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S U M M A R Y

Objective: The aim of this study was to provide a review of the world literature on the laparoscopic

treatment of liver hydatid cyst.

Methods: We conducted a literature search using PubMed, screening all English language publications

on the laparoscopic treatment of liver hydatid cysts. Operative characteristics, perioperative morbidity,

and clinical outcomes were tabulated.

Results: A total of 57 published articles including 914 patients with 1116 hydatid cysts were identified.

Of the resections done in the 914 patients, 89.17% were performed totally laparoscopically and 5.58%

were gasless. The most common procedure was cystectomy (60.39%), followed by partial pericystectomy

(14.77%) and pericystectomy (8.21%); the rest were segmentectomies. Conversion to open laparotomy

occurred in 4.92% of reported cases (45/914). The common cause of conversion was anatomical

limitations/inaccessible locations (16/45). The overall mortality was 0.22% (2/914 patients) and

morbidity was 15.07%, with no intraoperative deaths reported. The most common complication was bile

leakage (57/914). The postoperative recurrence was 1.09% (10/914 patients).

Conclusions: The laparoscopic approach is safe with acceptable mortality and morbidity for both

conservative and radical resections in selected patients. Clinical outcomes are comparable to open

surgery, albeit in a selected group of patients.

� 2014 The Authors. Published by Elsevier Ltd on behalf of International Society for Infectious Diseases.
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1. Introduction

Human hydatid disease (cystic echinococcosis, CE) is a chronic
parasitic infection caused by the larval stage of the cestode
Echinococcus granulosus. It continues to be a substantial cause of
morbidity and mortality in many parts of the world, especially in
China, Eastern Europe, the Mediterranean countries, and the Far East.1

The liver is the most commonly affected organ and accounts for
approximately 75% of cases, followed by the lungs and the spleen.
Although recent advances have been made in the method of
diagnosis and in medical and interventional therapy, surgery
remains the mainstay of treatment. Several surgical techniques
have been advocated, ranging from aspiration to radical resection.2

The surgical treatment of liver hydatid disease has evolved
dramatically with the improved understanding of anatomical
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segmentation, progressive imaging technology by computed
tomography (CT) and magnetic resonance imaging (MRI),
improved anesthesia, perioperative chemotherapy, and postop-
erative nursing and physical therapy, as well as technological
advances and modifications in laparoscopy. Although early
reported laparoscopic treatment of liver hydatid disease was
confined to simple drainage, more advanced laparoscopic
methods are now possible, including pericystectomy and even
segmentectomy and hepatectomy for selected cases.3–7 It is the
increasing experience in laparoscopic surgery and improved
knowledge of cystic pressure during pneumo-peritoneum that
has paved the way for the laparoscopic treatment of hydatid
cysts.8

The purpose of this study was to provide a comprehensive
review of the English language literature on all reported cases of
laparoscopic liver hydatid cysts. Emphasis is placed on the types of
surgical resection, operative approach, and collective morbidity
and mortality. In addition, the early and late outcomes of hydatid
cysts after laparoscopic treatment are summarized.
ciety for Infectious Diseases. Open access under CC BY-NC-SA license.

http://crossmark.crossref.org/dialog/?doi=10.1016/j.ijid.2014.01.012&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ijid.2014.01.012&domain=pdf
http://dx.doi.org/10.1016/j.ijid.2014.01.012
mailto:Dr.wenhao@163.com
http://www.sciencedirect.com/science/journal/12019712
www.elsevier.com/locate/ijid
http://dx.doi.org/10.1016/j.ijid.2014.01.012
http://creativecommons.org/licenses/by-nc-sa/3.0/
http://creativecommons.org/licenses/by-nc-sa/3.0/


T. Tuxun et al. / International Journal of Infectious Diseases 24 (2014) 43–5044
2. Methods

A literature search of published cases of the laparoscopic
treatment of liver hydatid cysts was performed using the PubMed
database; publications were in the English language. Search phrases
were ‘‘laparoscopic treatment of liver hydatid cyst/echinococcosis’’,
‘‘laparoscopic treatment of hepatic hydatid cyst/echinococcosis’’,
and ‘‘minimally invasive treatment of liver hydatid cyst/echinococ-
cosis’’. All titles and abstracts were screened selecting those related
to the theme of this review. A total of 83 publications consisting of
reviews and series on the laparoscopic treatment of hydatid cysts
were identified, and each was carefully reviewed. All data were
screened and obvious duplicate data were not included in the total
number of patients. Reviews and duplicates were removed, resulting
in 57 papers containing unique patient data on the laparoscopic
treatment of hydatid cysts. When there was more than one
publication on the laparoscopic treatment of hydatid cysts from
the same team, the actual number of cases performed was clarified to
eliminate any potential ‘double-counting’. The stage of the cysts was
categorized in accordance with the World Health Organization
Informal Working Group on Echinococcosis (WHO/IWGE) classifica-
tion.9,10 The operative approach (total laparoscopic/hand-assisted/
gasless laparoscopic), and extent of resection (cystectomy/pericys-
tectomy/liver resection) were delineated and tabulated. Reasons for
conversion to open laparotomy, perioperative deaths, and complica-
tions were collected. The recurrence of hydatid cysts was also
analyzed.

3. Results

3.1. Total number of published articles on laparoscopic treatment of

liver hydatid cysts

The PubMed search identified a total of 83 publications on the
laparoscopic treatment of liver hydatid cysts. Eighteen publications
were review articles, editorials, or surgical technique reports.8,11–26
Table 1
Publications on the laparoscopic treatment of hydatid cysts with more than five patien

Author Origin Year Journal 

Berberoglu M38 Turkey 1999 Surg Endosc 

Khoury G40 Lebanon 2000 Surg Endosc 

Chen W50 China 2007 Am J Surg 

Palanivelu C5 India 2006 JSLS 

Zaharie F68 Romania 2013 Surg Endosc 

Ertem M47 Turkey 2002 Arch Surg 

Tai QW44 China 2013 Surg Laparosc En

Rooh ul M52 Pakistan 2011 J Coll Physicians S

Sinha R74 India 2001 JSLS 

Maazoun K51 France 2007 J Pediatr Surg 

Bickel A69 Israel 2001 Arch Surg 

Seven R46 Turkey 2000 Surgery 

Yagci G55 Turkey 2005 World J Surg 

Georgescu SO49 Romania 2005 Rom J Gastroente

Alper A45 Turkey 1995 World J Surg 

Popescu I4 Romania 2005 Rom J Gastroente

Baskaran V48 India 2004 JSLS 

Chowbey PK75 India 2003 J Laparoendosc Ad

Altinli E76 Turkey 2002 JSLS 

Dervisoglu A70 Turkey 2005 Hepatogastroente

Al-Shareef Z41 Saudi Arabia 2002 JSLS 

Sharma D77 India 2009 Surg Laparosc En

Misra MC53 India 2010 Surg Laparosc En

Manterola C78 Chile 2002 Surg Endosc 

Zengin K42 Turkey 2003 Surg Laparosc En

Bickel A39 Israel 1994 J Laparoendosc Su

Polat FR54 Turkey 2012 Surg Laparosc En

Saglam A79 Turkey 1996 Surg Laparosc En

Katkhouda N80 France 1999 Ann Surg 

Ramachandran CS81 India 2001 Surg Laparosc En

NG, Not given in the literature.
After eliminating duplicate series,27–34 57 remaining original
publications, mainly from endemic regions, accounted for 914
cases around the world. There were 30 original studies with more
than five patients (Table 1) and another 27 publications were series
or individual reports that contained between one and five patients
(Table 2).

