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Post-operative biliary leakage in patients with liver hydatid diseases is still a major problem
especially after conservative surgery. Radiologic and intraoperative findings may not be helpful to
detect occult biliary communications in asymptomatic patients.
To identify the risk factors to predict occult cystobiliary communications (CBC) preoperatively to
avoid development of biliary leakage after surgery.
This prospective study conducted at the Gastroenterlogy and Hepatology Teaching Hospital in
Medical City, Baghdad from the 1st of December 2013 to the 29th of March 2016. Clinical
assessment, laboratory tests and imaging studies were under taken for 85 patients with
uncomplicated liver hydatid cysts. Endocystectomy and or partial pericystectomy were undertaken.
Post-operative follow up and management of biliary leakage for those with cysto-biliary
communication not detected intra operatively. Data were analyzed to predict risk factors for occult
CBC.
Of the 85 patients, 64 patients had no evidence of CBC neither intra nor postoperative, while the
remaining 24 patients had an occult CBC, that have been discovered during operation or evident in
the following days. Significant clinical predictors of communication were cyst size ≥ 10 cm, elevated
total serum bilirubin (TSB) and gamma glutamyl transferase (GGT) (P < 0.001). Other findings were
associated more with patients having CBC than those without, including high white blood cell count
(WBC), alkaline phospatase (ALP), aspartate transaminase (AST) and alanine transaminase (ALT)
levels. Nine of 13 patients who developed post-operative bile leak stopped spontaneously, the
other 4 patients mandate endoscopic retrograde cholangiopancreatgraphy (ERCP) to close their
fistulas.
Awareness about the risk factors for CBC can predict preoperative diagnosis of occult CBC.
Endoscopic biliary interventions should be considered as a part of complementary treatment of
those cases with refractory CBC and to be discussed in patients’s consent preoperatively.
Liver hydatid cyst, cystobiliary communication, biliary leakage.
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List of abbreviation: ALT = Alanine Aminotransferase, ALP =
Alkaline Phosphatase, AST = Aspartate Aminotransferase, ERCP =
Endoscopic retrograde cholangiopancreatography, GGT = Gama
Glutamyl Transferase, TSB = Total Serum Bilirubin, WBC = White blood
cells count
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H

ippocrates describes hydatid disease as
‘liver full of water’ (1). It is endemic in
Mediterranean region and in Iraq it is a
well-known health problem (2,3). Although
hydatid disease was uncommon in united State
and Europe, now it is considered as
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recognizable cause of morbidity and mortality
in these regions due to travel and migration (4).
In general, hydatid disease affect liver in 5070% of cases (1,5). Of the most interesting
complication encountered in 13-37% of
patients with liver hydatid is the
communication between cyst cavity and biliary
radicles (CBC) secondary to rupture of the cyst
into the biliary system (6-8).
Intrabiliary rupture could be an overt frank or
silent occult (9). In overt situations, a major cyst
contents, like debris, daughter cysts and
fragments of the laminated membrane may go
down into the common bile duct (10). Patients
usually present with features of obstructive
jaundice during the course of the disease (11).
Diagnosis in these patients is easy, and
managed either surgically or by endoscopic
retrograde cholangiopancreatography (ERCP)
(12). However, most CBCs are occult in nature
without specific clinical, radiological or
laboratory findings due to relatively small
communication and discovered only during or
after surgery as a postoperative biliary fistula
(PBF) (13,14).
In this instance, undesired complications could
be happened such as prolonged biliary leakage,
biliary peritonitis and abscess, an increased
morbidity, cost and hospital stay will ensure
(15).
Bile usually not seen in the cyst cavity in cases
of occult CBC due to high intracystic biliary
pressure gradient (80 vs. 20 cm H2O
subsequently). After cyst evacuation, bile flow
back into the cyst due to reversed pressure
gradient (16,17).
Radical surgeries i.e. formal hepatectomy and
pericystectomy have a rare incidence of
postoperative biliary leakage and recurrence,
at the same time they carry a more
perioperative risk of bleeding and need expert
hepatobiliary surgeon in a specialized center,
on the contrary, conservative surgery;
endocystectomy or partial pericystectomy,
usual performed type of surgery in endemic
regions, they have a high incidence of
postoperative biliary leakage and local

