Original Article

HEALTH SCIENCES

DOI: 10.32322/jhsm. 1112941
] Health Sci Med 2022; 5(4): 942-948

MEDICINE

Surgical treatment of liver hydatic cyst and evaluation of
cystobiliary fistula: experience of two centers

Hayrettin Dizen', ®Berrin Yalinbas Kaya*

1Eskisehir Acibadem Hospital, Department of General Surgery, Eskisehir, Turkey
2Eskisehir City Hospital, Department of Gastroenterology, Eskisehir, Turkey

Cite this article as: Dizen H, Yalinbas Kaya B. Surgical treatment of liver hydatic cyst and evaluation of cystobiliary fistula: experience of two

centers. ] Health Sci Med 2022; 5(4): 942-948.

ABSTRACT

Objective: Intrabiliary rupture or cystobiliary fistula is the most common complication of hepatic hydatid cyst. In this article,
our objective is to evaluate the clinical, laboratory, imaging, surgical treatment and results of cystobiliary fistulas, which is the
most common complication of hydatid cysts.

Material and Method: In our study, patients who underwent open surgery and were followed up and treated for hydatid cyst
in the gastroenterology and general surgery outpatient clinic and service between years 2015-2021 were included. The clinical,
laboratory, radiological and surgical results of 171 patients with hydatid cysts were retrospectively analyzed.

Results: The mean age of 171 patients who underwent surgery for hydatid cyst was 44.8 (18-71), 68 of whom were men and
103 were women. Bile leakage was present in 50 patients (50 (29.23%)). There were 24 (48%) men and 26 (52%) women with
bile leakage. The cyst diameter was 74.2 (36-170) mm and the number of cysts was 1.2 (1-2). The cysts were located in the right
lobe of the liver in 116 (79%) patients, in the left lobe in 30 (15%) patients, and in both lobes in 25 (6%) patients. Cystobiliary
fistula developed more frequently, especially in cysts located in the right lobe(36 (72%)). Cystobiliary fistula was most common
in CE3 (Gharbi type 2) type (30 (60%)). Cystectomy+drainage was performed in 137 (80%) patients in all groups. Cystectomy
and drainage were the most common surgical procedures. The cyst diameter was 10 cm in the group with cystobiliary fistula and
was significant compared to the group without fistula (p<0.001). Aminotransferase (AST and ALT) levels were high in patients
with cystobiliary fistula (p=0.012, p=0.054). However, there was no significant difference between the two groups in alkaline
phosphatase, total bilirubin, and gamma glutamyl transferase (p=0.231, p=0.097, p=0.544).

Conclusion: Liver hydatid cyst is endemic in our country as well as in many other countries in the world. Complicated hepatic
hydatid cysts require timely and appropriate treatment because of their life-threatening complications. Cytobiliary fistula is the
most common complication. In the surgical treatment of hydatid cyst disease, the earlier the diagnosis of occult cystobiliary
fistulas is made (especially in the preoperative or peroperative period), the easier the treatment is, and the risk of bile leakage
and consequently the morbidity and mortality decreases. Our results and experience showed that treatment and complications
are related to the location and size of the cyst, occult/large cystobiliary fistula, detectability of occult fistulas, experienced center
and surgeon.
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INTRODUCTION

