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h i g h l i g h t s
� We present a large retrospective clinical study describing our long-term experience about hydatid disease.
� Two hundred thirty two patients were operated for liver hydatid disease between 1978 and 2012.
� Radical surgical procedures were better tolerated by our patients.
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Background: large retrospective clinical study describing the long-term experience of a single center in
the surgical management of liver echinococcosis in an endemic area.
Methods: 232 patients were operated for liver hydatid disease between 1978 and 2012. Seventy-three
patients (Group A) underwent a radical procedure (total pericystectomy or hepatectomy), while 145
(Group B) were treated with a more conservative method (partial cystectomy, with external drainage,
omentoplasty or capitonnage) and 14 (Group C) received a combination of total and partial cystectomies.
Morbidity, mortality, post-operative complications and recurrence rates in the long-term setting were
retrospectively evaluated.
Results: Group A patients were treated with zero mortality and a morbidity rate of 10.95%. No recurrence
was documented. In Group B, mortality reached 2.76%, (p ¼ 0.153 compared to Group A) morbidity
24.13% (p ¼ 0.021) and there were 10 cases of relapse (6.9%) at three-year complete follow-up
(p ¼ 0.989). Extrahepatic sites of disease were not uncommon.
Discussion: radical surgical procedures were better tolerated by patients and yielded better results in
terms of recurrence rates.

© 2015 IJS Publishing Group Limited. Published by Elsevier Ltd. All rights reserved.
1. Introduction

Echinococcosis is a severe parasitic disease that still draws the
attention e and a great amount of medical and financial resources
e in certain areas of the world where it shows a high prevalence.
Human hydatid disease is endemic in many countries in South
America, the Middle and Far East and around the Mediterranean,
Greece included [1]. It is caused by the larval form of Echinococcus
granulosus and man, who is one of the intermediate hosts (together
with sheep), is infected through accidental ingestion of
iversity Hospital of Ioannina,
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Echinococcus eggs coming from the feces of infected dogs, in which
the parasite is a definite host, living in the form of adult tapeworm
in their small bowel [2,3]. Thus this zoonosis is common in sheep-
breeding areas [4]. However, due to frequent traveling and migra-
tion of populations, it appears to have a worldwide distribution
[4,5].

The liver is the organ that is most frequently infected (50e70%)
[6,7]. The eggs of the parasite liberate their larvae in the duodenum
which then pass through the intestinal wall, enter the portal system
and reach the liver, transforming into cysts [2]. Other parts of the
human body may also be involved, such as the lungs (20e30%), the
spleen, the central nervous system and the bones [2,4]. The liver
hydatid cysts grow slowly and may course asymptomatically for
years, until they reach a large size and complications begin to arise
[8]. Invasion of adjacent structures is not unusual and evenworse, a
erved.
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free rupture into the peritoneal cavity may occur [9]. Moreover,
secondary infection, suppuration and rupture into the biliary tract
are the most common examples of complicated disease [10,11].

In the past, surgery was the only treatment option for cystic
echinococcosis and a variety of techniques have been described
throughout the years [12]. Radical procedures include either exci-
sion of the cyst solely or excision of the cyst along with the part of
the liver wherein the cyst is contained [13]. On the other hand, less
extensive procedures aim at emptying the cyst off its content,
leaving the residual cavity to be treated in a variety of ways
(omentoplasty, marsipulization, capitonnage, etc) [14]. Non-
surgical treatment is based on the administration of chemothera-
peutic agents such as Albendazole. As for percutaneous treatment
using the PAIR technique, it is indicated in cases such as the
following; in cysts of stage I or II according to Gharbi's classification
[15], when multiple cysts are located in different liver segments, in
cases of relapse after surgery or when the patient is unfit for sur-
gery [16]. However, in cases of complicated disease, surgical man-
agement is unavoidable. Surgery can offer permanent solutions
with high rates of success in extirpation of the parasite, but, given
the fact that this is a benign disease, good results must be accom-
panied with a low percentage of adverse effects.