recurrence although less perioperative risk of
bleeding (17).
ERCP has a beneficial role in showing the
dilatation in the biliary duct and the
relationship between the cyst and the bile
ducts before operation. However, it is not
usually possible to demonstrate minute CBC
(14). Moreover, it is not feasible to perform
prophylactic ERCP in all patients. Accordingly, it
is important to predict the CBC in
asymptomatic patients. The sizes of cyst, levels
of alkaline phosphatase (ALP), Gama Glutamyl
Transferase (GGT) and Total Serum Bilirubin
(TSB) have been reported as risk factors for
CBC, it has been reported that ALP
concentrations greater than 250 U L−1, a total
bilirubin level above 17.1 μmol L−1, GGT higher
than 34.5 U L−1, and cyst size greater than 8.5
cm in the preoperative period were
independent predictors of occult CBC (15,18).
GGT is present in hepatocytes and biliary
epithelia lcells; its elevation is the most
sensitive marker of hepatobiliary disease.
However, its routine clinical use is not
recommended, as it cannot by itself indicate a
specific cause of liver disease, although
measuring the GGT level can help determine a
hepatic origin for an isolated elevation of
alkaline phosphatase (19).
The presence of these risk factors should rise
the suspicion of asymptomatic CBC and a clear
hydatid fluid content without bile in the cyst
does not mean an intact cyst wall, in such, the
use of scolicidal agents should be avoided
because septic complications and risk of
sclerosing cholangitis (20).
Management should be planned in these
patients, antibiotic chosen for prophylaxis,
ERCP if possible and surgical intervention
whenever possible. If the CBC is revealed
during operation, an effort should be paid to
suture with absorbable material, with or
without cystic duct drainage (or T-tube
insertion), otherwise if biliary opening cannot
be identified, an adequate external drainage,
preferably with suction drainage. Methylene
blue injection into the common bile duct or
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intraoperative cholangiogram can help in
localization of communication (21).
Most of biliary fistulas close without
intervention, failure of closure may occur in 427.5% of cases (22). Endoscopic sphincterotomy
is indicated if no evidence of healing within
three weeks or persistent high output
exceeding 300 mL/d (23).
This study aimed to identify and manage
patients with occult CBC preoperatively,
therefore, the clinical and laboratory
parameters associated with such type of
communication were studied in patients who
developed biliary leakage after hydatid liver
surgery.
Methods
A prospective study conducted at the
Gastroenterology and Hepatology Diseases
Teaching Hospital in Medical City, Baghdad,
from the 1st of December 2013 to 29th of March
2016; (98) patients with liver hydatid cysts had
been admitted to the hospital, (85) patients
with uncomplicated hepatic cyst whether
primary or recurrent, had been enrolled in the
study, those with frank CBC (10) patients, and
those underwent radical surgery (3) patients
had been excluded from the study. Clinical
assessment, laboratory and imaging studies
had been done for all patients. Liver function
tests with their reference normal value
including TSB (0.2-1.2 mg/dL), AST (≤41 U/L),
ALT (≤ 44 U/L), ALP (53-128 U/L) and GGT (5-35
U/L) were recorded in addition to WBC (4-10 *
109/L). The diameter, location, number and
types of the cysts also reported utilizing the
ultrasound and computerized tomography (CT)
findings. The above data were analyzed as
potential predictors of occult cystobiliary
communication. Patients were prepared for
surgery, preoperative Albendazol for two
weeks, antibiotics at time of induction of
anesthesia and deep venous thrombosis (DVT)
prophylaxis. Access to the liver was through a
midline, subcostal or right anterolateral 7th
intercostals space thoracotomy incisions
depending on the cyst location. Identification
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of the cyst, aqueous povidon socked packs or
hypertonic soaked packs used to isolate cysts,
injection of scolicidal agent was not done.
Endocystectomy and or partial pericystectomy
were undertaken with the control of suction.
CBC had been looked for intra operatively for 5
minutes and sutured whenever found, drain
was left inside cavity.
Postoperatively drains were removed on the
3rd to 5th postoperative day if they provided no
biliary drainage. Patients who continued to
have biliary drainage in the first 10 days
postoperatively were considered to have biliary
leakage. Longer biliary drainage was classified
as biliary fistula. The fistulas were categorized
into low and high-output types based on the
fistula output, less or more than 300 mL/day,
respectively.
Drains were kept in patients who developed
biliary fistulas and amount was recorded daily.
Sinogram then Endoscopic sphincterotomy was
performed in patients in whom no reduction in
biliary flow rate or a spontaneous termination
of biliary leakage was unlikely within one
month.
Included patients were divided into two
groups, those who had no CBC; labeled as
group A and those who had occult CBC as
group B. Statistically the two groups were
compared according to the clinical findings,
laboratory tests, imaging and operative results.
The results are presented as the mean (and
standard deviation SD), number (and %),
significance was set at (P<0.05), sensitivity,
specificity, positive predicative value, negative
predicative values and accuracy.
Results
Eighty-five patients had been divided into
group A 61 (72%) (Patients without CBC) and B
24 (28%) (Patients with occult CBC) based on
intraoperative findings of bile spillage into the
cyst cavity after endocystectomy or
postoperative bile drainage through abdominal
drain.
The overall CBC in this series was 34 (34.6 %)
patients; those with frank communication had
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been excluded as mentioned above 10 (10.2 %)
patients and 24 (24.4%) patients had occult
CBC.
The mean age was higher for those with CBC
than those without communication, (41.4)
versus (36.04) years. Female predominance
was in both groups, A and B, (57.4%), (54.2%)
subsequently although no significant relation
to the development of CBC.
Patients from rural areas were predominating
in both groups (A; 62.3%) and (B; 71%), still no
statistical relation to the development of CBC.
Abdominal discomfort was the presenting
symptom in more than two third of patients,
group A (83.6%) and group B (79.1%).