Hepatic cystic echinococcosis (HCE), caused by
Echinococcus granulosus (E. granulosus), is a zoonotic
parasitic disease and approximately 4000 patients are
diagnosed with hydatid cyst per year in Turkey (1-3).
It is endemic in Mediterranean countries, the Middle
East, Central Asia, South America, Africa, Australia and
New Zealand. E. granulosus is a parasite that is found as
larva in the canine intestine and in cyst forms in nature,
dogs are the main host and humans are the intermediate
host (4,5). The cycle of the parasite in humans starts
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with the opening of orally ingested cysts in the intestine,
and then the parasite larvae join the blood circulation
through the portal system and settle in the target organs,
especially the liver. Echinococcal groups; E. granulosus, E.
multilocularis, E. oligarthrus and E. vogeli. E. granulosus
is most frequently responsible for cystic formation. It is
usually localized in the liver (68.8-80%) and lungs (10-
22.4%). Spleen (0.9-8%), skeleton (0.2-3%), kidney
(0.4-3.7%), brain (0.4-1%), cardiac muscle (0.02-1.1%),
peritoneum (2-5.2%) are localizations where it is rarely
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localized (4-6). The pericyst, the outermost layer of the
cyst, is a fibrous layer. Inside, there is acellular, laminar
membrane. Cellular germinative membrane covers
the inner surface of the laminar membrane. They are
cystitatic, spherical, fluid-filled, unilocular vesicles. It is
usually asymptomatic. Infection and continuous growth
of the cyst may cause compression, erosion, and adhesion
to adjacent structures. As the intracystic pressure rises
from 30-35 cm H,O to 80 cm H,O, inflammation leads
to necrosis, causes rupture or fistulization (7,8). The most
common symptoms are abdominal pain, palpable mass
in the right upper quadrant, hepatomegaly. Cholangitis,
jaundice, fever, anaphylaxis and acute abdominal pain
are symptoms of complicated hydatid disease (9,10).
The most common complications of hepatic hydatid cyst
are fistulization to the intrahepatic bile ducts, pressure
on the surrounding organs and infection. The rates of
intrabiliary rupture or cystobiliary fistula vary between
2% and 42% in various studies in the literature (11,12).
Ultrasonography (USG) is the basic imaging method
for the diagnosis of echinococcosis. However, computed
tomography (CT) and magnetic resonance imaging (MRI/
MRCP) are important in determining the characteristics
of the cyst and its relationship with adjacent structures.
In addition to imaging methods, serological tests such
as enzyme-linked immunosorbent assay (ELISA),
immunoblotting (IB) and indirect immunofluorescent
antibody test (IFA) are used for diagnosis (13). The World
Health Organization's Working Group on Echinococcosis
(WHO-IWGE) standardized the classification system
for liver hydatid cysts in 2001. The WHO classification
is now used for staging and treatment selection. While
cysts smaller than 5 cm (WHO stages CE1 and CE3a)
are treated with only albendazole, PAIR and albendazole
therapies are recommended for cysts larger than 5 cm.
There is frequent relapse in PAIR therapy for patients with
CE2 and CE3Db cysts. While surgical treatment was once
the most common treatment modality, it is now largely
applied for complicated cysts (such as biliary fistula or
perforated cysts) (CE2, CE3b). In addition, surgical
treatment is a suitable treatment option for superficial
cysts larger than 10 cm or at risk of rupture and for patients
who are not suitable for percutaneous treatment. Surgical
treatment options include open surgery and laparoscopic
surgery (14-16).

Our aim in this study was to compile the frequency
of association between hydatid cyst and biliary tract,
clinical and laboratory features, diagnosis and treatment
results.

MATERIAL AND METHOD

The study was initiated with the approval of the Eskisehir
Osmangazi University Non-interventional Clinical

Researches FEthics Committee (Date: 18.01.2022,
Decision No: 05). All procedures were carried out in
accordance with the ethical rules and the principles of
the Declaration of Helsinki.

Between years 2015 and 2021 Patients who were followed
up and operated due to hydatid cyst in gastroenterology
and general surgery were included in the study by
screening retrospectively. Age, gender, laboratory data,
cyst structure and staging according to imaging, cyst
diameter and location (right lobe (V, VI, VII, VIII), left
lobe (II, III, IV), bilateral), perioperative results, the
operative results of the patients who were operated on
for hydatid cysts were documented by examining the
records of the patients. Complete blood count and liver
function tests (alkaline phosphatase (ALP), y-glutamyl
transferase (GGT), alanine aminotransferase (ALT),
aspartate aminotransferase (AST) and bilirubin) of
all patients were taken from the system. The type
of operation (cystectomy drainage+omentoplasty,
cystectomy drainage, resection) and whether there was
a biliary fistula during the operation were recorded.
The cysts were classified radiologically with the WHO
(Gharbi) classification (Table 1) (Figure 1).