The aim of this study is to present the experience of our insti-
tution in the surgical management of liver hydatid disease over a
period of time exceeding 30 years. Surgical techniques and long
term outcome of patients treated operatively for liver echinococ-
cosis are retrospectively reviewed. Radical procedures are evalu-
ated and compared to more conservative surgical techniques.

2. Material and method

The University Hospital of Ioannina is located in Northwestern
Greece and covers a population of more than 300 000 people, with
the majority of patients referring to our institute coming from the
surrounding countryside or semi-urban areas. A total of 234 pa-
tients were diagnosed with liver echinococcosis and were treated
surgically in the University Hospital of Ioannina over a period be-
tween November 1978 and February 2012. One patient was diag-
nosed with a left liver-lobe cholangiocarcinoma intra-operatively
and another onewith hepatoma at the right lobe. Both were treated
with extended resections in accordance to the oncologic principles
and were thus excluded from the present study. For the purpose of
this study, the medical records of 92 male (38.9%) and 144 (61.1%)
female patients were retrospectively examined, after receiving
Institutional Board and local ethics committee approval. Patients'
age ranged from 9 to 85 years (mean age; 49 years).

Apart from the clinical picture, the diagnostic work-up also
included hematological tests (complete blood count, liver function
tests, anti-echinococcus antibody testing), as well as imaging
techniques; plain abdominal/chest X-ray, ultrasonography (US) and
computed tomography (CT).

All 232 patients included in this study were treated surgically.
Patients were divided into three groups, according to the type of
surgical procedure undertaken. Group A included 73 patients (23
male e 50 female, median age; 48 years) that were treated with a
radical surgical procedure such as some type of liver resection
(anatomic or non-anatomic) or total pericystectomy: removal of the
cyst as a whole without opening it, by dissecting through the per-
icystic layer, which is the outer inactive part of the hydatid cyst that
is composed of host liver tissue (compressed blood vessels and bile
ducts and atrophic parenchyma) as a result of the pressure applied
to the surrounding tissues by the enlarging cyst. Group B included
145 patients (58 male e 87 female, median age; 50.14 years) that
underwent partial cystectomy in terms of a more conservative
approach. In this group of patients sterilization of the echinococcus
cyst was performed using hypertonic saline (15%), which was left
inside the cyst for a minimum duration of 10 min. Drapes soaked in
hypertonic saline were also used in the operating field to avoid
peritoneal contamination in case that the cystic content would spill
outside the cyst. Group C included 14 patients who underwent both
total and partial cystectomy for more than one cyst. Fourteen pa-
tients (7 male e 7 female) were included in this group, with a
median age of 41.35. However, due to the high heterogeneity of
procedures performed in these patients as a result of multiple cysts
that were found in different anatomic locations (e.g. total peri-
cystectomy of 1 extrahepatic cyst and partial cystectomy of 2 he-
patic cysts in one patient, total pericystectomy of 3 extrahepatic
cysts and partial cystectomy of 3 hepatic cysts in another patient
etc) it was decided to exclude them from further statistical analysis.
Thus, only mortality, morbidity and recurrence rates are briefly
mentioned for patients in Group C.

By the end of the 1980s all patients with signs of an active cyst
received Albendazole pre-operatively for 3e4 weeks (at a dose of
10 mg/kg) and consequently for 4 weeks after the operation. Broad
spectrum antibiotics (2nd generation Cephalosporins) were
administered peri-operatively in all cases.

Follow-up was performed with annual US or CT for the first 3
post-operative years, combined with serological and hematological
examination. In cases of liver hydatidosis alone, US was used as the
imaging technique of choice, whilst patients with extrahepatic or
multifocal disease were evaluated with abdominal CT. Complete
follow-up was achieved in 110 cases (mean; 4.8 year, range; 3e16
years). Eighty patients received ultrasonographic examination
twelve months post-operatively, then annually during the first 5
years and every two years thereafter. Fifteen patients were evalu-
ated with the use of abdominal CT imaging due to extrahepatic
disease during the first and third year. Finally, in five cases a MRI
was ordered because of pelvic dissemination of the hydatidosis.
One-hundred twenty two patients were lost to long-term follow-
up; however all of them completed the first three post-operative
years' follow-up either with US or CT, thus permitting conclu-
sions regarding short-term recurrence. Unfortunately data for these
patients could not be collected thereafter. Death occurred in 10
cases; 5 patients died of malignancies, 3 other died of myocardial
infarction and 2 due to cerebrovascular disease.

