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Abstract
Purpose. Hepatic hydatid cysts (HHCs) are a parasitic 
infestation caused by several species of Echinococcus. 
We examined the clinical features of HHCs and evalu-
ated the results of various surgical procedures.
Methods. One hundred and sixty-nine patients aged 
between 17 and 84 years underwent surgery for HHCs 
within a 12-year period. We recorded the demographic 
data, location of the cysts, surgical procedures used, 
morbidity, recurrences, and hospital stay.
Results. Most (90.5%) of the patients presented with 
symptoms, but 16 (9.5%) patients reported no symp-
toms. The most common symptom was abdominal pain. 
The overall number of cysts was 216 HHCs and 9 con-
comitant hydatid cysts in other abdominal organs. The 
surgical treatments consisted of hepatic resection in 8 
(4.7%) patients, cystostomy with drainage in 43 (25.5%), 
cystostomy with capitonnage in 22 (13%), cystostomy 
with omentoplasty in 72 (42.6%), and cystectomy in 24 
(14.2%). Splenectomy or nephrectomy was also per-
formed in nine patients. Postoperative complications 
developed in 36 (21.3%) patients, and three suffered 
recurrences. The postoperative mortality rate was 1.2%. 
Postoperative complications were more frequent after 
cystostomy with capitonnage than after cystostomy with 
omentoplasty (P < 0.001) or cystectomy (P = 0.0037). 
The additional procedures prolonged the hospital stay.
Conclusions. Current surgical techniques combined 
with antiscolicidal therapy using albendazole are effec-
tive and safe treatments for HHCs, associated with low 
morbidity, mortality, and recurrence rates.
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Introduction

Human cystic echinococcosis, or hydatid cyst disease, is 
a zoonosis caused mainly by the larval cestode Echino-
coccus granulosus. Echinococcus multilocularis is re-
sponsible for fewer than 5% of all cases of hydatid 
disease. Hippocrates recognized hydatid disease over 
2000 years ago, and it remains endemic today in sheep- 
and cattle-raising areas of the world, including Africa, 
the Mediterranean region of Europe, the Middle East, 
Asia, South America, Australia, and New Zealand. In 
Western industrial nations the incidence is relatively 
low.1–3

The liver is infected in about 60% of patients, the 
lung in about 20%, and other organs such as the kidney, 
brain, bone, and muscles in about 20%.4,5 A solitary cyst 
develops in one organ in about 80% of patients. The 
host organism cuts itself off from the parasite by the 
formation of a so-called pericyst, which is a capsule of 
connective tissue.6 This fact is important for surgical 
strategies in which the pericyst is left in situ and the 
contents inside the pericyst, being the true parasite, are 
removed.6 The cysts displace healthy tissue and organs 
but do not grow infi ltratively or destructively.

Echinococcosis may be asymptomatic for many years, 
and its presence is often detected only after liver is 
found to be enlarged or a cystic lesion is noted when 
imaging scans of the liver are done for different rea-
sons.7,8 On the other hand, it may cause pain or lead to 
complications. Hepatic hydatid cysts (HHCs) can rup-
ture into the peritoneum, resulting in anaphylaxis or 
peritoneal dissemination, or both; into the biliary tract, 
causing cholangitis or cholestasis, or both; and into the 
pleura or lung, causing pleural hydatidosis or bronchial 
fi stula. Cysts may become infected and form liver ab-
scesses. Pressure or mass effects on the bile duct, portal 
vein, and hepatic veins and inferior vena cava can cause 
cholestasis, portal hypertension, and Budd–Chiari syn-
drome, respectively.9,10
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The management of HHCs typically involves an open 
surgical approach with meticulous operative site pack-
ing, which can be achieved by a variety of operative 
techniques.10–12 The medical treatment of hydatid cysts 
with mebendazole or albendazole alone is controver-
sial.13–15 It is usually reserved for disseminated systemic 
disease, inoperable disease, or for prophylaxis during 
surgery or percutaneous treatment.16 Percutaneous 
treatment has been proposed as an alternative to sur-
gery, especially for patients who cannot, or do not want, 
to undergo surgery.16,17 We evaluated the clinical fea-
tures, operative procedures, and outcomes of patients 
treated surgically for HHCs.