Table 1. WHO-IWGE (Gharbi) classification (13,16)

CL. Anechogenic uniloculated cyst, without echo or internal septa
CE 1(Gharbi type 1). Anechogenic cyst with fine echoes inside

CE 2(Gharbi type 2). A multivesicular appearance with multiple
septums- active cyst

CE 3(Gharbi type 3). Fluid between the cyst membrane(“waterlily
sign”) (CE3a) or (Gharbi type 2), Daughter vesicles (CE3b)
associated with hypo/hyperechoic images-cyst in the transitional
phase

CE 4 (Gharbi type 4). Mixed content, hypo/hyperechocenic, no
offspring vesicle cyst-“wool clew” apperance-cyst in degenerative
phase

CE 5 (Gharbi type 5). Partial or completely calcified wall cyst-
inactive cyst

Patients who were diagnosed with hydatid cyst
preoperatively by imaging (CT/MRI, ultrasound)
and laboratory (ELISA, biochemistry tests) tests and
operated were included in the study. Patients with a lack
of imaging and pathological diagnosis and who had a
large cystobiliary fistula in the preoperative period who
showed cholangitis clinic were excluded from the study.
All patients received albendazole treatment for at least 3
months, starting 10 to 15 days before the operation.

The operation procedures were chosen by the surgeons.
In all operations, prophylactic antibiotics (cefazolin
1 g) were given to the patients 20 minutes before
general anesthesia. All patients were operated on by
open surgery method. After entering the abdomen by
applying a midline, subcostal or makuuchi incision,
abdominal exploration was performed. Liver ligaments
were cut and mobilized sufficiently for the exploration
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Figure 1. Comparison of Gharbi and WHO-IWGE ultrasound classification (16)

of the cyst cavity and ligation to be performed on the
wall. During the evacuation of the cyst, compresses
or gas pads impregnated with 3% hypertonic saline
solution were placed around the cyst in order to prevent
the spread of the parasite. The cyst content was aspirated
by puncture into the cyst, and the aspirated cyst content
was examined for bile contamination. Three percent
hypertonic solution was filled from the puncture site to
the cyst until high pressure was created. After waiting
for about 10 minutes, the cyst was opened wide from the
dome and its contents were evacuated in a controlled
manner. If there were areas with apparent bile leakage
in the cavity wall, they were sutured with 3/0 prolene.
Then, long gas pads impregnated with 3% hypertonic
solution were placed into the cavity to control both the
repaired areas and detect occult fistulas. After waiting
for about 5 minutes, the gas buffers placed in the
cavity in a controlled manner were removed and it was
checked whether there was bile contamination. Repairs
were made to the places where bile contamination
was detected until the bile contamination was over.
After the cavity wall was sutured for hemostasis with
absorbable sutures, a drain was placed into the cyst and
the operation was terminated. Patients with apparent
cystobiliary fistula of the biliary tract are diagnosed
with radiology and laboratory examinations before the
operation. However, preoperative diagnosis of occult
cystobiliary fistula is very difficult. Occult cystobiliary
fistulas can usually be diagnosed by the presence of bile
leakage in the cyst cavity during the operation or by the
bile flow from the patient's drains after the operation. In
patients with large cystobiliary fistulas, if intraoperative
bile leakage persisted despite suturing, T-tube drainage
and choledochoduodenostomy were performed. A
Roux-en-Y type pericystojejunostomy may be preferred
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in large fistulas opened to the main biliary tract or if the
cavity is large. Patients with high-volume (over 300 cc)
biliary drainage were followed up for an average of 7-10
days after surgery. ERCP was planned in cases with no
decrease in biliary drainage and bile leakage was treated
through ERCP by sphincterotomy, nasobiliary drainage
or biliary stent placement. The drains were kept for three
days after surgery and were removed when there was no
bile leakage. If bile drainage continued, the drains were
held in place until drainage stopped.

Statistical Analysis

SPSS 23.0 package software was used for statistical
analysis of the data. Categorical measurements are
presented as numbers and percentages, and continuous
measurements as mean and standard deviation (median
and minimum-maximum when necessary). Chi-square
or Fisher's exact tests were used to compare categorical
variables. The Mann-Whitney U test was used to
compare continuous variables with variables such as the
type of surgery. Statistical significance level was accepted
as less than 0.05 in all tests.

