
Received: 2021.07.25
Accepted: 2021.10.12

Available online: 2021.10.25
Published: 2021.11.30

 1934   1   3   16

Hydatid Pulmonary Embolism: A Case Report and 
Literature Review

 AEF 1 Adila Aili
 A 2 Liqing Peng
 B 1 Jiarui Zhang
 B 1 Yu Liu
 B 1 Lige Peng
 A 1 Qun Yi
 A 1 Haixia Zhou

 Corresponding Author: Haixia Zhou, e-mail: zhouhaixia@wchscu.cn
 Financial support:  None declared
 Conflict of interest: None declared

 Patient: Female, 58-year-old
 Final Diagnosis: Pulmonary embolism caused by hydatid cyst
 Symptoms:	 Chest	and	back	pain	•	hemoptysis	•	shortness	of	breath
 Medication: —
 Clinical Procedure: —
 Specialty:	 Infectious	Diseases	•	Pulmonology	•	Radiology

 Objective: Rare disease
 Background: Infection with Echinococcus granulosus is endemic in sheep and dogs in Central Asia, including Tibet. In hu-

mans, ingested parasites from the gastrointestinal system enter the liver via the portal vein. Rarely, hepatic 
hydatid cysts can rupture into the portal vein and embolize to the lungs. This report is of a 58-year-old wom-
an with liver cysts and a pulmonary embolism due to hydatid disease.

 Case Report: We present a rare case of a pulmonary embolism caused by a hydatid cyst. A 58-year-old woman from the 
Tibet Autonomous Region of China was admitted to the hospital with symptoms of chest and back pain and 
shortness of breath within the previous 6 months. She had a 5-year history of hepatic echinococcosis. During 
hospitalization, the patient reported having aggravated chest and back pain and she developed a new symp-
tom of hemoptysis. A pulmonary embolism was confirmed by computed tomography pulmonary angiography. 
After a multidisciplinary consultation, and based on the patient’s medical history, clinical manifestations, lab-
oratory test results, and imaging findings, a diagnosis of a pulmonary embolism caused by a hydatid cyst was 
established.

 Conclusions: This report shows the importance of imaging findings in diagnosing a non-thrombotic pulmonary embolism 
due to hepatic hydatid disease. In this case, early and accurate diagnosis resulted in appropriate treatment 
with multidisciplinary patient management.
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Background

Echinococcosis is a parasitic disease caused by a tapeworm and 
is responsible for affecting human health worldwide. Although 
it occurs globally, it is found mainly in countries dominated 
by agriculture and animal husbandry, and in China it occurs 
mostly in the northwest [1]. Echinococcosis is mainly caused 
by the larva of Echinococcus granulosus (also called hydatid 
cyst), and humans can be infected after ingesting water or an-
imal livers contaminated with the parasite’s eggs or after con-
tact with animals infected with hydatid eggs. After entry into 
the digestive tract of humans, the eggs can further enter the 
portal vein system or lymphatic system through the intestinal 
mucosa. Most eggs then arrive in the liver capillaries, parasit-
ize the liver, and develop into larvae or die. The eggs can also 
parasitize other organs of the body through the blood circula-
tion. However, the liver is the most frequently infested organ, 
followed by the lungs, whereas the cardiovascular system is 
less affected [2,3]. Pulmonary emboli caused by hydatid cysts 
are extremely rare; however, here, we report a rare case and 
present a thorough review of the literature to investigate the 
clinical characteristics of this disease (Table 1). This report is 
of a 58-year-old woman with liver cysts and a pulmonary em-
bolism due to hydatid disease.

Case	Report

A 58-year-old woman from the Tibet Autonomous Region of 
China was admitted to the hospital with symptoms of chest 
and back pain and shortness of breath within the last 6 months. 
The patient reported that she had been diagnosed with hepat-
ic hydatid disease 5 years prior. On physical examination, ve-
nous distension along the neck veins and diminished breath 
sounds of the right lower lung were noted.

On laboratory examination, the eosinophil counts were in the 
normal range. D-dimer was positive, with an increased value 
of 1.58mg/L fibrinogen equivalent units. Serologic testing was 
positive for antibodies against cystic hydatidosis (IgG 3.68 S/
cut-off). No other abnormal laboratory findings were observed.

