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Abstract
Background: The outcome and complications of liver hydatid cyst surgeries with new and

old techniques are not well determined. We intended to present the results of operations
done for patients with hepatic hydatid cyst in an endemic area.
Methods: Data of 112 patients referred and operated for liver hydatid cyst, in Imam Khomeini Hospital complex, Tehran, Iran, from 2015 to 2018, were collected including demographic characteristics, operation parameters and complication related statistics. The variables were presented for different surgical methods including operations with and without
omentoplasty.
Results: Patients aged 39. 3 ± 13. 9 yr (70 females; 63. 5%). Most frequent clinical complaint was vague abdominal pain (n=45; 40. 2%). The most prevalent comorbidity was hypertension (18; 16.0%). Conservative methods were chosen more frequently including
omentoplasty (44; 39. 3%), cyst drainage (27; 24. 1%), cyst resection (19; 17%) and marsupialization (3; 2. 7%). Overall, 56 patients (50%) were operated with omentoplasty as the
single method or in combination with segmentectomy. Complications occurred less in patients operated with omentoplasty (41. 1 vs. 23. 2%; P=0. 043); particularly, biloma was
more frequent in surgeries without omentoplasty (7. 1 vs 0. 0%; P=0. 042). Persistence and
recurrence rates were 12. 5% and 3. 6% with relative predilection in, respectively, segmentectomy and lobectomy surgical methods compared to Omentoplasty. No mortality
was recorded.
Conclusion: In our case series of hepatic hydatid cyst patients, omentoplasty was safe with
less complication and similar long-term recurrence rate.

Available at: http://ijpa.tums.ac.ir

Hosseini Shabanan et al.: Retrospective Review of Complications of Liver Hydatid Cyst …

Introduction

I

ran is an endemic area of hydatid cyst
(HC), a parasitic zoonosis also called hydatidosis and cystic echinococcosis (CE)
(1), and liver is the most affected organ
(60%-70%) (2).
Surgery is the cornerstone of liver hydatid
cyst treatment; however, different therapeutic
approaches have been investigated with considerable controversy (3). Although surgical
techniques have been improved, the rate of
disease recurrence and complications after
surgery remains at 10% (4). Numerous surgical procedures have been applied and still the
choice procedure is under debate. Conservative surgeries, comprising those techniques
with residual cyst wall, are the preferable
treatment modalities in developing countries
because of their safety and simplicity although
they might bear a greater risk of cavity-related
complications and recurrence comparing radical procedures in which the cyst and adjacent
liver tissue is excised (2). Filling up the cavity
with saline, marsupialization, capitonnage and
omentoplasty are the described techniques of
residual cavity management following conservative surgeries. Conservative treatment
may be considered more appropriate in endemic areas (5).
In Iran, conservative surgeries are traditionally preferred, while there is a low tendency
for omentoplasty. Reports suggest that omentoplasty is an effective procedure, which may
limit unnecessary radical procedures (6). In
this study, we aimed to describe postoperative
complications in patients with liver HC undergoing surgery, with an emphasis on omentoplasty.

Materials and Methods
Medical records of liver HC patients who
underwent surgical treatment in HepatoBiliary Surgery Department, Imam Khomeini
Available at: http://ijpa.tums.ac.ir