RESULTS

The mean age of 171 patients who underwent surgery for
hydatid cyst was 44.8 (18-71), 68 of whom were male and
103 were female. Bile leakage was present in 50 patients
(50 (29.23%)). There were 24 (48%) male and 26 (52%)
female with bile leakage. The cyst diameter was 74.2(36-
170) mm and the number of cysts was 1.2 (1-2) (Table
2). The cysts were located in the right lobe of the liver in
116 (79%) patients, in the left lobe in 30 (15%) patients,
and in both lobes in 25 (6%) patients. Cystobiliary fistula
developed more frequently, especially in cysts located
in the right lobe (36 (72%)). Cystobiliary fistula was
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most common in CE3a (Gharbi type 2) type (30 (60%)).
Cystectomy+drainage was performed in 137 (80%)
patients in all groups. Cystectomy and drainage were
the most common surgical procedures. Demographic,
laboratory and clinical features of patients with and
without cystobiliary fistula were compared (Table 3,
Table 4). There was no statistically significant difference
in age and gender between the two groups, respectively
(p=0.903, p=0.214) (Table 3). Nine (18%) patients with
cystobiliary fistula were bilateral, 36 (72%) on the right,
5 (10%) on the left, and it was not statistically significant
(p=0.543). In subgroup analysis, right lobe location was
statistically significant compared to left (p=0.003). The
cyst diameter was 10 cm in the group with cystobiliary
fistula and was significant compared to the group without
fistula (p<0.001). Aminotransferase (AST and ALT) levels
were high in patients with cystobiliary fistula (p=0.012,
p=0.054). However, there was no significant difference
between the two groups in alkaline phosphatase, total
bilirubin, and gamma glutamyl transferase (p=0.231,
p=0.097, p=0.544) (Table 4).

Table 3. Comparison of patient groups with and without cystobiliary

fistula

Table 2. Demographic and clinical data of liver hydatid cysts

N % Total N P value

Gender 171

Male 68 (39.77%) 0.398

Female 103 (60.23%) 0.602
*Age 44.8 (18-71) 171 0.903
Cyst size(mm) 74.2 (36-170) 171 <0.001
*Number of cyst 1.2 (1-2) 171 0.372
Cyst location 171

Bilateral 30 (17.5%) 0.175

Right 116 (67.8%) 0.678

Left 25 (14.6%) 0.146
Cystobiliary fistula 171

Positive 50 (29.23%) 0.292

Negative 121 (70.77%) 0.708
**Cyst type 171

1 (CE1) 5(2.9%) 0.029

2 (CE3a) 31 (18.1%) 0.181

3 (CE2;C3b) 98 (57.3%) 0.573

4 (CE4) 36 (21.1%) 0.211

5 (CE5) 1 (0.6%) 0.006
Surgical procedure 170

Cystectomy+ omentoplasty 24 (14.1%) 0.141

Cystectomy drainage 137 (80.6%) 0.806

Resection 9 (5.3%) 0.053
*Mean(Max-Min) **Gharbi classification

(g’ssttuoll;ﬂ%?e l‘sy Cystobiliary Total
N ‘V’o fistula, No N % N %

*Age 449 (18-71) 45.01 (15-70) 44.8 (15-71)
Gender

Male 24 (48%) 44 (36.4%) 68 (39.8%)

Female 26 (52%) 77 (63.6%) 103 (60.2%)
Total 50 (100%) 121 (100%) 171 (100%)
Cyst location

Bilateral 9 (18%) 21 (17.4%) 30 (17.5%)

Right 36 (72%) 80 (66.1%) 116 (67.8%)

Left 5(10.0%) 20 (16.5%) 25 (14.6%)
Total 50 (100%) 71 (100%) 171 (100%)
**Cyst type

1(CE1) 1 (2.0%) 4 (3.3%) 5(2.9%)

2(CE3a) 4 (8.0%) 27 (22.3%) 31 (18.1%)

3(CE2;C3b) 30 (60%) 68 (56.2%) 98 (57.3%)

