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The effectiveness of various retrieval bags for extracting resected tissues during removal of hydatid cysts (HCs) of 
the liver in children was evaluated. This open, prospective study included 59 children with HC of the liver treated during 
2010–2019. Multiport laparoscopic echinococcectomy was undertaken. Patients were divided into three groups depending 
on the type of retrieval bag used to remove chitinous sheaths and fibrous tissues of liver fragments: group 1, laparoscopic 
endobag without wire (n=23); group 2, EndoCatch bag (n=19); group 3, vacuum retrieval bag (n=17). Mean duration of the 
laparoscopic procedure was 120 min (71–193 min) in group 1; 92 min (59–168 min) in group 2; and 75 min (56–105 min) 
in group 3. The longest time required to extract the chitinous and fibrous membranes from the abdominal cavity reliably 
(F=3.455, P=0.044) was 17.5±2.5 min (group 1), and the shortest time was 8.7±2.0 min (group 3). Complications occurred 
in four patients and were minor. There were no deaths. In conclusions, the choice of retrieval bags for use during laparo-
scopic surgery for removing HC of the liver is an important factor. Laparoscopic echinococcectomy with the use of the va- 
cuum retrieval bag proved to be an effective, safe technique for addressing HC of the liver in children. 

Keywords: retrieval bag, outcome, laparoscopy, hydatid cyst, liver, children

В работе определялась эффективность различных эндоконтейнеров для извлечения резецированных тканей при 
удалении эхинококковых кист печени у детей. В открытом проспективном исследовании 2010–2019 гг. приняли уча-
стие 59 детей с эхинококкозом печени. Выполнялась многопортовая лапароскопическая эхинококкэктомия. Паци-
енты были разделены на три группы в зависимости от типа эндоконтейнера, используемого для удаления хитино-
вой и фиброзной оболочек с резецируемой тканью печени: группа 1 – классический эндоскопический мешок (n=23); 
группа 2 – эндоскопический мешок-сачок EndoCatch (n=19); группа 3 – вакуумный эндокотейнер (n=17). Средняя 
продолжительность лапароскопической процедуры в группе 1 составила 120 мин (71–193 мин), в группе 2 – 92 мин  
(59–168 мин) и в группе 3 – 75 мин (56–105 мин). Наибольшая длительность извлечения резецированного материала 
из брюшной полости (F=3,455, р=0,044) была в группе 1 (17,5±2,5 мин), наименьшее время – в группе 3 (8,7±2,0 мин). 
Осложнения возникли у 4 пациентов. Летальных исходов не отмечали. Таким образом, выбор лапароскопических 
эндоконтейнеров, используемых во время лапароскопического вмешательства, является важным фактором. Лапа-
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With the development of laparoscopy, the 
number and types of surgical interventions 
have increased to treat a large number of 

intra-abdominal diseases. Surgery for hydatid cysts 
(HCs) of the liver is an example [1]. Despite a fairly 
large number of currently used instruments, there 
are no structured approaches or analyses of the use 
of laparoscopic devices to safely remove resected 
tissues and parts of organs from the abdominal cavity 
[2, 3]. Several endoscopic bags and containers 
are used in clinical practice, including the: classic 
retrieval bag and endobag (container-receiver) 
among others. 

There is still no consensus from surgeons operating on 
adults and/or children regarding their preferred means to 
extract resected organs and tissues from the abdominal 
cavity [4]. This lack, in turn, leads to lengthening the time 
of manipulation and is also the cause of intraoperative 
and postoperative complications, including surgery of 
HC of the liver [5–7]. Hence, it is extremely important to 
develop endoscopic devices for extracting chitinous and 
fibrous membranes, taking into account not only the size 
and site of the parasitic cyst but also the life cycle of the 
parasite.

The aim of the present study was to evaluate the 
effectiveness of various retrieval bags for extracting 
resected tissues during the removal of HC of the liver in 
children. 

Material and Methods. This open, prospective 
study included 59 children (36 boys, 23 girls; mean age 
8.4±1.8 years) with HC of the liver who presented during 
2010–2019 (Table 1). All children underwent a standard 
set of clinical and laboratory tests as well as ultrasonog-
raphy and computed tomography. The Gharbi classifica-
tion approved by the WHO for echinococcosis was used 
to interpret the sonographic data regarding the cyst type. 
The multiport laparoscopic echinococcectomy that was 
performed was described previously [8].

Inclusion criteria were as follows: age 3–18 years; 
HC of the liver, Gharbi type I–III/CE1–3; cyst size ≥3 cm. 
Exclusion criteria were the following: age<3 years; pres-
ence of combined forms of echinococcosis (e.g., liver 
and lung); presence of complicated forms of echinococ-
cosis (e.g., breakthrough of the cyst into the biliary tract 
or abdominal cavity); cyst size <3 cm.