3.2. Indications for laparoscopic treatment of hydatid cysts

Since the first laparoscopic treatment of hydatid disease was
described in 1992,35 there has been steady growth in the reported
laparoscopic treatment of hydatid cysts, with more than 900 cases
reported in the English language literature (Figure 1). Of the
reported 914 cases, 466 were male patients and 368 were female;
the sex was uncertain for the remaining 80 patients. The age of
patients ranged from 3 to 70 years, and the cyst diameter ranged
from 3 to 18 cm. Excluding those publications in which the mean
diameters of the cystic lesions were not documented, the
distribution of mean cyst diameter was as follows: 1–4 cm,
3.44%; 5–10 cm, 84.05%; 10–15 cm, 11.48%; >15 cm, 1.02%
(Figure 2a). A total number of 1116 cysts were reported in the
914 hydatid patients. Among these, 643 were located in the right
lobe, 295 in the left lobe, and 32 were bilateral; the location was
undocumented for the remaining 146 cysts. Multiorgan hydatid
cysts were recorded in 17 patients including: liver + spleen (seven
cases), liver + lung (four cases), liver + abdominal cavity (three
cases), liver + pelvic cavity (two cases), liver + retroperitoneal
cavity (two cases), and liver + lung + spleen + abdominal cavity
(one case). According to the WHO/IWGE classification,9,10 of the
reported laparoscopic resections of 914 patients with 1116
hydatid cysts, 46.86% (523/1116) were for type 1 cysts, 19.44%
were for type 3 cysts, 7.0% were for type 2 cysts, 5.19% were for
type 4 cysts, 1.25% were for type 5 cysts, and the rest were
indeterminate (Figure 2b). The diagnosis of hydatid disease was
confirmed by postoperative histological examination in all
patients.
ts (listed by number of patients)

Number of patients Male Female

87 38 49

83 43 40

76 52 24

66 55 11

62 33 29

48 32 16

dosc Percutan Tech 46 26 20

urg Pak 43 17 26

34 NG NG

34 17 17

31 10 21

30 13 17

30 23 7

rol 24 16 8

22 NG NG

rol 19 12 7

18 11 7

v Surg Tech A 15 11 4

13 5 8

rology 12 NG NG

10 3 7

dosc Percutan Tech 10 4 6

dosc Percutan Tech 9 7 2

8 3 5

dosc Percutan Tech 8 5 3

rg 7 NG NG

dosc Percutan Tech 7 3 4

dosc 6 1 5

6 3 3

dosc Percutan Tech 6 4 2



Table 2
Publications on the laparoscopic treatment of hydatid cysts with fewer than six patients (listed by number of patients)

Author Year Journal Number of patients Male Female

Borzellino G82 2006 Surg Endosc 5 3 2

Marks J83 1998 Surg Endosc 3 1 2

Strauss M84 1999 Hepatogastroenterology 3 1 2

Sgourakis G85 2001 Minerva Chir 3 NG NG

Descottes B6 2003 Surg Endosc 3 0 3

Busic Z86 2006 Acta Chir Belg 3 2 1

Yucel O87 1996 Surg Endosc 2 0 2

Casciola L37 2011 Surg Endosc 2 NG NG

Dapri G7 2012 HPB Surg 2 0 2

Katkhouda N35 1992 Br J Surg 1 1 0

Lujan Mompean JA88 1993 Br J Surg 1 0 1

Guibert L89 1995 Surg Endosc 1 1 0

Sever M90 1995 Surg Endosc 1 1 0

Massoud WZ91 1996 Int Surg 1 0 1

Verma GR92 1998 Surg Laparosc Endosc 1 0 1

Dalvi AN93 2000 Indian J Gastroenterol 1 0 1

Bensaadi H36 2004 Surg Laparosc Endosc Percutan Tech 1 1 0

Kapan M94 2004 J Laparoendosc Adv Surg Tech A 1 1 0

Polat FR95 2005 JSLS 1 1 0

Tsaroucha AK96 2005 World J Surg 1 1 0

Busic Z97 2009 Coll Antropol 1 1 0

Feleppa C98 2009 Surg Laparosc Endosc Percutan Tech 1 1 0

Foster EN3 2010 Perm J 1 1 0

Mishra PK99 2010 Afr J Paediatr Surg 1 1 0

Goldin SB100 2011 Case Rep Gastrointest Med 1 1 0

Soni HN101 2011 Surg Laparosc Endosc Percutan Tech 1 0 1

Karabicak I43 2013 Ann Ital Chir 1 0 1

NG, Not given in the literature.
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3.3. Minimally invasive approaches to liver hydatid cysts

The majority of minimally invasive laparoscopic resections of
hydatid cysts were performed with a totally laparoscopic approach
(89.17%) (Table 3). The gasless abdominal lift approach was the
next most common (5.58%), followed distantly by hand-assisted
approaches (0.11%).36 Two robotic-assisted pericystectomies have
been reported recently.37

The reported conversion rates ranged from 0% to 66.66%. The
total number of reported conversions from laparoscopic to open
laparotomy in the reported literature was 45/914 cases (4.92%)
(Table 4). The most common cause of conversion to open was
anatomical limitations/inaccessible locations (35.56% of conver-
sions, 1.75% of all patients). Other reported causes of conversion
included bleeding, adhesions, poor exposure, inappropriate cystic
stage, impossible cyst identification, doubt of inadequate evacua-
tion, close proximity to the major vessels, iatrogenic liver injury,
suspicion of hematoma, and risk of rupture (Table 4).
Figure 1. Treatment of liver hydatid patients: steady growth in repo
3.4. Extent of laparoscopic resection of hydatid cysts

The most common type of laparoscopic treatment of hydatid
cysts was a conservative procedure including cystectomy (75.16%)
and partial pericystectomy (14.77%) (Table 3). This was followed
by radical procedures including pericystectomy (5.84%). Even
extensive liver resection has been performed: 10 left lobectomies
(1.09%), nine left lateral sectionectomies (0.98%), and five
segmentectomies (0.55%). The remaining 124 cases were conver-
sion to open and indeterminate.

