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Abstract
Objective: To determine the tactical and technical features of laparoscopic echinococcectomy (LapEE) in liver echinococcosis (LE). 
Methods: The study included patients with the primary form of EP - 46 patients who underwent LapEE at the State Institution “RSSPMCS 
named after acad. V.Vakhidov”. 
Results: Taking into account the stage of cyst development, various difficulties with aspiration or removal of the cyst contents occurred in 
only 14 (30.4%) cases, more often with type II-IV CE. Another problem was the difficulty with adequate revision and treatment of residual 
cavity (RC) (in 6 (13.0%) patients) with predominantly intraparenchymal localization. Difficulties with performing percytectomy with 
sufficient excision of the fibrous capsule were noted in 9 (19.6%) cases. In the period up to a week after the operation, the drainage was 
removed for cysts up to 8 cm in 11 (36.7%), with more than 8 cm - in 5 (31.3%). By 3 weeks of observation, the drains were removed in all 
cases with cysts up to 8 cm, while with large sizes in 12.5% (2 patients) cases, the drainage was removed on days 21–28 and in 1 (6.3%) 
patient more than late period. In general, in the group, complications from the RC on days 9–27 after LapEE were noted in 10 (21.7%) of 46 
patients, fluid accumulation in 8 (17.4%) and suppuration in 2 (4.3%). 
Conclusion: Among the main factors that technically complicate LapEE, in addition to localization, difficulties with aspiration or removal of 
cyst contents in CE II, III, and IV are highlighted due to the presence of many daughter cysts that completely fill the maternal membrane 
(CE II, III) or thick viscous discharge (CE IV), as well as difficulties in performing a pericystectomy for adequate elimination of the RC when 
the hydatid is located 3/4 or more in the liver parenchyma.
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Introduction
The choice of treatment tactics for liver echinococcosis 
depends on several factors: the general condition of the 
patient, the number and location of cysts, the doctor’s expe-
rience and the availability of special services. At the same 
time, by now numerous studies have shown the high effec-
tiveness of antiparasitic drugs, then there is still no single 
generally accepted protocol in surgical treatment that takes 
into account the form and stage of the disease, which is due 
to insufficient evidence base in terms of developing indica-
tions for various surgical approaches (minimally invasive, 
puncture, drainage procedures, traditional operations) and 
methods of elimination and treatment of residual cavity after 
echinococcectomy.1–5

LapEE has already firmly entered the arsenal of surgical 
treatment of primary liver echinococcosis, however, the possi-
bilities of this method are strictly limited by the localization of 
the cyst due to difficulties with technical aspects with insuffi-
cient visualization and access for manipulation.

LapEE is most often used for localization in the 
anterior-upper surface of the liver. The method allows not only 
to perform echinococcectomies, but also to clip or stitch bile 
fistulas in a fibrous capsule. In turn, the question of options for 
eliminating the residual cavity remains debatable, since it is 
quite difficult to suture the cavity laparoscopically, especially 
with large cysts with predominantly intraparenchymal locali-
zation. In this regard, in most cases, drainage and (or) abdom-
inization of the residual cavity is carried out.6–10 Also, according 
to the authors, small incisions that reduce postoperative pain 

and shorten the duration of hospitalization are the advantages 
of a laparoscopic procedure for liver echinococcosis. LapEE is 
usually accompanied by a partial pericystectomy. The closed 
type of LapEE is defined as the removal of cyst contents 
without opening the cyst, and the open type is defined as the 
complete elimination of the residual cavity and scolexes by 
scolicidal physical or chemical means with the evacuation of 
the contents of the echinococcal cyst.11 

A meta-analytical comparative study by M. Sokouti et al. 
(2019) confirmed the WHO protocol for laparoscopic treat-
ment of liver echinococcal cyst at stages CE1 and CE3a, but it 
remains controversial whether PAIR should be recommended 
for stages CE2 and CE3b. Most of the articles reviewed in this 
study do not contain reports on the stages of surgical treat-
ment of liver echinococcosis according to the WHO 
classification.12

The recurrence rate for laparoscopy and PAIR proce-
dures ranged from 3.64% and 3.89%, respectively. The mor-
tality rate during laparoscopic interventions was 0.25%. 
However, in the literature, these values range from 0.01% to 
0.9%.12,13 The overall incidence of postoperative complica-
tions after laparoscopic echinococcectomy was 19.2%.13

The purpose of this study was to determine the tactical 
and technical aspects of LapEE in liver echinococcosis.

Materials and Methods
The article provides an analysis of the effectiveness of LapEE 
depending on the localization, size and stage of development 
of the echinococcal hand, as well as taking into account the 
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performance of drainage or abdominal interventions in rela-
tion to the residual cavity. The study included patients with the 
primary form of echinococcosis of the liver – 46 patients who 
underwent LapEE at the State Medical Institution “RSSPMCS 
named after acad. V.Vakhidov”. Solitary cyst was diagnosed in 
26 (56.5%) cases and multiple cysts in 20 (43.5%) patients 
(Table 1).