The patient received an unenhanced computed tomography 
(CT) scan of the chest at a local hospital, showing pleural ef-
fusion in the right lung and ground-glass opacities on both 
sides of the lung. Abdominal ultrasonography showed an ir-
regular echo zone of about 11.8×10 cm within the parenchy-
ma of the right liver lobe, which was the hepatic echinococco-
sis. During hospitalization, the patient had aggravated chest 
and back pain and developed a new symptom of hemoptysis.

Because a pulmonary embolism was suspected, CT pulmonary 
angiography (CTPA) was performed, showing a filling defect in 

the trunk of the right pulmonary artery and in the basilar ar-
tery of the left lower lobe (Figure 1A, 1B). Cystic solid densi-
ty shadows with separation inside could also be seen in the 
right hilum, right lower posterior mediastinum, and left lower 
lobe, with no obvious enhancement. The boundary between 
the lower edge of the lesion and the liver was not clear, and 
similar density shadows were seen in the liver (Figure 2A, 2B). 
The cystic solid lesion in the liver seemed to extend into the 
inferior vena cava.

The echocardiography revealed right heart enlargement and 
severe pulmonary arterial hypertension (78 mmHg). Chest ra-
diography demonstrated an enlarged pulmonary tract and di-
lation of the right ventricle (Figure 3). Color Doppler ultrasound 
of the lower extremity vein found no abnormality. After mul-
tidisciplinary consultation, which was based on the patient’s 
medical history, clinical manifestations, laboratory test results, 
and imaging findings, the patient was diagnosed as having hy-
datid disease with liver, lung, and mediastinum involvement 
and a pulmonary embolism caused by hydatid cyst. Surgery 
was advised, but the patient refused surgery and was there-
fore discharged with albendazole tablets. The patient died of 
pulmonary hypertension and right heart failure 6 months later.

Discussion

A pulmonary embolism caused by a hydatid cyst is a type of 
non-thrombotic pulmonary embolism with low morbidity but 
high mortality. It has been reported that echinococcosis of 
the pulmonary artery is mainly derived from hepatic hydatid 
cysts, and when these rupture in the liver or other organs in 
the abdomen, they invade the inferior vena cava or the hepat-
ic vein. This enables the cyst contents to enter into the blood 
circulation and cause a pulmonary embolism after entering 
into the pulmonary artery and its branches through the right 
atrium and right ventricle [4-6]. By the time this situation oc-
curs, the hydatid cyst is not usually seen in the right atrium or 
right ventricle, and most patients will have a history of hepat-
ic hydatid disease. In our patient, as determined by the CTPA, 
cystic solid lesion in the liver extended into the inferior vena 
cava. Furthermore, echocardiography failed to detect a hyda-
tid cyst in the right atrium or right ventricle. Taken together, 
these findings suggest it is possible that such a mechanism 
occurred in our patient, which could also have been the situ-
ation for 7 of the 12 cases we reviewed. Another less common 
mechanism of a pulmonary embolism caused by a hydatid cyst 
is the complication of cardiac hydatid disease, which occurs 
when hydatid cysts parasitizing the right atrium and the right 
ventricle fall off or rupture, and the contents within the cysts 
enter the pulmonary artery and its branches [7]. Three of the 
12 cases reviewed here were confirmed to have cardiac hyda-
tid disease. The rarest condition is when this parasite within 
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Study
Patient age 
(years)/sex

Clinical 
presentation

Imaging	manifestation
Location	of	hydatid	

cyst
Treatment Outcome

Yague et al 

(1998) [3]

44/Male Hemoptysis CT: 2 oval masses of 40 and 20 

mm located in the pulmonary 

arteries; MR: hypointense in T1-

weighted images and hyperintense 

in T2-weighted images

Right, left pulmonary 

artery

Surgery: 

thoracotomy

Not 

mentioned

Yuan et al 

(2014) [4]

70/Male Dyspnea, 

intermittent 

cough

Enhanced CT: low-density filling 

defect in the pulmonary artery, 

complete occlusion of the lumen

left lung lower lobe 

segmental pulmonary 

artery 

Surgery Not 

mentioned

Lioulias et al 

(2001) [5]