3.5. Laparoscopic conservative resections

The laparoscopic conservative resections of hydatid cysts include
cystectomy and partial pericystectomy. Five hundred fifty-two
patients with cystectomy and 135 with partial pericystectomy were
reported. Cystectomy involves aspiration of the cyst, instillation of a
scolicidal substance to kill the parasite, evacuation of the parasitic
rted laparoscopic liver resection from 1992 to 2013p (partial).



Figure 2. Breakdown of (a) cyst size, and (b) cystic type, of hydatid cysts resected laparoscopically.
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material, and then preserving or partial resection of the pericyst.
Concerning treatment of the residual cavity, there are methods like
marsupialization, captionage, omentoplasty, and internal drainage.
Of the total number of 552 cystectomies, 364 were cystectomy
alone, 88 were combined with omentoplasties, 58 with marsupia-
lizations, and 42 with internal drainage (5.4% of all cases).38 Since the
first report of laparoscopic cystectomy,39 a large number of
laparoscopic cystectomies (n = 83) was presented by Khoury et al.
in 2000.40 Al-Shareef et al. reported laparoscopic cystectomy using a
liposuction device.41 Later Zengin et al. also described a technique
for cystectomy without cystic spillage using a ‘Perfore-Aspirator-
Grinder’ device and showed good clinical results.42

3.6. Laparoscopic pericystectomies

The era of laparoscopic resection was further energized by
reports of laparoscopic pericystectomy. The first laparoscopic
Table 3
Minimally invasive approaches, types of resection, and simultaneously performed

operations.

Total number of reported cases 914

Minimally invasive approaches to hydatid cyst resection

Totally laparoscopic 815 (89.17%)

Gasless laparoscopic 51 (5.58%)

Hand-assisted laparoscopic 1 (0.11%)

Robotic-assisted 2 (0.22%)

Converted to open 45 (4.92%)

Types of resection performed laparoscopically

Radical procedure 99 (10.83%)

Pericystectomy 75 (8.21%)

Left lobectomy 10 (1.09%)

Left lateral sectionectomy 9 (0.98%)

Segmentectomy 5 (0.55%)

Conservative procedure 687 (75.16%)

Cystectomy 552 (60.39%)

Cystectomy alone 347 (37.96%)

Cystectomy + omentoplasty 88 (9.63%)

Cystectomy + marsupialization 58 (6.35%)

Cystectomy + internal drainage 42 (4.60%)

Partial cystectomy 135 (14.77%)

Conversion to open 45 (4.93%)

Not documented 83 (9.08%)

Simultaneously performed laparoscopic surgical procedure

Cholecystectomy 35

Thorascopic pericystectomy 4

Choledochotomy with T tube drainage 1

Transabdominal pre-peritoneum inguinal hernia repair 1

Splenic hydatid cystectomy 1

Unroofing of the hepatic simple cyst 3
pericystectomy, as well as the first laparoscopic surgery of hydatid
cyst, was described by Katkhouda et al. in 1992.35 Although the
total number is small, there has been a steady growth in reported
laparoscopic pericystectomies, with 75 patients reported in the
English language literature, including two robotic-assisted37 and
two single-incision transumbilical laparoscopic pericystec-
tomies.7,43

3.7. Laparoscopic liver resections

The first laparoscopic liver resection for hydatid cyst was
described by Descottes et al. with two VI segmentectomies.6 Up to
the publication of this review, a total number of 24 laparoscopic
liver resections were reported, including 10 left hepatectomies,5,7

nine left lateral sectionectomies,3,4 and five segmentectomies.6,44

Palanivelu et al. demonstrated a safe and feasible method for
performing a left hepatectomy for a large cyst with cyst
decompression before resection.5 More recently Dapri et al.
reported a successful single-incision transumbilical laparoscopic
left hepatectomy.7

3.8. Outcomes of laparoscopic treatment of hydatid cysts

3.8.1. Operative time and blood loss

The mean operating time and blood loss were difficult to
compare between the studies given the heterogeneous types of
resection reported. The trend consistently showed that the
operative duration was significantly decreased with increased
Table 4
Reported reasons for conversion from laparoscopic to open surgery in the published

literature (914 patients)

Total number of reported conversion from

laparoscopy to open laparotomy

45 (4.92%)

Anatomical limitations/inadequate access 16 (1.75%)

Bleeding 11

Adhesions 3

Poor exposure 3

Inappropriate cystic stage 3

Impossible to identify the cyst 2

Doubt of inadequate evacuation 1

Close proximity to the major vessels 1

Iatrogenic liver injury 1

Suspicion of hematoma 1

Ruptured cyst (performed in emergency) 1

Risk of rupture 1

Unable to puncture the cyst 1
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experience. In 17 studies each with more than 15 patients
reported, the average operating time ranged from 50 to 144 min
with no major blood loss reported.4,5,38,40,44–52 However, two
patients received blood transfusions of two units during laparo-
scopic pericystectomy due to major blood loss.7,53

3.8.2. Length of stay

The length of hospital stay ranged from 1 to 8 days, with
comparative studies consistently showing a shorter length of
hospital stay compared with open laparotomy.34,54 However,
percutaneous drainage showed the same length of hospital
stay.55,56 The length of hospitalization probably depends on the
type of resection, concurrent diseases, and complications.

3.8.3. Mortality

The perioperative mortality after open hydatid surgery varies
from 0% to 6.5%57–60 and from 0% to 0.9% after percutaneous
drainage.61,62 In this review of 57 published papers on the
minimally invasive laparoscopic treatment of liver hydatid cysts,
two postoperative deaths were reported in the 914 laparoscopic
hydatid cyst resections (Table 5). No intraoperative deaths were
reported. One postoperative death was caused by the cerebral
hydatid cyst and multiorgan failure after 1 month. The other was
caused by Candida sepsis and multiorgan failure.

