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Abstract Hydatid disease is an important health problem
in areas where it is endemic. There are several therapeutic
modalities, the most important being surgery, antibiother-
apy, and percutaneous treatment. In recent years percuta-
neous treatment has become popular, and for this method
or surgery it is sometimes lifesaving to know the relation
between the biliary ducts and the cyst cavity. The aim of
this study was to examine the usefulness of endoscopic ret-
rograde cholangiopancreatography and 99mTc-labeled albu-
min macroaggregates in diagnosing hydatid disease fistu-
lae before percutaneous or surgical treatment. A total of
72 patients diagnosed with hepatic hydatid disease via ul-
trasound and serologic tests were enrolled in the study.
Endoscopic retrograde cholangiopancreatography was suc-
cessfully performed in all patients. 99mTc-labeled albumin
macroaggregates also were injected into cysts at a dose of
1.5–2 mCi just before the treatment. All but three patients
were treated percutaneously. Scintigraphy of abdominal and
thoracic areas was performed with a GE Starcam 3200 XC/T
gamma camera at 30 and 120 min after Tc-labeled albumin
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macroaggregate injections. Endoscopic retrograde cholan-
giopancreatography revealed communications between bil-
iary ducts and cyst cavities in nine patients (12.5%). How-
ever, 99mTc-labeled albumin macroaggregates showed not
only leakage into the systemic circulation in nine patients
but also into the biliary ducts in two (15.4%). In one patient,
mild acute pancreatitis occurred as a complication of en-
doscopic retrograde cholangiopancreatography. No compli-
cations of 99mTc-labeled albumin macroaggregates injection
were seen. Three patients were surgically treated because
of clinically manifested cystobiliary fistulae. We conclude
that endoscopic retrograde cholangiopancreatography is a
gold standard technique for the diagnosis of communication
between the biliary duct and the cyst cavity, and 99mTc-
labeled albumin macroaggregate injection is useful for re-
vealing leakage into the systemic circulation. The diagnosis
of biliary fistulae before percutaneous treatment of hydatid
disease may enable planning of the optimal therapy.
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Introduction

Hydatid disease, which is caused by echinococcus granu-
losus, is an important health problem in some areas where
sheep and cattle are raised, such as in some parts of the Mid-
dle East, the Northern Mediterranean, New Zealand, and
North America. The adult form of the parasite lives in the
intestine of the definitive host, which is usually a dog or
other carnivore. The worm produces hundreds of eggs and
these are discharged with the host’s feces [1]. Ingesting the
parasite’s eggs by the fecal-oral route results in the release
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of oncospheres within the gastrointestinal tract. These on-
cospheres penetrate the intestinal wall, migrate through the
blood vessels, and are then transported passively to liver or
lungs and, less frequently, to spleen, kidneys, or other organs.
In due time, within several years, hydatid cysts are formed
[2].

Hydatid cysts can be asymptomatic, depending on their
location and/or size. Cyst growth is expansive, involving a
concentric increase in size, and can create pressures of up
to 80 cm H2O. Up to one-third of patients with hepatic hy-
datid disease experience complications such as rupture into
the biliary tree, thorax, or peritoneum; secondary infection;
anaphylactic reaction; sepsis; or a need for liver replacement
[3]. Cholestasis may also be seen in the liver. Sometimes the
rupture of cysts results in cholangitis, pleuritis, peritonitis,
liver abscess, or sudden death due to anaphylaxis [4, 5]. The
incidence of rupture into the biliary tree varies widely in the
literature, ranging from 1.3% to 25% [3, 6, 7].

Hydatid disease can be treated surgically when the cysts
are uncomplicated and are located at the periphery of the
liver. However, surgical treatment has high mortality (0%–
8%) and morbidity (69%) rates [8, 9]. Medical treatment
with mebendazole or even albendazole for the hydatid dis-
ease is not effective in 30% of cysts. Another 40% of
cysts will recur in a short time after the cessation of
treatment [10, 11].

Percutaneous treatment became very popular in the last
two decades due to its lower mortality and morbidity rates
[12–15]. Before performing percutaneous treatment, it is
very important to know whether there is a relation between
the biliary duct and the cyst cavity. Life-threatening compli-
cations such as liver abscess, endotoxemia, and cholangitis
may develop when there is a relation between the cyst cavity
and the biliary tract.

The diagnosis of cystobiliary rupture by ERCP or 99m tech-
netium labeled albumin macroaggregates (99mTc-MAA) can
provide to choose elective treatment option such as surgery,
percutaneous or endoscopic treatment.

The aim of this study was to determine relations between
the hydatid cyst cavity and the biliary tract, blood, or lym-
phatic vessels using endoscopic retrograde cholangiopan-
creatography (ERCP) and 99mTc-MAA before percutaneous
treatment of the disease.