57/Male Left chest pain, 

dyspnea, cyanotic

CTA: cystic lesions, complete 

and partial occlusion of the 

relevant pulmonary arteries; MR-

angiography: multiple cysts in the 

pulmonary artery

Left pulmonary artery, 

distal branches of 

the right pulmonary 

artery

Surgery: 

thoracotomy

After 42 

months the 

patient is 

asympto-

matic

Alper et al 

(1995) [7]

55/Male Dyspnea CT: low-density lesions in the 

pulmonary artery, well-defined 

oval shape and with water 

density. MRI: a cystic lesion, 

hypointensity on Tl-weighted 

images and hyperintensity on T2-

weighted images; a thrombosis 

lesion, moderately hyperintense 

on all sequences. Conventional 

pulmonary angiography: total 

occlusion of the relevant arteries

Right main pulmonary 

artery and left lower 

lobe artery

Surgery: 

Dissected 

right 

pulmonary 

artery

Not 

mentioned

Karantanas 

et al (2000) 

[8]

67/Male Dyspnea, cough, 

hemoptysis

Enhanced CT: multiple 

echinococcal cysts in both lungs 

and a hypodense mass located 

in the left pulmonary artery 

compatible with intra-arterial 

hydatid cyst. MRI: multiple cysts 

sub-pleurally with mild wall 

enhancement and a similar cystic 

lesion in the lumen of the left 

pulmonary artery

Left pulmonary artery Mebendazole After 19 

months there 

has not been 

deterioration

Kokasal et al 

(2006) [9]

24/Male Cough, 

hemoptysis

CT: a para-hilar cavitated mass-

like lesion, a cavitary lesion in 

the upper lobe and disseminated 

parenchymal infiltration in the 

right lung; right pulmonary artery 

was occluded with a hypodense 

lesion. MRI: complete occlusion of 

the right pulmonary artery

Right pulmonary 

artery

Surgery: 

Dissected 

right 

pulmonary 

artery 

After 14 

months no 

pathology has 

been detected

Akgun et al 

(2011) [10]

43/Male Hemoptysis, 

abdomen

pain, chest pain, 

dyspnea

CT: multiple cystic emboli in 

the pulmonary arteries, vessel 

enlargement, multiple cystic 

parenchymal nodules in the lung 

lobes, and cystic embolus in the 

right atrium; the border between 

IVC and cystic component of 

the mass was undetermined 

Sonographic images: the border 

between the wall of the hydatid 

cyst and IVC was missing

IVC, pulmonary artery, 

right atrium

Albendazole After 2 

months the 

patient is 

asympto-

matic

Table 1. Reported cases of pulmonary embolism due to hepatic hydatid disease.
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the pulmonary artery wall or in the nearby lung parenchyma 
gradually grows and ruptures the arterial wall and then enters 
and blocks the pulmonary artery [8,9]. The pulmonary embo-
li caused by a hydatid cyst in 2 of the 12 cases we reviewed 
probably developed through this mechanism.

The clinical manifestations of a pulmonary embolism caused 
by a hydatid cyst are not specific, and relevant symptoms oc-
cur only when hydatid worms develop to block or puncture 
blood vessel walls. Hemoptysis may be the earliest and most 
common symptom for patients with the disease. In addition 

Table 1 continued. Reported cases of pulmonary embolism due to hepatic hydatid disease.

Study
Patient age 
(years)/sex

Clinical 
presentation

Imaging	manifestation
Location	of	hydatid	

cyst
Treatment Outcome

Herek et al 

(2012) [11]

31/Female Chest pain, 

dyspnea, cough

Ultrasonography: a giant hydatid 

cyst lesion in the liver measuring 

15×10 cm and compressing the 

portal and hepatic veins, germinal 

membrane of the cyst extending 

into the IVC and right atrium. 