In relation to the size of the cysts, CBC were
significantly associated with increased hydatid
cyst size, most of those with CBC (79.9%) have
cyst size more than 10 cm (P<0.001).
The cysts were located in the right lobe in
38(62.3%), in the left lobe in 17 (27.8%), and in
both lobes 6 (9.8%) patients in Group A. The
cyst locations were right, left and bilateral in 16
(66.6%), 5 (20.8%), 3 (12.5%) patients
respectively in group B.
Majority of patients had single liver cyst, group
A; 42 (68.8%) and group B; 18 (75%), usually
they were unilocular. No significant statistical
differences in relation to the other features of
cysts in both groups as shown in (Table 1)

Table 1. Demographic and clinical data
Clinical features
Age (Mean ± SD) year
Male
Sex
Females
Urban
Region
Rural
Discomfort
Presentation
Fullness or swelling
Incidental
< 10 cm
Size
≥ 10cm
Rt. lobe
Site
Lt. lobe
Bilateral
Single
No. of
Features of cyst
cyst
Multiple
Unilocular
MorphMultilocular
ology
Degenerative
No
Recurrence
Yes

Patients group
A: 61 (72%)
36.04±12.9
26 (42.6%)
35 (57.4%)
23 (37.7%)
38 (62.3%)
51 (83.6%)
29 (47.5%)
12 (19.6%)
39 (63.9%)
22 (36.1%)
38 (62.3%)
17 (27.8%)
6 (9.8%)
42 (68.8%)
19 (31.1%)
31 (50.8%)
22 (36.0%)
8 (13.1%)
48 (78.7%)
13 (21.3%)

Although the laboratory findings were not
statistically different between two groups, the
mean value for WBC, ALP, ALT, AST were lower
in group A (7.3±2.39, 0.98±0.7, 85.4±41.5,
26.6±10.9, 26.6±10.9) than in group B

Patients group
B 24 (28%)
41.4±15.5
11 (45.8%)
13 (54.2%)
7 (29%)
17 (71%)
19 (79.1%)
8 (33.3%)
3 (12.5%)
5 (20.1%)
19 (79.9%)
16 (66.6%)
5 (20.8%)
3 (12.5%)
18 (75.0%)
6 (25.0%)
14 (58.3%)
7 (29.1%)
3 (12.5%)
20 (83.3%)
4 (16.7%)

Significance
P value
0.5
0.812
0.615
0.744
< 0.001
0.780
0.792
0.807
0.768

(8.77±2.43, 1.7±0.82, 90.2±51.7, 39.7±20.2,
37.5±19.4) subsequently, except GGT and TSB
levels were significantly different between the
two groups (P< 0.001) as shown in (Table 2).
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Table (3) shows the results of multivariate
analyses for the risk factors of occult CBC
presenting as biliary leakage after surgery. Cyst
size ≥ 10, TSB >1.2 mg/dL and GGT >35 U/L
levels were significant clinical factors that
predict the risk of occult CBC with sensitivity of

79.1%, 70.1%, 83.3% subsequently, although
positive predicted value was high only for the
GGT 71.4%. Combination of these risk factors if
present in patients with hydatid cyst; an
accuracy of 95.2% can be yield in prediction of
CBC.

