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Abstract

Background There is no scientific evidence to show
which surgical technique should be used in treating hyda-
tidosis of the liver; nor is there consensus on whether
laparoscopy should be used in hydatidosis, because of the
risk of dissemination or anaphylaxis.

Materials We conducted a multicenter study of laparo-
scopic radical surgery for hydatidosis of the liver (LRSH).
The main objectives of the study were to determine the
feasibility of LRSH, to examine the associated morbidity,
and to evaluate the associated recurrence rate.
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Materials and methods The present report is based on a
retrospective multicenter study of patients with hydatid
disease of the liver treated by LRSH. The study period was
from January 2000 to April 2012.

Results There were 37 patients (46 % male) with 43
cysts. The median age was 53.1 years. Median cyst size
was 5.8 cm. The most common location of the cyst was the
left lateral sector (62 %). The median number of trocars
used was 4. Protective scolicide-soaked swabs were used in
57 % of patients. We performed 24 total closed cystecto-
mies, 12 left lateral sectionectomies, and 4 liver resections.
The median operating time was 185 min and the mean
blood loss was 184 mL. The conversion rate was 8 %.
Morbidity was 16 % and mortality 0 %. The length of
hospital stay was 4.8 days. No cyst recurrence was
observed after a follow-up of 30.6 months.

Conclusions Despite the limitations and biases of a ret-
rospective multicenter study, we believe that LRSH is
feasible in favorable segments but is technically demand-
ing. The low morbidity and absence of recurrence suggest
that LRSH should be performed whenever feasible.

Introduction

Echinococcosis, which has a worldwide distribution, is a
zoonosis caused by larvae of the genus Echinococcus [1-
5]. The organ in which cysts most frequently develop is the
liver [1, 5]. The aim of treatment of hydatid cyst of the
liver (HCL) is complete elimination of the parasite with
minimal morbidity and the prevention of recurrence [5, 6].
A number of therapeutic options exist for HCL: medical
treatment, puncture—aspiration—injection—reaspiration, and
surgery. Surgery is the treatment of choice and the only
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method that completely eliminates the parasite [1, 3-5, 7—
12].

The first report of laparoscopic surgery for HCL was
published in 1992 [13], and although few series have been
published, there has been a slow but progressive increase in
the number of cases treated by laparoscopy, usually with
conservative techniques [10]. The small number of cases
treated by laparoscopy is possibly due to the slow con-
solidation of laparoscopic liver surgery and the fear of
dissemination of the parasite or anaphylaxis during the
procedure [3, 4].

There are few data on the feasibility of laparoscopic
radical surgery and its associated morbidity and recurrence
rate because only a limited number of patients have been
treated using this technique, and most of them have been
included in series of conservative laparoscopic surgery.
The Hepatic—Pancreatic—Biliary (HPB) Surgery Section of
the Spanish Association of Surgeons has therefore con-
ducted a retrospective multicenter study on laparoscopic
radical surgery for hydatidosis of the liver (LRSH). The
main objective of the study was to determine the feasibility
of LRSH and its associated morbidity and recurrence rate.

Materials and methods

We performed a multicenter retrospective study to deter-
mine the status of radical laparoscopic surgery for hydatid
cysts of the liver (total closed cystectomy or partial hepa-
tectomy) in Spain. A questionnaire was sent to 23 HPB
units. All of them responded to the survey, but only
12 Surgical Units had performed LRSH. We included 37
patients who underwent surgery for 43 hydatid cysts of the
liver between January 2000 and April 2012. The only
inclusion criterion for the study was that LRSH was con-
sidered feasible preoperatively.

