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Abstract
Background: Biliary fistulas because of the cystobiliary communication is the most frequent
and undesirable postoperative complication of hepatic hydatid surgery. We aimed to identify
the predicting factors of the occult cystobiliary communication in this study.
Methods: The patients who underwent surgical treatment for hepatic hydatid disease between 2003 and 2008 were reviewed retrospectively. The patients who had jaundice history,
preoperative high total bilirubin and direct bilirubin levels, dilated bile duct in preoperative
radiologic imagings were not included the study. Patients were divided into two groups: group
A; without postoperative biliary fistula, group B; with biliary fistula. The two groups were
compared according to preoperative descriptive findings, cystic specialties, and laboratory
findings.
Results: There were 53 patients and 15 patients in groupA and groupB, respectively. The 20
(37.7%) of 53 patients were male in group A and the 10 (66.7%) patients were male in group
B (p<0.05). The age, number of cysts, Garbi scores of cysts, the rate of recurrent cysts, the
level of preoperative bilirubine, alkalene phosphatase, and transaminases were similar in both
groups (p>0.05). GGT was significantly different between two groups (p<0.05). The cystotomy + drainage, cystotomy + omentopexy, and intracystic biliary suture rates were similar
in both groups. Postoperative non biliary complications were determined in 4 (7.5%) patients
in group A and 7 patients (46.7%) in group B (p<0.05). Hospital stay was longer in group B
significantly (p<0.05).
Conclusions: In conclusion, GGT as a labaratory test for predicting occult CBC preoperatively have been shown to be useful in the clinical practice. However, larger prospective
studies are needed on this subject. Occult cysto-biliary fistulas can only be exposed during
surgery when suspected by a surgeon. If occult CBC is found, the opening in the biliary system
should be sutured with absorbable material, with or without cystic duct drainage. If no biliary
opening is found, cystic duct drainage may be performed if preoperative factors predict the
presence of CBC. As the development of external biliary fistulas increases the morbidity and
the hospitalization period, novel surgical methods to prevent the development of bile fistulas
are required in such patients.
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Background
Hydatid Disease is a parasitic infection which
caused by echinicocus granulosus (1). It is an endemic

disease in Turkey (2-4). In 50-70% of the patients, the
liver is infected by the disease (5). Hepatic hydatid
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disease (HHD) has some complications but the most
common complication is cystobiliary comunication
(CBC) (6,7). The rate of CBC in the literature is 13-37%
(8,9). Two kind of CBC has been presented as frank
and occult (10). All of these complications are increasing the mortality and morbidity rate and extending the hospital stay day (11). In this study we
aimed to identify the predicting factors of occult CBC.

Methods
The patients who were performed on surgical
treatment for HHD consecutively in the First Surgical
department of İzmir Ataturk Training and Research
Hospital between January 2003 and December 2007
have been reviewed retrospectively. In this period 85
patients underwent surgical treatment for HHD. The
diagnosis of HHD was confirmed by US and/or CT in
all of the patients and it was confirmed that there was
no other cyst in the other solid organs by the same
techniques. We used the hospital archives for the
study. The physical examinations, imaging findings,
laboratory findings of all the patients were documented. The patients who had jaundice attack before
hospitalization, with total bilirubin value was higher
than 2.0 mg/dl and direct bilirubin level was higher
than 1.5 mg/dl were excluded from the study. On the
other hand the patients who had common bile duct
dilatation (more than 10mm) or intrahepatic biliary
dilatation in US or CT or MR were also excluded.
These patients have been accepted as frank CBC. The
patients, who have not frank CBC, were performed
external drainage with or without omentoplasty. In
our external drainage procedure we input 2 drains in
all cysts and before the inputting we explore for biliary yielding in the cyst and if we find a site of biliary
coloring we stitch there with unabsorbable sutures.
Included patients were divided into two groups.
The patients who had no biliary fistulisation after
surgery was in group A and who had biliary fistulisation were in group B. Two groups were compared
according to the age, sex, number of the cyst, site of
the cyst, preoperative laboratory findings (total bilirubin, direct bilirubin, ALP, AST, ALT, GGT, white
blood cells, eosinophills), Garby score of the cysts,
type of the operation, extrabiliary complications and
postoperative hospitality days. Mann-Whitney U and
Chi-square tests were used for statistical analysis and
lower than 0.05 p value has been accepted statistically
significant.