3.8.4. Morbidity

The perioperative morbidity after open surgery varies from 0% to
53.8%, based on several factors, including age, size of the cyst,
preoperative complications, particularly biliary–cyst communica-
tion, and the type of surgical procedure.57,63–67 A total of 137
complications were reported in the 914 patients (15.07%) (Table 5).
Postoperative bile leakage was reported in 6.24% of total cases,
mostly after laparoscopic cystectomy. Most of these healed
spontaneously, while the rest required further management with
endobiliary stenting48 and sphincterotomy.42,46,47,49 A residual
cystic cavity infection/abscess was reported in 2.19% of the total
cases and these were mainly managed with antibiotics and
Table 5
Reported deaths and complications after laparoscopic hydatid cyst resection in the

published literature (914 patients)

Deaths 2 (0.22%)

Cerebral hydatid cyst and multiorgan failure 1

Candida sepsis and multiorgan failure 1

Complications 137 (15.07%)

Liver-related complications

Bile leakage 57 (6.24%)

Residual cavity infection/abscess 20 (2.19%)

Perihepatic infected hematoma 1

Perihepatic fluid collection 1

Hepatic abscess 1

Intraoperative complications

Spillage of cystic contents 9

Anaphylactic shock 3

Scolicidal-induced complications

Ileus 3

Methemoglobinemia 1

Surgical-related complications

Port-side infection 21

Incisional hernia 2

Subphrenic abscess 1

Perforated small bowel 1

General complications

Unknown fever 7

Subcutaneous hematoma 3

Pleural effusion/empyema 1

Pneumonia 2

Atelectasis 1

Drug-induced fever 1

Hyperosmolar hypernatrium coma 1
percutaneous drainage, except for two, which required a laparoto-
my.40,45 Liver-related complications included peri-hepatic infected
hematoma and peri-hepatic fluid collection. Intraoperative compli-
cations included spillage of cystic contents in seven patients and
anaphylactic shock in three patients who were medically controlled.
Scolicidal-related complications included ileus and methemoglobi-
nemia, a very rare complication of cetrimide. Surgical complications
included port-site infection, incisional hernia, subphrenic abscess,
and perforated small bowel. General complications included
unknown fever, subcutaneous hematoma, pleural effusion/empy-
ema, pneumonia, atelectasis, drug-induced fever, and hyperosmolar
hypernatremic coma (Table 5). Complications tend to occur more
frequently after laparoscopic cystectomy compared to pericystect-
omy and radical liver resections.

3.8.5. Postoperative recurrence

The hydatid recurrences were reported only after laparoscopic
cystectomy, with the rate ranging from 0% to 11.1%. Only 10 of the
reported 914 patients showed recurrence (1.09%), which occurred
within 3–68 months postoperatively.40,46,48,52,55

4. Discussion

Only a few review articles on the laparoscopic treatment of liver
hydatid cyst have been published.8,11,12 However, the current
review is the largest and most comprehensive to date, encom-
passing 57 original series and case reports, accounting for more
than 900 cases of laparoscopic treatment of liver hydatid cysts
worldwide. As evident by the steady growth in laparoscopic liver
hydatid resections (Figure 1), it is likely that increasing numbers of
surgeons from both endemic and non-endemic areas will adopt
laparoscopic approaches in the future. Although the tables
presented summarize the collective data, several additional points
should be made. First, as with other laparoscopic surgery, both
conservative and radical laparoscopic resections of hydatid cysts
require expertise in open hydatid surgery and minimally invasive
surgery. Second, many authors noted that the indications for
laparoscopic surgery for hydatid cysts should not be broadened
simply due to the increasing availability of minimally invasive
surgery. As for the indications, most centers showed no limit on the
cystic type or size, but strict selection on cystic location, so that
deep cysts or those close to the main vasculature (segment 1 or 7)
were excluded from the laparoscopic approach. Patients with
intraparenchymal located cysts, inaccessible cysts, and relapsed
hydatid cysts should not undergo laparoscopic hydatid surgery.
Laparoscopic cystectomies in the posterior segments of the liver
and radical resections (pericystectomies, segmentectomies, and
sectionectomies) should be reserved for centers with significant
experience in laparoscopic hydatid surgery.68

The conversion from laparoscopic to an open resection should
not be considered a failure. Rather, the safety of the patient and
cystic integrity for prevention of the spillage of cystic contents
should be of the utmost importance. The overall conversion rate to
open procedure in the reported cases was 4.93% (45/914). Careful
preoperative assessment of the patient and the strict selection of
patients would help decrease the conversion to open. The decision
to convert to the latter should be made if bleeding cannot be
controlled laparoscopically, the risk of cystic rupture cannot be
avoided, residual daughter cysts cannot be totally removed, or the
cystic locations and adhesions preclude laparoscopic progress.

Although there is no randomized clinical trial that has
compared laparoscopic and open hydatid surgery, the advantages
of laparoscopic liver hydatid surgery highlighted in many reports
include less pain, good cosmetic results, shorter hospital stay, less
or no blood transfusion requirement, and less postoperative
adhesion.54,68 Perioperative morbidity after open surgery varies
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from 12% to 63% in open series and from 8% to 25% for laparoscopic
studies, based on several factors, including age, size of the cyst,
preoperative complications, particularly biliary–cyst communica-
tion, and the type of surgical procedure. No surgery-related death
was reported for laparoscopic hydatid surgery, however two non-
surgery-related postoperative deaths were reported.69,70 The
reported perioperative mortality in open series ranges from 0%
to 6.5%.57–59

An interesting question is whether the minimally invasive
approach (both conservative and radical) will ever surpass the
traditional open approach and become the standard therapeutic
modality in selected hydatid cysts, just as laparoscopy replaced
open cholecystectomy in over 90% cases. In fact, some centers have
shifted their practice from 100% open to partial laparoscopic
treatment, but patients must meet certain safety require-
ments.47,52

Potential limitations and disadvantages of laparoscopic treat-
ment of liver hydatid disease include a significant learning curve,
the fear of intraoperative spillage of cyst contents, potential
bleeding, which may be more difficult to control laparoscopically,
and requirements for special surgical instruments that are
unavailable in some poorly resourced pastoral and semi-pastoral
areas with large numbers of patients. One early concern was
whether the laparoscopic approach would result in an increased
incidence of intraoperative spillage, particularly in laparoscopic
cystectomy. However experimental and clinical results have
shown a low incidence of intraoperative spillage.8 Another concern
is the increased cost of laparoscopic surgery due to the
requirement for special instruments; this is something that
surgeons mainly focus on. There is no report on the cost-
effectiveness of laparoscopic hydatid surgery; however studies
on laparoscopic liver resection revealed no financial disadvantages
to the laparoscopic approach, due to the shorter operative times
and hospital stays than with the open approach.71,72

Laparoscopic cystectomy was the main procedure regardless of
the surgeon’s location. Of the reported 914 hydatid patients,
77.16% were treated by conservative laparoscopic approach,
including laparoscopic cystectomy and partial cystectomy. This
was followed by radical procedures including pericystectomy
(5.84%). Even extensive liver resection has been performed: 10 left
lobectomies (1.09%), nine left lateral sectionectomies (0.98%), and
five segmentectomies (0.55%). This might be because the
conservative procedure is easier to perform, with no or little risk
of bleeding. However, complications such as bile leakage, residual
cavity infection/abscess, spillage of cystic contents, and anaphy-
lactic shock are more commonly seen in conservative surgery in
the laparoscopic approach. Therefore, some surgeons regard
laparoscopic radical procedures, especially pericystectomy, as
the gold standard for the management of hydatid cysts of the liver
in selected patients, although intraoperative bleeding is higher in
some cases. Laparoscopic liver resection is not recommended as
the first choice of treatment, due to the cyst’s benign nature, higher
conversion rate, need for highly skilled hands, and even the need
for blood transfusion.