Hospital Complex, Tehran, Iran, from Apr
2015 to Mar 2018 were reviewed retrospectively.
Overall, 114 patients were operated for liver
HC, but data of 2 patients were not available,
hence, 112 patients were included. Medical
records of the patients were collected including age, sex, medical comorbidities, disease
symptoms, and serologic hydatidosis tests,
history of antihelminthic drug use, treatment
procedure, and post-operation morbidities
within patients’ follow-up period. Preoperative evaluation of the patients included
blood tests (i. e. complete blood count, liver
enzymes, total and direct bilirubin, and antiechinococcosis antibody testing), ultrasonography (US) and computerized tomography
(CT). The patients underwent operation after
a 2-week preoperative course of albendazole
15 mg/kg/day; albendazole course continued
for three months after the operation.
The diagnosis of HC was histopathologically
confirmed in all patients after surgery. Cyst
residual or recurrence, biliary fistula or strictures, biloma, bleeding and hematoma, subdiaphragmatic collection, diaphragmatic rupture, surgical site infection, and gastrointestinal obstruction and herniation were considered as post-operation complications.
Selection of the surgery method had been
more surgeon decision based rather than the
consideration of multiplicity and size of the
cysts. For multiple cysts, omentoplasty was
done for one of the cysts combined with another conservative or radical approach for the
other cysts. In cases with both segmentectomy
and omentoplasty surgery, data of patients
were registered as omentoplasty method.
Data handling and analysis were performed
using SPSS (Chicago, IL, USA) version 16. 0.
Ethical approval
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This study has been approved by the Tehran
University of Medical Sciences Ethics Committee and has therefore been performed in
accordance with the ethical standards laid
down in the 1964 Declaration of Helsinki and
all subsequent revisions. The participants’
written informed consent form was collected
before the study.

Results

The study population consisted of 112 patients (70 females; 62. 5%), with the mean age
of 39. 3±13. 9 yr. Data of four patients treated
with puncture-aspiration-injection-respiration
(PAIR) were also collected, but not presented.
Overall, 86 (76. 8%) patients (51 females, 72.
9%; 35 males, 83. 3%) aged 39. 3 yr (interquartile range: 29. 0-48. 2 yr) had positive serology results for hydatidosis. Health characteristics and disease-related data of the patients undergoing different surgical procedures
are presented in Table 1.

Table 1: Health characteristics and operation related data in hydatid cyst patients with and without omentoplasty

Variable

Omentoplasty

Sex (female)

Without
45(0. 8)

Positive serology

46(0. 82)

Diabetes

6(0. 11)

Hypertension

8(0. 14)

Hyperlipidemia

4(0. 07)

CVA

2(0. 04)

IHD

2(0. 04)

Complication

23 (0.
41) †
4(0. 07)
†
10(0. 18)

Biloma
Cavity
persistence
Recurrence

With
25(0.
45)
40(0.
71)
3(0.
05)
10(0.
18)
6(0.
11)
1(0.
02)
0(0)
13(0.
23) †
0(0) †

Cyst
drainage

Cyst
resection

Marsupialization

Segmentectomy

Lobectomy

22 (0.
8)
18 (0.
66)
2 (0.
07)
2 (0.
07)
4 (0.
15)
0 (0)

19 (1)

3 (1)

1 (0. 2)

0 (0)

18 (0.
94)
3 (0.
16)
3 (0.
16)
0 (0)

3 (1)

5 (1)

0 (0)

0 (0)

3 (1)

0 (0)

0 (0)

0 (0)

1 (0.
05)
0 (0)

0 (0)

0 (0)

0 (0)

2 (0. 4)

4 (0.
21)
0 (0)

3 (1)

3 (0. 6)

0 (0)

0 (0)

0 (0)
12 (0.
44)
4 (0.
15)
4 (0.
15)
1 (0.
04)
0 (0)

4(0.
2 (0. 1)
1 (0. 33)
3 (0. 6)
07)
3(0. 05)
1(0.
1 (0.
0 (0)
0 (0)
02)
05)
Infection
and 1(0. 02)
3(0.
1 (0.
0 (0)
0 (0)
abscess
05)
05)
Data are number (percentages); the significant differences between patients with and
are marked by †. CVA: cerebrovascular accident, IHD: ischemic heart disease.