Patients and Methods

This study was conducted at the Departments of Gastroen-
terology and Nuclear Medicine at Ankara University Medical
School, starting in January 2002. A total of 72 new patients
diagnosed with hepatic hydatid disease via ultrasound and
serologic tests were enrolled in the study. Gharbi, Caremani,
and WHO classifications were used for the diagnosis of hep-

Table 1 Locations and types of hydatid cysts

No. of
Location Type cysts (n)

Right lobe of the liver Gharbi type I (WHO type CE1) 34
Gharbi type II (WHO type CE3) 10
Gharbi type III (WHO type CE2) 21
Gharbi type IV (WHO type CE4) 5
Gharbi type V (WHO type CE5) 1

Left lobe of the liver Gharbi type I (WHO type CE1) 11
Gharbi type II (WHO type CE3) 3
Gharbi type III (WHO type CE2) 7
Gharbi type IV (WHO type CE4) 0
Gharbi type V (WHO type CE5) 0

Total 92

atic hydatid disease [16–18]. There were 44 females and
28 males, and the mean age was 47.9 years (range, 17–82
years). All patients successfully underwent ERCP exami-
nations. Images were recorded during ERCP in all patients
and were reviewed carefully for communication between the
cyst cavity and the biliary tract. After ERCP, patients’ cysts
also were punctured with a 22-gauge Chiba needle under
sonographic guidance and 1.5- to 2-mCi doses of 99mTc-
MAA were injected. All patients except three were routinely
treated with our percutaneous method, which has been used
at our department since 1990 [19]. At 30 and 120 min after
injection of 99mTc-MAA, scintigraphic examinations were
performed on the patients’ abdominal and thoracic areas
with a GE Starcam 3200 XC/T gamma camera. Images were
recorded.

Results

The location and type of cysts found in our patients are
reported in Table 1. Ultrasound examinations showed de-
generative cysts which should be suspected of biliary com-
munication in eight patients (11.1%; Fig. 1). ERCP revealed
biliary rupture between the cyst cavity and the biliary sys-
tem in nine patients (12.5%; Fig. 2). Three of these patients
received surgical treatment because of the large communi-
cation between the cyst cavities and the hepatic ducts di-
agnosed with ERCP. Of these three patients, two had bilio-
cutaneous fistulae after surgical treatment and successfully
underwent endoscopic sphyncterotomy. One of the two pa-
tients received a stent in the right hepatic duct. He recovered
in 10 days. Of the remaining six patients in whom ERCP
revealed biliary rupture of the cyst cavity, one patient was
successfully treated with endoscopic sphincterotomy. The
other five patients did not undergo endoscopic sphinctero-
tomy, and all six patients responded well to percutaneous
treatment.
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Fig. 1 Ultrasonographic examination shows two hydatid cysts, on the
right (cyst1) and the left (cyst2) lobes of the liver. Cyst 1 is seen to be
degenerated, detached from the germinative membrane.

Fig. 2 Endoscopic retrograde cholangiography clearly shows the com-
munication between the left hepatic duct and the cyst cavity. Black
arrows show a hydatid cyst and the white arrow shows the cystobiliary
fistula.

Acute edematous pancreatitis due to ERCP was seen in
only 1 of the 72 patients. She was treated medically and was
discharged 1 week later.

Scintigraphy after 99mTc-MAA injections revealed that
MAA passed into systemic circulation in 9 patients
(Fig. 3) and passed into the gastrointestinal tract in another 2
(11 patients; 15.4%) (Figs. 4A and B). ERCP was unable to
show any relationship between the systemic circulation and
the cyst cavity in these 11 patients. However, in one patient
leakage into the systemic circulation was uncertain. As for

Fig. 3 Scintigraphic appearance of vascular leakage: There is marked
activity in the infected area (cyst) but also unexpected diffuse activity
in the lung area and in the thyroid, suggesting vascular leakage.

the nine patients in whom communications were found with
ERCP, 99mTc-MAA revealed rupture in only two.

We encountered no complications in the injection of
99mTc-MAA into cyst cavities.

Discussion

Cyst rupture is one of the most important complications of
hydatid disease. Rupture into the right hepatic duct occurs in
55%–60% of cases, whereas leakage into the left duct occurs
in 25%–30%, and finally, drainage into the confluence or the
gallbladder has been seen in 5%–6% of patients with this
disease [3, 20].

Rupture of the cyst into the biliary ducts can cause cholan-
gitis, abscesses of the liver, and life-threatening complica-
tions, and it is associated with a high mortality when the
patient is not treated as early as possible by surgery or en-
doscopy [21]. Preoperative diagnosis is important for avoid-
ing unnecessary delays in treatment and to protect the pa-
tient from life threatening complications. Ultrasonography,
scintigraphy with 99mTc-sulfur colloide, CT, MRI, and ERCP
are used for the diagnosis of hydatid disease and its compli-
cations [3].

