
ECHINOCOCCOSIS
From the Peter Munk C

Health Network, Unive

Cardiology, Departmen

Ontario, Canada (H.M.

Internal Medicine (I.I.B.

Ontario, Canada.

Keywords: Echocardio

datid cyst, Echinococc

Conflicts of Interest: D

Imaging for training ph

enhancing agent Defin

Copyright 2020 by the

Elsevier Inc. This is an o

creativecommons.org/

2468-6441

https://doi.org/10.1016

26
Echocardiographic Features of Cardiac
Echinococcal Infection

Hassan Mir, MD, FRCPC, Andrew McClure, RDCS, Babitha Thampinathan, RDCS,
Cindy Chow, RDCS, Robert J. Cusimano, MD, FRCSC, Isaac I. Bogoch, MD, MS, FRCPC, and
Paaladinesh Thavendiranathan, MD, MSc, FRCPC, FASE, Toronto and Ottawa, Ontario, Canada
INTRODUCTION

A cardiac mass is a rare but important finding that requires a thorough
clinical history and diagnostic evaluation. Masses may be due to tu-
mors, thrombi, vegetations, calcific lesions, cysts, and other less com-
mon conditions. Clinical manifestations of cardiac masses relate to
their size, anatomic location, rate of growth, invasion into adjacent tis-
sues, and risk for embolization.1 Intracavitary masses may lead to
symptoms such as chest pain, shortness of breath, palpitations, syn-
cope, or stroke due to obstruction or embolization. Intramural growth
may lead to conduction disturbances, ischemia, or congestive heart
failure.1 However, a cardiac mass may be asymptomatic and inciden-
tally found by radiography, computed tomography (CT), or echocar-
diography. When a cardiac mass is present, timely evaluation is
imperative for diagnosis and treatment.2 Depending on the underly-
ing etiology, management may include surveillance, medical therapy,
percutaneous intervention, or surgical resection.1 Echocardiography
plays an integral role in the initial screening and dynamic evaluation
of patients with intracardiac masses.2,3

CASE PRESENTATION

Our patient was a 34-year-old woman who was born in Afghanistan
and immigrated to Canada as a child in the 1990s. She had nomedical
history, was not taking anymedications, and had no drug allergies. She
was a lifelong nonsmoker and did not consume alcohol or any recre-
ational drugs.

The patient presented with shortness of breath and was noted to
have crackles in the left lower lobe. She was diagnosed with commu-
nity-acquired pneumonia and initiated on antibiotic treatment. In the
course of her evaluation, electrocardiography demonstrated T-wave
inversions, raising suspicion for myocardial ischemia. This prompted
further cardiac investigations. Transthoracic echocardiography (TTE)
demonstrated preserved left ventricular (LV) systolic function with a
calculated ejection fraction of 64% by the Simpson biplane method.
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A large echo-lucent structure was also noted bulging into the left
ventricle from the myocardium of the inferior wall (Figures 1A-1C,
Videos 1-3). Multiple septations were noted within the mass, and
deformation of the lesion was visualized, relating to LV contraction
and relaxation. Administration of an ultrasound enhancing agent
delineated the borders of the lesion and did not show vascularization
or communication between the LV cavity and the inner cystic compo-
nent (Figures 2A-2C, Videos 4-6). Both the aortic and mitral valves
were not influenced by the lesion. There wasa normal mitral valve
inflow Doppler pattern.

Over the course of the patient’s hospitalization, blood cultures
were negative, and further investigation for hepatitis B and C and hu-
man immunodeficiency virus were negative as well. Fungal serology
for histoplasmosis, blastomycosis, and coccidioidomycosis were nega-
tive, as was a histoplasma urine antigen test. Serology for Echinococcus,
Strongyloides, and toxoplasmosis was negative. Her eosinophil count
was elevated (initially 0.36 � 109/L and increased to 0.71 � 109/L;
normal range, 0.04 � 109/L to 0.40 � 109/L).

Cardiac CTwith contrast was arranged to better assess the size and
location of the mass and whether there was involvement of adjacent
tissues. Findings were consistent with those on TTE, confirming the
presence of a large 9-cm mass arising from the left ventricle. The
mass appeared avascular and cystic and had a fibrotic capsule
(Figures 3A and 3B).