Patients and Methods

We reviewed retrospectively 169 patients who under-
went surgical treatment for HHC caused by Echinococ-
cus granulosus at our hospital between January 1993 
and December 2004. Patient age, sex, main symptoms, 
preoperative radiological investigations, location of the 
cysts, concomitant involvement of other organs, sur-
gical procedure performed, postoperative complica-
tions, mortality, and mean hospitalization after surgery 
were recorded.

Preoperative diagnosis was established by a history, 
followed by clinical examination and ultrasonography 
(US) or computed tomography (CT) of the abdomen. 
Ultrasonography was done routinely in all patients, ex-
cept for those with acute abdominal fi ndings caused by 
intraperitoneal perforation of HHC, to determine the 
location, number, and morphology of cysts within the 
liver. The liver, biliary tree, and other abdominal organs 
were also carefully examined for evidence of residual 
cysts. The main indications for CT were a need for fur-
ther anatomical details, especially in patients with re-
current disease, and the presence of multiple hydatid 
cysts. All patients underwent chest radiography. Sero-
logical tests, enzyme-linked immunosorbent assay 
(ELISA), and a complement fi xation (CF) test for Echi-
nococcus were done in only 27 patients with equivocal 
disease. ELISA was positive in 26 (96%) of these pa-
tients and CF was positive in 24 (89%).

All patients diagnosed with HHC underwent lapa-
rotomy, which was performed through a right subcostal 
incision in all except four patients who underwent emer-
gency laparotomy through a midline incision. The 
abdomen was opened and the abdominal viscera were 
examined, paying particular attention to potential sites 
of dissemination, including the pelvis. The operative 
fi eld was packed with 20% hypertonic saline compresses 
to protect the surrounding tissues. The cyst was punc-
tured and decompressed with a 20-gauge needle. The 
cystic fl uid was aspirated with a large needle and the 

cyst was then opened with a 2–3-cm incision and the 
remaining contents, including the laminated membrane, 
were removed with sponge-holding forceps. After fl ush-
ing the cystic cavity with 20% saline solution, the visible 
biliary openings were sutured individually with absorb-
able sutures and the cavity was drained with closed-tube 
drainage (cystostomy with drainage), obliterated with 
purse-string absorbable sutures starting from the bot-
tom (cystostomy with capitonnage), or an omental fl ap 
was placed over the residual cavity (cystostomy with 
omentoplasty). Relatively small subcapsular cysts were 
managed by excising the intact cyst (cystectomy). Ex-
ploration of the biliary tract with choledochotomy, chol-
angiography, and placement of a T-tube was performed 
in patients with hydatid cholangitis, severe dilatation of 
the common bile duct, or persistent hydatid vesicles or 
debris. If the cyst was localized peripherally, hepatic 
resection was performed. Capitonnage procedures were 
done for uncomplicated cysts without unusual localiza-
tion or size.

Apart from the four patients who underwent emer-
gency surgery, all patients were operated on after pre-
operative prophylactic antibiotic therapy. Albendazole, 
10 mg/kg daily, was given for 1 week preoperatively and 
continued for 28 days postoperatively, then repeated 
twice with an interval of 2 weeks.

Statistical Analysis

Complication rates were compared according to the χ2 
test. A value of P < 0.05 was considered signifi cant.