Table 2. Laboratory tests
Group A
(mean ± SD)
7.3±2.385
0.98±0.7
85.4±41.5
26.6±10.9
23.9±11.3
24.8±13.45

Test
WBC (4-10 * 109/L)
TSB (mg/dL)
ALP (U/L)
ALT (U/L)
AST (U/L)
GGT (U/L)

Group B
(mean ±SD)
8.77±2.43
1.7±0.82
90.2±51.7
39.7±20.2
37.5±19.4
82.7±42.9

P value
0.072
<0.001
0.41
0.53
0.31
<0.001

Table 3. Risk factors associated with occult CBC on multivariate analysis
Variables
Cyst size >10 cm
WBC >10000*109/L
TSB >1.2 mg/dL
ALP >45 U/L
GGT >35 U/L
If above risks are
positive

TP
19
8
17
8
20

TN
39
52
42
47
53

FP
22
9
19
14
8

FN
5
16
7
16
4

Sensitivity%
79.1
33.3
70.1
33.3
83.3

Specificity%
64
85.2
68.8
77.04
86.8

PPV%
46.3
47.1
47.2
36.3
71.4

NPV%
88.6
76.4
85.7
74.6
92.9

Accuracy%
68.2
70.5
69.4
64.4
85.8

6

75

2

2

75

97.4

75

97.4

95.2

TP = true positive, TN = true negative, FP = false positive, FN = false negative, PPV = positive predicted value, NPV =
negative predictive value

Endocystectomy and or partial pericystectomy
were done for the patients, 61 patients without
CBC run a smooth postoperative period
regarding absence of bile leak through their
abdominal drains. Twenty four patients with
occult CBC managed accordingly; 11 of them
had an obvious bile coming from a visible
biliray tributary adherent to the residual cyst
cavity, intra operative suturing were under
taken by long absorbable suture, there after
they follow free postoperative period from any
bile discharge, the remaining 13patients (15.3%
of total number), no obvious intra operative
biliray communication were detected, in 9 of
them low output fistula developed
that
managed expectantly and almost closed
spontaneously within 10 days, a high output
292

fistula were developed in the remaining 4
patients to whom sinogram through draining
tube to delineate anatomical relationship
followed by ERCP successfully within one
month from the surgery (Figures 1 and 2 ), the
fistulas closed within two to three days later,
(Table 4) showed the fate of those patients
suffer CBC. The overall hospital stays were 4.3
days in group A, while10.2 days in group B (P <
0.05).
Discussion
Liver hydatid cysts may grow average 1-30 mm
per year and cause compressive atrophy of
surrounding hepatocytes and fibrosis. CBC due
to spontaneous rupture may occur at the point
of contact with a biliary duct (18).
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The incidence of frank and occult CBC ranges 517% and 10-37% of cases, respectively (7,8, 24). In

this series, the frank and occult CBC were
10.2% and 24.4% subsequently.

Figure 1. Sinogram shows cysto-biliary communication

Figure 2. Endoscopic cholangiogram shows cystobiliary communication
293
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Table 4. Fate of group B
Patients
Intra operative leak
Postoperative bile leak

