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A B S T R A C T

Surgical treatment of liver cystic echinococcosis (LCE) could be conservative or radical. Radical surgery includes
liver resection, but usually are minor hepatectomy in favourable segments. Experience in major hepatectomy
(MH) for LCE is limited.
Methods: Retrospective study. Period: January 2007–December 2014. Inclusion criteria: liver infestation with
Echinococcus granulosus causing active or complicated cysts. Epidemiological, clinical, radiological and surgical
data were studied.
Results: 145 patients underwent surgery for LCE. MH was performed in 49 patients (34%) with 81 cysts. 51% of
patients were women. Mean age: 56 years. Sixteen patients (32.7%) had recurrent disease. The mean diameter
cyst was 9.9 cm. The MH performed were right hepatectomy (n= 15), left hepatectomy (6) and others (n=28).
The reason for MH was occupation of the entire lobe (14), severe vascular or biliary involvement (17), or a
combination of the two (18). Major morbidity (Clavien III-V) was 26%. Mortality was 2%. Mean hospital stay:
15.3 days. At follow-up (mean: 31 months) the rate of liver recurrence after MH was 0%.
Conclusions: MH is feasible in LCE, with a major morbidity rate of (26%), and zero recurrence. Indications of MH
are occupation of an entire lobe, extreme biliary or vascular involvement or recurrent cysts.

1. Introduction

Liver cystic echinococcosis (LCE), caused by the parasite
Echinococcus granulosus, has a very high incidence in some areas of
Spain [1,2]. Immigration from other endemic countries and mobility
between regions has meant that any hospital, even those in non-en-
demic areas, may have to treat patients with the disease. Between 70%
and 80% of hydatid cysts are located in the liver [3–6].

The classic treatment of liver hydatid cyst (LHC) is surgery, which
eliminates the parasite and prevents possible complications and re-
currences [3,6,7]. Alternative treatments such as PAIR (puncture, as-
piration, injection of scolicidal solution and re-aspiration) or clinical
observation with administration of albendazole have been proposed,
but their outcomes are not as good as those obtained with surgery
[3–8].

Nor is there any clinical evidence regarding the optimal surgical
treatment for LHC [7,9]. Conservative and radical techniques are
available, the latter including liver resection [2,4,6,7,9,10]. Usually,
hepatectomies are minor and performed in favourable segments, and so

there is little experience in major hepatectomy (MH) for LCE [2,5,10].
The classical arguments against performing MH are that it is an ex-
cessively aggressive treatment for a benign disease, that healthy par-
enchyma is lost, and that morbidity and even mortality rates are high
[5]. On occasion, however, MH offers the most suitable technical so-
lution and obtains the best postoperative outcomes and quality of life;
in addition, the risks associated with the procedure have significantly
decreased thanks to technical advances in liver surgery [5,11].

Here we describe our experience with MH for LCE disease at two
centers in endemic areas. We present our results and try to establish
which types of patient are candidates for this surgical approach.

2. Patients and methods

Two-center, retrospective study from prospective databases carried
out at two hepatobiliopancreatic surgery units between January 2007
and December 2014. Inclusion criteria: liver infestation with
Echinococcus granulosus. During this eight-year period, 145 patients
with LHC due to Echinococcus granulosus infestation who presented
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active (CE1 to CE3) or complicated cysts (CE1 to CE5) underwent
surgery. LHC was diagnosed preoperatively in all patients by abdominal
CT and hydatid IgE serology. Endoscopic retrograde cholangiopan-
creatography (ERCP) was performed preoperatively in those presenting
jaundice. Patients with hydatid abscess underwent percutaneous drai-
nage prior to surgery.

The incision performed was a right subcostal laparotomy which was
extended if necessary. Intraoperative puncture of the LHC was not
performed prior to the MH. Hepatectomy was performed by ultrasonic
device, and in the parenchymal section various methods were used
(sealers, mono or bipolar bisturi,.). The Pringle maneuver was not
systematically performed. If the cyst opened intraoperatively, treatment
with albendazole (400mg/12h) was administered orally for one month
post-surgery (12 cases).

Follow up scheme was: 3-month outpatient clinic visit during first
year including serology and US. If the US was not conclusive, a CT was
performed. A 6-month visit next two years and once a year after third
postoperative year.

