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Case presentation

• 3 y/o previously healthy female

• 2.5 years of age – admitted to periphery hospital with fever and 
cough

• Found to have pneumonia of LLL (CXR N/A)

• Admitted and treated with IV antibiotics

• Improved and discharged after 3 days

• During her hospital stay she was found to be influenza positive 

• She made a complete recovery and has not had any subsequent 
respiratory complaints, signs or symptoms



Case presentation

• Normal pregnancy, no abnormalities of the fetus were reported on 
screening ultrasound

• Delivery at 37 weeks and 4 days, no respiratory complications at birth

• No allergies/ wheezing/ use of puffers

• No history of foreign body aspiration

• No sick contacts

• No recent trips, from Sudbury 

• Exposed to animals (farm)



Case presentation

• On mother's side - family history positive for diabetes, strokes, 
various cancers including bone cancer, leukemia, lung cancer, kidney 
cancer, liver cancer and breast cancer

• Mother had GI polyps found when she was 24 years of age, removed 
with endoscopy and found to be benign 

• She is not aware if this is a familial condition



Two months post admission 



Additional studies

• CBC - normal (WBC 7.05, Hgb 134, plt 315), 

• Diff – normal (Neu 2.08, Lym 4.22, Eos 0.16) 

• Blood gas normal, elec – normal, Cr – normal

• ALT – 151, GGT – 20, AST – 96, CRP – normal 

• Cardiac Echo – normal

• Abdominal US – normal

• Tuberculin skin test (Mantoux) – negative  

• Serology for E. granulosus and E. multilocularis – negative 









2 months post admission 9 months post admission



Interpretation

• Three relatively well-defined nodules in the left lower lobe

• Two of the nodules appear to be marginally larger compared to 
previous suggesting slow growth, the other nodule is stable

• The lungs appear otherwise clear

• No signs of hilar or mediastinal lymphadenopathy 

• Appearances are nonspecific and although the slow growth argues 
against metastatic disease, this cannot be excluded

• Appearances are not typical for infection or congenital pulmonary 
lesions



DD – pulmonary nodules/cysts 

• Infectious 
• Lung abscess

• TB

• Hydatid cysts

• Aspergilloma

• Congenital
• Bronchogenic cysts

• CPAM 

• Tumor
• Primary or secondary, benign or malignant



Next step? (~6 months after initial CT) 

• US

• Bronchoscopy + BAL

• Repeat CT

• MRI

• Biopsy

• Other testing? (specify) 



Chest US



Chest US 

• Unilocular cystic structure is seen in the left posterolateral lower 
lung measuring 3.5 x 2.6 x 2.5 cm, exhibiting a thin smooth (1 - 2 
mm) wall. This likely corresponds to the largest lesion on the previous 
CT scan which abuts the left posterolateral chest wall

• It exhibits predominantly anechoic fluid, with minimal internal low-
level echoes. No septations present. No solid nodular components 
or vascular flow demonstrated

• The other two smaller cysts seen on the previous CT were not 
demonstrated on this examination because of intervening lung



Chest US

• IMPRESSION:
• Unilocular mostly simple cyst involving the left posterolateral lower lung, 

without septations, solid components, or internal daughter cysts, 
corresponding to the largest cyst on the previous CT scan. 

• Differential diagnoses as discussed on the previous CT scan are unchanged.



Total body MRI



Total body MRI

• INTERPRETATION:
• Allowing for cross modality comparison, there has been mild interval growth 

of the 3 known pulmonary cystic lesions (most notably the most superior 
lesion)

• No additional lesions identified on this whole-body scan



Next step? 

• Bronchoscopy + BAL?

• OR (biopsy or resection)?

• Other testing? (specify) 



• Hydatid disease highly suspected

• Surgery booked for full removal of cysts

• Echinococcus (hooklets) seen in resected cysts microscopically

• Hydatid disease confirmed  



Hydatid Disease

• Pathophysiology 

• Epidemiology 

• Clinical manifestations

• Diagnosis and Imaging

• Management



Hydatid Disease

• Echinococcal disease is caused by infection with the metacestode 
stage of the tapeworm Echinococcus, which belongs to the family 
Taeniidae

• Several species of Echinococcus produce infection in humans

• E. granulosus and E. multilocularis are the most common, causing 
cystic echinococcosis and alveolar echinococcosis respectively 



Hydatid disease 

•E. granulosus = Cystic echinococcosis

•E. multilocularis = Alveolar echinococcosis







• The hydatid cyst wall is composed of three layers: 
• The outermost layer – “pericyst” formed by the protective response of the 

host tissue

• Acellular middle laminated layer – “ectocyst” allows for the passage of 
nutrients