4(CE4) 14 (28%)  22(182%) 36 (21.1%)

5(CE5) 1 (2.0%) 0 (0.0%) 1 (0.6%)
Total 50 (100%) 121 (100%) 171 (100)
Cyst size(mm) 100 (60-170) 63.92 (36-110) 74.2 (36-170)
Number of cyst 1.41 (1-2) 1.34 (1-2) 1.2 (1-2)
Surgical procedure

%};;tee;:ggll;’:ty 10(204%) 14 (11.6%) 24 (14.1%)

dcg’;itr‘:;g;my 38(77.6%) 99 (81.8%) 137 (80.6%)

Resection 1 (2%) 8 (6.6%) 9 (5.3%)
Total 49 (100%) 121 (100%) 170 (100%)
*“Mean(Max-Min) **Gharbi classification

Table 4 . Cystobiliary fistula and laboratory results

Cystobiliary fistula
Yes No Total vaIl’ue
Median (Min-Max)
AT L) (1??238) (15_2 1'?15) (113—63.;8) 0.012*
ALT (IU/L) o 10515 (o 054
ALP (IU/L) (32—62'?31) (319952’681) (331-02281) 0.231
GGT (IU/L) (149‘%'925) (2%)6-'960) (1495_‘975) 0.544
(Tr%tg/ld%hmbin (0.5'55-9) 4(0-9) (0.32'2}9) 0.097
DISCUSSION

Intrabiliary rupture or cystobiliary fistula is the most
common complication of hepatic hydatid cyst and
occurs in 3-42% of cases (11,12,17). While the pressure
of a normal bile duct system is 15-20 cm H,O, there is
a pressure of about 35 cm H,O in the cystic cavity of
hydatid cysts. Due to this pressure difference, bile does
not fill into the cyst unless the hydatid cyst is drained,
even if there is a connection between the hydatid cyst
and the bile ducts (11,18,19). If structures belonging to
hydatid cysts (membrane fragments, daughter vesicles)
ie typical radiological features are seen in the biliary
tract, ultrasound and CT are diagnostic for large fistulas,
but occult cystobiliary fistulas are usually detected
during or after the operation by the discharge of biliary
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fluid from their drains (20,21). If cystobiliary fistula
is diagnosed before or during surgery, postoperative
morbidity and development of bile leakage occur at
a lower rate. Cystobiliary fistula may be 3-17% large
fistula (major, 25 mm) or 10-37% occult (minor, <5
mm) (10,19-21). It is known that large fistulas can
cause cholangitis, acute pancreatitis, acute cholecystitis
and sepsis (19,20-23). The prevalence of cystobiliary
fistula was reported as 27% by Kayaalp et al. (25),
28.4% by Demircan et al. (24), 28.1% by Wang et al.
(7). A cytobiliary fistula was detected in 29.2% of 171
patients who underwent open surgery. The frequency
of cystobiliary fistula in our study was consistent with
the results of the studies in the literature.

There was no statistically significant difference between
the groups in terms of gender and age in patients with
cystobiliary fistula (P=0.903, p=0.214). However,
hydatid cyst operation was performed more frequently
in women in the group without cystobiliary fistula (44
(36.4%), 77 (63.6%)). Liver hydatid cyst is common
in women. It is usually asymptomatic despite being
infected in childhood. The reason for this is that it
is determined in decade 3rd-4th due to hydatid cyst
grows 1-5 mm per year (14,16, 26-28).