Statistical analysis (concerning Groups A and B) was performed
with IBM SPSS 20 (IBM Corporation, Armonk, New York, USA)
software using non-parametric statistics (ManneWhitney U test).
Data were presented as proportions to the total cohort (p values
less than 0.5 were considered statistically significant).

3. Results

Typical clinical presentation in the majority of cases included
pain in the upper abdomen (either of the right upper quadrant or
epigastric), while other patients had a more vague clinical picture,
including epigastric fullness, dyspepsia, nausea and fatigue. How-
ever, absence of specific symptoms was recorded in about 22% of
patients, for whom the discovery of a hydatid liver cyst was an
incidental finding. Physical examination revealed hepatomegaly or
a palpable liver mass in less than half of the cases. Leukocytosis
with a shift to the left was present in 216 cases (91.5%) and eosin-
ophilia was detected in 42 (17.8%). Abnormal liver biochemistry
was detected in 65 cases (27.6%). Plain abdominal/chest imaging
pathology suggestive of liver hydatid cyst (calcified cyst wall, air-
fluid level, elevation of the right hemidiaphragm) was identified
in 93 patients (39.4%). Establishment of diagnosis was made with
ultrasound in 70% of cases, while abdominal CT was helpful in the
rest 30%. Both methods showed a diagnostic accuracy greater than
90%, as is also described in the literature [2,17]. Anti-Echinococcal



Table 1
Exact characteristics of the cysts and number of patients involved.

Location of cysts Number of cysts Number of patients

Right liver lobe 213 166 (70.3%)
Left liver lobe 60 48 (20%)
Porta hepatis 20 9 (3.8%)
Spleen 21 17 (7.2%)
Omentum 14 9 (3.8%)
Colon 10 7 (3%)
Lungs 6 6 (2.6%)
Pelvis 7 6 (2.6%)
Diaphragm 2 2 (0.8%)
Total 353

Multifocal liver hydatidosis (RLL þ LLL): 15 patients (6.35%).
Abdominal dissemination (other organs apart from liver affected): 38 patients
(16.4%).
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specific antibodies were positive in 70% of the cases.
We dealt with a total of 353 cysts, using a variety of incisions

(median, right subcostal, bilateral subcostal, thoraco-abdominal),
depending on the size, number and location of hydatid cysts. The
exact location and characteristics of the hydatid cysts are described
in Table 1. Table 2 shows the type of procedures undertaken. Among
the patients of Group A 8 cases were treated with an atypical left
liver lobectomy due to the size of the hydatid cyst and 1 case
treated with an atypical right liver lobectomy. Total cystectomy of
extrahepatic cysts was achieved in all patients, resulting in 5 cases
of spleenectomy, 2 cases of left oophorectomy (due to pelvic
dissemination) and 3 cases of total hysterectomy, complete excision
of the omentum in 1 patient and excision of the transverse meso-
colon in another one.

All patients belonging to Group A were treated successfully and
none of them was ever re-operated for recurrence of echinococ-
cosis. There were no deaths intra-operatively or during the first
post-operative 30 days. Morbidity reached 10.95%; 2 patients pre-
sented with bile leak that resolved spontaneously over the first
week and 2 others suffered from an intra-abdominal abscess which
was drained under radiological guidance and antibiotic adminis-
tration. Intra-operative anaphylactic reaction occurred in 1 case
and was managed successfully. One patient came up with a cuta-
neous fistula that was treated conservatively and healed over time.
Two patients developed hydrothorax and a thoracostomy tube was
placed. There was a strong correlation between the type of the
procedure and the number of blood units transfused. Mean hospital
stay was 19.5 days (range: 7e102 days).