Laparoscopy was performed using three or four tro-
cars depending on the location and volume of the HC. 
The first 5- or 10-mm trocar was inserted in the umbilical 
area to accommodate a video camera. After auditing the 
abdominal cavity, we determined the presence and loca-
tion of the HC in the liver to facilitate optimal access for 
one or two 5-mm trocars in the right mesogastrium and 

one 12-mm Endopath Xcel port in the left or right meso-
gastrium (depending on the location of the HC in the  
liver). The cyst was overlaid with gauze napkins mois-
tened with an anti-scolex solution (glycerol). 

Table 1 
Characteristics of all individuals undergoing  

a laparoscopic echinococcectomia of the Liver  
with the use of different kinds of retrieval bags 

between January 2013 and November 2017 

Indicators № of patients  
(n=59)

Age at operation (years) 8.4±1.8 (3–17)
Sex ratio (B:G) 36:23 
Hydatid cyst of the right/left 
lobe of liver 53/6 

Type of the hydatid cyst:
Type I by Gharbi/CЕ1 23
Type II by Gharbi/CЕ 21
Type III by Gharbi/CЕ3 15

Type of a retrieval bags:
Laparoscopic Endobag 
without wire 23
EndoCatch Bag 19
Vacuum Retrieval Bag 17

The cyst was punctured, and glycerol was injected. 
The cyst was exposed and its contents subsequent-
ly evacuated. With the help of a Harmonic ultrasonic 
scalpel and bipolar coagulation using Enseal, which al-
lows manipulations at various angles, we evaluated the 
cyst’s roof. Afterward, various kinds of retrieval bags 
were inserted via the 12-mm trocar to evacuate the chi-
tinous and fibrous membrane with fragments of the he-
patic parenchyma. The basic rule was to evacuate one 
remote chitinous shell with one retrieval bag. After re-
moving the pathological tissues and napkins around the 
intervention zone, revision of the residual area was car-
ried out with argon-plasma coagulation of the surface, 
including any small bile fistulas. Control for haemosta-
sis and bile flow was instituted. If necessary, a silicone 
drain was installed.

The patients were divided into three groups depending 
on the type of retrieval bag used to remove the chitinous 
sheath and fibrous tissues of the liver fragments: group 
1: removal using the classic retrieval bag, a laparoscopic 
endobag without wire (Endomedium) (n=23); group 2: re-
moval using EndoCatch bag (Ethicon Endo-Surgery LLC) 
(n=19); group 3: removal using a vacuum retrieval bag 
(device for endoscopic recovery of infected biological 
material (Patent RU170304)) (n=17).

роскопическая эхинококкэктомия с использованием вакуумного эндоконтейнера оказалась наиболее эффективным 
и безопасным методом в лапароскопическом лечении эхинококкоза печени у детей.
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The vacuum retrieval bag was a sterile polyvinyl-
chloride (PVC) tube that we devised from a rectal tube 
Apexmed 36 CH/Fr (Apexmed International B. V., Am-
sterdam, The Netherlands) by removing its distal end 
and then rounding it off. We then cut perforations in the 
shape of a petal in the upper part of the tube (Figure). 
The vacuum retrieval bag was connected to the elec-
trical pump via an adapter. Under camera control, the 
laparoscope was inserted through a 12-mm Endopath 
Xcel port into the abdominal cavity directly above the 
cyst. When the electrical pump was turned on, a ne- 
gative pressure was created in the retrieval bag, cau- 
sing absorption of the chitinous membrane, including 
the daughter cysts. During extraction of the contents, 
the pressure relief valve was pressed with the finger. 
If the cyst walls started to be suctioned, the vacuum 
was stopped inside the retrieval bag to avoid disturb-
ing the adherent walls of the cyst. Because the vacu-
um retrieval bag is transparent, visual control was en-
sured when removing the material. After extracting the 
vacuum retrieval bag from the abdominal cavity, it was 
disconnected and discarded. In the case of incomplete 
extraction of material from the cyst cavity, a new va- 
cuum retrieval bag was attached and the procedure re-
peated.

	 A	 B

Fig. The Vacuum Retrieval Bag (A – Current Model,  
B – Device Scheme): 1 – Vacuum Retrieval Bag; 2 – PVC Pipe 

leading to the Electric Pump; 3 – Vacuum Electric Pump;  
4 – Pressure Relief Valve; 5 – Adapter for the connection  

of the Vacuum Retrieval Bag to the PVC pipe; 6 – Hydatid Cyst 
of the Liver; 7 – Laparoscopic Port; 8 – Abdominal Wall 

The distribution of parasitic cyst types was almost 
the same in the three groups: Type I HC was found in 
23 (38.9 %) patients, type II in 21 (35.6 %), and type III in 
15 (25.4 %). HCs were predominantly in the right lobe of 
the liver (53, 89.8 %), most often in liver segments VI (23, 
38.9 %) and VII (19, 35.8 %). 