When laparoscopic surgery, both conservative and radical, is
performed for hydatid cysts, there must be no compromise in the
principle of avoiding cyst content spillage and maintaining the
integrity of the cyst wall. The reported recurrence rate for open
surgery ranges from 0% to 4.5% in different studies, however the
reported cumulative recurrence rate is 1.1% for the laparoscopic
treatment of liver hydatid cysts.73 Only 10 patients in the 914
reported cases showed recurrence (1.09%) within 3–68 months
postoperatively.

In conclusion, this review identified a total of 914 cases of
laparoscopic treatment of liver hydatid disease reported in the
literature. Morbidity, mortality, and recurrence rates were found to
be 15.07%, 0.22%, and 1.09%, respectively, indicating the safety of
these operations in selected patients. The advantages for patients
include good cosmetic results and a shorter hospital stay. It
appears that the rate is lower following radical procedures as a
result of better control of the residual cavity and local recurrence.
However, the radical approach is generally reserved for peripher-
ally located cysts; if managed improperly, this approach may cause
major bleeding and hence conversion.

As the surgeon should select the operative technique most
appropriate for the individual patient and the nature of the disease,
we suggest that the laparoscopic approach could be safe and
feasible in the treatment of patients with hepatic hydatid disease.

Funding: This work was supported by grants from the National
Natural Science Foundation of China (No. 30960342; No.
81160201) and Open Subject from Xinjiang Key Laboratory of
Echinococcosis (XJDX0202-2011-03). The funders had no role in
the study design, data collection and analysis, decision to publish,
or preparation of the manuscript.

Conflict of interest: Tuerhongjiang Tuxun, Jin-hui Zhang, Jin-
ming Zhao, Qin-wen Tai, Mierxiati Abudurexiti, Hai-zhang Ma, and
Hao Wen have no conflicts of interest or financial ties to disclose.

References

1. Bresson-Hadni SM, Mantion GA, Vuitton DA. Echinococcosis of the liver. In:
Rodes JB, Blei AT, Reichen M, Rizzetto ED, editors. Textbook of hepatology. 3rd
ed., Oxford: Blackwell Publishing; 2007. p. 1047–57.

2. McManus DP, Gray DJ, Zhang W, Yang Y. Diagnosis, treatment, and manage-
ment of echinococcosis. BMJ 2012;344:e3866.

3. Foster EN, Hertz G. Echinococcus of the liver treated with laparoscopic
hepatectomy. Perm J 2010;14:45–6.

4. Popescu I, Tomulescu V, Hrehoret D, Boeti-Sarbu P, Stanciulea O, Kosa A.
Laparoscopic liver surgery. Analysis of a series of 61 patients. Rom J Gastro-
enterol 2005;14:343–9.

5. Palanivelu C, Jani K, Malladi V, Senthilkumar R, Rajan PS, Sendhilkumar K, et al.
Laparoscopic management of hepatic hydatid disease. JSLS 2006;10:56–62.

6. Descottes B, Glineur D, Lachachi F, Valleix D, Paineau J, Hamy A, et al.
Laparoscopic liver resection of benign liver tumors. Surg Endosc
2003;17:23–30.

7. Dapri G, Dimarco L, Cadiere GB, Donckier V. Initial experience in single-
incision transumbilical laparoscopic liver resection: indications, potential
benefits, and limitations. HPB Surg 2012;2012:921973.

8. Bickel A, Daud G, Urbach D, Lefler E, Barasch EF, Eitan A. Laparoscopic approach
to hydatid liver cysts. Is it logical? Physical, experimental, and practical
aspects. Surg Endosc 1998;12:1073–7.

9. Gharbi HA, Hassine W, Brauner MW, Dupuch K. Ultrasound examination of the
hydatic liver. Radiology 1981;139:459–63.

10. International classification of ultrasound images in cystic echinococcosis for
application in clinical and field epidemiological settings. Acta Trop
2003;85:253-61.

11. Gode D. Laparoscopic management of hydatid cyst of liver. J Indian Med Assoc
2010;108:672–3. 676.

12. Koea JB. Laparoscopic treatment of hepatic hydatid disease. ANZ J Surg
2012;82:499–504.

13. Bickel A, Loberant N. Laparoscopic treatment of a liver hydatid cyst. Br J Surg
1994;81:627.

14. Verma GR, Bose SM. Laparoscopic surgery in hepatic hydatid cysts. Surg
Laparosc Endosc Percutan Tech 2001;11:344–5.

15. Losanoff JE, Richman BW, Jones JW. Evacuation of hydatid liver cysts using a
laparoscopic trocar. World J Surg 2003;27:1338–9. author reply 1339-40.

16. Warrier AT. A new instrument, the ‘Perfore-Aspirator’ for laparoscopic treat-
ment of hydatid cysts of the liver’’, by Zengin K, et al. Surg Laparosc Endosc
Percutan Tech 2003;13:360.

17. Bickel A, Eitan A. The use of a large, transparent cannula, with a beveled tip, for
safe laparoscopic management of hydatid cysts of liver. Surg Endosc
1995;9:1304–5.

18. Rogiers X, Bloechle C, Broelsch CE. Safe decompression of hepatic hydatid cyst
with a laparoscopic surgiport. Br J Surg 1995;82:1111.

19. Avtan L. A new ‘perforator grinder-aspirator apparatus (PGAA)’ for the mini-
mal access surgery of cystic liver hydatidosis. Hepatogastroenterology
2005;52:339–42.

20. Palanivelu C, Senthilkumar R, Jani K, Rajan PS, Sendhilkumar K, Parthasarthi R,
et al. Palanivelu hydatid system for safe and efficacious laparoscopic manage-
ment of hepatic hydatid disease. Surg Endosc 2006;20:1909–13.

21. Kanojia RP. Laparoscopic port-in-cyst technique for retrieval of hepatic hyda-
tid and review of other techniques used in literature. J Pediatr Surg
2012;47:1772–4.

