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A B s T r A C T

Background: hydatid disease is a common health problem 
especially in Mediterranean and sheep-farming countries, 
caused by infection with the metacestode stage of the 
tapeworm Echinococcus. The liver is the most frequent 
primary site of Echinococcus granulosus infection in humans. 
surgery remains the main treatment modality for cystic 
hepatic hydatid disease, with complete resection of the 
germinal layer being of major importance for recurrence. 
perioperative administration of albendazole has been 
reported to improve surgical outcome but the results 
are controversial. we report here our observations on 
the usefulness of preoperative chemotherapy in surgical 
outcome in terms of morbidity and recurrence.
Methods: five patients with complex liver hydatid cysts 
received 28 days of albendazole prior to partial cystectomy. 
radiological examinations with computed tomography and 
ultrasound and surgical outcome were used to assess the 
efficacy of the regimen. 
results: Three patients underwent a complete removal of 
the germinal layer of the cyst and there were no cases of 
biliary fistula in these patients. There were no relapses in 
any of the patients at 12 months’ follow-up.
Conclusions: preoperative use of medical therapy consisting 
of albendazole facilitates complete resection of the germinal 
layer by detaching it from the laminar layer, thus reducing 
not only the recurrence rates but also the postoperative 
complications, especially bilious fistulas.
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i N T r o d u C T i o N

Echinococcal cystic disease is caused by infection with 
the tapeworm Echinococcus granulosus. In the liver, the 
most frequent primary site, an active cyst wall consisting 
of an innermost single cell germinal layer (endocyst) and 
a thicker gelatinous laminar acellular layer (ectocyst) 
is formed. An outermost reactive fibrous layer of liver 
parenchyma, called the pericyst, surrounds the active cyst. 
The germinal layer produces the hydatid fluid and small 
secondary cysts known as brood capsules. Protoscolices 
are produced within the brood capsules over time. The 
detached brood capsules and protoscolices form the hydatid 
sand, with potential infectious features. Fragmentation 
of the germinal layer and brood capsules results to the 
daughter cysts.1,2 
Surgery is the mainstay of treatment for cystic hepatic 
disease. Surgical options include the radical operations of 
hepatectomy and pericystectomy and the more conservative 
ones such as partial cystectomy.
The ideal surgical procedure should effectively deal with 
the parasite and the residual cavity with the minimal 
morbidity and mortality.3 There is a continuing debate over 
the appropriate surgical procedure for the treatment of 
hepatic echinococcal disease, and the role of antiparasitic 
chemotherapy as an adjunct to surgery has not been 
clarified either.
We report on the surgical outcome of five patients with 
complex echinococcal cysts of the liver who received 
albendazole preoperatively, followed by computed 
tomography evaluation of the cyst status prior to surgery. 
Furthermore, based on our findings, we advocate that 
preoperative administration of antiparasitic chemotherapy 
facilitates the surgical treatment and possibly reduces 
postoperative complications, particularly biliary fistulas. 
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M A T E r i A l  A N d  M E T h o d s

From 2003 to 2005 five patients, three men and two 
women, presented with liver hydatid disease. All five 
cases had either complex or relapsing hydatid cysts. The 
diagnosis was based on radiological imaging and clinical 
history, while serological tests were also performed.
Informed consent was acquired from all patients. 
Afterwards, albendazole was administered for a specific 
period of 28 days, at a dose of 10 mg/kg/day, orally, in 
two doses a day. Evaluation of the medical treatment was 
performed by radiological investigation with abdominal CT 
scan prior to surgical intervention. Complete blood count 
analysis and liver function tests were assessed weekly.
The surgical procedure performed in all these patients was 
partial cystectomy. After isolation of the cyst with gauzes 
irrigated with 25% NaCl solution, the cyst was punctured 
with a trocar suction device. The cyst was then filled with 
25% NaCl solution and reaspirated. The contents of the 
cyst were removed with forceps, suction or a spoon and 
afterwards the germinal layer was removed with forceps. 
The cyst cavity was again filled with the scolicidal solution. 
Finally the cyst cavity was inspected for bile leaks that are 
oversewn. We did not perform any obliteration of the cyst 
cavity and two drains were inserted before abdominal 
closure. A latex drain was positioned inside the cyst cavity 
and a Jackson-Pratt drain was placed in the proximity of 
the lesion.
The cyst contents were sent for pathological evaluation, 
which verified the diagnosis. However, no assessment of 
the germinal layer or scolices viability was performed.
Radiological examinations evaluated the status of 
the germinal membrane, with the detachment of the 
membrane as the sign of good response to medical therapy. 
Other objective evidence of cyst response to chemotherapy, 
such as solidification or calcification, disappearance of 
the cyst, egg shell-like calcification of cyst wall, improved 
volumetric reduction, splitting or floating signs were also 
recorded.