The results obtained were evaluated according to 
the following indices: duration of the laparoscopic pro-
cedure (including extraction of the chitinous and fibrous 
membranes); number of ports and types of retrieval 
bags used during the operation, depending on the type 
of parasitic cyst; intraoperative and postoperative com-
plications.

Statistical analysis was carried out using the para-
metric Student’s criterion and nonparametric χ2 test with 

Statistica 10.0 (StatSoft, USA). A p value of <0.05 was 
considered to indicate statistical significance.

Results and Discussion. The duration of the lap-
aroscopic procedure using the laparoscopic endobag 
without wire (group 1) was 120 (71–193) min; using the 
EndoCatch Bag (group 2), it was 92 (59–168) min; and 
using the vacuum retrieval bag (group 3), it was 75 (56–
105) min.

The duration of reliable (F=3.455, P=0.044) 
extraction of the chitinous and fibrous membranes from 
the abdominal cavity was different in the study groups 
(Table 2). The longest time was 17.5±2.5 min (group 1), 
and the shortest was 8.7±2.0 min (group 3).

Table 2
The duration of the stage for the extraction  

of the chitinous shell and fibrous membranes, 
depending on the type of a retrieval bag (n=59)

Type  
of a retrieval 

bag

Time of extraction of chitinous  
and fibrous membranes (in min)

Type I/
CЕ1 

(n=23)

Type 
II/СЕ2 
(n=21)

Type III/
СЕ 3 

(n=15)
Signifi- 
cance

Laparoscopic 
Endobag 
without wire, 
Endomedium 
(n=23)

14.3±2.3
(n=8)

17.6±3.4
(n=10)

20.5±1.6
(n=5)

F=1.183
P=0.346

EndoCatch 
Bag, Ethicon 
(n=19)

9.1±1.9
(n=8)

12.4±3.7
(n=7)

15.1±2.5
(n=4)

F=0.849
P=0.468

Vacuum  
Retrieval Bag 
(n=17)

6.7±1.5
(n=7)

7.9±2.6
(n=4)

11.1±1.8
(n=6)

F=1.126
P=0.371

F=3.795
P=0.077

F=2.217
P=0.160

F=6.640
P=0.020

Depending on the life cycle of the parasite, the 
duration of use of retrieval bags increased in all groups 
from type I/CЕ1 to type III/CE3: from 14.3±2.3 to 
20.5±1.6  min (F=1.183, P=0.346) in group 1; from 
9.1±1.9 to 15.1±2.5 min (F=0.849, P=0.468) in group 2; 
and from 6.7±1.5 to 11.1±1.8 min (F=1.126, P=0.371) 
in group 3. Compared with groups 1 and 2, there was a 
significant (F=6.640, P=0.020) reduction in the duration 
of this stage in group 3 in children with HC type III/CE 3. 

The numbers of intraoperative retrieval bags used 
depending only on HC type were one bag for type I/CE 
HC; two to three bags for HC type II/CE 2; and two to four 
bags for HC type III/CE 3. 

The process of extracting the chitinous membrane 
with the help of a retrieval bag during laparoscopy 
consisted of three stages: stage I, inserting the retrieval 
bag through the port; stage II, opening the retrieval 
bag in the abdominal cavity and capturing the chitinous 
membrane in it; stage III, closing the retrieval bag and 
removing it through the port. 

Depending on the type of retrieval bag used, each of 
the groups studied had its own peculiarities. As a rule, 
however, stage I comprised moving the retrieval bag 
through a 12-mm Endopath Xcel port, whichdid not differ 
among the groups. The duration of stage II was longest 
in group 1. Opening a classic Endobag without wire in 
the abdominal cavity required the use of three ports with 
two or three clamps, as well as fairly good dexterity when 
opening the bag and capturing the chitinous and fibrous 
membranes in the Endobag. The use of the EndoCatch 
Bag in group 2 required the use of two ports and one 
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clamp to capture the chitinous and fibrous membranes. 
The least time was spent in group 3, using a vacuum 
retrieval bag.

Complications occurred in four patients and were 
minor. Port-site dehiscence that required intervention 
occurred in one (7.7 %) patient in group 1 with HC type 
III/CE3 when using two classic endobags without wire 
sequentially. In addition, a bile fistula was noted in one 
child (7.7  %) in group 1 at the stage of developing the 
technique, but it closed spontaneously. One child (10 %) 
in group 2 with HC type II/CE2 had a residual cavity that 
persisted for 1 year after the operation and thus required 
a repeat surgical intervention. Finally, one child (9.1 %) in 
group 3 had a hypertrophic scar at the 1-year follow-up. 
There were no deaths.