Type CE I cysts were verified in 22 (47.8%) patients, 
type II – in 12 (26.1%), type III – in 9 (19.6% and type IV 
(due to complicated course) – in 3 (6.3%) patients (Table 1). 
Out of 46 cases, cysts of 5–6 sizes cm was in 14 patients, 
6–8 cm in 16, 8–10 cm in 12 and more than 10 cm in  
4 patients (Table 2).

Results and Discussion
The technical aspects of LapEE implementation play a 
leading role in the effectiveness of the methodology. Taking 
into account the stage of cyst development, various difficul-
ties with manipulations occurred more often in type CE 
II-IV. Thus, difficulties with aspiration or removal of cyst 
contents were noted in only 14 (30.4%) cases, while for type 
CE II this indicator was 50% (6 out of 12 patients), for CE 
III – 44.4% (in 4 out of 9 patients), for type IV – 100% (3). 
This is due to the fact that in these cases problems arose 
with aspiration of the contents due to the presence of mul-
tiple daughter cysts, thick maternal chitinous membrane, 
or their mushy degradation, as well as thick contents with 
fragments of chitin in type IV. Another problem was diffi-
culties with adequate revision and treatment of the residual 
cavity with predominantly intraparenchymatous localiza-
tion. Even the use of optics with different angles of inclina-
tion, such localization did not always allow for adequate 
revision of the residual cavity, especially when attempting 
laparoscopy for cysts along the posterior slope of the right 

lobe of the liver. In total, these difficulties were noted in 6 
(13.0%) patients, of which two cases in type CE I were 9.1%, 
type II – 16.7% and III – 22.2%. Biliary fistulas were 
detected in 8 (17.4%) patients, of whom 4 had clipping, 2 
had fistula suturing, and in the other 2 patients the source 
of bile discharge could not be determined due to structural 
changes in the fibrous capsule with a complicated course of 
liver echinococcosis. Manipulation options with respect to 
the residual cavity implied drainage and (or) abdominiza-
tion, while difficulties with performing a recystectomy with 
sufficient excision of the fibrous capsule were noted in 9 
(19.6%) cases (Table 3).

To assess the effectiveness of the tactical aspects under-
taken during LapEE, all cysts were divided by size – up to 
and more than 8 cm, which will allow evaluating the effective- 
ness of drainage or abdominal interventions in terms of the 
frequency of complications from the residual cavity. At the 
same time, the quality of abdominization was assessed based 
on the total volume of the residual cavity. A wide excision of 
the fibrous capsule allows abdominization to be performed 
without the risk of subsequent collapse of the edges of the 
residual cavity, which can lead to their adhesion with subse-
quent accumulation of fluid with the development of a com-
plicated postoperative course. Of course, the fact of the 
volume of pericystectomy is influenced by many aspects, in 
particular, the proportion of extraorgan cyst localization, the 
thickness of the fibrous capsule, the presence of an irregu-
larly shaped residual cavity with intraparenchymal cham-
bers, etc. Taking into account the frequent predominantly 
intrahepatic localization of most of the cyst, the analysis of 
the effectiveness of abdominization of the residual cavity was 
carried out based on the excised volume of the fibrous cap-
sule – pericystectomy for at least 1/4 of the volume of the 
residual cavity or less than 1/4. Of 46 patients, 30 had cysts 
up to 8 cm, drainage was performed in 53.3% (16) patients, 
abdominization of the residual cavity at least 1/4 of the 
volume was performed in 8 (26.7%) patients and less than 
1/4 in 6 (20.0%). Of the 16 patients with cysts larger than 8 
cm, 75.0% (12) underwent drainage (Fig. 1), 18.8% (3) had 

Table 3. Intraoperative difficulties depending on the type of 
echinococcal cyst

Criteria CE I CE II CE III  CE IV

Difficulties with 
aspiration or 
removal of cyst 
contents

Аbs. 1 6 4 3

% 4.5% 50.0% 44.4% 100.0%

Difficulties with 
adequate revision 
and treatment of 
the residual cavity 
with predomi-
nantly intrapa-
renchymatous 
localization

Аbs. 2 2 2 0

% 9.1% 16.7% 22.2% 0.0%

Biliary fistula
Аbs. 3 2 1 2

% 13.6% 16.7% 11.1% 66.7%

Difficulties with 
perekystectomy 
(excision of the 
fibrous capsule)

Аbs. 4 2 2 1

% 18.2% 16.7% 22.2% 33.3%

Table 1. Distribution of patients by stages of development of 
liver echinococcosis during laparoscopic interventions in the 
comparison group