Information was collected by sending a specifically
designed database to participating units. Demographic and
clinical data included age, gender, preoperative anesthetic
assessment, previous abdominal surgery, clinical manifes-
tations of the cyst, and hydatid serology. Details of the
disease included the number, size, and location (intrapa-
renchymal or peripheral) of the cysts, whether they were
new or recurrent, and presence of complications. The fol-
lowing information was gathered on the treatment of the
cysts: administration of albendazole; type of operation
(open total cystectomy, closed total cystectomy, or liver
resection); laparoscopic technique (pneumoperitoneum
technique [Veress vs. Hasson], number of trocars, use of
hand-assisted laparoscopic surgery [HALS], use of intra-
operative ultrasound, use of Pringle maneuver, use of
Harmonic Scalpel, instrument employed to transect liver
parenchyma [hook, Ligasure, ultracision, Linear staplers],
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operative time, intraoperative bleeding, and method of
extraction of the surgical specimen); and associated sur-
gical procedures.

Morbidity and mortality were determined according to
the Clavien-Dindo classification and length of stay was
recorded [13]. Possible recurrence was monitored over
several months. Data were analyzed with the SPSS statis-
tical package, version 18.0 for Mac. Informed consent was
obtained from every patient.

Results

During the study period, 509 patients underwent operation
for HCL; 37 (7.3 %) of these operations were performed by
LRSH. Over the same period, laparoscopy was used for a
total of 486 operations on the liver; LRSH represented
7.6 % of these cases. The data for the 37 LRSH patients are
summarized in Table 1.

Of the 37 patients who underwent LRSH, 17 were men
(46 %); the mean patient age was 53.1 years (range:
1677 years). Preoperative assessment according to the
American Society of Anesthesiologists (ASA) classifica-
tion was as follows: ASA I: 13 patients; ASA II: 20
patients; and ASA III: 4 patients. Twenty-one patients
(57 %) reported symptoms, the most common of which
was abdominal pain (14/37). Hydatid serology (enzyme-
linked immunosorbent assay) was positive in 75 % of
patients. Eight (22 %) patients had undergone previous
infraumbilical abdominal surgery. Thirteen patients (35 %)
received albendazole, 6 patients only pre-operatively, 6
pre- and post-operatively, and 1 only post-operatively.

The mean number of cysts per patient was 1.2 (range: 1-3)
and the mean cyst size was 5.8 cm (range: 3—12 cm), with
the following distribution: <5 cm, 15 cysts; 5-10 cm, 24
cysts; and >10 cm, 4 cysts. None of the cysts was recurrent.
The cysts were located in the left lobe in 27 (73 %) patients,
and 23 (85 %) of these were in the left lateral section. In the
remaining 10 patients the cysts were located in right lobe of
the liver: segment VI in 6 patients, segment VI-VII in 3
patients, and segment VII-VIII in 1 patient. The cysts were
intraparenchymal in 13 patients (35 %), and cystobiliary
communication was present in 4 cases. One patient also had
hydatid cysts in the peritoneal cavity.

The median number of trocars used was 4 (range: 3-6).
HALS was employed in 8 cases. Pneumoperitoneum was
created with the Hasson technique in 21 cases and with a
Veress needle in 16. Scolicide-soaked swabs were placed
around the cyst as a protective measure in 21 patients
(57 %). Intraoperative ultrasound was used in 4 of 13 in-
traparenchymal cysts (31 %). The Pringle maneuver was
employed in 27 of 37 patients (73 %).
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Table 1 Characteristics of the patients

Demography and clinical data
Patients
Age, years
Gender
ASA grade
Symptoms

Hydatidosis serology
Previous abdominal surgery

Medical treatment (albendazole)

Cyst data
Number of cysts/patient

Cyst size, cm

Relapsed cysts

Cyst location

Intraparenchymal cyst

Cystobiliary communication
Operative data

Number of trocars

Hand-assisted laparoscopic
surgery (HALS)

Pneumoperitoneum
Scolicide-soaked swabs
Intraoperative ultrasound
Pringle maneuver

Technique

Device for liver resection

Associated procedures

Mean operative time, min
Mean blood loss, mL
Conversion rate
Morbidity

Mortality

Mean hospital stay, days

Liver recurrence

37

53.1 (range: 16-77)

