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INTRODUCTION
Benzoimidazole derivatives have been the drugs of choice 

for the medical treatment of echinococcosis since Bekhti’s 
first report in 1977 [1]. Albendazole (ALB) is the most com
monly used drug for the treatment of echinococcosis [25]. 
Medical treatment is effective in the prevention of secondary 
hydatidosis and/or hepatic hydatidosis recurrence. 

Since 1995, we have treated hepatic hydatidosis by dual ALB 
treatment. Dual ALB treatment includes pre and postoperative 
oral ALB therapy and intraoperative irrigation of the cystic 
cavity with ALB solution. The first 52 cases enrolled in this 
study have been previously reported elsewhere [6].

METHODS
In this retrospective study, data on 101 patients with hepatic 

hydatid disease treated by surgery and dual ALB treatment 
between December 1995 and June 2008 were reviewed. 

Patients
Among the patients, two were admitted with recurrent 

hepatic hydatid disease. Both had previously undergone surgery 
for a hepatic hydatid cyst, one three years ago and one 30 years 
ago. All the patients were evaluated by a serology test and either 
an ultrasonography (US) or CT scan pre and postoperatively. 
The cysts were classified according to Gharbi’s classification [7]. 
Intraoperative US has been performed in all cases since 1997 [8].
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Purpose: The aim of this study was to evaluate long-term outcome of the intraoperative and perioperative albendazole (ALB) 
treatment on the recurrence and/or secondary hydatidosis. 
Methods: One hundred and one patients with hepatic hydatidosis were treated intraoperatively and perioperatively with 
ALB, in addition to surgery. Perioperative ALB treatment was given in a dose of 12−15 mg/kg/day. The ALB treatment was 
started 13.27 ± 14.34 days before the surgery, and it was continued for 4.39 ± 3.11 months postoperatively. A total of 1.7 mg/
mL of ALB solution was used as a protoscolidal agent. The follow-up period was 134.55 ± 51.56 months. 
Results: Four patients died, with only one death was secondary to hydatid disease (cerebral eccinococcus). There was only 
one recurrence (1%) of hepatic hydatidosis. Early and late morbidity rates were 8.91% and 7.92%, respectively.
Conclusion: Our results suggest that intraoperative and perioperative ALB is effective for the prevention of hepatic 
hydatidosis recurrence and/or secondary hydatidosis.
[Ann Surg Treat Res 2014;87(2):61-65]
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ALB treatment protocol
A total of 1.7 mg /mL of ALB solu tion was used as a 

protoscolidal agent in the cystic cavity as previously reported 
[9,10]. Perioperative ALB therapy was performed in all cases. A 
dosage of 12−15 mg/kg/day of ALB was started preoperatively 
when the diagnosis of hepatic hydatid disease was established 
and continued postoperatively. During the ALB therapy, 
hematological and biochemical analyses were performed for all 
the patients. The treatment was discontinued in patients with 
elevated hepatic enzymes. 

Postoperative follow-up
The patients were evaluated by serological tests and either 

a CT scan or USG on the fifth to seventh day and at the first, 
sixth, and twelfth months in the postoperative period. Patients 
were evaluated on an annual basis by US after the first year of 
followup.

All surviving patients were reached by phone for this study 
to eliminate bias. Biochemical and USG evaluations were done 
to update their current health status. 

RESULTS
Sixtytwo of the patients (61.38%) were female and 39 (38.61%) 

were male; with a mean age of 47.26 ± 15.78 years (range, 
19−77 years). The follow-up period was 61−210 months (mean 
± standard deviation, 134.55 ± 51.56 months). 

The majority of the patients had solitary cyst (n = 70, 
69.30%). Seventynine patients (78.21%) had cysts in the right 
lobe and 17 (16.83%) in the left lobe. Five patients (4.95%) had 
cysts in both lobes. One of the patients with bilateral hepatic 
hydatid disease had pelvic, peritoneal, and retroperitoneal cysts 
secondary to cyst rupture due to blunt abdominal trauma. Most 
of the cysts were grade II or III (n = 68, 67.32%) (Table 1). 