The most common clinical complaints included vague abdominal pain (n=45; 40. 2%),
jaundice (n=25; 22. 3%), and abdominal mass
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Total

70(0.
63)
2 (1)
86(0.
77)
1 (0. 5)
9(0.
08)
0 (0)
18(0.
16)
0 (0)
10(0.
09)
1 (0. 5)
3(0.
03)
0 (0)
2(0.
02)
1 (0. 5)
36(0.
32)
0 (0)
4(0.
04)
0 (0)
14(0.
13)
1 (0. 5)
4(0.
04)
0 (0)
4(0.
04)
without omentoplasty

(13; 11. 6%). However, no clinical symptoms
were recorded in 8 (7. 1%) patients.
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Most laboratory test results were within
normal limits (data not shown), particularly
the mean bilirubin level (1. 2±1. 3 mg/dL).
The most frequently used surgical techniques were omentoplasty (n=44; 39. 3%),
cyst drainage (n=27; 24. 1%), cyst resection
(n=19; 17%), and marsupialization (n=3; 2.
7%). Radical surgeries included segmentectomy with omentoplasty (n=12; 10. 7%) and
without omentoplasty (n=5; 4. 5%), followed
by lobectomy (n=2; 1. 8%). Overall, 56 (50%)
patients underwent omentoplasty as a single
method or in combination with other methods.
Age, frequency of positive serology, and
prevalence of comorbidities were not significantly different between the two groups. The
mean follow-up period was 10. 9±5. 7 months.
No patient was lost to the follow-up. The follow-up duration was similar in patients undergoing surgery with and without omentoplasty
(P=0. 07).
Out of all complications, permanent cyst
cavity (n=14; 12. 5%), recurrence (n=4; 3. 6%),
and biloma (n=4; 3. 6%) were the most frequent findings; however, 67. 9% (n=76) of the
patients reported none of these complications.
Other complications included gastrointestinal
obstruction (n=3; 2. 7%), hernia (n=3; 2. 7%),
hematoma (n=2; 1. 8%), surgical site infection
(n=2; 1. 8%), sub-diaphragmatic abscess formation (n=2; 1. 8%), diaphragmatic perforation (n=1; 0. 9%), and biliary fistula (n=1, 0.
9%).
The occurrence of complications was more
frequent in patients who did not undergo
omentoplasty (41. 1% vs. 23. 2%; P=0. 043),
especially biloma (7. 1% vs. 0. 0%; P=0. 042).
Among patients treated with PAIR, two experienced recurrence. Permanent cysts and recurrence were more common in patients with
segmentectomy and lobectomy, respectively,
compared to those undergoing omentoplasty
(Table 1). The mean length of hospital stay
was 6. 9±3 days, which was similar for different surgical methods. Patients undergoing lobectomy and segmentectomy were hospitalAvailable at: http://ijpa.tums.ac.ir

ized longer than patients undergoing other
procedures were.

Discussion
Echinococcosis is an endemic disease in the
Eastern Mediterranean region (7), including
Iran (1), with 1295 surgeries expected per year
(8). The WHO has documented an annual incidence of 4-6 cases per 100,000 population in
the Mediterranean region (2). The incidence
rate in some endemic areas has been estimated
to peak at 220 cases per 100,000 population
(9). Clinical management of liver HC ranges
from watchful waiting and medical treatment
to percutaneous drainage and surgical interventions (open conservative/radical surgeries
and laparoscopic surgeries).
Radical procedures are associated with liver
(segment/lobe) resection and pericystectomy,
associated with the resection of cyst and 1-2
cm of normal hepatic parenchyma, while partial cyst resection and sterilization of the residual cavity are the main steps in conservative
surgeries (10). It has been claimed that patients treated with radical surgeries achieve
faster healing with shorter hospitalization, because ideally, these procedures leave no residual cavity, although the intraoperative risks are
higher; also, the overall rates of morbidity and
relapse after these surgeries are probably lower
(11, 12).
Several comparative studies have demonstrated significantly higher rates of morbidity
and recurrence in patients undergoing conservative surgeries (13-15). In 2003, a metaanalysis reported complication and recurrence
rates of 11. 7% and 2%, respectively after radical procedures and 23% and 10. 4% after
conservative operations (3). In general, most
surgeons find radical surgeries to be very invasive for benign diseases. In the current study,
radical surgeries were limited and mostly performed in combination with omentoplasty
when the patient had multiple cysts or when
the cyst was limited to easily resectable seg-
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ments. The permanence and recurrence rates
of the disease were lower in our patient population undergoing omentoplasty, compared to
patients undergoing segmentectomy and lobectomy, respectively.
Hydatidectomy (resection of the hydatid
membrane) and partial/subtotal resection of
the cyst for evacuating the cyst content are the
mainstay of treatment in conservative surgeries. Following these procedures, residual cavity
remains, which increases the risk of postoperative complications, including secondary bacterial infection, abscess formation, and bile
leakage (16). Conservative surgeries are more
suitable for high-risk patients, who have cysts
in the deeper parts of the liver or in both
lobes (17). Considering the benign nature of
hydatidosis, it is preferable to spare the normal hepatic paranchyma as much as possible.
Simple drainage and omentoplasty (i.e., filling
the cavity with omental plug), capitonnage/introflexion of the cavity (i.e., reapproximation) without drainage, marsupialization, and synthetic fibrin injection are possible approaches to manage the residual cavity
(18).
Several studies have shown that omentoplasty is the procedure of choice in the management of residual cavity, as it reduces the rate
of disease recurrence and can be used after
radical surgeries to reduce postoperative complications (19,20). Use of omentoplasty may
reduce the risk of complications (21). Based
on our results, we cannot conclude that omentoplasty is superior to other procedures, although it had lower permanence and recurrence rates than segmentectomy and lobectomy. The omentum can be utilized not only to
fill the residual cavity, but also to take advantage of its biological characteristics, including resorption of the serosal fluid and macrophage migration to the septic collection (22).
Omentoplasty is a suitable surgical technique
for complicated HCs (23). Omentoplasty was
compared with introflexion in terms of postoperative complications and hospitalization.
They concluded that omentoplasty is superior
492