22. Morris DL. Use of a disposable laparoscopic trocar for the injection and safe
evacuation of Echinococcus cysts of the liver. J Am Coll Surg 1994;179:635–6.

http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0005
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0005
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0005
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0005
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0010
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0010
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0015
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0015
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0020
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0020
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0020
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0025
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0025
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0030
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0030
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0030
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0035
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0035
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0035
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0040
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0040
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0040
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0045
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0045
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0055
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0055
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0060
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0060
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0065
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0065
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0070
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0070
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0075
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0075
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0080
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0080
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0080
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0085
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0085
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0085
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0090
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0090
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0095
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0095
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0095
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0100
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0100
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0100
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0105
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0105
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0105
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0110
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0110


T. Tuxun et al. / International Journal of Infectious Diseases 24 (2014) 43–50 49
23. Kayaalp C. Evacuation of hydatid liver cysts using laparoscopic trocar. World J
Surg 2002;26:1324–7.

24. Michalodimitrakis M, Nathena D, Mavroforou A, Papavdi A, Kranioti EF. Fatal
hypernatraemia after laparoscopic treatment of hydatid liver cyst: medical
and legal concerns of a rare complication. Forensic Sci Int 2012;219:e16–8.

25. Kumbhar US, Satyam G, Bhargav P, Chigurupati VP. A simplified protocol of
combined thoracoscopy and laparoscopic excision for large subdiaphragmatic
hepatic hydatid cysts. J Minim Access Surg 2013;9:141–4.

26. Citgez B, Battal M, Cipe G, Karatepe O, Muslumanoglu M. Feasibility and safety
of laparoscopic hydatid surgery: a systematic review. Hepatogastroenterology
2013;60:784–8.

27. Khoury G, Geagea T, Hajj A, Jabbour-Khoury S, Baraka A, Nabbout G. Laparo-
scopic treatment of hydatid cysts of the liver. Surg Endosc 1994;8:1103–4.

28. Bickel A, Loberant N. The feasibility of safe laparoscopic treatment of hydatid
cysts of the liver. Surg Endosc 1995;9:934–5.

29. Alper A, Emre A, Acarli K, Bilge O, Ozden I, Ariogul O. Laparoscopic treatment of
hepatic hydatid disease. J Laparoendosc Surg 1996;6:29–33.

30. Khoury G, Jabbour-Khoury S, Bikhazi K. Results of laparoscopic treatment of
hydatid cysts of the liver. Surg Endosc 1996;10:57–9.

31. Ertem M, Uras C, Karahasanoglu T, Erguney S, Alemdaroglu K. Laparoscopic
approach to hepatic hydatid disease. Dig Surg 1998;15:333–6.

32. Khoury G, Jabbour-Khoury S, Soueidi A, Nabbout G, Baraka A. Anaphylactic
shock complicating laparoscopic treatment of hydatid cysts of the liver. Surg
Endosc 1998;12:452–4.

33. Katkhouda N, Mavor E, Gugenheim J, Mouiel J. Laparoscopic management of
benign cystic lesions of the liver. J Hepatobiliary Pancreat Surg 2000;7:212–7.

34. Acarli K. Controversies in the laparoscopic treatment of hepatic hydatid
disease. HPB (Oxford) 2004;6:213–21.

35. Katkhouda N, Fabiani P, Benizri E, Mouiel J. Laser resection of a liver hydatid
cyst under videolaparoscopy. Br J Surg 1992;79:560–1.

36. Bensaadi H, Champault G. Laparoscopic hand-assisted surgery for hydatid
cysts of the liver. Surg Laparosc Endosc Percutan Tech 2004;14:91–2.

37. Casciola L, Patriti A, Ceccarelli G, Bartoli A, Ceribelli C, Spaziani A. Robot-
assisted parenchymal-sparing liver surgery including lesions located in the
posterosuperior segments. Surg Endosc 2011;25:3815–24.

38. Berberoglu M, Taner S, Dilek ON, Demir A, Sari S. Gasless vs gaseous laparos-
copy in the treatment of hepatic hydatid disease. Surg Endosc 1999;13:1195–8.

39. Bickel A, Loberant N, Shtamler B. Laparoscopic treatment of hydatid cyst of the
liver: initial experience with a small series of patients. J Laparoendosc Surg
1994;4:127–33.

40. Khoury G, Abiad F, Geagea T, Nabout G, Jabbour S. Laparoscopic treatment of
hydatid cysts of the liver and spleen. Surg Endosc 2000;14:243–5.

41. Al-Shareef Z, Hamour OA, Al-Shlash S, Ahmed I, Mohamed AA. Laparoscopic
treatment of hepatic hydatid cysts with a liposuction device. JSLS 2002;6:327–30.

42. Zengin K, Unal E, Karabicak I, Apaydin B, Taskin M. A new instrument, the
‘Perfore-Aspirator’ for laparoscopic treatment of hydatid cysts of the liver. Surg
Laparosc Endosc Percutan Tech 2003;13:80–2.

43. Karabicak I, Yuruker S, Seren DT, Kesicioglu T, Cinar H, Ozen N. Single incision
laparoscopic surgery for hepatic hydatid disease. Report of a case Ann Ital Chir
2013;84:451–3.

44. Tai QW, Tuxun T, Zhang JH, Zhao JM, Cao J, Muhetajiang M, et al. The role of
laparoscopy in the management of liver hydatid cyst: a single-center experi-
ence and world review of the literature. Surg Laparosc Endosc Percutan Tech
2013;23:171–5.

45. Alper A, Emre A, Hazar H, Ozden I, Bilge O, Acarli K, et al. Laparoscopic surgery
of hepatic hydatid disease: initial results and early follow-up of 16 patients.
World J Surg 1995;19:725–8. discussion 728.

46. Seven R, Berber E, Mercan S, Eminoglu L, Budak D. Laparoscopic treatment of
hepatic hydatid cysts. Surgery 2000;128:36–40.

47. Ertem M, Karahasanoglu T, Yavuz N, Erguney S. Laparoscopically treated liver
hydatid cysts. Arch Surg 2002;137:1170–3.

48. Baskaran V, Patnaik PK. Feasibility and safety of laparoscopic management of
hydatid disease of the liver. JSLS 2004;8:359–63.

49. Georgescu SO, Dubei L, Tarcoveanu E, Bradea C, Lazescu D, Crumpei F, et al.
Minimally invasive treatment of hepatic hydatid cysts. Rom J Gastroenterol
2005;14:249–52.

50. Chen W, Xusheng L. Laparoscopic surgical techniques in patients with hepatic
hydatid cyst. Am J Surg 2007;194:243–7.

51. Maazoun K, Mekki M, Chioukh FZ, Sahnoun L, Ksia A, Jouini R, et al. Laparo-
scopic treatment of hydatid cyst of the liver in children. A report on 34 cases. J
Pediatr Surg 2007;42:1683–6.

52. Rooh ul M, Kamran K, Khalil J, Gul T, Farid S. Laparoscopic treatment of hepatic
hydatid cyst. J Coll Physicians Surg Pak 2011;21:468–71.