Cardiac magnetic resonance imaging (MRI) was also arranged for
better tissue characterization. This demonstrated a large, principal
cystlike lesion arising within the myocardium of the distal lateral
wall, encroaching upon the LV cavity (Figures 4A-4C, Videos 7-9).
Two smaller daughter cysts were also visualized within the principal
lesion, and multiple thin curvilinear areas within the mass were
suggestive of membranes. The cystlike lesion measured
5 � 5 � 4 cm and was located predominantly toward the apex of
the heart. Biventricular systolic function was preserved (LV ejection
fraction 69%), and both the aortic and mitral valves were not
influenced by the lesion. The differential diagnosis was either a
complex benign cystic lesion encapsulated in fibrotic capsule or
hydatid cyst of the myocardium.

The infectious disease and cardiothoracic surgery services were
consulted. A presumptive diagnosis of cardiac echinococcal infection
was made on the basis of clinical and radiographic features. The pa-
tient was treated before surgery with oral albendazole (400 mg twice
daily for 1 week) and for 6 months after her operation.

The patient was prepared for surgical resection of the mass.
Additional MRI and ultrasound imaging of the abdomen ruled out
cystic involvement of the abdomen. Transesophageal echocardiogra-
phy was performed intraoperatively and confirmed the findings on
TTE (Figures 5A and 5B, Videos 10 and 11).

Surgical inspection revealed that the lesion adhered to the pericar-
dium and that it contained a green- and yellow-colored liquid (Figures
6A-6D). Two daughter sacs were visualized connecting to the main
sac. The appearance once again favored a hydatid cyst. However,
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VIDEO HIGHLIGHTS

Video 1: Transthoracic echocardiographic parasternal long-

axis view demonstrating a large mass occupying almost the

entire mid to distal LV cavity. An echo-bright layer appears to

encompass amore echo-lucent center, with small linear densities

within the structure.

Video 2: Transthoracic echocardiographic parasternal short-

axis view demonstrating a large mass occupying almost the

entire mid to distal LV cavity. An echo-bright layer appears to

encompass amore echo-lucent center, with small linear densities

within the structure.

Video 3: Transthoracic echocardiographic parasternal apical

four-chamber view demonstrating a large mass occupying

almost the entire mid to distal LV cavity. An echo-bright layer

appears to encompass a more echo-lucent center, with small

linear densities within the structure.

Video 4: Transthoracic echocardiographic parasternal long-

axis view with ultrasound enhancing agent. The large mass is

seen along the mid-distal inferolateral, anterolateral, and apical

walls without contrast enhancement, suggesting that the lesion is

not vascular as per the American Society of Echocardiography

2018 guidelines on ultrasound enhancing agents in echocardi-

ography.

Video 5: Transthoracic echocardiographic parasternal short-

axis view with ultrasound enhancing agent. The large mass is

seen along the mid-distal inferolateral, anterolateral, and apical

walls without contrast enhancement, suggesting that the lesion is

not vascular as per the American Society of Echocardiography

2018 guidelines on ultrasound enhancing agents in echocardi-

ography.

Video 6: Transthoracic echocardiographic apical four-chamber

view with ultrasound enhancing agent. The large mass is seen

along the mid-distal inferolateral, anterolateral, and apical walls

without contrast enhancement, suggesting that the lesion is not

vascular as per the American Society of Echocardiography 2018

guidelines on ultrasound enhancing agents in echocardiography.

Video 7:Cardiac MRI horizontal long-axis cine demonstrating

a large cystic-appearing lesion measuring 5 � 5 � 4 cm located

predominantly within the apex of the heart and surrounded by a

rim of myocardium.

Video 8:On short axis steady-state free precession cine image,

the lesion appears to be encroaching upon the LV cavity. Smaller

walled ‘‘daughter cysts’’ can be visualized within the larger cyst.

On horizontal long axis first pass perfusion imaging, there is no

evidence of contrast uptake or perfusion within the lesion.

Video 9: On horizontal long-axis first-pass perfusion imaging,

there is no evidence of contrast uptake or perfusion within the

lesion.

Video 10: Intraoperative transesophageal echocardiographic

four-chamber view demonstrating a large mass occupying the

entire mid to distal LV cavity.

Video 11: Intraoperative transesophageal echocardiographic

short-axis view demonstrating a large mass occupying the entire

mid to distal LV cavity.

Video 12: Postoperative transthoracic echocardiographic api-

cal four-chamber view showing normal LV systolic function after

mass resection. There is no evidence of residual or recurrent cyst.

Video 13: Postoperative parasternal short-axis view with ul-

trasound enhancing agent showing normal LV systolic function

after mass resection. There is no evidence of residual or recur-

rent cyst.