A latex agglutination test was done in 60 patients, and 38 
(63.33%) were positive. An indirect hemaglutination test was 
done in 23 patients, with 11 (47.82%) positive results. Recently, 

IgG was studied in eight patients and found to be positive 
in three patients (37.5%). Eightyseven patients (79.20%) 
were treated by drainage and omentoplasty with or without 
partial cystectomy. Eleven (10.89%) were operated video
laparoscopically. In four patients, surgical procedures began 
laparoscopically but were completed conventionally due to 
technical difficulties and posteriorly localization of the cysts.

Cystobiliary communication was diagnosed in seven pa
tients. One case was simple communication, and it was treated 
by intracystic suturing of the communication. The others were 
frank communications. Three had a large calibred choledochus 
and were treated by choledechoduodenostomy. Cystobiliary 
communication was seen and sutured in one of the three 
patients. The remaining three patients had a normal calibred 
choledochus and were treated by Ttube drainage. Capittonage 
was applied in three cases, tube drainage in ten cases, and 
pericystectomy in one case (Table 2).

The mean preoperative ALB therapy duration was 13.27 ± 
14.34 days (range, 1−120 days). Most of the patients received 
ALB therapy for less than one month. One patient was admitted 
to the Department of General Surgery, Ondokuz Mayis Univer
sity Medical Faculty on the 120th day of preoperative ALB 
treatment, which was started in another center. 

The patients received ALB therapy for 1−24 months (mean ±  
standard deviation, 4.39 ± 3.11 months) postoperatively. Most 
of the patients received treatment for one to eight months. 
Two patients received postoperative ALB therapy for 12 and 24 
months, respectively, because they had not observed our follow
up protocol until they were readmitted to our clinic 12 and 24 
months later, respectively. 

A total of 17 complications were encountered in 16 patients. 
The morbidity rate was 16.83%, most of which (n = 11, 
10.89%) were due to cystic cavity infections or collections. 
All the patients with infectious complications received anti
biotherapy. Six patients with a cystic cavity infection or biliary 
collection were treated by percutaneous drainage. Two infec

Table 1. Gradings and numbers of the cysts

No. (%)

Grade 
I 19 (18.62)
II 29 (30.39)
III 39 (42.15)
IV 12 (10.78)
V 2 (0.98)

No. of cysts
1 70 (70.58)
2 19 (17.64)
3 3 (3.92)
≥4 9 (7.84)

Table 2. Surgical methods for the treatment of the cysts

Method No. (%)

The cases without IBR (n = 94)
Drainage + omentoplasty 80 (79.20)
Tube drainage 10 (9.90)
Cysto-pericystectomy 1 (0.99)
Capittonage 3 (2.97)

The cases of IBR (n = 7) (drainage + omentoplasty)
Choledochoduodenostomy 3 (2.97)
T-tube drainage 3 (2.97)
Suturing cysto-biliary communications 2a) (1.98)

IBR, intrabiliary rupture.
a)In one case both choledochodudenostomy and suturing were 
applied. 
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tious complications were misdiagnosed as recurrence, one at 
postoperative 18 months and one at 22 months. Celiotomy 
was performed in these cases. They were found to have an 
abscess of the cyst cavity, and drainage was performed. All the 
complications are shown in Table 3. The mean hospital stay was 
12.8 ± 5.52 days (range, 5−45 days). 

Recurrence occurred only in one patient at postoperative 
month 78. This patient had a grade I cyst (15 cm in diameter) 
and was treated laparoscopically and received ALB for seven 
days preoperatively and three months postoperatively. The 
recurrent cyst was treated by drainage and omentoplasty.

Four patients (3.96%) died. One patient died in the early 
postoperative period due to cardiopulmonary insufficiency. 
A 74yearold male patient died due to a cerebral hydatid cyst 
and multiple organ failure in the postoperative second month. 
The third patient’s death in the postoperative fifth month 
was secondary to renal insufficiency, which was not related to 
echinococcosis. The last patient died due to unknown causes in 
the postoperative third year (Table 4).

ALT, AST, and ALP were mildly elevated in three patients. 
These enzymes values returned to normal levels after tran
sient discontinuation of the ALB treatment. Two patients who 
received ALB for 12 and 24 months did not develop hepa
totoxicity. 

DISCUSSION
The recurrence of hepatic hydatidosis and/or secondary 

hyda tidosis is a common problem after hydatid surgery. Recent 
studies have attributed differences in the rates of recurrence 
(0%−24%) to the surgical methods and/or medical treatment 
used [1116]. In 1991, we reported a recurrence rate of 14.3% in 
21 cases treated by tube drainage with no medical treatment 
[17]. In the present study, the recurrence rate decreased to 1% by 
dual treatment. 