Patients in Group B received a non-radical procedure. There
were 4 deaths documented in the early post-operative period,
resulting in a mortality rate of 2.76%. One patient had massive
hemorrhage (on the 2nd post-operative day) and was re-operated
for ligation of the bleeding vessel (a gastroepiploic artery not
properly ligated during total excision of additional omental cysts).
However, 24 h later he died in the ICU. Another patient died from
myocardial infarction (on the 5th post-operative day), while the
third deathwas the result of septic shock (on the 5th post-operative
Table 2
Type of procedures used for treatment of liver cysts.

Type of procedure No of patients

Radical surgery (Group A) 73
- Total cystectomy e TC 74
- (some type of) Hepatectomy 12
Conservative surgery (Group B) 145
- Partial cystectomy (PC) only 5
- PC þ external drainage 112
- PC þ capitonnage 15
- PC þ omentoplasty 18
Radical þ Conservative surgery(Group C) 14
day, due to large suphrenic abscess). The fourth patient died on the
10th post-operative day, after major gastric hemorrhage that had
occurred 3 days earlier. The difference in the death rates between
the two groups was not statistically significant (p ¼ 0.153). More-
over, there was a recurrence rate of 6.9%, at the end of post-
operative year three, with 10 patients being re-operated for hyda-
tid liver disease, but this proved to be statistically non-significant
(p ¼ 0.989). In the long-term follow-up, eight more patients
showed liver hydatidosis relapse, raising the recurrence rate to
12.4%. Morbidity rate reached as high as 24.13%, which was
significantly higher than that of Group A (p¼0.021). Post-operative
bile leak occurred in 12 cases (8%), while there were 10 patients
(6.9%) that suffered from an intra-abdominal abscess. All compli-
cations are shown in Table 3. One patient had to be re-operated 6 h
after the first procedure in order to ligate a branch of the median
hepatic vein that was the cause of uncontrollable bleeding. Finally,
there was one case in which excessive bile leakage could not be
managed conservatively and called for a second operation 10 days
later (ERCP not available at our institution before 1993). Overall,
there was no difference between the two groups in terms of post-
operative bile leak (p ¼ 0.163). Mean hospital stay in the ‘conser-
vative treatment’ Group B was 31.3 days (range; 8e89 days), which
is significantly higher than that of Group A (p< 0.0001). The need for
transfusion between Groups A and B was similar (mean 2.95 units/
patient).

Group C included patients with more than one liver cysts which
were treated with both total and partial cystectomy procedures,
due to different characteristics and anatomic location of the cysts.
No deaths were documented, however, morbidity reached as high
as 50% in this group, as a result of having to deal with more than
one cysts simultaneously (with a maximum number of 5 cysts in a
single patient), oftenly involving both liver lobes. Recurrence
appeared in 2 patients (14.28%). In absolute numbers, patients
belonging to Group C had a longer hospital stay and received more
blood transfusions than Group A and B. However, a direct compar-
ison with patients belonging to these two other groups was avoi-
ded, since Group C does not comprise a separate group, treatedwith
another (a third) surgical approach, but using a combination of the
techniques performed in Group A and B. It is obvious that such a
comparison would offer nothing in the evaluation of treatment
efficacy of radical and conservative surgical techniques.

4. Discussion

Ecchinococcosis is still a matter of public health, especially in
certain parts of the world where it is an endemic disease. In the rest
of the world, clinicians are not very familiar with this pathologic
entity, which is still under-diagnosed and frequently under-treated
[5]. Our institute is situated in North-western Greece, which is an
area that this zoonosis has a high prevalence. Most of the local
populations deal with agriculture and stock-breeding and Echino-
coccosis seems to affect young people as well, starting even before
adolescence (around 10% in our series). However, during the last
decades the incidence of echinococcosis is declined steadily, as is in
other parts of the world (Table 4) [18,19].