to both introflexion and combination of these
two methods (24). Moreover, the medical records of 304 HC patients were reviewed in a
retrospective study and reported that omentoplasty significantly reduces complications,
such as bile tract fistula formation and infection in comparison with external drainage (25).
However, controversial results have been reported in this area, for example a study performed in 2013 has shown that omentoplasty
leads to more postoperative morbidities; nevertheless, they concluded that a larger sample
size is needed for precise assessment (26).
In the current patient series, complications,
such as biloma, biliary strictures, and biliary
fistula (defined as prolonged bile leakage for
more than 10 days), were only reported after
procedures without omentoplasty. Omentoplasty may be effective in reducing biliary
complications by sealing off any leakage from
the viscus (27). In our study, cyst permanence
and recurrence rates were significantly higher
in patients who underwent procedures without omentoplasty. Nonetheless, the incidence
rates of surgical site infection and subdiaphragmatic abscess formation were similar
in omentoplasty and other methods. According to previous report, mortality rate after surgery for hydatidosis ranges from 0% to 3. 5%
(22); however, there was no case of mortality
in our study.
The increased availability of laparoscopic
surgeries and other advantages of minimally
invasive procedures, including shorter hospital
stay, better cosmetic results, and less postoperative adhesions, promote conversion from
open surgery to laparoscopic treatment. However, it should be mentioned that there are
some limitations in broadening the indications
for laparoscopic surgeries. Laparoscopic surgery is not indicated for relapsed cysts or cysts
located in the parenchyma or posterior segments of the liver (28). In addition, intraoperative management of bleeding and spillage of
cyst content during laparoscopic surgeries is
much more difficult than open surgeries (28).
Moreover, the rate of extrahepatic and peritoAvailable at: http://ijpa.tums.ac.ir
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neal recurrence of hydatidosis is higher in laparoscopic procedures, compared to primary
open surgeries (29). We had three cases of
laparoscopic segmentectomy and omentoplasty, which comprised a small proportion of our
study sample, possibly due to the lack of experience and financial constraints.
As a limitation to this study, we may point
out that we suggested the data of omentoplasty surgeries with segmentectomy operation
continued with omentoplasty. This may hindered the compatibility of our results with
those classifying the conservative procedures
from radical surgeries otherwise.

Conclusion
Omentoplasty is a safe and simple surgical
treatment for liver hydatosis, which leads to
fewer postoperative complications in comparison with other surgical treatments.
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