Results

The clinical and demographic features, type, and distri-
bution of cysts in the hepatic lobes and other abdominal 
organs in the 169 patients are summarized in Tables 1 
and 2. Abdominal pain was the most frequent symptom, 
reported by 121 (71.6%) patients. Preoperative diagno-
sis was based primarily on abdominal US, except in the 
four patients with acute abdominal fi ndings who under-
went emergency surgery. Computed tomography was 
required to provide additional information about he-
patic cysts in 52 (30.8%) patients. The diagnostic sensi-
tivity of CT was 100%. The sensitivity of US and CT in 
determining the location and number of hydatid cysts 
was 98% and 100%, respectively.

Concomitant intra-abdominal hydatid cysts were 
found in the spleen in six (3.6%) patients and in the 
kidneys in three (1.8%) patients. Preoperative chest 
radiography showed a concomitant hydatid cyst in the 
lungs in seven (4.1%) patients. The surgical procedures 
performed for HHCs and the additional procedures for 
hydatid cysts in other abdominal organs are shown in 
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was 21.3%, occurring in 36 of the 169 patients (Table 
5). Biliary fi stulas closed spontaneously with long-term 
drainage within a median time of 33 days (range 21–76 
days) after the procedure. Two patients who suffered 
postoperative intra-abdominal hemorrhage required a 
reoperation, and all of the patients with intra-abdomi-
nal abscess were treated by percutaneous drainage. 
There was no difference in the incidence of postopera-
tive complications among the hepatectomy, cystostomy 
with drainage, or cystostomy with capitonnage treat-
ment groups. However, the differences between the 
cystostomy with capitonnage and cystostomy with 
omentoplasty groups (with 12 complications in 22 pa-
tients and 7 complications in 72 patients, respectively) 
and the cystectomy group (with 2 complications in 24 
patients) were signifi cant (P < 0.001 and P = 0.0037, re-
spectively) (Table 5). There were two (1.2%) perioper-
ative deaths, caused by irreversible anaphylactic shock 
during the operation after rupture of the cyst into the 
peritoneal cavity during cystostomy and suction of the 
hydatid fl uid. Three (1.8%) patients suffered local 
recurrence of the disease.

The median follow-up period was 18.4 months (range 
12–26 months) and follow-up data were completed for 
140 (82.8%) of the 169 patients. The patients were fol-
lowed up for at least 1 year and abdominal US was re-
peated at 6-month intervals to check for any signs of 
recurrence of the disease.

Discussion

Although most liver hydatid cysts are asymptomatic, 
some patients present with vague abdominal pain. In 
this study, 121 (71.6%) of the 169 patients presented 
with abdominal pain and only 16 (9.5%) had no symp-
toms. Moreover, 4 (2.4%) patients underwent emer-
gency surgery for acute abdominal symptoms. Hydatid 
disease affects the right lobe more commonly,18 as found 
in 131 (58.2%) of our 169 patients. Moreover, the cyst 

Table 1. Clinical symptoms of the 169 patients with hepatic 
hydatid cysts

 No. of patients (n = 169)

Chronic abdominal pain 121 (71.6)
Right hypochondrial and  88 (52)
 epigastric tenderness
Hepatomegaly  49 (29)
Nausea and vomiting  31 (18.3)
Fever  19 (11.2)
Jaundice  19 (11.2)
Abdominal mass  17 (10)
Weight loss  12 (7.1)
Acute abdomen fi ndings   4 (2.4)
Asymptomatic  16 (9.5)

Values in parentheses are percentages

Table 2. Patient demography, and type and distribution of 
cysts in the hepatic lobes and other abdominal organs

 No. of patients (n = 169)
Sex
 Male  74 (43.8)
 Female  95 (56.2)

 No. of patients (n = 169)
Type of cysts
 Solitary 111 (65.7)
 Multiple  58 (34.3)

 No. of cysts
Location of cysts (n = 225)a

 Right lobe 131 (58.2)
 Left lobe  63 (28)
 Both lobes  22 (9.8)
 Spleen   6 (2.7)
 Kidney   3 (1.3)

Values in parentheses are percentages
a 216 hepatic hydatid cysts and 9 hydatid cysts in other abdominal 
organs