Therapeutic options depend on a number of factors; patient's
age, co-morbidities, the exact number and location of the cysts, as
well as clinical experience with the disease and technical support
available [5,7]. Chemotherapy has been used since the 1980s as an
alternative treatment option towards surgery [20]. Benzimidazole-
carbamates have been shown to have amoderate efficacy, with cure
rates around 30% [16]. These agents can also offer as an adjunctive
to surgery, protecting from secondary echinococcosis in case of
accidental intra-operative spillage of cystic content [21], or even
facilitating cyst excision by softening its wall or sterilizing its



Table 3
Comparison between the two groups of patients, in terms of morbidity and post-
operative complications.

Type of complication Group A
(number
(%) of patients)

Group B
(number
(%) of patients)

Bile leak 3 (3.48%) 12 (8%)
Intra-abdominal abscess 3 (3.48%) 10 (6.9%)
Anaphylactic reactions 3 (3.48%) 4 (2.67%)
Right pleural effusion (requiring

paracentisis)
2 (2.32%) None

Hydrothorax (requiring Bullau) 2 (2.32%) None
Diaphragmatic tear 2 (2.32%) 3 (2%)
Deep vein thrombosis None 3(2%)
Anaphylactic reactions None 2 (1.33%)
Pneumonia None 2 (1.33%)
Hydrothorax (requiring Büllau) None 2 (1.33%)
Cutaneous fistula 1 (1.1%)
Post-operative bleeding 1 (1.1%) 1 (0.67%)
Acute pancreatitis None 1 (0.67%)
Choloperitoneum None 1 (0.67%)
Pulmonary embolism None 1 (0.67%)
Acute femoral artery occlusion from

cardiac emboli (atrial fibrillation)
None 1 (0.67%)

Total 17 (11.7%) 44 (29.3%)
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content [22]. Moreover, patients of high surgical risk due to a
reduced performance status or those presenting with multifocal
disease, are perfectly suited for treatment with chemotherapeutic
agents alone [16]. In the present study, all patients were treated
surgically and Albendazole was routinely administered only in
terms of chemoprophylaxis, thus no conclusions concerning the
therapeutic role of these agents can be obtained.

Despite the advent of technology and medical research, treat-
ment of liver hydatid cysts still relies mainly on surgical interven-
tion and for this reason the surgeon dealing with this disease
should combine a certain degree of technical skill and experience
[23]. Radical surgical procedures have the best chance of definite
cure of the disease because the cyst is removed from the patient's
body as a whole, leaving no chance for recurrence [13,24]. Total
pericystectomy is the treatment of choice, whenever technically
feasible, since destruction of healthy liver parenchyma is minimal
[5]. Operations that result in some type of anatomical liver resec-
tion are sometimes necessary in cases of enlarged cysts, however,
given the benign nature of the disease, all efforts should bemade to
spare normal liver parenchyma [2,23]. In our series, all liver
Table 4
Longitudinal expression of the incidence of echinococcosis in Greece during the
years 2000e2009.
resections were performed due to the size or anatomical location of
the cyst.

Total removal of the cyst was performed in 73 patients (63
pericystectomies, left atypical hepatectomy in 11 patients and a
right hepatectomy in 1 patient). Excisionwas feasible as these cysts
had a peripheral location with no evidence of communication with
the biliary tree. We were able to document zero mortality and a
complication rate of 10.95%, which is a quite acceptable one, given
the gravity of the procedures. Patients from Group A had a shorter
period of hospital stay in comparison with patients belonging to
Group B (patients belonging to these two groups were age-
matched). Іnterestingly, no recurrence was documented in the
first group, meaning that in experienced hands, radical procedures
can offer definite one-stage treatment of liver echinicoccus cysts.
Τhis fact has been documented by other authors as well [13,24].
Yuksel et al. presented the results from a prospective trial, from
which they concluded that early local recurrence and cavity-related
complications are diminished when a more radical surgical
approach is used [25]. Morbidity and mortality were low in other
series too, when more radical surgical methods of treating echi-
nococcosis were employed [12].

