
PICTURE QUIZ

A farmer with fever and right upper quadrant pain
Vivek Chhaya registrar in gastroenterology, Sanjay Gupta consultant gastroenterologist

Croydon University Hospital, Croydon CR7 7YE, UK

A 22 year old Asian man presented with right upper quadrant
pain and associated nausea, fever, and dark urine. He hadworked
as a farmer in Pakistan before moving to the United Kingdom
in 2004. He was icteric with a 3 cm hepatomegaly. His blood
tests showed a white blood cell count of 10.9×109/L (reference
range 4.0-11.0), eosinophil count of 2.1×109/L (0.04-0.4), and
a C reactive protein of 26 mg/L (0-5). His bilirubin was 105
µmol/L (<21 µmol/L), with alkaline phosphatase 220 U/L
(30-130) and aspartate aminotransferase 101 U/L (0-32). He
had no relevant medical history.
Despite treatment with broad spectrum antibiotics, he developed
biliary sepsis with tachycardia and hypotension. He underwent
various tests including imaging of his abdomen (fig 1).

Fig 1 Transverse magnetic resonance imaging scan taken
through the upper abdomen

Questions
1What does the magnetic resonance imaging scan show and
what is the probable diagnosis?
2 How would you confirm the diagnosis?
3 How is it acquired?
4 What treatment options are available?

Answers
1What does themagnetic resonance imaging
scan show and what is the probable
diagnosis?
Short answer
The scan shows large complex cystic lesions with multiple
septations suggestive of daughter cysts. The most likely
diagnosis is hydatid disease secondary to Echinococcus
granulosus (fig 2).

Fig 2 Transverse magnetic resonance imaging scan
showing two large cystic lesions (black arrowheads) in the
liver with daughter cysts that are characteristic of hydatid
cysts. The black arrow indicates the stomach and the white
arrow indicates the liver

Long answer
Hydatid cysts are secondary to a parasitic infection caused by
the cestode E granulosus.1Molecular studies have identified 10
distinct genetic types (G1-G10), with the sheep strain (G1) being
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commonly associated with human infections.2 3 The infection
is prevalent in temperate zones, including southern South
America, the whole of the Mediterranean, southern and central
Russia, central Asia, China, Australia, and parts of Africa.4 5

The liver is the most common site of hydatid cysts (>65%),
followed by the lungs (25%), although the spleen, kidneys,
heart, bone, and central nervous system can be affected.1 The
right lobe of the liver is affected in 60-85% of cases. The clinical
features vary depending on the size, site, and condition of the
cyst.6 The growth rate of cysts is also highly variable, and
patients may be asymptomatic for years, at which point the cysts
may be as large as 10 cm.7 Cystic echinococcosis (as in this
case) must be differentiated from alveolar echinococcosis, which
is an infection of the larval stage of Emultilocularis. It is highly
invasive and leads to the formation of solid masses in the liver,
which may be confused with cirrhosis or carcinoma.8 E
granulosus is endemic in the UK according to the Health
Protection Agency.

2 How would you confirm the diagnosis?
Short answer
Perform a stool culture for ova, cysts, and parasites and
serological testing in the form of an enzyme linked
immunosorbent assay or indirect haemagglutination test.
Percutaneous aspiration, which was previously discouraged, is
reserved for situations where other diagnostic methods are
inconclusive, but it carries the risk of anaphylaxis and secondary
spread of infection.

Long answer
Echinococcal cysts must be differentiated from abscesses,
tuberculosis, benign cysts, andmalignant tumours. The diagnosis
can be accomplished by a non-invasive combination of
radiological imaging and immunodiagnostic techniques.1Amild
eosinophilia is seen in less than 25% of cases, and deranged
liver function tests may be apparent but are not diagnostic.
Computed tomography, magnetic resonance imaging, and
ultrasonography are all useful for the diagnosis of deep lesions
within organs.1 Computed tomography is usually used to
determine the number, size, and site of cysts as well as to
identify extrahepatic cysts. Abdominal ultrasonography is a
widely used imaging technique for echinococcuswhen computed
tomography is not available.9 Magnetic resonance imaging has
no major advantage over computed tomography for abdominal
hydatid cysts, except for defining changes in the intrahepatic
and extrahepatic venous system and perhaps in diagnosing
complications, particularly for cysts with biliary
communication.10 Cholangiography may be indicated if biliary
communication is suspected, particularly if there is evidence of
biliary obstruction and communication.
Antibody assays are useful for confirming a radiological
suspicion but a detectable immune response is not always seen.11
Ruptured or leaking cysts are associated with a stronger response
than intact cysts.1 Serological tests include the indirect
haemagglutination test, which is sensitive but has largely been
replaced by the enzyme immunoassay.1 In seronegative patients,
percutaneous aspiration under ultrasound guidance with
anthelmintic cover can demonstrate protoscolices or hydatid
membranes in the fluid aspirate.12 However, anaphylactic
reactions are a possible complication as a result of cyst leakage.1