Table 3. Surgical procedures performed for the hepatic hydatid cysts

  Cystostomy Cystostomy Cystostomy
  with with with
 Hepatectomy drainage capitonnage omentoplasty Cystectomy

No. of patients (n = 169) 8 (4.7) 43 (25.5) 22 (13) 72 (42.6) 24 (14.2)
No. of hepatic hydatid cysts (n = 216) 8 (3.7) 58 (26.8) 28 (13) 90 (41.7) 32 (14.8)

Additional surgical procedures
 Cholecystectomy  16 (9.5) 11 (6.5) 10 (5.9) 10 (5.9)
 Choledochotomy and T-tube   8 (4.7)  6 (3.6)  4 (2.4)  3 (1.8)
  drainage
 Choledochoduodenostomy   6 (3.6)  4 (2.4)  5 (3)  4 (2.4)
 Splenectomy   1 (0.6)  3 (1.8)   2 (1.2)
 Nephrectomy   1 (0.6)   2 (1.2)

Values in parentheses are percentages

Table 3, and the surgical indications for each procedure, 
including the size and the number of HHCs, are shown 
in Table 4. The median HHC diameter was 14 cm (range 
2–29 cm). The overall postoperative complication rate 
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is usually solitary, as found in 111 (65.7%) of our pa-
tients. The sensitive serological tests, ELISA and CF, 
are used routinely to aid in diagnosis. However, as tests 
rarely become negative, even after 10 years, they cannot 
be used reliably to establish cure, and we did not use 
them in the follow-up of our patients.

Abdominal US is considered the best diagnostic aid 
for providing essential information about the location, 
number, size, and type of cysts, the condition of the in-
trahepatic and extrahepatic biliary system, and the pres-
ence of concomitant hydatid cysts in other organs.19 
However, we performed CT in 52 (30.8%) patients to 
obtain additional information about the hepatic cysts. 
The sensitivity of US and CT in determining the loca-
tion and number of hydatid cysts was 98% and 100%, 
respectively.

Since the 1970s, when benzimidazole carbamates 
were proven to be effective against larval Echinococcus 

granulosus, albendazole has been used for the treat-
ment of hydatid disease.14,20–22 This drug inhibits tubulin, 
induces blockage of glucose absorption, and produces 
glycogen depletion and degenerative alterations in the 
endoplasmic reticulum and mitochondria of the germi-
nal layer, thereby increasing lysosomes and producing 
cellular autolysis.23 Although it does have side effects, 
albendazole is generally well tolerated, but contraindi-
cated in pregnancy, because of embryotoxicity. Pre-
operative and postoperative chemotherapy is given to 
reduce the risk of secondary hydatidosis after the opera-
tion.24 We gave our patients albendazole, 10 mg/kg daily, 
for 1 week preoperatively, which was continued for 28 
days postoperatively, and the treatment was repeated 
twice with an interval of 2 weeks. Ultimately, surgery is 
the treatment of choice for HHCs.18,25 The basic princi-
ples of surgery for hydatid disease were defi ned several 
decades ago: entire elimination of the parasite, preven-

Table 4. Surgical indications for each procedure, including the size and the number of hepatic hydatid cysts

  No. of HHC Size of HHC (cm),
Type of procedure Indications (n = 216) median and range

Hepatectomy Small subcapsular cysts with disease that had  8 (3.7)  3.8 (3–5)
  already destroyed most of the hepatic segment
Cystostomy with drainage Residual cavities within the depth of the hepatic 58 (26.8) 11.6 (7–21)
  parenchyma
Cystostomy with capitonnage Noninfected cysts associated with a risk of injury 28 (13) 24.3 (18–29)
  to the major hepatic ducts and vessels passing
  next to the pericyst
Cystostomy with omentoplasty Small peripheral cysts without infection and cysts 90 (41.7) 10.2 (8–13)
  with thick walls
Cystectomy Small subcapsular cysts 32 (14.8)  4.1 (2–7)

