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Figure 1. Posteroanterior (A)and lateral (B) chest X-ray and coronal computed tomography (C) of the thorax with intravenous contrast demonstrating a fluid-filled collec-
tion {A—C), with a thickened rim and double-contour within the left lower lobe (C). There are marked surrounding consolidative changes involving the left lower lobe (A—C).

A 9-year-old female from central Quebec, Canada, presented to
a community hospital with 48 hours of chest pain and dyspnea,
acutely worsening in the preceding 12 hours, superimposed on
a 3-week history of intermittent cough, rhinorrhea, and sore
throat. Her initial examination was remarkable for left-sided rales
on auscultation. A chest X-ray revealed a left lower lobe cavity
(Figure 1A and 1B). Subsequent computed tomography (CT)
demonstrated a 3.5 x 3.8 x 3.1 cm left lower lobe cavitary lesion
with an air-fluid level and thickened rim with surrounding con-
solidation (Figure 1C). She was given a presumptive diagnosis

of bacterial lung abscess, started on broad-spectrum antibiotics,
and transferred to our center for evaluation.

On arrival, she appeared fatigued and pale, but her physical
examination was otherwise unremarkable. The white blood cell
count was 14.2 x 10° cells/L, with elevated eosinophils (1.6 x 10°
cells/L). The remainder of her laboratory investigations, includ-
ing renal function, electrolytes, and liver enzymes, were within
normal limits. After admission, she was intermittently febrile
with a maximum recorded temperature of 39.9°C.

What is your diagnosis?
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Diagnosis: Ruptured hydatid cyst of the lung.

The differential diagnosis for the patient’s presentation was
broad and included bacterial lung abscess, superinfected con-
genital cystic adenomatoid malformation, superinfected bron-
chogenic cyst, mycobacterial and fungal infections, as well as
parasitic diseases such as paragonimiasis and cystic echinococ-
cosis (CE). The clinical presentation coupled with the periph-
eral blood eosinophilia and the CT imaging were suggestive of a
diagnosis of ruptured echinococcal cyst. Review of her thoracic
CT scan demonstrated the additional presence of 2 small cysts
within her liver. A liver ultrasound revealed 1 cyst in segment
4 (2.1 x 2.7 x 2.0 cm) and 1 in segment 8 (1.6 x 1.6 x 1.7 cm),
staged as CE2 and CEl, respectively (Figure 2), according to the
WHO-IWGE (World Health Organization-Informal Working
Group on Echinococcosis) ultrasound classification of hydatid
liver disease [1]. Additional history was obtained. The patient
frequently accompanied her father on hunting trips in their re-
gion. Their game, which included moose and deer, would be
butchered in the field, and frequently their accompanying dog
would be allowed to consume the offal.

An in-house developed serum enzyme-linked immuno-
sorbent assay using crude antigens for Echinococcus granulosus

was positive with an optical density (OD) of 2.48 (OD cutoff
value, 0.35), further supporting the diagnosis of hydatidosis [2,
3]. Albendazole and praziquantel were initiated, and she under-
went left lower lobe lobectomy 6 days later (10 days after the
acute onset of dyspnea and chest pain). Post-operatively, her
peripheral blood eosinophilia rose to 13.17 x 10° cells/L but then
steadily declined to the normal range by 6 weeks after surgery.
Histopathology of the resected lung tissue demonstrated a
necrotic and hemorrhagic cavity, extending to the pleura, with
abundant eosinophils, easily identifiable lamellar membranes
(Figure 3A), and numerous protoscolices with visible hooklets
(Figure 3B). Polymerase chain reaction followed by genotyping
of the resected cyst revealed E. granulosus complex genotype 8
(G8), now recognized as Echinococcus canadensis (genotypes G8
and G10) [4]. Albendazole and praziquantel were continued,
and she was discharged from hospital. Her parents and siblings
were screened for infection with chest X-rays and liver ultra-
sounds, but none were found to have evidence of echinococco-
sis. The family dog was evaluated by a veterinarian and treated
with praziquantel, though no tapeworm infection was identified.
Cystic echinococcosis (CE) is caused by infection with the
larval form of the cestode Echinococcus granulosus sensu lato

Figure 2. Ultrasound imaging of the 2 liver cysts, demonstrating a simple CE1 cyst (4)and a CE2 cyst (B).
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Figure 3. Hematoxylin and eosin staining of histopathology section showing (4)
laminated membrane (blue arrow) surrounded by eosinophils (black arrow) with
giant cell granulomatous inflammation (white arrow), scale bar: 80 um, and (B)
partial section through the protoscolex (white arrow) with parts of a rostellum and
a parenchymatous portion, plus hooklets (black arrow), scale bar: 60 pm.

(s.1.). This infection, acquired through the ingestion of eggs shed
in the stools of the definitive canine hosts, manifests with the
formation of cysts within various tissues, commonly the liver
and lung. These cysts grow progressively and, as a result of mass
effect, cause local discomfort or even compromised organ func-
tion [5]. Growth rate varies according to parasite genotype and
host factors such as age, immune function, and tissue elasticity.
Pulmonary cysts usually reach 1-2 cm in diameter at the end of
6 months and up to 6 cm in diameter within 1 year [6-8]. The
cysts can spontaneously rupture, which can be associated with
the development of anaphylactoid reactions and other local or
systemic complications depending on the site of rupture [9].
Diagnosing echinococcosis can be challenging, as serology
may have poor sensitivity, particularly for extrahepatic cysts [10,
11], and eosinophilia is nonspecific and usually absent [12]. In
this case, the presence of eosinophilia as well as the strongly pos-
itive serology may have resulted from significant antigen spillage
due to cyst rupture. As seen in Figure 1C, the presence of a sec-
ond rind within the cyst was suggestive of a detached endocyst.
The finding of liver cysts with characteristic features can confirm
the diagnosis in the setting of exposure history. Whereas E. gran-
ulosus sensu stricto (genotypes G1-G3) predominate in subtrop-
ical and tropical regions, genotypes G8 and G10 are endemic in

North America [4]. Although no human infection with G8 has
been reported from Quebec, recent data suggest that it now pre-
dominates among wolves and coyotes in eastern Canada [13].

The treatment of echinococcosis varies by stage and location
[14]. Surgical resection is considered the standard of care in
extrahepatic hydatid disease, though case reviews of patients
have suggested that the sylvatic biotype is less virulent than
pastoral strains, and a nonsurgical approach is possible for
uncomplicated cases [4]. The role of treatment with benzimi-
dazole therapy before surgery remains controversial, with some
evidence that it may increase the risk of rupture [15, 16]. In
the case presented here, the patient’s acute worsening, paren-
chymal infiltrate, and peripheral eosinophilia were suggestive
that rupture had already occurred. Consequently, albendazole
and praziquantel were initiated preresection. Praziquantel was
added to albendazole to increase the protoscolicidal effect. This
strategy is based on observational studies that suggest improved
cure rates without significant adverse events [17-19]. As rup-
ture of hydatid cysts increases the likelihood of recurrence, pro-
longed treatment and long-term follow-up are planned.

Hydatid cyst of the lung can mimic a bacterial lung abscess
and is an important consideration for all patients found to have
cavitary lung lesions originating from endemic areas, including
southern Canada.
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