Finally, complications in the 30 days after surgery were 
recorded and follow-up examination was performed at 12 
months postoperatively. 

r E s u l T s

The mean age of our patients was 68 years, with a range 
from 47 to 78 years (table 1). Clinical findings included 
upper abdominal pain or palpable mass and hepatomegaly. 
Fever and loss of appetite were accompanying symptoms. 
The cysts averaged 8.3 cm in diameter, ranging from 7 
to 12 cm (table 1). No patients discontinued treatment 
due to drug side effects such as abdominal pain, nausea, 
vomiting, and increased hepatic transaminases.
The cysts were located in the right lobe in two patients and 
in the left lobe in one patient. Both liver lobes were affected 
in two of the patients. Three cases had a single cyst while 
multiple cysts were documented in the others (table 1). 
After completion of the medical treatment, computed 
tomography showed partial detachment of the germinal 
layer in three of our patients (figure 1). Other radiological 
evidence implying cyst response to chemotherapy was 
not observed. These findings are to be expected since 
calcifications are usually seen after three months of 
successful treatment and changes in size are evident with 
even more prolonged regimens.4 
There was no radiological evidence of response to medical 
treatment in the other two patients.
During surgery complete removal of an intact germinal 
layer was performed in three patients (figure 2) while in 
the remaining two patients the germinal layer was partially 
removed by repeated traction with forceps and forceful 
evacuation with a spoon.
There were no biliary fistula recorded in the patients with 
the intact removal of the germinal layer, while in one 
patient with partial removal of the germinal layer a low 
output biliary fistula (>50 ml bile per day) was evident on 
the fourth postoperative day. Resolution of the bile leak was 

Table 1. Summary of observations

No. Age Cyst size location 
segments

Number 
of cysts

preoperative, 
postchemotherapy
CT findings

intraoperative 
observations

Complications recurrence 
12 months

1. 47 7x5
4x3

IV, V, VIII 2 Partial detachment of 
the germinal layer

Complete removal of 
the germinal layer

Infection No

2. 76 12x8 IV, V, VIII 1 Partial detachment of 
the germinal layer

Complete removal of 
the germinal layer

Atelectasis No

3. 65 8.3x6
3.5x3
4,5x3

VII, VIII 3 No Partial removal of the 
germinal layer

No No

4. 78 7.8x5 III 1 Partial detachment of 
the germinal layer

Complete removal of 
the germinal layer

No No

5. 68 8.6x4,2 V,VIII 1 No Partial removal of the 
germinal layer

Biliary fistula No
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glucose absorption through the wall of the hydatid parasite. 
This causes glycogen depletion and degeneration of the 
endoplasmic reticulum and mitochondria of the germinal 
layer of the metacestode, and results in an increase in 
lysosomes and subsequent cellular death.5,6 However, 
recurrence rates after medical treatment alone can be 
as high as 80%, rendering this option nonviable as sole 
therapy.7,8 Thus, it should be used only as a supplementary 
therapy, in combination with a drainage procedure, either 
surgery or the PAIR procedure. 
With regards to cystic liver disease, chemotherapy is 
indicated for patients unfit for surgery, when there 
is difficulty in reaching the lesion, if patients refuse 
to undergo surgery, advanced age, pregnancy, severe 
comorbidity, multiple cysts difficult to access, dead cysts 
either partially or totally calcified, very small cysts, and 
in some highly endemic regions where waiting lists are 
long and there is a lack of adequate medical facilities or 
experienced staff.9,10

Medical therapy is also combined with surgery to 
preoperatively decrease the size of the cysts and reduce 
postoperative recurrences.11,12 
Albendazole is more effective than mebendazole, because 
its pharmacokinetic profile leads to higher serum and 
cyst fluid concentrations.13 It has been also used pre- and 
postoperatively to avoid relapses in case of both multiple 
and large cysts.4-14 The success of the treatment is based 
upon the capacity of the drug to operate on the germinal 
layer and the protoscolices of the hydatid cyst interior at 
adequate concentrations for sufficient periods. Albendazole 
sulphoxide penetrates the cyst membrane and reaches the 
hydatid fluid, being calculated at 13 to 22% of the serum 
concentration.13 Thus, parasite structures, protoscolices, 
and germinal layer are reached by albendazole’s active 
form.15,16 However, efficacy seems to be correlated more 
with the duration of therapy than with the serum or cyst 
levels achieved.6 
Although the majority of the reports state that preoperative 
administration of albendazole reduces the recurrence of 
the cystic echinococcal disease,11,12,17-19 in the report by 
Mentes et al. albendazole pretreatment failed to show 
any advantage.20 Furthermore, reports addressing cyst 
and protoscolice viability provided conflicting data. 
Firstly, Moris et al. reported that 10 mg/kg/day for a 
month resulted in sterilisation of 93.75% of the cysts 
studied.21 Additional reports support these findings.11,12,22 
When viability is assessed by radiological appearance, 
albendazole therapy leads to an improvement in the 
appearance of the cyst in approximately 75 to 85% of 
patients.23-27 On the other hand, Manterola et al. reported 
only a 40% success rate for the preoperative regimen in 
sterilising the cyst.28,29 He has also reported that there was 
no association between the concentration of albendazole in 
the hydatid fluid and the viability of the scolices.29 

figure 2. Intact removal of the germinal layer of the 
liver cyst in the same patient

accomplished after the insertion of a nasobiliary catheter 
on the 13th postoperative day.
Infection of the residual cyst complicated the progress of 
a patient with intact removal of the germinal layer which 
was successfully treated by removal of the drain and 
antibiotics. We attributed this complication to the presence 
of a long-standing foreign body (drain) inside the cyst 
cavity, since repeated ultrasound examinations failed to 
show any fluid collections and the infection resolved with 
removal of the drain.
There were no relapses at 12 months of follow-up.

