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Abstract

A 45-year-old female with a history of livestock exposure presented to our tertiary care centre with
progressive shortness of breath and dry cough for one year. There were no systemic signs of illness,
and vitals were stable. Routine blood investigations were normal. Chest radiography showed a large,
well-defined lesion in the left mid and lower lung zones with a characteristic acute angle to the pleura,
suggestive of a pulmonary cyst. Cytological examination of the cyst fluid revealed numerous scolices,
rostellum with hooklets, and calcific spherules. Histopathological analysis showed a lamellated,
hyalinized cyst wall with fibrin and haemorrhage along with an inflamed pericyst. This case
highlights a pulmonary hydatid cyst, managed successfully with a minimally invasive right
posterolateral thoracotomy. The classical cytological characteristic features not only help in
confirming the diagnosis but also help in differentiating it from other mimics

Keywords: pulmonary hydatid cyst; Echinococcus granulosus; cytological diagnosis; protoscolices;
albendazole therapy; zoonotic parasitic infection; differential diagnosis

Introduction

Hydatid disease, also known as echinococcosis, is a globally prevalent zoonotic infection caused
by the larval stages of cestodes belonging to the genus Echinococcus [1]. The most common etiologic
agent, Echinococcus granulosus, is responsible for cystic echinococcosis (CE), a parasitic disease that
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poses a significant public health concern in regions where animal husbandry and pastoral farming
are commonly practiced under suboptimal hygienic conditions [2,3]. These endemic areas include
parts of the Middle East, Africa, South America, Eastern Europe, Central Asia, and the Indian
subcontinent. The disease is transmitted through a complex two-host life cycle, involving canids
(typically dogs) as definitive hosts and ungulates, such as sheep, cattle, pigs, and goats, as
intermediate hosts. Humans are accidental intermediate hosts who become infected through the
ingestion of parasite eggs, usually via contaminated food, water, or direct contact with infected dogs
[4,5].

Once ingested, the eggs hatch in the human duodenum, releasing oncospheres that penetrate
the intestinal mucosa and enter the portal circulation. The liver serves as the primary filter, and the
lungs serve as the secondary filter. Consequently, the liver and lungs are the most common sites of
cyst development [6,7]. Pulmonary hydatid disease accounts for approximately 10-30% of cases and
is more prevalent in younger individuals. The cysts grow slowly over several months to years, often
remaining asymptomatic until they reach a size sufficient to exert pressure on adjacent structures.
When symptoms do occur, they typically include cough, chest pain, dyspnea, and occasionally
hemoptysis [8].

The diagnosis of pulmonary hydatid cysts relies heavily on imaging modalities such as chest
radiography and computed tomography (CT), which can identify characteristic features, including
well-defined, spherical lesions with smooth borders [9,10]. However, these imaging findings may not
always be definitive, particularly in differentiating hydatid cysts from other pulmonary masses such
as abscesses, neoplasms, or congenital bronchogenic cysts. In such cases, cytological analysis of
aspirated cyst fluid or surgically excised specimens can provide critical diagnostic information. The
presence of scolices, hooklets, and laminated membrane fragments is pathognomonic for hydatid
disease and helps distinguish it from other parasitic or neoplastic lesions [11,12].

Although serological tests, such as ELISA and indirect hemagglutination assay, can support the
diagnosis, they often lack sensitivity in cases of isolated pulmonary hydatid disease. Therefore,
cytopathological confirmation remains a cornerstone in ambiguous cases or in regions where
advanced serological testing is not readily available [13,14].

Management of hydatid disease is multifaceted and depends on the size, location, and number
of cysts, as well as the patient’s clinical status. Albendazole is the drug of choice for medical therapy
and is often administered pre- and post-operatively to reduce the risk of recurrence. Surgical
resection remains the definitive treatment for large or symptomatic pulmonary cysts, with minimally
invasive techniques now playing an increasing role in management [15-17].

This report presents a classic case of a large pulmonary hydatid cyst in a middle-aged woman
with significant exposure to livestock. The diagnosis was confirmed through cytological and
histopathological examination, highlighting the importance of recognizing the classical cytological
features and differentiating them from mimics such as Taenia solium cysts. Through this case, we aim
to underscore the role of cytology in establishing an accurate diagnosis and guiding appropriate
management in resource-limited settings.