An epidemiological, radiographic and clinical study was conducted
and the surgical technique, morbidity and mortality rates and follow-up
were also reviewed. The following parameters were included:
Epidemiological: age, sex, country of birth; Clinical: symptoms of the
HC, status (new or relapse); Radiological/diagnostic: diagnostic tests
performed, number, size and location of cyst, type of CE based on US
findings, cysts in other organs, IgG serology result; Surgical: type and
cause of MH, associated procedures, intraoperative bleeding (ml)
morbidity and mortality (according to the Clavien-Dindo (CD) classifi-
cation) [13], biliary fistula, if present, according to the IGSLS (Inter-
national Group Study Liver Surgery) classification) [14,15], hospital
stay, and postoperative follow-up (months).

Informed consent was obtained from all individual participants in-
cluded in the study for using medical data. Approval of the institutional
reviewer board was obtained (P7/2016). The study has been included
in the research registry (www.research registry.com). Statistical studies
were performed using SPSS 18.0 and the Excel database using Microsoft
Office 2011 for Mac®. A post hoc chi-square test and the Kruskal-Wallis
test were used. A value of p < 0.05 was considered significant. The
work has been reported in line with the STROCSS criteria [16].

3. Results

In 49 patients with 81 LHC we performed a major hepatectomy
(resection of more than three segments according to the Brisbane
classification [12]). Major hepatectomies accounted for 34% of the
surgical procedures carried out for LCE. Twenty-five patients were fe-
male (51%). Forty-two patients were Spanish (85.7%), and seven
(14.3%) of other nationalities. Mean age was 56.1 ± 14.5 years (range
24–82 years). Thirty-three patients (67.3%) were new cases of LHC and
16 (32.7%) were recurrences. The most common clinical symptom was
abdominal pain (n= 36). The other thirteen patients had serious
complications: sepsis due to hydatid abscess (n= 2), obstructive jaun-
dice (n=8) and others (n=3). Seven patients had cysts in other or-
gans.

Abdominal ultrasound and CT was performed in every patient
(Fig. 1). Serology was performed in only 27 patients, and was positive
in 21 cases (77.7%). Thirty-three patients had a single LHC (67.3%), 13
had two cysts (26.5%) and three had four or more (four, six and 12
respectively). The mean size of the LHC on CT, choosing the largest if
there were more than one, was 9.94 cm (range: 1.5 to 22 cm). The
largest LHC measured 0–5 cm in six patients, 5–10 cm in 24, and more
than 10 cm in 19. Cysts were located in the right liver in 27 patients, in
the left in 16, and six patients had bilobar involvement. As regards
stage, eight patients were CE1, 17 CE2, nine CE3, nine CE4, and six
CE5. Preoperative ERCP was performed in eight patients with jaundice.

Major hepatectomies performed were: right hepatectomy (n=15),
left hepatectomy [6] and others (multiple combinations of resections of

three or more segments) (n=28). The associated procedures were: 13
cholecystectomies, five choledochotomies and Kehr's T-tube placement,
five repairs of the diaphragm after partial resection due to infiltration,
three repairs of the inferior vena cava, three repairs of the right hepatic
vein, two hepaticojejunostomies, two excisions of peritoneal cysts and
one splenectomy. During the intervention, cysto-biliary communica-
tions were detected in 19 patients (38.7%). The mean operating time
was 235min (range 125–410). Mean blood loss was 337mL
(200–1500mL). The reason for the MH in these 49 patients was occu-
pation of the entire lobe in 14 (Fig. 2), severe vascular disease in eight,
severe frank biliary fistula in nine, and combination of the three in 18
(with a high percentage of parenchymal occupation and vascular and
biliary involvement).

Thirty-one patients (63%) presented post-surgical morbidity of
some kind: 18 minor complications (< III) (36.7%): CD I (n=3) and
CD II (n=15), and 13 major complications (> III) (26.3%): CD III
(n= 10); CD IV (n=2), CD V (n= 1). Twelve patients (24.5%) re-
ceived transfusion. Seven patients (14.3%) presented some type of
collection or abscess requiring percutaneous puncture and drainage.
Eleven patients (22.4%) had biliary fistula: four grade A, five grade B
and two grade C. One patient was reoperated for an intestinal ob-
struction. The mortality rate was 2%, one patient died due to cardiac
failure in postoperative period. The mean stay was 15.3 days (range
5–74 days) but median stay was 9.

In the mean follow-up of 31 months (range: 1–75), neither com-
plications related to MH nor recurrence were observed. Three

Fig. 1. CT: Liver cyst in left lobe with left portal and biliary “invasion”.

Fig. 2. Two cysts occupying right lobe.
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