Video 14: Postoperative apical four-chamber view with ultra-

sound enhancing agent showing normal LV systolic function

after mass resection. There is no evidence of residual or recur-

rent cyst.

Video 15: Postoperative cardiac MRI horizontal long-axis cine

showing normal LV systolic function after mass resection. There

is no evidence of residual or recurrent cyst.

Viewthevideocontentonlineatwww.cvcasejournal.com.
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the pathology report was not conclusive in confirming a hydatid cyst.
It described thickened parts of the cyst wall showing large numbers of
necrotic nodules, which were composed of a lining of inflammatory
cells including macrophages, lymphocytes, and plasma cells. Debris
in the cyst wall showed microcellular calcification, and none of this
calcified debris had the appearance of hooklets.

After resection, the patient’s previous elevated eosinophil levels
resolved. Both postoperative TTE with ultrasound enhancing agent
administration and cardiac MRI showed an LV cavity devoid of
masses and normal LV systolic function (LV ejection fraction 58%
and 60%, respectively; Figures 7A-7D, Videos 12-15). The patient
was last seen in the clinic in 2020, 3 years postoperatively. She has re-
mained asymptomatic since her medical and surgical treatment. A se-
ries of follow-up transthoracic echocardiographic and cardiac MRI
studies have shown normal LV function, with no evidence of residual
or recurrent cysts. She will continue to undergo serial cardiac imaging
and clinical follow-up on a yearly basis.

DISCUSSION

This patient had a presumptive diagnosis of echinococcal infection
with a large, isolated cardiac hydatic cyst on the basis of clinical and
imaging investigations. The differential diagnosis included a complex
benign cyst. The appearance and location were not consistent with tu-
mor, vegetation, or thrombus.

Echinococcal infections result from infection of human hosts
through the accidental ingestion of tapeworm eggs excreted in dog
feces.4 The resulting cysts predominantly affect the liver (70%–80%
of cases) and lung (15%–20% of cases).5 Cases with cardiac involve-
ment are rare (0.02%–2%).6 They are most commonly noted in the
left ventricle (50%–60%) but may also affect the interventricular
septum (10%–20%), pericardium (10%–15%), right ventricle (5%–
15%), and left or right atrium (5%–8%).6 Transmission of the larvae
to the heart most likely occurs via direct hematogenous transmission.6

Such patients are typically exposed to the parasitic infection from an-
imal contact during childhood. Echinococcus granulosis, the most

http://www.cvcasejournal.com


Figure 1 Transthoracic echocardiographic parasternal long-axis view (A), parasternal short-axis view (B), and apical four-chamber
view (C) demonstrate a large mass occupying almost the entire mid to distal LV cavity. An echo-bright layer appears to encompass
a more echo-lucent center, with small linear densities within the structure.
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common species of echinococcal disease, is endemic to South
America, the Middle East and eastern Mediterranean, Central Asia,
some sub-Saharan African countries, western China, and the former
Soviet Union.7 Infected individuals may remain asymptomatic for
many decades and occasionally for life.8 However, in those with car-
diac involvement, symptoms typically occur in closer proximity to the
infection if there is anatomic structural disruption leading to mass
effect.8

Symptoms depend largely on the size and location of the cardiac
hydatid cyst but are asymptomatic in approximately 30% of patients.9

Symptoms include chest pain, dyspnea, palpitations, and cough.
Clinical presentations include cardiac tamponade, heart failure, syn-
cope, arrhythmias, valvular stenosis or regurgitation, pulmonary hy-
pertension, or peripheral embolism.9 Small cysts (<5 mm) rarely
lead to any side effects. Larger cysts (>5 mm) may lead to mass effect
resulting in obstruction of blood and lymphatic flow, invasion into tis-
sue, and rupture leading to anaphylaxis.10

Physical examination findings depend on the location of the cyst.
Involvement of the valvular apparatus may lead to obstruction or
regurgitation across the valve. Involvement within the pericardial
space may lead to a pericardial rub or signs of cardiac tamponade.
Involvement within the septum may result in complete heart block.9

Similarly, findings on electrocardiography and chest radiography vary
depending on the location of the cyst.