<300 ml/d
>300 ml/d

The mean age for group A was 36.4 years while
41.4 years for group B, Demircan et al. (29)
found that a mean age for patients without
CBC was younger than those with CBC 42.2,
44.4 years respectively. This explained by the
longer the history and so the larger size of
hydadit cyst is associated with increasing risk of
complications.
Female preponderance was observed in both
groups (Table 1), Sawady showed a female to
male ratio of 1.5:1 in their study at Al Basrah
city (3). Khader Faheem et al. found in their
study carried at Andhra Pradesh (India) a male
to female ratio of 2.5:1, the differences in the
reports were due to difference in
socioeconomic, livelihood activities of farming,
routine labor, animal breeding and agriculture
variations in different regions in the world (25).
More than two third of patients in both groups
were from rural area, which is expected as the
disease is common where dogs and cattle are
kept (26).
Although liver hydatid cysts are usually
asymptomatic, in our series the most common
symptoms were abdominal pain and swelling
or fullness. A study done by Rukmangadha et
al. showed that overall commonest
presentation was incidental asymptomatic
finding, while abdominal pain comes next,
fever and jaundice may accompany
complicated cysts (27).
The size of the cyst was one of the significant
preoperative predictors of CBC with a cut-off
value of ≥ 10 cm, (P <0.001). Zeybek et al.
analysis also showed that a high preoperative
cyst diameter (>10 cm) were significantly more
common
in
patients
who
develop
(28)
postoperative biliray fistula . Demircan et al.
found that cyst diameter greater than 8.5 cm
were independent clinical predictors of occult
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No. (%)
11 (46%)
9 (37.5%)
4 (16.5%)

Management
Primary repair
Expectant
ERCP

CBC in multivariate logistic regression analysis
(29).
Although majority of patient with CBC had their
cyst location in the right lobe, no significant
statistical relation was found with CBC. This
applied for the other clinical findings of the
cysts such as number, unilocular or
multilocular, degenerative or recurrent. At AlBasrah city, Sawady found that the frequency
of biliary leakage was not affected by cysts
being single or multiple, primary or recurrent
or in which hepatic lobe they found (P >0.05)
(3).
In the present study, whether or not the preoperative laboratory findings are indicators for
occult CBC was determined. None of the
laboratory findings except GGT and TSB were
useful as indicators of occult CBC (P <0.001).
Although most of patients with occult CBC
were clinically not jaundiced, their TSB levels
were mildly elevated biochemically. Sawady
found that TSB level was upper normal in those
patients with occult CBC (3). GGT is a biliary
enzyme that is especially useful in the diagnosis
of
obstructive
jaundice,
intrahepatic
cholestasis, and pancreatitis. GGT is more
responsive to biliary obstruction than are (AST)
and (ALT). GGT is helpful to work up elevated
ALP values and more specific for hepatic
disease than is ALP (29). Sing et al. found that
the outcome of GGT was significantly higher in
occult CBC group (P <0.05), they consider GGT
level as useful for predicting of occult CBC in
hepatic hydatid diseases preoperatively (30).
Cyst size, WBC, bilirubin, ALP and GGT have
been reported as risk factors for CBC in
literature (15). We found that positive and
negative predictive values were 46.3%, 88.6%
for cyst size, 47.1%, 76.4% for WBC, 47.2%,
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85.7% for total bilirubin, 36.3%, 74.6% for ALP
and, 71.4%, 92.9% for GGT respectively.
Whenever a combination of these risk factors is
present, positive, negative predictive value and
accuracy of 75%, 97.4% and 95.2% will be
obtained respectively. Unalp et al. (31) found in
their series that the above parameters (except
WBC) were independent risk factors for occult
CBC in multivariate analysis, they found that,
positive and negative predictive values were
41%, 95%for cyst size; 57%, 76%for total
bilirubin; 43%, 96% for ALP and 50%, 97% for
GGT respectively. Leukocytosis was a poor
predictor, with positive predictive value of 17%
and negative predictive value of 84%. However,
if a combination of these 5 factors is present,
the positive and negative predictive values
increased to 100% and 90%, respectively.
The rate of external biliray fistula was 15.3%, 9
patients had a low output and closed
spontaneously without intervention, the other
4 patients necissate ERCP (about one month
from the surgery date) to close their high
output fistula. Accordingly, the hospital stay
was significantly higher for those with
postoperative biliray fistula (10.2 days versus
4.3 days for those without fistula, P<0.05).
Kemal et al found that the rate of external
biliary fistulas was 22%, most of them closed
spontaneously; they may persist in few cases.
In their 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 fistula-enterostomy.
Endoscopic sphincterectomy is performed after
a 3-week waiting period, the overall hospital
staying days were 5.3 days in patients without
external biliray fistula and 21.2 days in patients
with fistulas (p<0.05) (17).
This study concluded that a surgeon should
suspect an occult CBC if asymptomatic patient
has the above risk factors, endoscopic biliary
interventions should be considered as a part of
complementary treatment of those cases with