Type

Solitary 
echinococcosis of 

the liver

Multiple 
echinococcosis of 

the liver
Total

Аbs. % Аbs. % Аbs. %

CE I 15 32.6% 7 15.2% 22 47.8%

CE II 6 13.0% 6 13.0% 12 26.1%

CE III  2 4.3% 7 15.2% 9 19.6%

CE IV 3 6.5% 0 0.0% 3 6.5%

Total 26 56.5% 20 43.5% 46 100.0%

Table 2. Distribution of echinococcal cyst in LapEE by size

Type of cyst 5–6 cm 6–8 cm 8–10 cm >10 cm Total

CE I 7 7 6 2 22

CE II 3 4 4 1 12

CE III  3 3 2 1 9

CE IV 1 2 0 0 3

Total 14 16 12 4 46
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Fig. 1 LapEE with abdominization of the residual cavity by 1/3 of 
the volume, the edges of the excised fibrous capsule do not fall 
off.

Fig. 4 The frequency of complications after LapEE (9–27 days).

Fig. 5 The method of resolving complications after LapEE, 
depending on the initial size of cysts.

Fig. 3 The proportion of abdominization or drainage of the 
residual cavity in LapEE.

Fig. 2 LapEE with drainage of the residual cavity, the edges of the 
partially excised fibrous capsule completely collapse.

Table 4. Timing of drainage removal after LapEE

The timing of 
drainage

Up to 8 cm More than 
8 cm Total

Аbs. % Аbs. % Аbs. %

Drainage 
removal for up 
to 7 days

11 36.7% 5 31.3% 16 34.8%

Drainage removal 
for 7–14 days 3 10.0% 2 12.5% 5 10.9%

Drainage removal 
for 14–21 days 2 6.7% 2 12.5% 4 8.7%

Drainage 
removal for 
21–28 days

0 0.0% 2 12.5% 2 4.3%

Drainage removal 
after more than 
28 days

0 0.0% 1 6.3% 1 2.2%

Without 
drainage of the 
residual cavity

14 46.7% 4 25.0% 18 39.1%

extensive abdominization (Fig. 2) and 6.3% (1) of cases had 
partial abdominization (Fig. 3).

It should be noted that in most cases, drainage of the 
residual cavity is accompanied by excision of the fibrous cap-
sule, however, its limited performance, usually for 2–4 cm, 
cannot be recognized even as partial abdominization, which is 
why these manipulations were attributed specifically to 
drainage interventions.

Within a week after surgery, drainage was removed for 
cysts up to 8 cm in 11 (36.7%), and for cysts over 8 cm in  
5 (31.3%). By 3 weeks of follow-up, drains were removed in 
all cases with cysts up to 8 cm, whereas with large sizes  
in 12.5% (2 patients) cases, drainage was removed on  
day 21–28 and in 1 (6.3%) patient at a later period  
(Table 4). All patients were without complications during 
hospitalization.

In the whole group, complications from the sides of the 
residual cavity on days 9–27 after LapEE were noted in 10 
(21.7%) of 46 patients, fluid accumulation in 8 (17.4%) and 
suppuration in 2 (4.3%) (Fig. 4).

Taking into account the type of residual cavity elimina-
tion, the incidence of complications during drainage inter-
ventions after drainage removal was 17.9% (in 5 out of 28 
patients), of which fluid accumulation was in 14.3% (4) and 
suppuration of the residual cavity in 1 (3.6%) case. With 
wide abdominization (at least 1/4 of the volume of the 
residual cavity), 1 (9.1%) complications in the form of fluid 
accumulation were noted, with limited abdominization, 4 
(57.1%) complications were noted in total, of which in 3 
cases there was fluid accumulation and in 1 suppuration of 
the residual cavity.

Most of the complications were resolved conservatively 
– 13.0% (in 6 patients), minimally invasive drainage of the 
residual cavity was performed in 6.5% (3 patients), 1 (2.2%) 
patient was operated on with an abscess of the residual 
cavity (Fig. 5).
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the location of the hydatide 3/4 or more in the liver parenchyma - 
19.6% (in 9 of all 46 operated). At the same time, a combination  
of factors of failed abdominization and initial cysts of more than 
8 cm cause an increased risk of complications from the residual 
cavity from 16.7% to 31.2%, among which repeated interven- 
tions will be required in 18.8% of cases.
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Conclusion
Among the main factors technically complicating LapEE, in 
addition to localization, difficulties with aspiration or removal 
of cyst contents were identified in 54.2% of cases at the stage of 
development - CE II, III and IV (in 13 out of 24 patients with 
these types) due to the presence of many daughter cysts com-
pletely filling the mother shell (CE II, III) or thick viscous dis-
charge (CE IV), as well as difficulties with performing 
perekystectomy for adequate abdominization of the OP with  
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