Case

A 45-year-old woman with a history of livestock exposure presented with progressive shortness
of breath and a dry cough persisting for one year. She denied hemoptysis, fever, or other systemic
symptoms. On examination, vital signs were stable, and there were no systemic signs of illness.
Routine blood investigations were within normal limits.

Chest radiography revealed a large, well-circumscribed lesion in the left mid and lower lung
zones, forming an acute angle with the pleura, suggestive of a pulmonary cyst (Figure 1). A contrast-
enhanced CT scan of the thorax demonstrated a unilocular cystic lesion measuring 12.4 x 10.6 x 11 cm
in the left upper lobe, causing mild compression of the adjacent bronchus with associated air trapping
(Figure 2). There was no evidence of calcification or mediastinal lymphadenopathy.
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Figure 1. CXR Large, well-defined lesion in the left mid and lower lung zones with an acute angle to the

pleura.

Figure 2. CT scan showing a unilocular cystic lesion (12.4 x 10.6 x 11 cm) in the left upper lobe, with mild
compression of the left upper lobe bronchus with air trapping.

The patient was admitted for planned surgical resection of a suspected pulmonary hydatid cyst.
Preoperative management included albendazole 400 mg twice daily for cyst sterilization. She
underwent surgical excision of the cyst via a left posterolateral thoracotomy.

Cytological examination of the cyst fluid revealed numerous scolices, protoscolices with
hooklets, and calcified spherules (Figures 3-6). Histopathological analysis showed a lamellated,
hyalinized cyst wall with areas of fibrin deposition and hemorrhage (Figure 7). The pericyst consisted
of fibrocollagenous tissue with lymphocytic and plasmacytic infiltration.

Postoperative recovery was uneventful. The patient was extubated on the day of surgery and
discharged in stable condition with instructions to continue albendazole therapy for three months.

¢ &

-~

Figure 3. Giemsa stain at low power (40x) showing abundant complete scolices.
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Figure 7. Hematoxylin & eosin-stained section showing an acellular hyalinizing membrane with a pericyst

containing a chronic inflammatory cell infiltrate.

Discussion

Hydatid cyst (HC) disease, or cystic echinococcosis (CE), is a chronic zoonotic infection caused
primarily by the larval form of Echinococcus granulosus, a cestode of the family Taeniidae [18]. Less
frequently, Echinococcus multilocularis, the causative agent of alveolar echinococcosis, can result in a
more aggressive disease pattern, particularly affecting the liver and mimicking malignancy [2,19].
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Hydatid disease remains a significant public health challenge in many developing and resource-
limited regions, particularly in areas where livestock rearing and animal-human interactions occur
without effective veterinary control measures. Countries in the Mediterranean basin, South America,
Central Asia, Sub-Saharan Africa, and parts of India and China report some of the highest disease
burdens globally [20,21].

The life cycle of Echinococcus granulosus involves two types of hosts: definitive and intermediate.
The adult worm resides in the small intestine of definitive hosts—primarily dogs, but also other
canids like wolves, foxes, and jackals [4,22]. These hosts excrete parasitic eggs through their feces,
contaminating soil, water, and vegetation. Intermediate hosts, such as sheep, cattle, goats, and pigs,
ingest these eggs while grazing. Humans become accidental intermediate hosts through the ingestion
of contaminated food or water or via hand-to-mouth transmission following direct contact with
infected dogs [23,24].

Once inside the human digestive tract, the eggs hatch in the duodenum, releasing oncospheres
that penetrate the intestinal mucosa and enter the portal circulation [6,25]. The liver acts as the
primary filter, trapping most larvae, which subsequently develop into cysts [7]. Those that bypass
the hepatic filter may enter the pulmonary circulation—the secondary filter—leading to cyst
formation in the lungs. Although hepatic hydatid cysts are more common overall, pulmonary
hydatid disease is also frequently encountered, particularly in younger patients and in specific
geographic locations [26,27].