refractory CBC and to be discussed in patients'
consent preoperatively.
Acknowledgments
The author thanks go to the staff of the
Department of Surgery in Gastroenterology
and Hepatology Teaching Hospital, Medical
City, Baghdad for their patience and
assistances, and also thanks to all his patients.
Conflict of interest
The author has no conflicts of interest.
Funding
None.
References
1. Ezer A, Nursal TZ, Moray G, et al. Surgical treatment
of liver hydatid cysts. HPB (Oxford). 2006; 8(1): 3842. doi: 10.1080/13651820500468000.
2. Benyan AZ, Mahdi NK, Abdul-Amir F, et al. Second
reported case of multilocular hydatid disease in Iraq.
Qatar Med J. 2013; 2013(1): 28-9. doi:
10.5339/qmj.2013.5.
3. Sawady NJ. Study of bile leak after hepatic hydatid
cyst surgery in Basrah. Bas J Surg. 2012; 18: 40-50.
4. Khuroo MS, Wani NA, Javid G, et al. Percutaneous
drainage compared with surgery for hepatic hydatid
cysts. N Engl J Med. 1997; 337: 881-7. DOI:
10.1056/NEJM199709253371303.
5. Skroubis G, Vagianos C, Polydorou A, et al.
Significance of bile leaks complicating conservative
surgery for liver hydatidosis. World J Surg. 2002;
26(6): 704-8. doi: 10.1007/s00268-002-6259-y.
6. Köksal N, Müftüoglu T, Günerhan Y, et al.
Management of intrabiliary ruptured hydatid disease
of the liver. Hepatogastroenterology. 2001; 48(40):
1094-6.
7. Kayaalp C, Bostanci B, Yol S, et al. Distribution of
hydatid cysts into the liver with reference to
cystobiliary communications and cavity-related
complications. Am J Surg. 2003; 185(2): 175-9.
8. Bedirli A, Sakrak O, Sozuer EM, et al. Surgical
management of spontaneous intrabiliary rupture of
hydatid liver cysts. Surg Today. 2002; 32: 594-7. DOI:
10.1007/s005950200107.
9. Bhattarai A, Kandel BP, et al. Management of cystobiliary communication in hydatid cyst of liver. J Soc
Surg Nepal. 2014; 17 (1): 31-4.
10. Ulualp KM, Aydemir I, Senturk H, et al. Management
of intrabiliary rupture of hydatid cyst of the liver.
World J Surg. 1995; 19(5): 720-4.
11. Erzurumlu K, Dervisoglu A, Polat C, et al. Intrabiliary
rupture: an algorithm in the treatment of
controversial complication of hepatic hydatidosis.