53. Misra MC, Khan RN, Bansal VK, Jindal V, Kumar S, Noba AL, et al. Laparoscopic
pericystectomy for hydatid cyst of the liver. Surg Laparosc Endosc Percutan Tech
2010;20:24–6.

54. Polat FR. Hydatid cyst: open or laparoscopic approach? A retrospective
analysis. Surg Laparosc Endosc Percutan Tech 2012;22:264–6.

55. Yagci G, Ustunsoz B, Kaymakcioglu N, Bozlar U, Gorgulu S, Simsek A, et al.
Results of surgical, laparoscopic, and percutaneous treatment for hydatid
disease of the liver: 10 years experience with 355 patients. World J Surg
2005;29:1670–9.

56. Polat KY, Balik AA, Oren D. Percutaneous drainage of hydatid cyst of the liver:
long-term results. HPB (Oxford) 2002;4:163–6.

57. El Malki HO, El Mejdoubi Y, Souadka A, Mohsine R, Ifrine L, Abouqal R, et al.
Predictive factors of deep abdominal complications after operation for hydatid
cyst of the liver: 15 years of experience with 672 patients. J Am Coll Surg
2008;206:629–37.

58. Agayev RM, Agayev BA. Hepatic hydatid disease: surgical experience over 15
years. Hepatogastroenterology 2008;55:1373–9.

59. Daradkeh S, El-Muhtaseb H, Farah G, Sroujieh AS, Abu-Khalaf M. Predictors of
morbidity and mortality in the surgical management of hydatid cyst of the
liver. Langenbecks Arch Surg 2007;392:35–9.

60. Alfieri S, Doglietto GB, Pacelli F, Costamagna G, Carriero C, Mutignani M, et al.
Radical surgery for liver hydatid disease: a study of 89 consecutive patients.
Hepatogastroenterology 1997;44:496–500.

61. Akhan O, Ozmen MN, Dincer A, Sayek I, Gocmen A. Liver hydatid disease: long-
term results of percutaneous treatment. Radiology 1996;198:259–64.

62. Giorgio A, de Stefano G, Esposito V, Liorre G, Di Sarno A, Giorgio V, et al. Long-
term results of percutaneous treatment of hydatid liver cysts: a single center
17 years experience. Infection 2008;36:256–61.

63. Magistrelli P, Masetti R, Coppola R, Messia A, Nuzzo G, Picciocchi A. Surgical
treatment of hydatid disease of the liver. A 20-year experience. Arch Surg
1991;126:518–22. discussion 523.

64. Balik AA, Basoglu M, Celebi F, Oren D, Polat KY, Atamanalp SS, et al. Surgical
treatment of hydatid disease of the liver: review of 304 cases. Arch Surg
1999;134:166–9.

65. Franciosi CM, Romano F, Porta G, Caprotti R, De Fina S, Colombo G, et al.
Surgical treatment of hydatid disease of the liver. An experience from outside
the endemic area. Chir Ital 2002;54:667–72.

66. Chautems R, Buhler L, Gold B, Chilcott M, Morel P, Mentha G. Long term results
after complete or incomplete surgical resection of liver hydatid disease. Swiss
Med Wkly 2003;133:258–62.

67. Mirelis CG, Bekiaridou KA, Bougioukas IG, Xanthoulis AI, Tsalkidou EG, Nannou
G, et al. Long-term results of surgical treatment of hydatid disease. Acta Chir
Belg 2006;106:684–7.

68. Zaharie F, Bartos D, Mocan L, Zaharie R, Iancu C, Tomus C. Open or laparoscopic
treatment for hydatid disease of the liver? A 10-year single-institution
experience. Surg Endosc 2013;27:2110–6.

69. Bickel A, Loberant N, Singer-Jordan J, Goldfeld M, Daud G, Eitan A. The
laparoscopic approach to abdominal hydatid cysts: a prospective nonselective
study using the isolated hypobaric technique. Arch Surg 2001;136:789–95.

70. Dervisoglu A, Polat C, Hokelek M, Yetim I, Ozkutuk Y, Buyukkarabacak Y, et al.
Videolaparoscopic treatment of hepatic hydatid cyst. Hepatogastroenterology
2005;52:1526–8.

71. Koffron AJ, Auffenberg G, Kung R, Abecassis M. Evaluation of 300 minimally
invasive liver resections at a single institution: less is more. Ann Surg
2007;246:385–92. discussion 392–4.

72. Buell JF, Thomas MT, Rudich S, Marvin M, Nagubandi R, Ravindra KV, et al.
Experience with more than 500 minimally invasive hepatic procedures. Ann
Surg 2008;248:475–86.

73. Kapan M, Kapan S, Goksoy E, Perek S, Kol E. Postoperative recurrence in hepatic
hydatid disease. J Gastrointest Surg 2006;10:734–9.

74. Sinha R, Sharma N. Abdominal hydatids: a minimally invasive approach. JSLS
2001;5:237–40.

75. Chowbey PK, Shah S, Khullar R, Sharma A, Soni V, Baijal M, et al. Minimal access
surgery for hydatid cyst disease: laparoscopic, thoracoscopic, and retroper-
itoneoscopic approach. J Laparoendosc Adv Surg Tech A 2003;13:159–65.

76. Altinli E, Saribeyoglu K, Pekmezci S, Uras C, Tasci H, Akcal T. An effective
omentoplasty technique in laparoscopic surgery for hydatid disease of the
liver. JSLS 2002;6:323–6.

77. Sharma D, Babu R, Borgharia S, Baruah D, Thomas S, Kumar A. Laparoscopy for
liver hydatid disease: where do we stand today? Surg Laparosc Endosc Percutan
Tech 2009;19:419–23.

78. Manterola C, Fernandez O, Munoz S, Vial M, Losada H, Carrasco R, et al.
Laparoscopic pericystectomy for liver hydatid cysts. Surg Endosc
2002;16:521–4.

79. Saglam A. Laparoscopic treatment of liver hydatid cysts. Surg Laparosc Endosc
1996;6:16–21.

80. Katkhouda N, Hurwitz M, Gugenheim J, Mavor E, Mason RJ, Waldrep DJ, et al.
Laparoscopic management of benign solid and cystic lesions of the liver. Ann
Surg 1999;229:460–6.

81. Ramachandran CS, Goel D, Arora V. Laparoscopic surgery in hepatic hydatid
cysts: a technical improvement. Surg Laparosc Endosc Percutan Tech
2001;11:14–8.

82. Borzellino G, Ruzzenente A, Minicozzi AM, Giovinazzo F, Pedrazzani C,
Guglielmi A. Laparoscopic hepatic resection. Surg Endosc 2006;20:787–90.

83. Marks J, Mouiel J, Katkhouda N, Gugenheim J, Fabiani P. Laparoscopic liver
surgery. A report on 28 patients. Surg Endosc 1998;12:331–4.