Enhanced CT: a giant hydatid cyst 

extending into the right atrium 

via the IVC, embolization of the 

cyst contents into the pulmonary 

arteries, near-complete occlusion of 

the lumen

Right atrium, IVC, 

left main and left 

lower lobe pulmonary 

arteries 

Surgery and 

albendazole

Not 

mentioned

Abid et al 

(2011) [13] 

16/Male Hemoptysis, chest 

pain, dyspnea

CT: distended distal branches 

of the right and left pulmonary 

artery, partial occlusion by cystic 

lesions and multiple segmental 

defects; an intra-right atrial mass; 

echocardiography: a large cystic 

mass measuring 19×22 mm, with a 

large implantation basis adhesive 

to the right side of the inter atrial 

septum with an extension to the 

right ventricle

Distal branches of 

the right and left 

pulmonary artery, 

right atrium and 

ventricle

Surgery: 

thora-

cotomy, 

albenda-zole

After 18 

months the 

patient is 

asympto-

matic

Mahouachi et 

al (2007)[14]

51/Male Hemoptysis, chest 

pain

Enhanced CT: multiple echinococcal 

cysts in both lungs and partial 

occlusion of a distal branches of 

the left pulmonary artery by cystic 

lesions, residual cavity in the liver

Distal branches of 

the right and left 

pulmonary artery

Albendazole After 12 

months the 

patient is 

asympto-

matic

Savaş et al 

(2017) [15]

48/Female Dry cough, chest 

pain, dyspnea

Echocardiography: right chamber 

dilatation with moderate tricuspid 

regurgitation and elevated 

pulmonary artery systolic pressure 

(75 mmHg). Unenhanced CT: 

multiloculated cystic lesions in the 

pulmonary artery; a large filling 

defect by contrast-enhanced CT. 

MRI: multiloculated cystic lesions, 

hyperintense in T2-weighted 

images

Right pulmonary 

artery

Surgery: 

embolectomy

Dead

Asri H et al 

(2019) [16] 

73/Male Dyspnea Echocardiography: enlarged 

pulmonary arteries, enlarged 

chambers of the right heart and 

elevated pulmonary systolic 

pressure (80mmHg). CT: a cystic 

filling defect of the pulmonary 

artery

Main and right 

pulmonary artery

Albendazole Not 

mentioned

CT – computer tomography; MRI – magnetic resonance imaging; CTA – computed tomography angiography; IVC – inferior vena cava.
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to hemoptysis, dyspnea, chest pain, and coughing, expecto-
ration and allergic reactions can occur [10]. In the 12 cases 
we reviewed, hemoptysis was present in 6 cases, chest pain 
was presented in another 6 cases, and dyspnea was present-
ed in all cases. There are mainly 3 outcomes of a pulmonary 
embolism caused by a hydatid cyst: (1) sudden death due to 

massive embolization; (2) death within 1 year due to pulmo-
nary hypertension; and (3) long-term pulmonary hyperten-
sion [11,12]. Most patients appear to have chronic pulmonary 
hypertension accompanied by an acute pulmonary embo-
lism. In some acute cases, hemorrhagic shock due to massive 
hemoptysis, hemorrhage due to rupture of a vessel wall, or 

Figure 1.  Computed tomography pulmonary angiography showed (A) filling defects in the trunk of the right pulmonary artery and 
(B) in the basilar artery of the left lower lobe.

A B

Figure 2.  Enhanced computed tomography of the chest revealing (A) the lesion in the right hilum, right lower posterior mediastinum 
and left lower lobe, and (B) similar density shadows were seen in the liver. (A) Boundary between the lower edge of the 
lesion and the liver was not clear. Cystic solid lesion in the liver extended into the inferior vena cava (A and B, indicated by 
the arrow).

A B

Aili A. et al: 
Relationship of pulmonary embolism and hydatid cyst
© Am J Case Rep, 2021; 22: e934157

e934157-5 Indexed in: [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



anaphylactic shock because of the material in the cysts en-
tering the bloodstream were the common causes of sudden 
death. In our case, the patient reported having chest and back 
pain and dyspnea 6 months previously, and the patient’s echo-
cardiography showed severe pulmonary hypertension. While 
hospitalized, her chest pain was aggravated, and hemoptysis 
occurred. All these symptoms suggested that the patient may 
have had chronic pulmonary hypertension accompanied by an 
acute pulmonary embolism, both caused by hydatid cyst, and 
the patient died of pulmonary hypertension and right heart 
failure 6 months later.