Results
Totally 85 patients have been operated because
of HHD in our clinic between 2002-2007. Twelve of 85
patients had frank CBC and 5 patients’ files were not

316
enough for reviewing. Therefore 17 patients have
been excluded from the study. The 55.9% percent of
the remaining 68 patients which included in the study
were female and the overall age was 41.1 years. Total
cyst number was 80 in 68 patients. All of the patients
had complaint of abdominal pain. On physical examination a right upper quadrant mass was detected
in 10 patients (14%); the other physical examination
findings were normal. Fifteen of the 68 patients were
complicated with external biliary fistula (22.1%). In
our study there were no patients with biliary peritonitis or biliary abscess. Then 53 patients have been
included in group A and 15 patients included in
group B.
The mean age of the patients in group A was
41.2±14.2 years and in group B was 41.1±16.4 years.
The number of male patients were 20 (37.7%) in group
A but 10 patients (66.7%) in group B. This difference
was significant statistically (p<0.05) (Table 1). In
group A 23 patients (43.3%) applied to the hospital
from rural region and in group B this number was 6
patients (40.0%). There was no statistically difference
according to the origin of the patients (p>0.05). In
group A 90.6% of the patients had primer cysts and in
group B the rate of the patients who had primer cysts
was 86.7%. The cysts were located in the right lobe in
37 (69.8%), in the left lobe in 6 (11.3%), and in the
right+left lobe in 10 (18.9%) patients in Group A. The
cyst locations were right, left and right+left in 12
(80.0%), 1 (6.7%), 2 (13.3%) patients respectively in
group B. All characteristics of the cysts were not different statistically between two groups (p>0.05).
The laboratory findings were not statistically
different between two groups except GGT values
(p>0.05) (Table 2). GGT was significantly different
between two groups (p<0.05).
We performed external drainage to 29 patients
(54.7%), external drainage+omentopxy to 23 patients
(43.4%), and cystectomy to 1 (1.9%) patient in group
A. External drainage was performed to 6 patients
(40%) and external drainage+omentopexy was performed to 9 patients (60%) in group B. There was no
patient who was performed cystectomy in group B.
The operations were similar between two groups
(p>0.05). In group A, biliary communication was determined in 14 patients (26.4%) and intracystic suture
ligation was performed on the site of biliary leakage.
Intracystic suture ligation was performed on 5 patients (33.3%) in group B. There was no difference
between two groups (p>0.05).
Postoperative non biliary complications visualized in 4 (7.5%) patients in group A. All of these
complications were wound infection and were treated
by antibiotherapy and dressing easily. In group B
http://www.medsci.org
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there were 7 patients (46.7%) with nonbiliary complications. Six patients had wound infection and were
treated with antibiotherapy and dressing. One patient
had lung complication. This patient was treated by
ventilation and antibiotherapy. The complication rate
was significantly higher in group B than group A
(p<0.05). There was no mortality in both groups.

Table 1: Descriptive characters of the patients
Group A (n=53)

Group B (n=15)

Age (Years)

41.1 (11-73)

41.2 (19-64)

Sex (M/F)*

20/33

10/5

Size (mm)

83.4 (55-400)

73.6 (48-300)

Number of the cyst

1.3 (1-2)

1.4 (1-2)

Gharby score

2.3 (2-3)

2.5 (2-3)

*: significant (p<0.05)
M/F: Male/female

Table 2: Laboratory findings of the patients
Group A (n=53)

Group B (n=15)

p

(mean±SD)

(mean±SD)

WBC

8337.7 ± 2873.5

7826.6 ± 2502.7

NS

Eos

0.57 ± 1.13

0.42 ± 0.34

NS

Alp

119.2 ± 84.9

127.6 ± 93.9

NS

GGT

75.0 ± 55.1

139.7 ± 155.8

<0.05

AST

39.9 ± 46.0

48.6 ± 59.7

NS

ALT

39.0 ± 38.0

47.4 ± 44.2

NS

SD: standart deviation, WBC: white blood cell, Eos: eosinophil,
ALP: alchalene phosphatase, GGT: gama glutamil transpherase,
AST: Aspartate amino transpherase, ALT: Alanine aminotranspherase, NS: non significant

In group B biliary outflow was low then
300cc/day in 11 patients. These fistulas were ended
spontaneously in three weeks. Four patients’ fistulas
were more than 300cc/day. At the end of three weeks
endoscopic retrograd colangiopancreotography and
endoscopic sphincterotomy were performed to these
patients. The fistulas of three patients were stopped
after the procedure. In one patient fistula was continued. The fistula was treated by fistuloenterostomy
after 6 weeks in this patient. The overall hospital
staying day was 5.3 days in group A and 21.2 days in

group B. The difference was significant between two
groups (p<0.05).