295

Abdul Hassan, The Identification of Risk Factors that Predict Occult Cystobiliary…
World J Gastroenterol. 2005; 11(16): 2472-6. doi:
10.3748/wjg.v11.i16.2472.
12. Giouleme O, Nikolaidis N, Zezos P, et al. Treatment of
complications of hepatic hydatid disease by ERCP.
GastrointestEndosc. 2001; 54(4): 508-10.
13. El Malki HO, El Mejdoubi Y, Souadka A, et al.
Predictive factors of deep abdominal complications
after operation for hydatid cyst of the liver: 15 years
of experience with 672 patients. J Am Coll Surg. 2008;
206(4):
629-37.
doi:
10.1016/j.jamcollsurg.2007.11.012.
14. Ozaslan E, Bayraktar Y. Endoscopic therapy in the
management of hepatobiliary hydatid disease. J Clin
Gastroenterol. 2002; 35(2): 160-74.
15. Kayaalp C, Bzeizi K, Demirbag AE, et al. Biliary
complications after hydatid liver surgery. Incidence
and risk factors. J Gastrointest Surg. 2002; 6: 706-12.
doi:
http://dx.doi.org/10.1016/S1091255X(02)00046-X.
16. Krige J, Bornman PC, Belghiti J. Hydatid disease of the
liver. In: Jarnagin WR, Belghiti J (eds). BLUMGART’S
Surgery of the liver, biliary tract and pancreas. 5th
ed. Philadelphia: WB Saunders Company; 2012. p.
1035-105.
17. Atahan K, Küpeli H, Deniz M, et al. Can occult
cystobiliary fistulas in hepatic hydatid disease be
predicted before surgery? Int J Med Sci. 2011; 8(4):
315-20.
18. Atli M, Kama NA, Yuksek YN, et al. Intrabiliary rupture
of a hepatic hydatid cyst: Associated clinical factors
and proper management. Arch Surg. 2001; 136(11):
1249-55.
19. Aragon G, Younossi ZM. When and how to evaluate
mildly elevated liver enzymes in apparently healthy
patients. Cleve Clin J Med. 2010; 77(3): 195-204. doi:
10.3949/ccjm.77a.09064.
20. Bret PM, Fond A, Bretagnolle M, et al. Percutaneous
aspiration and drainage of hydatid cysts in the liver.
Radiology.
1988;
168(3):
617-20.
doi:
10.1148/radiology.168.3.3043542.
21. Kosmidis C, Efthimiadis C, Anthimidis G, et al.
Combined left hepatectomy with fenestration and
using a harmonic scalpel, fibrin glue and closed
suction drainage to prevent bile leakage and ascites
in the management of symptomatic polycystic liver
disease: a case report. J Med Case Reports. 2009; 3:
7442. doi: http://dx.doi.org/10.4076/1752-1947-37442.

296

22. Dolay K, Akçakaya A, Soybir G, et al. Endoscopic
sphincterotomy in the management of postoperative
biliary fistula. A complication of hepatic hydatid
disease. Surg Endosc. 2002; 16(6): 985-8. doi:
http://dx.doi.org/10.1007/s00464-001-9020-y.
23. Ahmad F, Saunders RN, Lloyd GM, et al. An algorithm
for the management of bile leak following
laparoscopic cholecystectomy. Ann R Coll Surg Engl.
2007; 89(1): 51-6. doi: 10.1308/003588407X160864.
24. Becker K, Frieling T, Saleh A, et al. Resolution of
hydatid liver cyst by spontaneous rupture into the
biliary tract. J Hepatol. 1997; 26: 1408-12. doi:
http://dx.doi.org/10.1016/S0168-8278(97)80479-5.
25. Khader Faheem NMd, Nusrath N, Syamasundararao
B, et al. The scenario of hydatid cyst disease in
epidemic areas of Andhra Pradesh – evaluation and
analysis. Int J Res Dev Health. 2013; 1(3): 120-8.
26. Mirshemirani A, Khaleghnejad A, Jaefar Kouranloo, et
al. Liver Hydatid cyst in children (A 14- year review).
Iran J Pediatr. 2011; 21: 385-9.
27. Rukmangadha N, Chowhan AK, SreedharBabu KV, et
al. Hydatid cyst – different organ involvement: a
prospective and retrospective study. The Bioscan.
2010; 5(2): 231-4.
28. Zeybek N, Hakan D, Deniz B, et al. Biliary fistula after
treatment for hydatid disease of the liver: When to
intervene. World J Gastroenterol. 2013; 19(3): 35561. doi: 10.3748/wjg.v19.i3.355.
29. Demircan O, Baymus M, Seydaoglu G, et al. Occult
cystobiliary
communication
presenting
as
postoperative biliary leakage after hydatid liver
surgery: Are there significant preoperative clinical
predictors? Can J Surg. 2006; 49(3): 177-84.
30. Singh M, Tiwary S, Patil D, et al. Gamma-Glutamyl
Transpeptidase (GGT) as a marker in obstructive
jaundice. Internet J Surg. 2007; 9(2). URL:
http://ispub.com/IJS/9/2/7169.
31. Unalp HR, Baydar B, Kamer E, et al. Asymptomatic
occult cysto-biliary communication without bile into
cavity of the liver hydatid cyst: A pitfall in
conservative surgery. Int J Surg. 2009; 7(4): 387-91.
doi:
10.1016/j.ijsu.2009.06.012.
doi:
10.1016/j.ijsu.2009.06.012.

E-mail: basharabass@yahoo.com
basharabass75@colmed-alnahrain.edu.iq
Received Dec. 5th 2016
Accepted Feb. 28th 2017