Two-dimensional echocardiography is the first-line test of choice to
make the diagnosis of a cardiac hydatid cyst, with >90% sensitivity.2 It
is a quick, highly sensitive, and noninvasive imaging modality that can
demonstrate the presence of cardiac masses and characterize cysts us-
ing ultrasound. The use of an ultrasound enhancing agent may be
helpful to clearly delineate the location and size of the mass.11

Furthermore, it can determine whether the cyst is enclosed or
ruptured, whether it is communicating with the blood supply within
the heart, and whether it is vascularized. Patients with exposure to
or the presence of echinococcosis in any part of the body should un-
dergo assessment using echocardiography of their heart and major
vessels.9,12

Other noninvasive imaging modalities, such as CT and MRI, can
provide details regarding size, composition, presence of daughter
cysts, anatomic location, and involvement of adjacent organs.9

Mild eosinophilia is a common finding.9 Serologic testing is positive
in approximately 80% of liver cysts and 65% of lung cysts, but the
rates of seropositivity decline significantly if other organs are
involved, and sensitivity may be <50% for cases involving the
heart.13,14 Nevertheless, seronegativity does not exclude a diagnosis
of hydatid cyst due to echinococcal infection. False-negative results
may be observed when cysts are calcified (even if fertile) or inac-
tive.14 Serologic tests do not replace clinical or imaging investiga-
tions.

Biopsy of a cyst may be dangerous, as it may lead to seeding of the
infection to other organs. Furthermore, release of the cystic content
into the bloodstream may lead to an acute hypersensitivity reaction
such as anaphylaxis, which may be fatal.15



Figure 2 Transthoracic echocardiographic parasternal long-axis view (A), parasternal short-axis view (B), and apical four-chamber
view (C) with ultrasound enhancing agent. The large mass is seen along the mid-distal inferolateral, anterolateral, and apical walls
without contrast enhancement, suggesting that the lesion is not vascular as per the American Society of Echocardiography 2018
guidelines on ultrasound enhancing agents in echocardiography.

Figure 3 Cardiac computed tomographic three-dimensional volume-rendered image (A) demonstrating the mass along the LV apical
lateral wall. Contrast-enhanced axial computed tomographic image (B) shows a large cystic appearing lesion likely embedded within
the inferolateral LV wall.
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Figure 4 Cardiac MRI short axis phase-sensitive inversion recovery delayed enhancement images (A). The cyst appears fully nulled,
suggesting that it is fluid filled. Horizontal long-axis T1 weighted turbo-spin echo (B) showing a hypointense lesion. Horizontal long-
axis, T2 spectral attenuated inversion recovery image (C) showing hyperintense signal from themass, suggesting that it contains fluid.
There is a hypointense peripheral ring, which likely represents a pericyst.

Figure 5 Intraoperative transesophageal echocardiographic four-chamber view (A) and short-axis view (B) demonstrate a largemass
occupying the entire mid to distal LV cavity.
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Treatmentof cardiacmanifestationsof echinococcosis includes obser-
vation,medical therapywithantiparasitic agents (albendazole), andsurgi-
cal resection.3 Surgical removal remains the definitive treatment of
choice, with low rates of recurrence.9,15 Special consideration must be
given intraoperatively toavoid leakageofcysticfluid toavoidanaphylaxis
ordisseminationofinfectedscolices.15Scolicidalsolutionssuchhyperton-
ic salinecanreduce thespread.Resectionundercardiopulmonarybypass
is considered the safest method with the lowest risk for cystic content
spillage intraoperatively.15 Thorough preoperative planning is necessary,
as thepostoperativemortality for thosewithcardiac involvement is4%to
10%, compared with 0.5% to 4% for cysts involving other parts of the
body.8
CONCLUSION

We present a unique case of presumed Echinococcus infection leading
to a large hydatid cyst involving the left ventricle. TTE played a vital
role in the early detection and characterization of the patient’s cardiac
mass. Multimodality noninvasive imaging including CT and MRI
allowed more precise structural and tissue characterization. Surgical
resection of this single hydatid cyst led to complete clinical and
radiologic resolution of the patient’s symptoms. Echocardiography
has high sensitivity to evaluate for cardiac masses and is an excellent
first-line modality to evaluate patients for a wide variety of clinical
presentations.



Figure 6 Gross intraoperative surgical inspection identified a large lesion adhered to the pericardium (A) containing a green- and yel-
low-colored liquid (B). The inner wall of the cyst (C)was dissected and resected before being sutured shut from the base of the heart to
the apex of the heart (D).

Figure 7 Postoperative transthoracic echocardiographic apical four-chamber view (A), parasternal short-axis view with ultrasound
enhancing agent (B), apical four-chamber with ultrasound enhancing agent (C), and cardiacMRI horizontal long-axis cine (D) showing
normal LV systolic function after mass resection. There is no evidence of residual or recurrent cyst.
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