ALB inhibits ATP, pyruvate kinase, phosphoenol pyruva te
kinase, acid phosphatase, and alanine transferase and leads 
to a decrease in the glycogen content of the cyst wall. ALB 
causes cellular autolysis and degeneration in microthrics and 
microtubules, resulting in the death of scolices [18].

The pre, post, or perioperative use of ALB for the treatment 
of hydatid cysts has been studied, and an ALB dosage of 
10−15 mg/kg/day was found to be effective in many of these 
studies [1921]. The effectiveness of ALB was reported as 71.5%, 
88.7%, and 97% by Horton [22], Liu et al. [23], and Chai et 
al. [24], respectively. The duration of ALB treatment for cyst 
sterilization remains controversial. Morris et al. [25] reported 
that preoperative ALB treatment for one month or a longer 
period sterilized 93.75% of cysts in an experimental model. The 
same study reported that 10 mg/kg/day of ALB for one week 
after inoculation reduced the formation of peritoneal cysts. 
Other studies reported successful outcomes after preoperative 
shortterm (three to seven days) [7,24,25] or longterm (three 
weeks to one month) ALB treatment [21,25]. ALB usage was 
recommended for two or more months after surgical treatment 
or percutaneous drainage [4,5,6,20]. 

There are two biological metabolites of ALB in human orga
nisms: albendazole sulfone and albendazole sulfoxide (ALSF). 
ALSF is the main metabolite, with high concentrations in cystic 
fluid and cyst wall, and it has more protoscolicidal effects. 
Plas ma ALSF levels have been shown to range between 30 and 
3,200 ng/mL after administration of 10 mg/kg of daily ALB 
[2,3,26,27]. Saimot et al. [2,5] reported 0.91 mg/mL and 0.8 mg/
mL of ALSF in the cystic fluid and the cyst wall, respectively. 
The same study found that plasma concentrations over 900 ng/
mL had a protoscolicidal effect. We previously reported that 
an ALSF solution in a concentration of 100 mg/mL exerted a 

Table 3. Complications and morbidity rates

Complication No. (%)

Early
     Wound infection
     Infectious collection of cystic cavity
     Biliary collection or fistula 
     Overlooked cyst

Renal failure
Cardiopulmonary failure

1 (0.99)
3 (2.97)
2 (1.98)
1 (0.99)
1 (0.99)
1 (0.99)

Late
     Incisional hernia
     Infection of the cystic cavity 
     Collection in the cystic cavity 
     Recurrence

1 (0.99)
2 (1.98)
4 (3.96)
1 (0.99)

Total 17a) (16.83)
a)In a case, incisional hernia and cystic cavity infection coexisted.

Table 4. Objectives of the patients who died

Age 
(yr) Gender Cyst number 

and grade Surgical procedure Death time Cause of death

71 Female 2-4 Tube drainage 18th Hour Cardio-pulmonary failure
54 Male 3-4 Drainage + omentoplasty 5th Month Renal failure
74 Male 2-3 Laparoscopically drainage + omentoplasty 2nd Month Serebral hydatidozis
43 Female 2-1 Drainage + omentoplasty 3rd Year Unknown
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protoscolicidal effect in 15 minutes [28]. 
 The most common side effects of ALB are neutropenia due 

to bone marrow inhibition and elevation of liver enzymes [29]. 
Morris et al. [3] reported liver function abnormalities, including 
cholestatic icterus, in 18% of cases after ALB therapy for one 
month. Only one ALBrelated death has been reported [30]. In 
this study, neither neutropenia nor any other hematological 
abnormality was detected in our patients. In three patients, 
ALT, AST, and ALP were mildly elevated but returned to normal 
levels following transient discontinuation of the ALB treatment. 

The limitation of this study is its retrospective, nonran do
mized design. Its strengths are its large patient population and 

longterm follow up by the same surgeon. 
In conclusion, our results suggest that dual ALB treatment is 

safe and effective in the prevention of secondary hydatidosis 
and/or hydatid disease recurrence. Surgery must be combined 
with perioperative ALB medication for the effective treatment 
of hydatid disease.
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