Studies have shown that 85-90% of hydatid cysts involve
a single organ and more than 70% of them had a single
cyst (27). In our study, the mean number of cysts in the
liver was 1.2. Liver hydatid cyst is located in the right
lobe in 72%. In our study, the number of hydatid cysts
was 116 (67.8%) and cystobiliary fistulas were most
frequent in right lobes with the number of 36 (72%). In
the literature, cystobiliary fistulas were located in the
right lobe in correlation with our study (30-33). Kayaalp
et al. (25) reported that cystobiliary fistula was most
common (48%) in segments close to the liver hilum
(segments I, III, IVb, V and VI), and when Dziri et al.
(34) differentiated the cyst according to the position of
the cyst relative to the diaphragm (supra-diaphragmatic
I1, VII, VIII and sub-diaphragmatic III, IV, V, VI), they
found cystobiliary fistula under the diaphragm to be
common. In addition to cyst localization, cyst diameter
was also associated with the development of cystobiliary
fistula. The mean cyst diameter was 10 cm in patients
with cystobiliary fistula, compared to 6.2 cm in patients
without cystobiliary fistula. (p=0.001). In the literature,
cyst diameter is associated with the risk of cystobiliary
fistula even in asymptomatic patients. There is a 79%
probability of cystobiliary fistula in cysts larger than 7.5
cm in diameter (35,36).

The main aim of surgical treatment of hepatic hydatid
cyst is to treat the existing disease with minimal
complications. It is necessary to clean the contents
of the cyst and prevent it from spreading into the
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abdomen, and to minimize cyst cavity as much
as possible. In our clinic, surgical treatment was
performed for complicated cysts, large sizes of CE2-
CE3b, infected cysts, cysts with intrabiliary rupture,
and cysts that cause compression symptoms to adjacent
organs (16,37,38). One hundred twenty nine (78.4%)
patients those operated on were CE2 CE3b type
hydatid cysts. Forty-two (21.6%) cysts were in the CE
1,4,5 group and surgical treatment was applied because
there were complicated cysts. Cystobiliary fistula was
most frequent in the CE3 patient group (30 (60%)). The
reason for this was thought to be related to the fact that
the surgical operation indication for hydatid cyst was
the most common in the CE3 group. Atli et al. (21) also
stated that Type III cysts are more complicated than
other cysts.

Surgical treatments are conservative and radical
surgeries (10,39,40). Conservative surgery includes
obliteration of the cavity, external or internal drainage,
omentoplasty, capitonation and is generally safer than
radical surgery. In radical surgery, total or partial
pericystectomy and hepatic resection are performed.
More intraoperative complications may develop in
radical surgery (16,24,41). The choice of surgical
technique varies according to the characteristics of the
cyst and the experience of the hepatobiliary surgeon.
Conservative treatment is the surgical method mostly
preferred in endemic areas (10,40). Kayaalp et al.
(38) stated that the control of bile leakage during
the operation in hydatid cyst surgery reduces biliary
complications, especially permanent bile fistulas.
Despite conventional methods such as methylene blue,
contrast, etc., during the operation, only some of the
multiple occult cystobiliary fistulas could be detected.
However, in recent years, after our bile leakage controls
with lipid solutions in hydatid cyst surgery with
cystobiliary fistula, we repaired it with nonabsorbable
sutures and no bile leakage was found after the
operation. Cystectomy+drainage+omentoplasty,
cystectomy+drainage were the most frequently
performed surgical procedures in our patients with
cystobiliary fistula (10 (20.4%), 38 (77.6%)) (Table 3). In
patients with large cystobiliary fistulas, T-tube drainage
and choledochoduodenostomy were performed if
intraoperative bile leakage persisted despite suturing. A
Roux-en-Y type pericystojejunostomy may be preferred
in large fistulas opened to the main biliary tract or
if the cavity is large. Bile leakage was not detected in
any of the follow-ups of the patients who underwent
T-tube drainage and choledochduedonostomy. Biloma,
biliary peritonitis, or abscess development which
are secondary complications to bile leakage were not
recorded in the postoperative follow-ups.
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CONCLUSION

Liver hydatid cyst is endemic in our country as well as in
many other countries in the world. Complicated hepatic
hydatid cysts require timely and appropriate treatment
because of their life-threatening complications.
Cytobiliary fistula is the most common complication. In
the surgical treatment of hydatid cyst disease, the earlier
the diagnosis of occult cystobiliary fistulas is made
(especially in the preoperative or peroperative period),
the easier the treatment is, and the risk of bile leakage
and consequently the morbidity and mortality decreases.
Our results and experience showed that treatment and
complications are related to the location and size of the
cyst, occult/large cystobiliary fistula, detectability of
occult fistulas, experienced center and surgeon.
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