group, 
n=174

Total,
n=328

abc. % abc. % abc. %
Intraoperative complications

Anaphylactic shock 2 1,3 1 0,6 3 0,9
Infi ltration 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 fi stula 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 infi ltration 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 

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) (χ2 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 fi gure 
reached 16.2 %. (Fig. 9).

19 - 16,2%

4 - 3,6%
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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 

verifi cation 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 – 
modifi ed 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 fi stulas in the residual 
cavity after echinococcectomy from the liver reduced the 
number of biliary fi stulas from 5.8 % to 2.3 %, and biliary 
peritonitis from 1.3 % to 0.0 %. With the introduction into 
practice of the modifi ed 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.

The use of ultrasonic dissector- aspirator SONOCA 
300 allows to apply radical modern methods of surgical 
interventions at echinococcosis more widely, to perform 
them bloodlessly, with good fi nal hemo- and cholestasis, 
with minimal traumatization of tissues in the area of 
exposure with destruction and aspiration of pericystic 
parenchyma, which reduces to zero the probability 
of leaving germinal elements of echinococcal cyst in 
this area. After tamponing with a hemostatic sponge 
impregnated with 10 % albendazole solution with exposure 
for 7-10 minutes, in all cases only dead and destroyed 
germinal elements of the parasite were found in the wash 
from the wound surface of the liver.

The developed algorithms of choice of tactics of 
surgical treatment of echinococcosis, taking into account the 
complex approach to the choice of access, mainly to radical 
echinococcectomy and elimination of residual cavity, as well 
as prophylactic chemotherapy, allowed to improve the quality 
of care by reducing the incidence of immediate postoperative 
complications from 15.6 to 4.6 % (p=0.027 by χ2 criterion) 
and disease recurrence from 16.2 % to 3.6 % (p=0.031 by χ2 
criterion). (p=0.027 by χ2 criterion) and disease recurrence 
from 16.2 % to 3.6 % (p=0.031 by χ2 criterion).
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АСПЕКТИ ХІРУРГІЧНОГО ЛІКУВАННЯ ЕХІНОКОКОЗУ ПЕЧІНКИ
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Бухарський державний медичний інститут імені Абу Алі ібн Сіно2 (Бухара, Узбекистан)

Резюме.
За даними ВООЗ, «…у будь-який момент часу ехінококозом уражено понад 1 мільйон людей у всьому світі…». У зв’язку 

з відсутністю тенденції до зменшення кількості хворих та існуванням ендемічних регіонів, де рівень захворюваності коливається 
від 1,2 до 9,0 на 100 000 населення, це паразитарне захворювання продовжує залишатися серйозною медико- соціальною пробле-
мою. На сучасному етапі діагностика ехінококозу не представляє значних труднощів, в основному завдяки появі неінвазивних 
методів візуалізації, інформативність комплексного застосування яких досягає 95-100 %.

Мета дослідження. Покращення результатів лікування хворих на ехінококоз печінки.
Матеріали дослідження. У дослідження включено 328 хворих на ехінококоз печінки, які поступили до хірургічного 

відділення багатопрофільної клініки Самаркандського державного медичного університету в період з 2005 по 2023 роки. 
 Залежно від вибору методу лікування пацієнти були розподілені на дві групи: групу порівняння склали 154 (46,9 %) пацієнта, 
прооперовані за період з 2005 по 2012 рр., а основну групу – 174 (53,0 %) пацієнта, прооперовані за період з 2013 по 2023 рр.

Результати дослідження. Порівняно з групою порівняння, в основній групі пацієнтів інтраопераційні ускладнення змен-
шилися з 6,5 до 2,3 %, а ускладнення в ранньому післяопераційному періоді – з 18,2 до 5,2 %. У пізньому післяопераційному 
періоді рецидиви захворювання зменшилися з 16,2 % до 3,6 %.

Висновки. Впровадження в практику удосконаленого хірургічного інструментарію – модифікованої пункційної голки, 
«кошикового затискача» дозволило нівелювати ризик засіву навколишніх тканин ембріональними елементами. Впровадження 
пристрою для виявлення прихованих жовчних нориць у залишковій порожнині після ехінококектомії з печінки дозволило 
зменшити кількість підтікань жовчі. При впровадженні модифікованого способу ліквідації залишкової порожнини після ехіно-
коккектомії з печінки кількість ускладнень під час операції та в ранньому післяопераційному періоді була зведена до мінімуму.

Ключові слова: печінка; ехінококоз; хірургічне лікування.
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