• Innermost germinal layer – “endocyst” produces scolices toward the inner 
side and laminated membrane on the outer

Ikram C, Ahsan C, Hadi M, Miral M, Alaa A S. et al. Pulmonary Hydatid 

Cysts Causing Massive Hemoptysis and Hydatoptysis Treated Surgically: 

A Case Report and Review of Literature. Int J Pul & Res Sci. 2018 



Ikram et al. Int J Pul & Res Sci. 2018 Kern et al. Advances in Parasitology 2017
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World distribution of alveolar Echinococcus 



• Cystic echinococcosis (Echinococcus granulosus) Africa, Europe, Asia, 
the Middle East, Central and South America, and in rare cases, North 
America

• Alveolar echinococcosis (Echinococcus multilocularis) found across 
the globe and is especially prevalent in the northern latitudes of 
Europe, Asia, and North America





R.C.A. Thompson, Advances in Parasitology, Volume 95, 2017



E.canadensis

• “Northern biotype”, “Alaskan Canadian type”
• Definitive host – domestic dogs, wolves

• Intermediate hosts – Caribou, moose, elk

• Most infections in Alaskan native Americans, 

• Pathogenicity – fairly benign, with smaller cysts, asymptomatic and 
sometimes self resolving 

Roche Cerda et al. Emerging inf dis 2018



Hydatid disease at SickKids

• 5 patients diagnosed Since 1998 

• All were foreigners from endemic areas 

• 1/5 with pulmonary disease – 4.5 year old 

• 4/5 liver disease, ages 10-17  

Data courtesy of Dr Kescha Kazmi
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Echinococcus Granulosus –
Cystic Echinococcosis (CE)

• Initial phase of primary infection is always asymptomatic

• Many infections are acquired in childhood but do not cause clinical 
manifestations until adulthood 

• Approximately 50% of detected cases occur in asymptomatic patients

• Although highly variable, cysts typically increase in diameter at a rate of 1-5 
cm/year

• Cysts may be found in almost any site of the body, either from primary 
inoculation or via secondary spread

• Liver- ~ 2/3 of patients, lungs- ~25%

• Other organs include - brain, muscle, kidneys, bone, heart and pancreas

• Single-organ involvement occurs in 85 to 90%

• One cyst is observed in more than 70%

Moro et al.  Clin Infect Dis. 1999



Clinical Manifestations (CE)

• The lungs are the most common site in the pediatric population and 
the second-most common site in adults

• The lungs facilitate the cyst’s growth due to negative pressure and 
their compressible nature, as a result, pulmonary hydatid cysts grow 
three times faster than in the liver

• Calcification and daughter cyst formation in lung hydatids are rare

• lower lobes are the most common location in the lungs (in 60% of 
cases) with the right basal lobe being more common

• In 30% of cases, there is more than one cyst, and they can be bilateral 
in 20% of cases

Moro et al.  Clin Infect Dis. 1999



• The most common symptoms of pulmonary CE include cough (53-
62%), chest pain (49-91%), dyspnea (10-70%), hemoptysis (12-21%)

• Less frequent symptoms include malaise, nausea and vomiting, and 
thoracic deformations 

• The majority of children and adolescents with lung lesions are 
asymptomatic despite having lesions of impressive size (assumedly 
because of a weaker immune response and the relatively higher 
elasticity of the lung parenchyma relative to older patients)

Clinical Manifestations (CE)

Arroud et al. Pediatr Surg Int. 2009

Arinc et al. Int J Surg. 2009



Budke et al. 2013 The American Society of Tropical Medicine and Hygiene 



Clinical Manifestations (CE)

• cyst rupture - spilling of cyst material containing fragments of larval 
tissue into the bronchial tree or the pleural cavity
• Can cause fever and acute hypersensitivity reactions, including anaphylaxis

d/t release of antigenic material and secondary immunologic reactions

• Bronchial tree involvement can lead to cough, chest pain, hemoptysis, or 
emesis

• Pleural cavity involvement can cause pneumothorax, pleural effusion, or 
empyema. 

• Secondary bacterial infection of the cyst can manifest as a pulmonary 
abscess with poorly defined margins

Dziri et al. World J Surg. 2009



Echinococcus Multilocularis – Alveolar 
Echinococcosis (AE)

• Extrahepatic primary disease is very rare (1% of cases)

• Usually symptomatic, although the clinical manifestations are 
frequently nonspecific

• The most common P/S - malaise, weight loss, and RUQ discomfort 
due to hepatomegaly

• Cholestatic jaundice, cholangitis, portal hypertension, and the Budd-
Chiari syndrome can also occur

• If left untreated, more than 90% of patients will die within 10 years 
of the onset of clinical symptoms

Torgerson et al. J Hepatol. 2008
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Diagnosis (CE)
• Leukopenia, thrombocytopenia, mild 

eosinophilia, and nonspecific liver 
function abnormalities may be 
observed but are not diagnostic

• Eosinophilia is observed in fewer 
than 15%, generally occurs if there is 
leakage of antigenic material

• Serologic tests:

UpToDate 2019 (based on studies from 1992 to 2003)

A negative serologic 

test does not rule out 

echinococcosis!