17 male (46 %)

1. 13; II: 20; III: 4
Symptomatic: 21/37 (57 %)
Abdominal pain: 14/37 (37 %)
Positive: 75 %

8/37 (22 %)

13/37 (35 %)

Preoperative: 6

Pre and postoperative: 6

Postoperative: 1

1.2 (range: 1-3)
5.8 (range: 3-12)
<5: 15 cysts
5-10: 24 cysts
>10: 4 cysts
0/37

Left lobe: 27/37 (73 %).
Left lateral sector.
23/27 (85 %)

Right lobe: 10/37 (27 %).
Segment VI (6) VI-VII
(3) VII-VIII (1)

13/37 (35 %)
4/37 (11 %)

4 (range: 4-6)
8/37 (22 %)

Hasson trocar: 21; Veress needle: 16

21/37 (57 %)

4/37 (11 %)

27137 (73 %)

Closed total cystectomy 24
Left lateral sectionectomy 12
Left hepatectomy 1
Bisegmentectomy V-VI 1
Segmentectomy V 1
Segmentectomy VI 1
Ligasure 13

Ultracision 21

Hook 2

Cholecystectomy 10
Hernioplasty 2
Sigmoidectomy 1

Peritoneal hydatid cyst resection 1
185 (range: 60-353)

184 (range: 0-800)

3/37 (8 %)

16 %. Clavien I: 4, IIla: 1; IIIb: 1
0 %

4.8 (1-22)

0 %. Follow-up: 31 months (range: 2—-86)

Closed total cystectomy was performed in 24 cases, left
lateral sectionectomy in 12, and left hepatectomy, biseg-
mentectomy V-VI, segmentectomy V, and segmentectomy
VIin 1 patient each. The Ultrasonic Surgical Aspirator was
employed in 13 patients (35 %). Resection of the liver
parenchyma was carried out using Ligasure in 14 cases,
Ultracision in 21, and a Hook in 2. Mean blood loss was
184 mL (range: 0-800 mL). Fourteen associated laparo-
scopic procedures were performed: cholecystectomy in 10
patients, inguinal hernioplasty in 2, sigmoidectomy in 1,
and resection of a peritoneal hydatid cyst in 1. The mean
operative time was 185 min (range: 60-353 min). The
resected specimen was always removed in a bag; in 16
cases the bag was withdrawn from the cavity by increasing
the size of the trocar incision, in 13 cases it was removed
via an independent suprapubic or other laparotomy inci-
sion, and in 8 cases the HALS incision was used. The
conversion rate was 8 % (3/37) due to dense adhesions of
the cyst to the diaphragm, frank intrabiliary rupture, and
insufficient intraoperative progression. Morbidity was
16 % (6/37): 2 surgical wound infections, 1 wound
hematoma, 1 biliary fistula resolved by endoscopic retro-
grade cholangiopancreatography, 1 blood transfusion, and
1 intra-abdominal abscess resolved by percutaneous
drainage. The distribution of morbidity according to the
Clavien—Dindo classification was as follows: grade I in 4
cases, grade IITA in 1 case, and grade IIIB in 1 case. There
were no deaths. The mean postoperative hospital stay was
4.8 days (range: 1-22 days). There were no liver recur-
rences after a mean follow-up of 30.6 months (range:
2-86 months); 1 patient developed a peritoneal recurrence.
Morbidity and hemorrhage showed no relationship with the
surgical technique, type of sealant, or use of HALS.

Discussion

The first laparoscopic procedure for HCL was performed in
1992; this technique appears to be feasible and safe for the
treatment of HCL (level IV evidence and grade C recom-
mendation) and avoids laparotomy [14]. However, the
number of patients that have undergone laparoscopic sur-
gery for HCL is still very small; only about 700 cases have
been published, and conservative surgery has almost
always been used. The fear of spillage and anaphylaxis has
limited the willingness of surgeons to use laparoscopy in
this condition.