Discussion
In patients with HHD, the communications between the hidatid cyst cavity and the biliary tree
[cysto-biliary communications (CBC)] can either be
occult or frank (10). The frank CBC accounts for
5%-17% of the cases and is easily diagnosed preoperatively period with patient story, physical examination and laboratory findings (12,13). In these patients
there is jaundice in the physical examination or in the
story; dilated common bile duct in the ultrasound
(US) or computerized tomography (CT), or magnetic
resonance (MR); hiperbilirubinemia or high levels of
alkalene phosphatase (ALP) or gama glutamile transpherase (GGT) in the blood samples (12,14,15).
Cholangitis attacks may be in some patients (16). In
contrast, it is unlikely to identify occult CBCs
pre-operatively and arise as external biliary fistula,
biliary peritonitis or biliary abscess in postoperative
period of patients (5,14,17,18). Previous studies reported the development of occult CBC in 13%-37% of
the cases (18). The diagnosis of an occult CBC can be
made by the detection of a bile duct in the cyst during
surgery or by means of demonstrating the bile duct on
endoscopic retrograde cholangiopancreatography
(ERCP) performed pre-operatively (8). In cases in
which the bile duct is not observed and CBC could not
be confirmed during surgery, CBC manifests itself
with bile drainage through the catheters during the
post-operative period (12,15). In a prospective study,
cysto-biliary fistulas were detected in 45 patients. As 6
patients had preoperative jaundice, the fistulas were
exposed via ERCP (13.3%). Post-operative biliary
drainage was observed in 25 of the remaining 39 patients (64.1%) (19).
Intracystic pressure is 30–80 cm H2O, but normal
biliary system pressure is 15–20 cm H2O (20,21,22).
Flow is therefore toward the biliary system, and bile
may not be present in the cavity despite occult CBC
(23). Once the cyst has been drained, leakage follows
because the pressure gradient is reversed, and bile
flows into the residual cavity rather than through the
papilla of Vater (24). That most of occult CBC cases
appear as biliary leakage also supports this view
(12,25,26).
In the present study, frank CBC was demonstrated in 14% of the patients who underwent surgery
because of HHD, and they were thus excluded from
the study. As none of the patients included in the
present study had signs of CBC, ERCP was not performed in any of them in the pre-operative period.
CBC was noted during surgery in 19 of 68 patients
http://www.medsci.org
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(27%) who participated in this study. All of them had
occult CBC and the rate observed (27%) was consistent with the literature.
Hepatectomy and pericystectomy are radical
operations for hydatid liver cyst. Radical surgery carries a perioperative risk, but postoperative biliary
leakage and recurrence are rare (27-29). The fistula is
repaired in healthy tissue. Formal hepatectomy
should only be performed by experienced surgeons,
in specialized centres. 31 Conservative surgery, which
is preferred in endemic regions, carries a high incidence of postoperative biliary leakage and local recurrence (5,29). The main aims of conservative surgery are inactivation of viable elements of the parasite, evacuation of the cyst cavity and management of
the residual cavity (4,5). Prousalidis J offered more
aggressive approaches in cysts of the upper portion of
the liver, including individual thoracic and abdominal
or rarely thoracoabdominal (30).
How can the risk of biliary drainage due to occult cysto-biliary fistulas be determined prior to surgery and what should be done during the surgery?
ERCP is beneficial in showing the dilatation in the
biliary duct and the relationship between the cyst and
the bile ducts prior to surgery. However, it generally
is not effective in demonstrating occult cysto-biliary
fistulas because of the relationships between the very
small bile ducts and high intra-cystic pressure (20).
Moreover, it certainly is not possible to perform
pre-operative ERCP in all patients in whom the clinical and laboratory findings do not reveal CBC. During
the operation the presence of bile in the cyst fluid or
the determination of an open bile duct with naked
eyes in the cyst, even when the cyst fluid is clear,
proves the presence of a cysto-biliary fistula. Özmen
and Coşkun have suggested the use of a telescope
during surgery to determine the relationship between
the bile ducts and the cyst. They determined a relationship between the bile duct and the cyst in 6 of 18
patients via this simple method and sutured the fistulas. Biliary fistulas had not been seen in any of these
patients post-operatively (23). If an open bile duct
cannot be noted in a patient with suspected occult
CBC during surgery, cysts can be filled with saline,
and air can be given through the cystic channel. The
other method is to inject methylene blue into the
gallbladder or into the common bile duct. Air bubbles
or methylene blue coming of the cyst would be helpful in detecting bile duct openings (21).
In the present study, whether or not the
pre-operative laboratory findings are indicators for
occult CBC was determined. None of the laboratory
findings except GGT was useful as an indicator of
occult CBC. Owing to the fact that the bilirubin levels