Diagnosis (CE)

• Antigen assays — A variety of purified or recombinant diagnostic 
antigens have been evaluated

• Up to 50% of patients with echinococcal cysts do not have 
circulating antigens 

• Latex agglutination or a dot-ELISA to detect echinococcal antigens 
from cyst fluid have excellent sensitivity and specificity

• PCR?

Wang et al. Ann Trop Med Parasitol. 2002

Ravinder, Parija Acta Trop. 1997



Polymerase chain reaction amplification of the 450

bp Echinococcus granulosus specific NADH1 gene from

five serum samples of surgically confirmed cases with a

ruptured cyst. M: Molecular ladder, PC: Positive control,

NC: Negative control, 1-5 depicts the number of cases



Uncomplicated cysts



The appearance of cysts
has been compared to cannon balls in 
PA and to rugby balls in lateral



Uncomplicated cysts (CT)



Contained rupture of the endocyst
(air bubble sign)



Contained rupture of the endocyst
(crescent sign)



Pedrosa et al. RadioGraphics 2000



Serpent sign

Karan Madan, and Randeep Guleria BMJ Case Reports 2013



Water lily sign 
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Management (CE)

• There is no “best” treatment option for CE (no clinical trial has 
compared all the different treatment modalities, including “Watch 
and Wait.” 

• Treatment indications are complex and are based on cyst 
characteristics, available medical/surgical expertise and equipment, 
and adherence of patients to long-term monitoring 

• patients should be referred to recognized, reference and 
national/regional CE treatment centres



Anti parasitic drug treatment

• Indications:
• Inoperable pt’s with liver/ pulmonary cysts

• Small cysts (<5cm) respond favourably to benzimidazoles (Typically 
Albendazole, used to be Mebendazole) 

• BMZ should be used to prevent recurrence after surgery 

• Contraindications:
• Cysts with high risk for rupture

• Early pregnancy (teratogenic in rats and rabbits, small risk in humans) 

• Not effective in large cysts 

• Optimal dose and duration – never formally assessed 



PAIR- Puncture, Aspiration, Injection, Re-aspiration

• Minimally invasive technique used in the treatment of cysts in the 
liver and other abdominal locations 

• Indicated for inoperable patients and those who refuse surgery, in 
cases of relapse after surgery or failure to respond to BMZ alone

• Should not be used for lung cysts





Surgical treatment

• For patients who are able to undergo surgery, it is considered the 
treatment of choice

• The Parasite can be completely removed and the patient cured

• The surgical options for lung cysts include:
• Lobectomy

• Wedge resection 

• Pericystectomy

• Endocystectomy

R. Morar, C. Feldman Pulmonary echinococcosis, ERS Journals 2003



Endocystectomy





• Retrospective study - Kayseri, Turkey 

• patients under 16 operated between 2000 and 2017 for pulmonary hydatid 
cysts (n=200)

• 32 patients who had giant hydatid cyst (>10cm) were included in this study

• Parenchymal saving methods (cystotomy) were preferred and 

• No lung resections were applied.



Results:
• The mean age was 11.3 ± 3.2 years

• The total number of giant cysts was 32, The average size of the cysts 
was 11 cm, 37.5% of the cysts were perforated

• Postoperative complication rate was 31.3%

• No recurrence and mortality were seen during follow-up period



Conclusion:

• Considering the high recovery capacity of lung tissue, a chance should 
be given to recover the existing infection, atelectasis, and 
parenchymal damage

• Especially in areas where hydatid disease is endemic, children may be 
re-infected 

• Lung resection is not recommended



Adjunctive anti parasitic therapy

• The optimal duration of chemotherapy before and after surgical 
procedures is not known

• Therapy generally should begin ~4 days prior to surgery and be 
continued for ~3 months 

• Albendazole is preferred over Mebendazole because it has better 
bioavailability

• Some add Paraziquantel to Albendazole for better cyst penetration 

R. Morar, C. Feldman Pulmonary echinococcosis, ERS Journals 2003



Take home messages: 

• Echinococcus in Canada!

• In pediatrics – pulmonary > liver, rapidly growing cysts

• Many times asymptomatic

• Negative serology does not r/o hydatid cysts



Thank you!

• Dr Shaun Morris

• Dr Felix Ratjen