The theoretical advantages of the laparoscopic approach
to hydatid disease of the liver are similar to those of lap-
aroscopic liver surgery in general: less hemorrhage, less
postoperative pain, faster postoperative recovery, shorter
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hospital stay, less time off work, and lower rates of surgical
wound infection—and all this without any increase in
complications [15-21]. The disadvantages are the difficulty
of access to certain segments, embolism, and control of
hemorrhage [18-20, 22]. The technique also requires
extensive training in laparoscopic surgery and liver surgery
[19, 20]. The specific drawbacks of conservative proce-
dures performed by laparoscopic surgery are related to the
difficulty of aspiration of the intracystic content, which is
very dense, and a theoretical increase in the risk of dis-
semination and anaphylaxis [4, 16, 23, 24]. It was thought
that high-pressure pneumoperitoneum could promote
spread, but Bickel et al. [6] demonstrated that it is not true.

Previously established contraindications to laparoscopy in
HCL have included disseminated hydatid disease, intrapa-
renchymal cysts, complicated cysts with cystobiliary com-
munication, ruptured or infected cysts, cysts with thick and/or
calcified walls, recurrent cysts, and proximity to large vessels
[4, 8, 10]. The number, size, and location of cysts in the liver
are not considered absolute contraindications, although it is
accepted that the laparoscopic approach is more complex
when the cysts are in the central posterior segments and when
there are large or multiple cysts [10]. Increased skill in lapa-
roscopic liver surgery has led to re-evaluation of the contra-
indications initially postulated [9]. At the outset only certain
liver segments (II to VI) were defined as accessible to lapa-
roscopic techniques [19, 20, 22]. At present there are no
segments that are considered inaccessible, although a pos-
terior location and major hepatectomies are technically more
demanding and have higher conversion rates [18-20, 22].

No feasibility studies of laparoscopic surgery have been
conducted. Ertem et al. [10] performed 20 % of interven-
tions for hydatid disease by laparoscopy, and Misra et al.
[11] performed 64 % by laparoscopy. In our series, only
10 % of patients undergoing surgery for hydatid disease of
the liver were treated by LRSH, and hydatidosis repre-
sented 10 % of laparoscopic operations on the liver per-
formed in these units.

When performing laparoscopic radical surgery, we
combine the advantages of radical and laparoscopic

Table 2 Published series of radical laparoscopic surgery

surgery [5, 11]. There are two techniques: total closed
cystectomy and partial hepatectomy. Before our study,
only around 40 cases of LRSH had been published in the
literature, and this represented only 6 % of all published
laparoscopic interventions for HCL [1, 2, 9, 11, 24, 25]
(Table 2). These cases are usually included in series in
which most patients undergo conservative surgery. In fact,
there is only one short series referring specifically to LRSH
[11]. We cannot therefore provide reliable information on
the results obtained with this technique.

We would like to highlight some technical aspects of
our study. The position of the patient varied with surgeon
preference and location of the cyst [26]. After creation of
the pneumoperitoneum, the procedure starts with a review
of the abdominal cavity and localization of the hydatid cyst
or cysts. The position of each trocar will depend on the
location of the cysts. The placement of scolicide-soaked
swabs around the cyst could reduce spread of the cystic
contents into the abdominal cavity, but this was only used
in 56 % of patients; it is a prudent but not obligatory
maneuver. Removal of the cyst with the liver parenchyma
surrounding the cyst can be done by dissection with the
Ultrasonic Surgical Aspirator, following the plane between
liver parenchyma and cyst, with the subsequent application
of sealants (Ligasure, Ultracision, etc.). Staples may also
be useful, but were only used in 35 % of operations
reported in the literature [9, 10]; endostaplers should be
used when large vessels are involved. The cyst must be
withdrawn from the abdominal cavity within a bag, through
a new incision, through the HALS incision, or by extending
one of the trocar incisions; the choice will depend on the
size of the cyst and the surgeon’s preference [26].