3 How is it acquired?
Short answer
E granulosus is transmitted directly by the faecal-oral route or
indirectly through transfer in contaminated water or uncooked
meat.

Long answer
E granulosus is an adult tapeworm that lives in the small bowel
of dogs and other canids, which act as the definitive host.13
Gravid proglottids release eggs that are passed in the faeces of
the definitive host. A suitable intermediate host (sheep, goats,
swine, cattle, horses, or camels) ingests the eggs by the direct
or indirect route, and the eggs hatch in the small bowel to release
an oncosphere. This penetrates the wall of the small intestine
and migrates via the circulatory system to mainly the liver and
lungs, as well as other organs. Here, the oncosphere develops
into a cyst that gradually enlarges, producing protoscolices and
daughter cysts that fill the cyst interior. The definitive host
becomes infected after ingesting cyst containing organs of the
infected intermediate host—the protoscolices attach to the
intestinal mucosa and develop into the adult stages.14 Humans
are intermediate hosts and are not involved in the transmission
cycle.

4 What treatment options are available?
Short answer
Most patients are treated with drugs (albendazole or
mebendazole plus praziquantel) and surgery. If surgery is
contraindicated, radiological intervention in the form of the
PAIR procedure may be considered.

Long answer
Chemotherapy using benzimidazoles is recommended for most
patients.9 About a third of those treated will be cured and
30-50% will see an alleviation of symptoms or a reduction in
cyst size.15-19 However, 20-40% of patients do not achieve the
desired response. Both albendazole (10-15 mg/kg/day) and
mebendazole (40-50 mg/kg/day) have been used, but
albendazole works best.1 The combined administration of
albendazole and praziquantel (50 mg/kg) is most effective and
works quicker than albendazole alone.20 21

Surgical removal of intact hydatid cysts can provide a complete
cure. Pericystectomy is the usual procedure and is required for
patients with large cysts (>10 cm in diameter), secondarily
infected cysts, or complicated cystobiliary fistulas.1

A third option—the PAIR procedure—is indicated for those
who refuse surgery or in whom surgery is contraindicated. It
involves (P) percutaneous puncture under ultrasound guidance,
(A) aspiration of cyst contents, (I) injection of a protoscolicidal
agent such as 95% ethanol or hypertonic saline, and (R)
re-aspiration.22-25 It cannot be used for patients with cystobiliary
fistulas because of the risk of sclerosing cholangitis. In such
cases, endoscopic retrograde cholangiopancreatography should
be performed to delineate the biliary tree. Complications include
secondary infection within the cyst cavity, allergic reactions,
and recurrence.1All treatments should be followed upwith serial
imaging for three years at least.1Treatment will vary with patient
characteristics, cyst characteristics, the presence of
complications, and local resources.
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Patient outcome
Our patient was strongly positive for E granulosus on enzyme
linked immunosorbent assay (1:541) and the indirect
haemagglutination test (1:640) and the results of magnetic
resonance imaging were characteristic of hydatid disease. He
was managed with albendazole (15 mg/kg) and initially
improved. However, after two weeks he deteriorated, with
recurrent biliary sepsis, and repeat imaging showed no
improvement in cyst size. Concurrent treatment with
praziquantel (50 mg/kg) was started and he was referred to a
hepatobiliary unit. Endoscopic retrograde
cholangiopancreatography showed a cystobiliary fistula and
biliary sphincterotomy was performed. He underwent
pericystectomy because of the complicated nature and size of
the cysts and made a full recovery.
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