Pulmonary hydatid cysts can remain asymptomatic for extended periods, sometimes even years,
due to the slow growth of the cysts and the lungs’ ability to accommodate expanding masses without
early signs of distress [7,28]. However, as the cyst enlarges, it can compress adjacent bronchovascular
structures, resulting in symptoms such as a non-productive cough, chest pain, hemoptysis, and
dyspnea. In rare cases, cyst rupture can lead to life-threatening complications such as anaphylaxis,
bronchospasm, secondary bacterial infection, or dissemination into other organ systems [29].

Approximately 60% of pulmonary hydatid cysts are located in the right lung, with a predilection
for the lower lobes, likely due to gravitational and anatomical factors. Bilateral involvement is
observed in about 20% of cases. The size and number of cysts can vary, and multiple cysts may co-
exist in both lungs or conjunction with hepatic cysts [30].

Radiological evaluation plays a pivotal role in the diagnosis of pulmonary hydatid disease. Plain
chest radiography is often the initial diagnostic modality, revealing well-defined, spherical,
homogenous opacities, often with smooth contours. Features such as the “water lily sign” or the
“crescent sign” may indicate cyst rupture or partial collapse. However, chest radiography lacks
specificity and sensitivity, particularly in distinguishing hydatid cysts from other cystic lesions or
neoplasms [31].

High-resolution computed tomography (CT) provides superior diagnostic accuracy, especially
for evaluating lesion morphology, cyst wall integrity, and potential complications such as rupture,
infection, or daughter cyst formation. CT scans typically show well-circumscribed, hypoattenuating
lesions with or without septations. In this case, CT imaging revealed a unilocular cyst measuring 12.4
x 10.6 x 11.0 cm in the left upper lobe, with mild compression of the left upper lobe bronchus and
associated air trapping. No calcification or mediastinal lymphadenopathy was present, findings that
further supported a diagnosis of an uncomplicated pulmonary hydatid cyst [32,33].

While imaging plays a central role, cytological analysis remains an indispensable diagnostic tool,
particularly in distinguishing hydatid cysts from other mimics such as Taenia solium cysticercosis,
congenital bronchogenic cysts, lung abscesses, and neoplastic lesions. Aspiration cytology, when
performed under controlled conditions and in selected cases, can provide definitive evidence of
hydatid disease by identifying key parasitological structures [34,35].

The classical cytological features include the presence of protoscolices, hooklets, and fragments
of the laminated cyst wall. Protoscolices are small larval forms equipped with suckers and hooklets,
which appear as birefringent refractile structures under microscopy. The rostellar hooklets are
particularly diagnostic, forming a double row that can be visualized on high-power and oil
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immersion microscopy. In the presented case, cytological smears showed abundant scolices, hooklets,
and calcified spherules, confirming the diagnosis of a hydatid cyst [11,36].

Histopathological examination of the excised cysts further supports the diagnosis and provides
insight into the host’s inflammatory response. The typical hydatid cyst comprises three layers: the
outer pericyst, formed by host tissue (fibrocollagenous), the middle laminated acellular layer, and
the inner germinal layer where brood capsules and protoscolices develop. The pericyst may
demonstrate chronic inflammatory infiltrates including lymphocytes, plasma cells, and occasionally
eosinophils. In our case, the histology revealed a hyalinized, lamellated cyst wall with associated
fibrin and hemorrhage, as well as a pericyst containing inflammatory cells—findings consistent with
hydatid disease [37,38].

Differential diagnosis of pulmonary hydatid cysts is essential, particularly in endemic regions
where other infections and malignancies are prevalent. Conditions that mimic hydatid cysts
radiologically include lung abscesses, bronchogenic cysts, tuberculosis, metastatic tumors with cystic
necrosis, and fungal infections such as aspergillosis. Cytological and histopathological examinations
are invaluable in resolving such diagnostic dilemmas. Importantly, care must be taken during fine
needle aspiration procedures, as puncturing a live hydatid cyst can lead to spillage of hydatid fluid
and cause anaphylactic shock or secondary dissemination [39,40].

Serological tests such as ELISA, indirect hemagglutination, immunoblot, and latex agglutination
are adjunctive tools in diagnosis, particularly in hepatic disease. However, their sensitivity for
isolated pulmonary hydatid disease remains low (as low as 50-60%) due to reduced antigenic
stimulus and lower systemic antibody levels. Thus, negative serology does not exclude pulmonary
echinococcosis, reinforcing the need for correlation with radiological and cytological findings [13,41].