Values in parentheses are percentages

Table 5. Operative procedures, complications, deaths, recurrence, and hospital stay of the 169 patients with hepatic hydatid 
cysts

   Cystostomy
  Cystostomy with Cystostomy with
 Hepatectomy with drainage capitonnage omentoplasty Cystectomy
 (n = 8) (n = 43) (n = 22) (n = 72) (n = 24)

Postoperative complications  1 (12.5) 14 (32.5) 12 (54.5)*  7 (9.7)  2 (8.3)
 Pulmonary atelectasis   2 (1.2)  1 (0.6)  2 (1.2)
 Biliary fi stula   4 (2.4)  5 (3)  2 (1.2)
 Hemorrhage  1 (0.6)  2 (1.2)  1 (0.6)   1 (0.6)
 Intraperitoneal abscess   3 (1.8)  1 (0.6)  1 (0.6)
 Wound infection   2 (1.2)  3 (1.8)  2 (1.2)  1 (0.6)
Deaths   1  1
Recurrencea   2  1
Mean hospital stay (days)
 Without additional surgical procedures 21.1 16.2 14.3  9.9 12.6
 With additional surgical procedures — 29.8 23.6 22.1 22.7

Values in parentheses are percentages
* P < 0.001 vs cystostomy with omentoplasty and P = 0.0037 vs cystectomy (χ2 test)
a In 140 patients with complete follow-up
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tion of any intraoperative spillage, and preservation of 
healthy tissue.26 However, the technical procedure of 
choice is controversial because of the lack of appropri-
ate randomized controlled studies. There are numerous 
terms in the literature for the surgical procedures used; 
with various combinations of these procedures, with or 
without the additional use of scolicidal agents.27–32 

In the present series, we drained small residual cavi-
ties within the depth of the hepatic parenchyma with 
closed-tube drainage to permit spontaneous oblitera-
tion of the cavities. The drain was removed on the 6th 
postoperative day after a cavogram confi rmed that there 
was no biliary communication. Cystostomy with drain-
age was performed for 58 (26.8%) cysts in 43 patients. 
Small subcapsular cysts were managed by resecting the 
cysts with a rim of healthy hepatic tissue. Cystectomy 
was performed for 32 (14.8%) cysts in 24 patients; how-
ever, hepatic resection was necessary for 8 (4.7%) cysts 
because the disease had destroyed most of the hepatic 
segment. The outcome of both these resections, when 
technically feasible, is excellent because no dead space 
is left behind. Hepatic resection and cystectomy may be 
preferred for small cysts located peripherally, peduncu-
lated cysts, and extrahepatic intra-abdominal cysts since 
they carry an operative risk.33,34 We performed cystos-
tomy with omentoplasty for 90 (41.7%) cysts in 72 pa-
tients, who had either small, peripheral cysts without 
infection, or cysts with thick walls. Finally, we per-
formed capitonnage for cysts without infection, but 
which were located where there was a high risk of injury 
to the major hepatic ducts and vessels passing next to 
the pericyst. This technique approximates the cystic 
walls by sutures to obliterate the cavity.14 In this series, 
cystostomy with capitonnage was performed for 28 
(13%) cysts in 22 patients.

Exploration of the biliary tract with choledochotomy 
and placement of a T-tube is mandatory for HHCs com-
plicated by rupture into the biliary tract. The rupture of 
an HHC into the biliary tree commonly manifests as bili-
ary obstruction and cholangitis. This complication can 
be diagnosed best by endoscopic retrograde cholangio-
pancreatography (ERCP), percutaneous transhepatic 
cholangiography, or intraoperative cholangiography. In 
patients complicated by jaundice or acute cholangitis, 
routine preoperative ERCP with sphincterotomy is an 
alternative approach with diagnostic and therapeutic 
value.35,36 We performed choledochotomy or choledo-
choduodenostomy for patients with cholangitis second-
ary to hydatid disease, severe dilatation of common bile 
duct, and persistent hydatic vesicles or debris (Table 3).