99mTc-Mebrofenin hepatobiliary scintigraphy was rou-
tinely used in the diagnosis of hepatic hydatid disease before
the development of ultrasound. It may show filling defects
in the liver in the initial images and delineate cystobiliary
fistulae [3]. Rupture of a cyst through the diaphragm can
produce a pleural effusion or bronchobiliary fistulae, which
is best shown by a 99mTc-HIDA scan [1].
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Fig. 4 Scintigraphic appearance of biliary leakage: (a) early and (b)
delayed images. There was unexpected bowel activity suggesting biliary
leakage, with a difference in bowel activity between early and delayed
images depending on bowel motion.

All cases of diaphragmatic rupture with hepatopulmonary
communication show pleural effusion. The diagnosis of com-
municating rupture opening into the biliary system cannot
be established preoperatively in most cases involving small
fissures. A correct diagnosis of intrabiliary rupture via ultra-
sound is possible in 46%–94% of cases, and accuracy can be
increased when both CT and ultrasound are used [3, 22, 23].

The features of a hydatid cyst on CT are enhancement
of the cyst wall and internal septae, wall calcification with
germinative membrane detachment and a curved linear mem-
brane, intracystic gas, and a dilated common bile duct with

high-density intraluminal linear material representing hy-
datid sand and debris [21, 22, 24]. Cyst wall discontinuity, a
direct sign of rupture, is seen in 75% of cases [3].

MRI plays an important role in diagnosis due to the char-
acteristic signal intensity and morphological properties of
the various parts of the cysts. It reveals the discontinuation
of the rim with low signal intensity on the wall of the cyst
in the case of intrabiliary rupture, and bile duct dilatation
with intraluminal hydatid debris. The cyst wall is more eas-
ily identified by MRI than by CT. For this reason MRI is
more effective than CT in detecting complications of the
cyst ([22, 24–26]. Minute fissure-like communications be-
tween the cyst and the biliary system develop in the course
of the disease in as many as 80%–90% of cases. Before the
development of MRCP, it was well accepted that ERCP is
the gold standard examination for the diagnosis of intrabil-
iary rupture. To the best of our knowledge, there have been
no studies comparing the diagnostic effectiveness of ERCP
and MRI in detecting cystobiliary fistulae. Symptoms such
as right-sided hypochondralgia, icterus, and cholangitis are
not clear-cut indicators of biliary involvement in hepatic hy-
datid disease. There may be fissure-like communications in
some patients without any symptoms [27]. ERCP may not
be successful in some cases with high intracystic pressure,
due to temporary closure of the communication between the
cyst cavity and the biliary tract and small contained or com-
municating fissures [27].

When a clinically manifest cystobiliary fistula is discov-
ered by ERCP, endoscopic papillatomy should be performed
and the entire biliary duct can be successfully cleaned from
daughther cysts and hydatid material in a rate of up to 80%–
100%. If failure to clean bile ducts occurs, a nasobiliary
drainage catheter should be replaced until the clinical pic-
ture subsides. Then elective surgical treatment should be
planned. In the case of a clinically silent cystobiliary fistula,
patients should undergo elective surgical treatment or be fol-
lowed up closely. When there is a communication between
the systemic circulation and the cyst cavity, patients can eas-
ily be expected to have urticaria or anaphylactoid reaction.
Although there is not any postulate regarding what clinicians
should do in such cases, we believe that our percutaneous
treatment method may cure patients who have small cysto-
biliary or cystosystemic communications. To answer these
questions, we need randomized clinical trials.

In our study, ERCP revealed rupture in hepatic hydatid
disease in 9 (12.5%) of 72 patients. This result is consistent
with other published studies.

To the best of our knowledge, this study is the first applica-
tion of 99mTc-MAA to discover the communication between
hydatid cysts and the systemic circulation. We expect that
99mTc-MAA can easily enter into the vessels or spaces when
there is a rupture. However, unexpectedly we noticed that
99mTc-MAA is much more useful in displaying leakage into
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the systemic circulation than in biliary rupture. In contrast,
ERCP is very effective in the discovery of biliary commu-
nications of a cyst, with a detection rate close to 100%.

In conclusion, cystobiliary rupture is one of the most im-
portant and life-threatening complications of hydatid dis-
ease, causing mortality in 50% of cases. Early diagnosis of
rupture of the cyst, before percutaneous or surgical treat-
ment, may be a lifesaving procedure in helping to plan the
treatment of those patients. ERCP and 99mTc-MAA should
be used for the diagnosis of hydatid cyst communications in
this role of preoperative treatment planning.
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