Therapeutic management of pulmonary hydatid disease involves a multidisciplinary approach
integrating medical and surgical modalities. Albendazole remains the cornerstone of
pharmacological therapy, often administered preoperatively for 1-4 weeks to sterilize the cyst,
reduce intracystic pressure, and decrease the risk of spillage during surgery. Postoperative
continuation of albendazole for 1-3 months helps reduce the risk of recurrence. In selected patients,
mebendazole or praziquantel may be considered as alternative or adjunctive agents [42,43].

Surgical intervention is the definitive treatment for large, symptomatic, or complicated cysts.
Procedures include cystotomy with or without capitonnage, pericystectomy, or segmental lung
resection, depending on the cyst size, location, and presence of complications. Minimally invasive
approaches such as video-assisted thoracoscopic surgery (VATS) are increasingly preferred due to
reduced morbidity and faster recovery. In our case, the patient underwent successful excision via a
left posterolateral thoracotomy, with an uneventful postoperative course [44,45].

Non-surgical options, such as percutaneous aspiration, instillation, and re-aspiration (PAIR),
have shown promise in treating hepatic hydatid cysts but are generally avoided in pulmonary cases
due to the risk of cyst rupture into the bronchial tree and resultant complications [46,47].

Public health interventions remain crucial for controlling and preventing hydatid disease.
Strategies include regular deworming of dogs, proper disposal of livestock offal, public education
regarding hygiene and food safety, improved meat inspection, and surveillance of infection in animal
populations. Vaccination of intermediate hosts, such as sheep, using recombinant antigens (e.g.,
EG95) has shown promise in pilot studies and may become a future tool for control in endemic areas
[48,49].

Pulmonary hydatid disease, while uncommon in many developed regions, remains an
important differential diagnosis for cystic lung lesions in endemic areas. This case underscores the
value of integrating clinical history, imaging, cytology, and histopathology in the diagnosis and
management of pulmonary hydatid cysts. Cytological examination, in particular, plays a pivotal role
in identifying classical parasitic features that confirm the diagnosis and help exclude mimics. Early
recognition and appropriate intervention can prevent complications and ensure favorable outcomes.
As global travel and migration increase, clinicians worldwide should remain vigilant for this
neglected but significant parasitic disease [50,51].
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Limitations

This case report highlights the classical cytological features of pulmonary hydatid disease;
however, its single-patient scope limits generalizability. Although cytological and histopathological
analyses confirmed the diagnosis, serological testing results were not included, which could have
added diagnostic depth and comparative value. Furthermore, while imaging findings were
suggestive, advanced imaging modalities such as MRI or PET-CT, which may aid in differentiating
complex or recurrent cysts, were not utilized. The cytological sampling, although definitive in this
case, carries a risk of cyst rupture and anaphylaxis, a concern not addressed in procedural detail.
Follow-up data beyond the immediate postoperative period is also lacking, limiting insight into long-
term outcomes or recurrence. Lastly, no molecular or genotypic analysis of the Echinococcus species
was performed, which could have provided epidemiological relevance, especially in endemic
settings. Future studies incorporating larger patient cohorts, serology, and molecular diagnostics are
necessary to validate and expand upon these findings.

Conclusions

Pulmonary hydatid disease, though uncommon in many regions, remains a critical differential
diagnosis for cystic lung lesions, particularly in endemic areas with ongoing zoonotic transmission.
This case underscores the diagnostic value of integrating clinical history, imaging, cytopathology,
and histopathology in identifying classical features of Echinococcus granulosus infection. Cytological
examination, in particular, proved instrumental in confirming the diagnosis by revealing scolices,
hooklets, and laminated membranes—hallmark findings that distinguish hydatid cysts from other
parasitic or cystic pulmonary conditions. Early recognition and timely surgical intervention,
complemented by albendazole therapy, ensured favorable clinical outcomes. Despite the success in
this case, broader efforts in public health education, veterinary control, and preventive strategies
remain essential for long-term disease control. Moreover, cytological expertise and access to
diagnostic infrastructure are pivotal, especially in resource-limited settings. Continued
documentation of such classical presentations can aid clinicians and pathologists in refining their
diagnostic approach to pulmonary parasitic diseases.
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