318
were between the normal ranges in all of the participants, this parameter was not included in the analyses. GGT is a biliary enzyme that is especially useful
in the diagnosis of obstructive jaundice, intrahepatic
cholestasis, and pancreatitis (31). GGT is more responsive to biliary obstruction than are aspartate
aminotransferase (AST) and alanine aminotransferase
(ALT). GGT is helpful to work up elevated alkaline
phosphatase values and more specific for hepatic
disease than is alkaline phosphatase (32). These two
parameters were evaluated for predicting the occult
CBC in the present study. The outcome of GGT was
significantly higher in occult CBC group (p<0.05).
This difference can be useful for predicting of occult
CBC in HHD preoperatively. The weakness of this
study is the limited number of patients.
If occult CBC is found, the opening in the biliary
system should be sutured with absorbable material,
with or without cystic duct drainage. If no biliary
opening is found, cystic duct drainage may be performed if preoperative factors predict the presence of
CBC. Cavity management can then be performed by
omentoplasty or external drainage, preferably with
suction drainage (33). Kosmidis and his friends also
covered the cut cystic cavities exposed to the peritoneum surface of the liver with fibrin glue for prevention of bile leakage. They also found that fibrin glue
causes less intra-abdominal adhesions while allowing
shorter haemostasis time than primary suture (34). In
a study to evaluate the presumed efficacy of fibrin
sealant in limiting bleeding and biliary leakage from
liver residual surface after total pericystectomy for
hydatid disease.by Cois A, Forty-five patients underwent total pericystectomy and liver residual surface treated with conventional techniques and fibrin
sealant for control of haemorrhage and bile leakage
were selected and a control group of 44 patients were
carefully selected, who underwent total pericystectomy and in which fibrin sealant was not used. They
found no statistical significance for the the actual role
of fibrin sealant in rising efficacy on control of bleeding and biliary leakage from residual liver surface to
total pericystectomy obtained with conventional
haemostatic techniques (35). In another study conservative surgical procedures were performed in 23
patients (closed marsupialization with fibrin glue
obliteration in 17 and drainage-marsupialization in 6),
and radical surgical procedures were undertaken in 6
(pericystectomy in 5 and hemihepatectomy in 1). They
found no difference for biliary leakage between two
groups (36).
An external biliary fistula is the most common
complication encountered after surgery for hepatic
hydatid cysts (37). The rate changes between 6% and
http://www.medsci.org
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28%. In the present study, the rate of external biliary
fistulas was 22%. Although most of the external biliary fistulas close spontaneously, they may be persistent in 4%-27.5% of the cases (25). In the present
study, low-flow fistulas (< 300 ml/day) were present
in 11 of 15 patients with fistulas; these fistulas closed
spontaneously. The remaining 4 patients had
high-flow fistulas and three of them closed after
ERCP, whereas one patient underwent a fistuloenterostomy. Endoscopic sphyncterectomy is performed
after a 3-week waiting period in patients with
low-flow fistulas or can be performed earlier in patients with high-flow fistulas (5,38). Saritas et al. (6)
and Dolay et al. (25) successfully treated 45 and 33
patients, respectively, with endoscopic sphyncterectomy. In the present study, we evaluated the success
intraoperative suturing of the bile duct statistically
and find out that intra-cystic sutures cannot prevent
the development of fistulas significantly.
Biliary fistula develops when the postoperative
leak is able to drain; if it cannot, biliary peritonitis and
biliary abscess develop (5). Occult CBC significantly
increases the complication rate (15). In our study, the
complication rate was 7% in patients without biliary
leakage, and 43% in those with leakage, which is consistent with the findings of other studies (5,15,26). On
the other hand the hospital stay length was 5-7 days in
patients without biliary leakage and 14-17 days in the
patients with biliary leakage (16,38).
In conclusion, GGT as a labaratory test for predicting occult CBC preoperatively have been shown
to be useful in the clinical practice. However, larger
prospective studies are needed on this subject. Occult
cysto-biliary fistulas can only be exposed during surgery when suspected by a surgeon. If occult CBC is
found, the opening in the biliary system should be
sutured with absorbable material, with or without
cystic duct drainage. If no biliary opening is found,
cystic duct drainage may be performed if preoperative factors predict the presence of CBC. Also use of
fibrin glue seems to be effecient for occult CBC. We
believe that well planned controlled prospective
studies could give the needed further elements to
precisely evaluate the role of fibrin sealant in the surgical treatment of hydatid disease of the liver. As the
development of external biliary fistulas increases the
morbidity and the hospitalization period, novel surgical methods to prevent the development of bile fistulas are required in such patients.
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