84. Strauss M, Schmidt J, Boedeker H, Zirngibl H, Jauch KW. Laparoscopic partial
pericystectomy of Echinococcus granulosus cysts in the liver. Hepatogastroen-
terology 1999;46:2540–4.

85. Sgourakis G, Gemos K, Dedemadi G, Spetzouris N, Gyftakis H, Salapa P.
Laparoscopic drainage of infected hydatid liver cysts. Minerva Chir 2001;56:
169–73.

86. Busic Z, Lemac D, Stipancic I, Busic V, Cavka M, Martic K. Surgical treatment of
liver echinococcosis – the role of laparoscopy. Acta Chir Belg 2006;106:688–91.

87. Yucel O, Talu M, Unalmiser S, Ozdede S, Gurkan A. Videolaparoscopic treat-
ment of liver hydatid cysts with partial cystectomy and omentoplasty. A
report of two cases. Surg Endosc 1996;10:434–6.

88. Lujan Mompean JA, Parrilla Paricio P, Robles Campos R, Garcia Ayllon J.
Laparoscopic treatment of a liver hydatid cyst. Br J Surg 1993;80:907–8.

http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0115
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0115
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0120
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0120
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0120
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0125
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0125
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0125
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0130
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0130
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0130
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0135
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0135
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0140
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0140
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0145
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0145
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0150
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0150
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0155
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0155
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0160
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0160
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0160
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0165
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0165
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0170
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0170
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0175
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0175
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0180
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0180
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0185
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0185
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0185
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0190
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0190
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0195
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0195
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0195
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0200
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0200
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0205
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0205
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0210
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0210
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0210
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0215
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0215
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0215
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0220
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0220
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0220
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0220
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0225
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0225
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0225
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0230
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0230
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0235
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0235
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0240
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0240
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0245
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0245
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0245
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0250
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0250
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0255
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0255
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0255
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0260
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0260
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0265
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0265
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0265
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0270
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0270
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0275
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0275
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0275
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0275
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0280
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0280
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0285
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0285
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0285
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0285
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0290
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0290
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0295
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0295
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0295
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0300
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0300
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0300
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0305
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0305
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0310
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0310
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0310
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0315
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0315
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0315
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0320
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0320
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0320
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0325
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0325
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0325
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0330
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0330
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0330
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0335
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0335
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0335
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0340
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0340
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0340
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0345
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0345
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0345
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0350
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0350
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0350
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0355
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0355
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0355
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0360
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0360
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0360
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0365
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0365
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0370
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0370
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0375
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0375
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0375
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0380
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0380
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0380
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0385
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0385
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0385
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0390
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0390
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0390
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0395
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0395
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0400
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0400
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0400
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0405
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0405
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0405
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0410
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0410
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0415
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0415
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0420
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0420
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0420
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0425
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0425
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0425
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0430
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0430
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0435
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0435
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0435
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0440
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0440


T. Tuxun et al. / International Journal of Infectious Diseases 24 (2014) 43–5050
89. Guibert L, Gayral F. Laparoscopic pericystectomy of a liver hydatid cyst. Surg
Endosc 1995;9:442–3.

90. Sever M, Skapin S. Laparoscopic pericystectomy of liver hydatid cyst. Surg
Endosc 1995;9:1125–6.

91. Massoud WZ. Laparoscopic excision of a single hepatic hydatid cyst. Int Surg
1996;81:9–13.

92. Verma GR, Bose SM. Laparoscopic treatment of hepatic hydatid cyst. Surg
Laparosc Endosc 1998;8:280–2.

93. Dalvi AN, Deshpande AA, Prabhu R, Rao PP, Rege S, Agrawal JB, et al. Laparoscopic
management of hydatid cyst of liver. Indian J Gastroenterol 2000;19:81–2.

94. Kapan M, Yavuz N, Kapan S, Polat S, Goksoy E. Totally laparoscopic pericystect-
omy in hepatic hydatid disease. J Laparoendosc Adv Surg Tech A 2004;14:107–9.

95. Polat FR, Polat S, Sultanoglu E. Laparoscopic treatment of hydatid cyst of the
liver: a case report. JSLS 2005;9:245–6.

96. Tsaroucha AK, Polychronidis AC, Lyrantzopoulos N, Pitiakoudis MS, Karayian-
nakis AJ, Manolas KJ, et al. Hydatid disease of the abdomen and other locations.
World J Surg 2005;29:1161–5.
97. Busic Z, Lovric Z, Kolovrat M, Cavka V, Cavka M, Patrlj L, et al. Laparoscopic
operation of hepatic hydatid cyst with intraabdominal dissemination – a case
report and literature review. Coll Antropol 2009;33(Suppl 2):181–3.

98. Feleppa C, D’Ambra L, Berti S, Magistrelli P, Sani C, Falco E. Laparoscopic
treatment of traumatic rupture of hydatid hepatic cyst – is it feasible?: a case
report. Surg Laparosc Endosc Percutan Tech 2009;19:e140–142.

99. Mishra PK, Agrawal A, Joshi M, Sanghvi B, Gupta R, Parelkar SV. Minimal access
surgery for multiorgan hydatid cysts. Afr J Paediatr Surg 2010;7:40–2.

100. Goldin SB, Mateka JJ, Schnaus MJ, Dahal S. Laparoscopic drainage of a
hepatic echinococcal cyst: a case report. Case Rep Gastrointest Med
2011;2011:107087.

101. Soni HN, Nagpal AP, Zumkhawala BR, Haribhakti SP. Single-incision laparo-
scopic percutaneous hydatid cystectomy: a novel curative approach for
segment 7 hydatid cyst of liver. Surg Laparosc Endosc Percutan Tech
2011;21:e253–255.

http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0445
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0445
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0450
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0450
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0455
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0455
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0460
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0460
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0465
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0465
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0470
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0470
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0475
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0475
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0480
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0480
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0480
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0485
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0485
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0485
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0490
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0490
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0490
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0495
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0495
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0500
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0500
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0500
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0505
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0505
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0505
http://refhub.elsevier.com/S1201-9712(14)00048-4/sbref0505

	World review of laparoscopic treatment of liver cystic echinococcosis-914 patients
	Introduction
	Methods
	Results
	Total number of published articles on laparoscopic treatment of liver hydatid cysts
	Indications for laparoscopic treatment of hydatid cysts
	Minimally invasive approaches to liver hydatid cysts
	Extent of laparoscopic resection of hydatid cysts
	Laparoscopic conservative resections
	Laparoscopic pericystectomies
	Laparoscopic liver resections
	Outcomes of laparoscopic treatment of hydatid cysts
	Operative time and blood loss
	Length of stay
	Mortality
	Morbidity
	Postoperative recurrence


	Discussion
	References


