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A hydatid cyst is a parasitic disease caused by the tapeworm Echinococcus granulosus. 1t is endemic
in many areas, including New Zealand, Australia, and the Mediterranean region. Pulmonary hydatid
disease can be diagnosed incidentally in asymptomatic patients or may cause symptoms such as cough,
chest pain, dyspnea, fever, and hemoptysis both in patients with ruptured and nonruptured cysts.
Anaphylactic reaction is a rare presentation of pulmonary hydatid cyst disease. In this case report, we
report an unusual anaphylactic reaction following pulmonary hydatid cyst rupture secondary to blunt

chest trauma.
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Introduction

A hydatid cyst is a parasitic disease caused by the tape-
worm Echinococcus granulosus. The tapeworm stage
takes place in the intestine of a carnivore (usually a dog),
the definitive host. The tapeworm eggs are found in the
feces of an infected carnivore and are ingested by an
herbivore (eg, sheep), the intermediate host. The tape-
worm eggs hatch in the intestine of the herbivore and
reach the liver via the portal vein where they develop
into hydatid cysts. The eggs also reach other organs via
the lymphatic system. Echinococcus infection occurs in
humans following inadvertent ingestion of tapeworm
eggs.!

Hydatid disease is frequently encountered in endemic
areas, such as several Mediterranean countries, New
Zealand, Australia, North America, South America, Cen-
tral America and Asia.?5 The liver is the most frequent-
ly affected organ, followed by the lungs (55% and
40.4%, respectively). Other organs such as the spleen,
kidney, and bone are less commonly affected by hydatid
disease.%
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Hydatid cyst disease has silent and gradual develop-
ment during the first few years until symptoms are
caused by its space-occupying mass effect, mechanical
obstruction, rupture, or secondary allergic reactions. In
the present case, we report an unusual presentation of
pulmonary hydatid cyst rupture following blunt chest
trauma that presented as a likely anaphylactic reaction
initially misdiagnosed as a hemothorax.

Case

An 18-year-old male presented to the emergency de-
partment with an altered mental status and shortness of
breath. He was involved in a fistfight in which he suf-
fered blunt trauma when he was punched in the upper
back over the posterior hemithorax. He had no signifi-
cant past medical history. In the primary survey, his air-
way was intact but he was tachypenic and had a shallow
respiratory pattern. His carotid pulse was thready. He
was not oriented to person, place, or time, and he was
agitated. His blood pressure was not detectable and his
pulse rate was 80 beats per minute. He had an oxygen
saturation of 56% by pulse oximeter. In the secondary
survey, he had both peripheral cyanosis in his nail beds
and central cyanosis in his lips. His breath sounds were
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Figure 1. The chest x-ray with a dense opacity occupying
the lower part of the left lung.

coarse bilaterally and diminished in the left hemithorax.
A 10-mL/minute oxygen nonrebreather facemask was
placed on the patient and boluses of crystalloid infusion
were started using 16-gauge and 20-gauge peripheral in-
travenous lines. We suspected a hemothorax and we
planned to intubate the patient and place a chest tube.
However, a bedside ultrasonography (US) scan and a
portable chest x-ray were performed immediately before
any procedures were done. The chest x-ray revealed a
dense opacity occupying the lower part of the left lung,
the right diaphragm was elevated, and there was a dou-
ble contour to the right hemidiaphragm (Figure 1). There
was no free fluid seen on the focused abdominal sonog-
raphy in trauma (FAST) US exam. The bedside US did
reveal 3 anechoic cystic masses approximately 8-10 cm
in diameter in the liver. We made a presumptive diag-
nosis of hydatid cyst disease, and thought that pulmo-

Figure 2. The air in the cavity and pericystic consolidation
suggesting fluid leakage or an inflammatory reaction.

Figure 3. The floating detached membrane of the hydatid
cyst.

nary cyst rupture might be causing his symptoms. The
patient’s mental status and vital signs improved dramat-
ically after the crystalloid infusion and oxygen support
were started, and we decided against intubation at that
time. The patient’s blood pressure increased to 140/80
mm/Hg, and oxygen saturation to 93% by pulse oxim-
eter. He was now oriented and no longer agitated. Tho-
racic and abdominal computerized tomography (CT) was
done. The thoracoabdominal CT revealed a ruptured pul-
monary hydatid cyst, which had opened into the pul-
monary parenchyma and bronchial tree, in addition to
nonruptured hydatid disease of the liver. The pulmonary
hydatid cyst with air inside and the disrupted capsule are
displayed in Figures 2 and 3. The hydatid cysts in the
liver can be seen in Figure 4. The patient developed
hemoptysis following the CT procedure. The patient was
then admitted to the thoracic surgery ward where he sub-
sequently had 3 further episodes similar to his initial

Figure 4. The hydatid cysts in the liver.
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Figure 5. The I-month follow-up chest x-ray.

presenting condition. He eventually recovered with sup-
portive care. The patient underwent an operation with
hydatid cyst excision. He was treated with albendazole
200 mg orally twice daily, and had no complaints when
he returned for his 1-month follow-up. His 1-month fol-
low-up chest x-ray is displayed in Figure 5.