The incidence of postoperative complications after 
surgery for HHCs has been reported to range from 6% 
to 47%.37,38 The overall postoperative complication rate 
in this series was 21.3% (36 of 169 patients). The most 
common postoperative complication was biliary fi stula, 

which developed in 11 patients. The morbidity rates 
were 12.5%, 32.5%, 54.5%, 9.7%, and 8.3% in the 
hepatectomy, cystostomy with drainage, cystostomy 
with capitonnage, cystostomy with omentoplasty, and 
cystectomy groups, respectively. There was a signifi cant 
difference in the complication rates between the cystos-
tomy with capitonnage and cystostomy with omento-
plasty groups, and between the cystostomy with 
capitonnage and cystectomy groups; however, there 
were no signifi cant differences among the other treat-
ment groups. We attribute the high rate of complications 
in the cystostomy with capitonnage treatment group to 
the fact that capitonnage was performed for patients 
with a larger diameter of HHC and higher risk of injury 
to the major hepatic ducts and vessels than those in the 
other groups. Moreover, this procedure was performed 
in three patients who required synchronous splenecto-
my for concomitant hydatid cysts. Two patients died of 
irreversible anaphylactic shock during the operation; 
one in the cystostomy and drainage group and one in the 
cystostomy and capitonnage group. Hydatid disease 
may recur either from spillage of hydatid fl uid during 
the operation or from reinfestation of the patient.

The rate of recurrence after HHC surgery has been 
reported to range from 1.1% to 9.6%.17 In this study, 
follow-up data were completed for 82.6% of patients. 
The mean follow-up period was 18.4 months (range 
12–26 months), but all patients were followed up for at 
least 1 year and abdominal US was repeated at 6-month 
intervals to check for recurrence, as most recurrences 
are detected within this time.39 Local recurrence was 
found in three patients after a mean period of 17 months 
(range 13–21 months). All of these patients were treat-
ed medically with anthelmintic therapy for 3–6 months. 
We think that patients of advanced age, those with a 
small local recurrence, those with serious comorbid 
diseases, and those with asymptomatic disease should 
be managed medically because repeat surgery for re-
current disease is associated with high morbidity and 
mortality rates, and the effects of chemotherapy are 
acceptable. However, albendazole alone is minimally 
effective against HHC and in-adequate for preserving 
recurrences. All of our patients were routinely given 
albendazole and this treatment protocol helped to re-
duce the local recurrence rate after surgery. In fact, the 
recurrence rate of 1.8% in patients treated with the 
combination of chemotherapy and surgery was signifi -
cantly lower than that reported for patients managed 
with medical treatment only.40 

The recurrence rate in this series was also lower than 
that reported in other studies in which patients were 
managed by the same combined treatment.41,42 Four pa-
tients who suffered free rupture of the hepatic cysts and 
spillage of the hydatid fl uid into the peritoneal cavity 
were treated with two courses of albendazole; however, 



394 S. Gourgiotis et al.: Surgery for Hepatic Hydatid Cysts

this treatment protocol was effective in controlling post-
operative local recurrence in only one patient, followed 
up for 13 months. Finally, patients who required addi-
tional surgical procedures as well as cystostomy with 
drainage, cystostomy with omentoplasty, or cystostomy 
with capitonnage and cystectomy, had a longer hospital 
stay than those who did not undergo additional surgical 
procedures.

In conclusion, our experience suggests that alben-
dazole combined with variant surgical techniques is an 
effective treatment for hepatic hydatidosis, with low 
morbidity, mortality, and recurrence rates. Surgery re-
mains the optimum treatment for HHCs, but the most 
appropriate technique must be selected according to the 
size, number, and location of the cysts.
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