Early diagnosis of a pulmonary embolism caused by a hydatid 
cyst is critical for early treatment and reduction of mortality. 
However, it is often difficult to diagnose due to the absence 
of specific symptoms or symptoms that do not support a pul-
monary embolism. The disease tends to be confirmed only 
when the patient develops the relevant symptoms or expe-
riences acute episodes, and, in some patients, it is only con-
firmed on autopsy. Laboratory tests for a pulmonary embo-
lism caused by echinococcosis are not specific. However, the 
blood test for anti-hydatid antibodies is usually positive and 
the number of eosinophils tends to increase significantly [7,13]. 
In terms of imaging examinations, a chest X-ray is not helpful. 
Ultrasonography can show hydatid emboli in the blood ves-
sels, atria, and ventricle, as well as hydatid cysts in major or-
gans. Upon CT, non-complicated cysts usually show low levels 

of attenuation and well-defined limits, with the possible pre-
sentation of calcium on the periphery, depending on their de-
velopmental state. When using enhanced CT with contrast, 
only the wall is highlighted, whereas the appearance of the 
hydatid cyst on magnetic resonance imaging (MRI) is usually 
characteristic and can be observed as an oval lesion, which is 
hypointense on T1-weighted images and hyperintense on T2-
weighted images. A typical image is represented by a peripher-
al ring and hypointense T2-weighted images, which represent 
the pericyst (a dense fibrous capsule from the reactive host tis-
sue) [3,8]. Unfortunately, in our case, the patient refused MRI 
for economic reasons. At present, CTPA is the most common-
ly used method for the diagnosis of a pulmonary embolism. It 
can accurately show the blocked pulmonary artery and filling 
defect at corresponding vascular segments but cannot discern 
the part below the blocked vascular segment, and when the 
vessel is completely blocked, it is sometimes difficult to dis-
tinguish the type of pulmonary embolism. Therefore, a diag-
nosis of pulmonary embolism caused by a hydatid cyst should 
be based on a comprehensive consideration of medical histo-
ry, clinical manifestations, and imaging results. The patient in 
our case had a 5-year history of hepatic echinococcosis and 
presented 3 typical signs of pulmonary embolism with chest 
pain, dyspnea, and hemoptysis. Also, a CTPA revealed filling 
defects in some pulmonary arteries, and a hydatid cyst lesion 
extended into the inferior vena cava. Thus, a pulmonary em-
bolism caused by a hydatid cyst was considered, based on this 
comprehensive analysis.

Pulmonary embolism caused by a hydatid cyst generally has 
a poor prognosis, and surgery remains by far the best treat-
ment option. The specific surgical method is selected accord-
ing to the location of the hydatid embolus in the vascular lu-
men and its anatomical position. Thrombectomy is the most 
common surgical method, but the risk of perioperative death 
is relatively high. During surgery, hydatid cysts or arteries can 
rupture and lead to severe complications, such as anaphylactic 
shock, aneurysm, new embolus formation, or hydatid disper-
sion to other tissues and organs [9,14]. In the cases reviewed 
here, 8 of 12 received surgery. Among the 4 cases whose out-
come was mentioned, 3 patients survived and 1 patient died 
after surgery. Medication is not very effective for pulmonary 
emboli due to the presence of hydatid cysts. However, it can 
be used in the following circumstances: (1) recurrent echino-
coccosis, (2) disseminated disease, including secondary lung 
or pleural hydatidosis, and (3) contraindication of surgery or 
high risk of hydatid fluid leakage during surgery. For medica-
tion, mebendazole and albendazole are mainly used and these 
medications can prolong survival time and improve quality of 
life of patients [13,14]. In the cases reported here, 4 out of 12 
patients received only medication and after several months 
of follow-up, 3 patients were asymptomatic, and the outcome 
from 1 case was not recorded. In our case, the patient refused 

Figure 3.  Chest radiography showing enlarged pulmonary tract 
and dilation of the right ventricle.
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surgical and anticoagulation treatment and was discharged 
with albendazole tablets. Unfortunately, the patient died of 
pulmonary hypertension and right heart failure 6 months later.

Conclusions

For the diagnosis of pulmonary embolism caused by a hyda-
tid cyst, careful evaluation of clinical manifestations and reg-
ular laboratory test results are necessary because of the lack 
of specific symptoms. However, the history of the parasite ex-
posure in endemic areas and findings from imaging analyses 

can provide strong supporting evidence for a diagnosis. This 
report has shown the importance of imaging findings in diag-
nosing a non-thrombotic pulmonary embolism due to hepat-
ic hydatid disease. In this case, early and accurate diagnosis 
resulted in appropriate treatment with multidisciplinary pa-
tient management.
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