Although the use of HALS requires a larger incision, it
has a number of advantages [22, 27, 28], including no loss
of palpation, rapid control of possible bleeding, and easy
removal of the surgical specimen. It has also been sug-
gested that it could have a lower risk of dissemination [7].
Only 20 % of our cases were performed using HALS,
possibly due to more personal preference than to the
technical requirements of the patient or cyst.

Series N Cysts Size,cm CC/CR Conv. rate (%) Morbidity (%) Mortality (%) Stay, days Relapse
Berberoglu et al. [25] 87 - 79/8 - 26.3 0 3 -

Seven et al. [24] 23 25 6.5 22/1 23 17 0 9 % 17 months
Palanivelu et al. [2] 75 82 - 65/10 0 14.7 0 0 % a 68 mo.
Busic et al. [1] 6 6 - 3/3 0 - 0 5 0 %

Baltar et al. [9] 8 8 6.7 3/5 12.5 25 0 15 0 %

Misra et al. [11] 9 9 8.1 2/7 23 11 0 2.7 0 % a 18 month

R/L right/left liver, CS/RS conservative surgery/radical surgery, Conv. rate conversion rate

@ Springer



World J Surg (2013) 37:2387-2392

2391

This retrospective multicenter study shows that LRSH
can be performed with no mortality and low morbidity in
selected cases. The limitations of our study include the
absence of predetermined inclusion criteria and the selec-
tion of favorable cases (most of the cysts were located in
segments easily accessible to laparoscopic surgery—
mainly the left lateral sector—and were not very large).
Busic et al. [1] also recommended radical surgery in 5-cm
cysts located peripherally in segments II, III, IVb, V, and
VL In our study, a selection bias probably existed, but we
would like to draw attention to the fact that 75 % of the
cysts were over 5 cm, 40 % were intraparenchymal cysts,
and 10 % had a frank cystobiliary communication; thus,
although our cases were probably selected, not all of them
were simple. We believe that as our skills in laparoscopic
liver surgery progressively increase, LRSH will be used in
ever more complex cases.

The two techniques most widely employed in the pres-
ent series were total closed cystectomy and left lateral
sectionectomy. The first approach was used to access
peripheral cysts and the second in intraparenchymal cysts
or those occupying most of the left lateral sector. Total
closed cystectomy may seem simpler than a formal hepa-
tectomy, but in reality, because the vasculobiliary struc-
tures are compressed by growth of the cyst and dissection
is performed along a non-anatomical plane, there may be a
higher risk of rupture in soft-walled cysts, with increased
leakage through the cyst wall, which increases the risk of
spread. We recommend leaving some cystic adhesions
attached to the omental appendices, as these facilitate
surgery as they can be used for traction; it is hazardous to
clasp the cyst directly.

Laparoscopic left lateral sectionectomy is safe and fea-
sible, and some authors now consider it to be the approach
of choice for lesions in the left-lateral sector [20, 21, 29].
The popularity of the laparoscopic approach in this seg-
ment is due to its good accessibility compared with other
anatomical liver segments [21, 29]. Comparative studies
between open and laparoscopic procedures are contradic-
tory, but it appears that although the open procedure is
faster, postoperative pain, hospital stay, and complication
rates are lower with laparoscopy [21, 29]. Left lateral
sectionectomy was performed when the cyst occupied
almost the entire sector, when it was located intraparen-
chymally, or when it was very close to main vessels.

In conclusion, despite the limitations and biases of a
retrospective multicenter study, we believe that LRSH is
feasible in treating Hydatid cysts located in favorable
segments (II-VI), but that it can be technically demanding.
The low morbidity and zero recurrence in liver, taking into
account the short follow-up, suggest that radical techniques
should be considered the therapeutic option of choice
whenever feasible.
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