d i s C u s s i o N

Chemotherapy consists of the benzimidazoles, 
mebendazole and albendazole. Benzimidazoles inhibit 
the assembly of tubulin into microtubules, thus impairing 

Genetzakis, et al. Surgical removal of an intact germinal layer.

figure 1. Abdominal computed tomography 
demonstrates partial detachment of the germinal 
layer of a liver hydatid cyst in a patient after 28 days 
of preoperative administration of albendazole
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The optimal duration of the drug is also controversial. 
Preoperative treatment with albendazole, ranging from 
one to three months in duration, has been clearly shown 
to reduce recurrence when cyst spillage, partial cyst 
removal or biliary rupture has occurred.11,17 Although 
in the majority of reports albendazole is administered 
for a month or longer,11,18,30 successful results have been 
documented with shorter periods in association with the 
PAIR procedure.31,32 
So, to achieve improved results, the combined preoperative 
chemotherapy of albendazole and praziquantel seems 
promising.33 Cobo et al. used the combination regimen 
in 26 patients and compared the results with albendazole 
monotherapy.34 They found that the combined treatment 
resulted in significantly higher sterilisation rates and 
higher albendazole sulphoxide levels in the serum 
and the cyst fluid than monotherapy. Moreover, the 
combination regiment did not show higher morbidity than 
monotherapy. 
Albendazole has low toxicity and no apparent cumulative 
effect, thus is considered safe and effective. In systemic 
administration, the side effects are minimal, dose-
dependent and reversible.4,18 Haematological toxicities and 
hepatic dysfunction are the most frequent and serious side 
effects. Gastrointestinal symptoms (nausea, abdominal 
pain), alopecia and rash may develop. None of the patients 
in our series discontinued treatment due to drug side 
effects, but in more prolonged regimens close monitoring 
of haematological parameters and hepatic function is 
essential.29 
Surgery is the mainstay of treatment, with unroofing 
(partial cystectomy) and external drainage of the cyst the 
most frequently performed technique. Apart from partial 
cystectomy, total pericystectomy and hepatic resections 
are commonly performed surgical procedures. The goals 
of surgery in hydatid disease are to inactivate the cestode 
parasites, evacuate the cyst cavity, remove the germinal layer, 
and obliterate the residual cavity.35 An overall recurrence 
rate of 4.5% at a median of 4.5 years, regardless the surgical 
technique followed, has been reported.36 Disadvantages of 
cyst drainage include spillage into the peritoneal cavity, 
causing a high rate of recurrence, bleeding and damage 
to bile ducts in close proximity to the cyst wall, as the 
cyst’s contents are manually removed. These complications 
constitute potential risks, especially in case of complex 
hydatid liver cysts, such as those >10 cm in diameter, 
especially if associated with multiple daughter cysts, 
superficially located single cysts at high risk of rupture and 
complicated cysts such as those accompanied by infection, 
compression or obstruction. Completing resection of the 
whole germinal layer without any spillage is obviously of 
major importance to reduce the recurrence rate.
We advocate that preoperative use of albendazole facilitates 
complete resection of the germinal layer by detaching it 

from the outer cover of the ectocyst. In three out of five 
patients, ultrasound and abdominal CT scan conducted 
after completion of the medical therapy, just before surgical 
intervention, clearly showed detachment of the germinal 
from the laminar layer. Moreover, we advocate that 
albendazole also acts by lessening tension and detaching 
the germinal layer for easier cyst removal.12,16 Thus, during 
unroofing and drainage of the cysts, complete resection 
of the germinal layer as a whole was achieved without 
any spillage or partial excision. Furthermore, complete 
and easy removal of the germinal layer helps to prevent 
rupture of the small biliary ducts in close proximity to the 
pericyst and thus postoperative biliary leakage. No external 
biliary fistulas were observed in these three cases where 
complete excision of the germinal layer was accomplished. 
Thus, we suggest that further studies should be conducted 
to ascertain whether preoperative administration of 
albendazole or combined with praziquantel, reduces 
morbidity, especially the postoperative rate of persistent 
postoperative biliary fistula and recurrences.
If established, this fact could be explained by the 
detachment of the germinal from the laminar layer of the 
cyst due to albendazole action that facilitates its excision 
without rupture of minor biliary ducts adjoining the 
pericyst.
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