Discussion

Hydatid disease is endemic in many countries, with a
considerable morbidity and mortality rate. Hydatid cysts
have 2 layers, outer and inner, with a liquid content and
antigenic elements that can cause anaphylactic reac-
tions.”

A hydatid cyst can develop anywhere in the lung, but
it more often settles in the right lower lobe. In 3 of 4
cases found in the literature, patients presented with sin-
gle cysts.® Uncomplicated single cysts can cause atel-
ectasis due to compression of the lung parenchyma and
the inflammatory response surrounding the cyst. The
cyst can also occlude neighboring bronchi causing a dis-
tal lesion or can completely destroy a whole lobe.”

One third of patients with pulmonary hydatidosis pre-
sent with ruptured cysts.® The cyst may rupture into a
bronchus, releasing clear and salty fluid that contains the
parasitic membrane and hydatid vesicles (hydatid vom-
ica). The vomica, with or without hemoptysis, can cause
asphyxia, anaphylactic shock, secondary hydatid spread,
acute respiratory failure, massive hemoptysis, or even
cardiovascular collapse. Hydatid cysts rupturing into a
bronchial lumen can either be totally eliminated by the
lymphatic system or leave residual cavities that may be-
come infected, resulting in an unfavorable outcome.

The initial growth of a single cyst is usually asymp-
tomatic. Hydatid cysts can be diagnosed incidentally
during radiologic evaluation for another reason. Various
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symptoms, such as chest pain, hemoptysis, dyspnea, and
fever, can be seen with hydatid cysts. Kuzucu et al® re-
ported chest pain (50%), cough (26.5%), dyspnea
(17.6%), and fever (11.8%) as the most common pre-
senting symptoms in patients with intact pulmonary hy-
datid cysts, and 26.5% of patients were asymptomatic.
However, in ruptured pulmonary cysts, chest pain
(48.5%), cough (45.5%), dyspnea (42.4%), hemoptysis
(33.3%), fever (36.4%), and sputum production (33.3%)
were the most common presenting symptoms. Only 3%
of the patients with ruptured pulmonary hydatid cysts
were asymptomatic.” Darwish!® reported cough as the
primary symptom (54%) in 168 symptomatic patients
with pulmonary hydatid cysts. Chest pain (36%), dys-
pnea (25%), hemoptysis (19%), hydatidemesis (10%),
infectious symptoms (10%), pleuritis (5%), and pneu-
mothorax (3%) were the other presenting symptoms, and
18% of the patients were asymptomatic.'?

Anaphylactic reactions due to rupture of hydatid cysts
following blunt trauma are very rare. Traumatic rupture
of hepatic and splenic hydatid cysts resulting in anaphy-
lactic reaction has been reported in the literature, but we
could find no reports of such reactions following blunt
chest trauma. In the present case, despite the absence of
other symptoms seen in anaphylaxis, such as rash, ede-
ma, and bronchospasm, the hemodynamic and respira-
tory compromise during the emergency department pre-
sentation of the patient were felt to be due to anaphy-
lactic reaction, as were the latter 3 similar episodes while
on the thoracic surgery ward. The actual diagnosis in
our case remains unclear, and the lack of administering
antihistamines, steroids, or adrenaline because of the
dramatic improvement of the patient was a deficiency of
our management. The latter episodes may have been pre-
vented by this therapy. Fanne et al'! also reported a sim-
ilar case with a spontaneous rupture of a pulmonary hy-
datid cyst that resulted in shock with hypotension and
acute respiratory distress syndrome despite the lack of
rash and edema.