To date, several types of commercial retrieval bags 
have been used to capture and remove specimens from 
the abdominal cavity during laparoscopic surgery. They 
include such products as: endobags, the EndoCatch bag, 
the Endopouch (Ethicon, Somerville, NJ, USA), and the 
Pleatman Sac (Abbot Laboratories, Lake Bluff, IL, USA), 
among others. These retrieval bags, however, are avail-
able in only one size and are suitable only for older chil-
dren. It is therefore difficult to handle the retrieval bags 
intracorporeally in small children because of the limited 
space available in the surgical field [2, 9]. In contrast, 
several self-designed retrieval bags, including condoms, 
surgical gloves, and reclosable zipper bags, have been 
used during laparoscopic surgery. Unfortunately, most of 
them do not have a closure mechanism around the open-
ing of the bag [10, 11].

In a study by Kao et al. [12] patients underwent ro-
bot-assisted laparoscopic radical prostatectomy and 
laparoscopic adrenalectomy. The retrieval bag used was 
introduced into the peritoneal cavity via a 12-mm port, 
and the specimen was enclosed with the use of two lap-
aroscopic instruments. No complications were observed. 
In the experience of the authors, their retrieval bag can be 
safely removed from the abdominal cavity.

The drawback of the classic endobag without wire 
is the difficulty encountered when opening the retriev-
al bag and capturing the chitinous and fibrous mem-
branes in it, which requires good manual skill by both 
surgeon and assistant. In addition, up to three clips and 
ports are needed for this stage of the surgery [5]. The 
EndoCatch bag has fewer drawbacks (the number of 
ports and the length of the stage), but it requires some 
experience when the cyst is being captured in the re-
trieval bag. The use of a vacuum retrieval bag also has 
its drawbacks. When the cyst is located on the dia-
phragmatic surface of the liver, especially the VIII seg-
ment, an additional trocar is required above the cyst or 
in close proximity to it. Sometimes, with HC of the liver 
type CE2-3, a dense chitinous sheath may encircle the 
vacuum retrieval bag inlet during vacuum creation. To 
solve this problem, we used a method by which the de-
vice was rotated clockwise with periodic discharge of 
the vacuum, thereby ensuring detachment of the chitin 

sheath from the fibrous capsule and its absorption into 
the vacuum retrieval bag.

The drawbacks of the classic endobag without wire 
and the EndoCatch bag were the difficulty of extracting 
them through the port with cysts of >10 cm diameter. 
When using a vacuum retrieval bag in group 3, because 
of the possibility of leakage of parasitic cyst contents, 
the port should be installed as far as possible above the 
heart.

A vacuum retrieval bag for endoscopic extraction of 
biological tissues from the abdominal cavity is an alter-
native technique for removing infected biological mate-
rial. Because of the hermetic contact, complete remo- 
val of the components of the HC is ensured. In addition, 
only one port is required into the abdominal cavity above 
the pathological focus.

Minimally invasive surgical techniques for treating 
HC of the liver in the paediatric population are gaining 
advocates. There are still questions, however, among 
authors who deal with echinococcosis [13, 14]. When 
analysing the literature, we find increasingly more pub-
lications on laparoscopic treatment of HC of the liver 
(in 2016–2017 there were more than 45 publications). 
Hence, the question of whether performing laparo-
scopic echinococcectomy for HC of the liver is worth-
while is no longer valid for paediatric surgeons [15].

Laparoscopic removal of HC of the liver requires 
compliance with the basic principles of open surgery, 
including compliance with aparasiticity [16]. One 
study [17] proposed a device for safe echinococcec-
tomy. The essence of their device is that the port is 
installed in the HC and the manipulator removes the 
chitinous membrane. The authors, however, did not in-
dicate from what segments of the liver the chitinous 
membrane was removed or in what types of cyst it is 
possible. We have gained experience using the vac-
uum retrieval bag, which can be used to remove HCs 
of the liver (type I-III/CЕ1-3), and the arrangement of 
cysts on the visceral and diaphragmatic surface of the 
liver.

Laparoscopic echinococcectomy can be considered 
safe when all the principles of classic echinococcectomy 
are observed [8, 18, 19]. In this study, we evaluated the 
effectiveness of retrieval bags using several criteria. The 
obtained data will allow surgeons to choose differentially 
the appropriate type of retrieval bag to extract biological 
materials from the abdominal cavity.

Conclusions. Along with observing the principles 
of aparasiticity, an important indicator is the reduc-
tion in the duration of laparoscopic interventions. The 
choice of retrieval bags for use in laparoscopic surgery 
of HC of the liver is an important factor. In this case, it 
is necessary to take into account not only the size and 
site of the HC but also the life cycle of the parasite. 
Most preferable is the topical use of a vacuum retrieval 
bag, which not only reduces the duration of the lapa-
roscopic procedure but the number of complications 
as well.
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