On the other hand, conservative techniques have evolved as an
alternative solution to radical procedures. Many surgeons seem to
prefer them because they are simpler and they do not call for a
certain degree of experience or skill. The contents of the cyst are
evacuated but the pericyst is not excised [7]. In our series, 62.5% of
patients were treated with partial cystectomy. This rate can be
explained by the fact that there were a great number of compli-
cated cysts, either communicating with the biliary tract or pri-
marily infected. Management of the residual cystic cavity was done
with external drainage in the great majority of these patients (75%),
leaving the rest 25% with an almost equal percentage of omento-
plasty and capitonnage (obliteration of the remaining cavity by
suturing its walls together). Recurrence in cases of a less radical
procedure is the result of incomplete evacuation of the cyst or
intra-operative spillage of cystic content [5]. In our series, ten out of
the 145 patients (6.9%) that were operated using a less radical
method, were re-operated for liver hydatidosis recurrence within
the first three years from the original procedure, while 8 more also
underwent an additional procedure during the subsequent years.
All of them were ultimately treated successfully with a total peri-
cystectomy, which was curative.

Conservative surgical procedures resulted in a higher morbidity
and mortality rate compared to radical techniques. There were four
deaths recorded in Group B (mortality 2.76%, p¼0.153) and a 24.13%
morbidity (p¼0.021). This has also been noted in other studies
which favor a more extensive surgical procedure [2,13]. The
remaining part of the cyst after partial cystectomy is a potent
source of recurrence and complications [5]. Bile leakage can occur if
a cysto-biliary fistula is present and overseen during surgery.
Moreover, it can be the site of hemorrhage or abscess formation [2].
Thus total excision of the cyst without opening it should be the aim
of the surgeon, whenever dealing with a liver hydatid cyst. How-
ever, this approach is not feasible in all kind of cysts. Anatomic
location, size of cyst, patient's overall condition and surgeon's
experience are all factors that must be assessed in order to choose
the most suitable kind of procedure in each case. However, efforts
to create a treatment algorithm have not received universal appeal
[5]. As for Group C, morbidity reached as high as 50%, notwith-
standing the fact that patients in this group were comparatively
much younger than those belonging to Group A or B. This finding
could be possible explained by the fact that the surgeon had to deal
with more than one cyst simultaneously (e.g. one patient had 6
cysts), which were found at different anatomical locations and
resulted in a longer operating times. Moreover, recurrence rates
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were the highest in this group amongst the three, showing that a
more complicated procedure can diminish success rates.

Laparoscopic procedures for treating liver echinococcosis (par-
tial cystectomy and drainage, with or without marsipulization)
have been successfully applied bymany surgeons, provided that the
size and the location of the cyst permit so. However, these tech-
niques call for certain expertise and there is also significant risk of
spilling the hydatid cyst's contents into the peritoneal cavity during
decompression of the cyst, raising peri-operative morbidity and
likelihood of multiple-site recurrence in the long term. In our
institute, initial experience with laparoscopic approaches was
discouraging and we now employ only open laparotomy pro-
cedures, in an effort to provide a one-stage, safe and definite
treatment. Moreover, current evidence is not totally in favor of
laparoscopic procedures [26,27].

The present study has a number of limitations. Firstly, it is a
retrospective study covering a large period of time exceeding 3
decades. During these years, patient care has greatly improved
(pre-operative imaging, peri-operative care, introduction of ERCP
and Albendazole etc) and treatment quality may have changed
dramatically between then and now, not to mention the fact that
these procedures were undertaken by more than one surgeons. A
second issue is that the choice of the surgical method was dictated
by the size, location and characteristics of the cysts in each patient,
thus allowing for selection bias. Another drawback is that Alben-
dazole was not administered to patients treated before late 1980s, a
fact that could have interfered with the final outcome, since the
efficacy of this agent in treating Echinococcosis has been clearly
established throughout the years.

In conclusion, we provide evidence that radical procedures can
be effective in the surgical treatment of liver hydatid disease, since
they can offer definite cure, with lowmortality andmorbidity rates.
Less interventional techniques and a more conservative approach
have both much to offer, but safe conclusions about the efficacy of
each method can only be drawn by direct comparison among them
in the setting of randomized control trials. As for now, the method
of choice should rely on the specific disease characteristics of each
patient (number and location of cysts, patient comorbidities etc)
and treatment in specialized centers with experienced surgeons
would be ideal.
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