Hydatid cysts can be diagnosed using direct radiog-
raphy, US, CT, or magnetic resonance imaging (MRI).
A ruptured single cyst is not usually seen as a homog-
enous opacity with clear edges. The edges of the cyst
may be blurred indicating inflammation or pericystic
pneumonia. Atelectasis or pneumonitis may indicate a
distal lesion, or an opacity involving an entire lobe may
indicate total occlusion. After rupture into a bronchial
lumen, images may vary. The parasitic membrane par-
tially detached from the adventitia, drops and floats in
the residual fluid. The endocyst membrane floating on
top of the remaining fluid is called the water lily sign.'?
The floating detached membrane can be seen in Figure
3 in the present case. In the present case, there was also
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air in the cavity and pericystic consolidation, as seen in
Figure 2, suggesting fluid leakage or an inflammatory
reaction. Air fluid levels, air bubbles, and cavitation may
also be seen in a ruptured cyst.!3-}5 A cyst that ruptures
into the pleural cavity can present as a hydrothorax or
hydropneumothorax. However, there was no sign of hy-
dropneumothorax both in the chest x-ray and CT in the
present case. Ultrasonography, CT, and MRI may also
be used as alternatives to plain radiography. Although
CT has a sensitivity of 100% in demonstrating cyst rup-
ture, US is more practical and inexpensive.!6-18 How-
ever, there is not enough research evaluating the useful-
ness of US in pulmonary hydatid cyst. El Fortia et al'®
reported the specificity of US in diagnosing pulmonary
hydatid cysts using the wall sign, a double-layered bor-
der in univesicular and double-layered internal septum
in multivesicular pulmonary echinococcal cysts. The
specificity was 66% and 100% in the univesicular and
multivesicular cysts, respectively.!® Plain chest x-ray de-
tected only 57 of 79 pulmonary cysts detected by CT in
the study by Erdem et al.2” Magnetic resonance imaging
can also be used in the diagnosis of pulmonary hydatid
disease.?1-22

Laboratory testing should be used either in highly sus-
picious cases or for the postoperative follow-up of pul-
monary hydatid cyst disease. Both qualitative (immu-
noelectrophoresis) and quantitative enzyme-linked im-
munosorbent assay (ELISA) tests are available for hy-
datid disease. The most sensitive technique in detecting
pulmonary hydatidosis is immunoglobulin G ELISA,
with a sensitivity of 83.5%. Antibody production is el-
evated during the first 4 to 6 weeks after surgical inter-
vention, followed by a decrease during the 12 to 18 sub-
sequent months. In patients with a recurrence before 2
years, antibody production remains similar to the pre-
operative levels.?>>* There are also some conflicting re-
sults in the literature regarding ELISA in the detection
of pulmonary hydatid cysts. Force et al®> reported a low-
er sensitivity (81%) despite combination of IgG ELISA,
indirect hemagglutination, and IgA ELISA.

The main treatment of a ruptured pulmonary hydatid
cyst is surgery. Operative morbidity is higher in com-
plicated pulmonary hydatid cysts than intact ones.® The
most frequent postoperative morbidity of a complicated
pulmonary hydatid cyst is prolonged air leakage
(15.2%), empyema (9.1%). and atelectasis (9.1%). The
complication rate is much lower in patients with intact
pulmonary hydatid cysts. Prolonged air leak (2.9%),
pleural effusion (2.9%), and wound infection (2.9%) are
the complications seen during the postoperative period
in patients with intact pulmonary hydatid cysts.® Oper-
ative mortality generally does not exceed 1% to 2%.
Medical treatment of pulmonary hydatid cyst, using al-
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bendazole or mebendazole, is used as a complement to
surgical treatment to avoid recurrence. It is applied pre-
operatively to prevent the consequences of possible rup-
ture of the cysts during surgery and postoperatively as
adjuvant therapy of the cysts that may have ruptured
during the operation. Keshmiri et al?® showed that al-
bendazole is superior to placebo in terminating pulmo-
nary hydatid cysts, but only 16 of 124 cysts in a 6-month
period were treated successfully. Dogru et al?’ reported
a cure rate of 36.3% with medical treatment in children.
Medical therapy was particularly effective in cysts with
a small size. The mean diameter of successfully treated
cysts was 5.3 cm, whereas cysts that were over 7.3 cm
in size failed medical treatment. Complications due to
medical treatment have also been reported in the medical
literature. Keramidas et al?8 reported a complication rate
of 30.5% with medical treatment of pulmonary hydatid
disease. Most of these complications were pleural em-
pyemas and lung abscesses. Furthermore, larger cysts
lead to higher complication rates. All patients in the Ker-
amidas study had a cyst size of more than 6 cm in di-
ameter.?® Dogan et al?® stated that 4 of 28 patients had
to undergo urgent operation owing to massive hemop-
tysis after receiving mebendazole. Medical treatment
should also be used in patients who cannot undergo op-
eration.’¢

In conclusion, pulmonary hydatid cyst disease is still
an endemic disease in many countries. Either ruptured
or nonruptured cysts may present with varying symp-
toms. Anaphylaxis due to traumatic rupture of a hydatid
cyst is a rare presentation and should be suspected in
patients in endemic countries and in immigrants from
endemic countries in nonendemic regions.
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