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Surgical Treatment of
Cardiac Hydatid Disease

A Report of 7 Cases

Cardiac echinococcosis is a rare but potentially very serious complication of hydatid
disease. It is a diagnostic and therapeutic challenge due to the variability of signs and
symptoms at presentation and to its numerous, often unpredictable, preoperative com-
plications. Our clinical experiences with 7 cases of cardiac echinococcosis are reported,
and the diagnostic and therapeutic considerations for the management of patients are
discussed, together with a review of the literature. (Tex Heart Inst J 2006;33:333-9)

ydatid cyst is a human parasitic disease caused by the larval stage of the cestode

tapeworm Echinococcus granulosus, which infests the gut of dogs—its defini-

tive hosts. Human beings may serve as incidental hosts by the ingestion of ova
in vegetables or water contaminated with dog feces. Hydatid disease is endemic in
cattle-raising areas of the world, notably in the Mediterranean countries, the Middle
East, South America, Australia, and New Zealand."” The incidence of hydatidosis in
the Turkish population has been reported as 1:20,000.?

Hydatid cysts are commonly located in the liver (>65% of cases) and the lungs
(25%). However, even in countries where hydatid disease is endemic, only isolated,
sporadic cases of cardiac involvement (0.05% to 2% of all cases) have been reported.
At our institution, the ratio of cardiac hydatid cysts to pulmonary hydatid cysts that
underwent surgical ablation between 1978 and 1995 was 0.7%.?

Cardiac hydatic disease was first mentioned by Williams in 1836. In 1846, Grie-
singer reported 15 autopsy cases. The 1st successful surgical intervention was per-
formed by Long in 1932. By 1964, only 42 successfully treated cases had been reported
in the literature. In 1962, Arturico and colleagues reported the 1st successful operation
for cardiac echinococcosis with cardiopulmonary bypass.'? Because there is no specific
clinical picture, the diagnosis of cardiac hydatid disease usually arises from suspicion.
When echinococcosis is diagnosed, the treatment of choice for even asymptomatic
cases is surgical ablation, due to the risk of cystic rupture."* We present herein a retro-
spective analysis of the diagnostic and therapeutic considerations in 7 cases of cardiac
hydatid cysts, with a review of the literature.

Patients and Methods

From January 1993 through December 2003, 7 patients with cardiac hydatid dis-
ease underwent surgical treatment in our institution. The first 3 cases and the 5th
have previously been reported.>” The clinical data on the patients are summarized in
Table I. Four patients were male and 3 were female; their ages ranged from 6 to 38
years (mean, 19.8 years). Two of these patients had undergone previous operations
for cardiac (Patient 1) and pericardial (Patient 4) hydatid cysts 10 and 2 years before,
respectively; and a 3rd patient (Patient 2) had been operated on twice for hepatic
and pulmonary cysts, 12 and 8 years before, respectively. The signs and symptoms
at the time of presentation were nonspecific. The diagnosis of cardiac hydatid cyst
was established during thoracotomy for a misdiagnosed paracardiac pulmonary cyst
in Patient 2. In the other 6 cases, cardiac hydatid disease was diagnosed by echocar-
diography, which had been requested during investigations for other causes. In 1
patient with pericardial rupture of a hydatid cyst (Patient 3), the clinical picture at
presentation closely mimicked the signs and symptoms of acute abdomen, which
subsequently led to laparotomy. The patient was then referred to our department with
symptoms of acute cardiac tamponade. Acute stroke was the presenting symptom in
a 16-year-old patient (Patient 7).
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TABLE I. Clinical Data in 7 Patients with Cardiac Hydatid Cysts

Symptoms
Age/ Location and Medical and Pres- Chest Electro-
Pt. Sex Specification History entation Radiograph cardiogram
1 26/M Intrapericardial and Removal of cardiac Tachycardia Slightly enlarged STandT
retrocardiac hydatid cyst 10 dyspnea cardiac silhouette alterations
multiple (4) cysts years ago and retro-
sternal pain
2 38/F LV mural cyst Removal of hepatic Dyspnea Left paracardiac STandT
and pulmonary hydatid and cough mass alterations
cysts 12 and 8 years
ago; thoracotomy for
misdiagnosed cardiac
cyst 10 days ago
3 18/M LV mural Negative laparotomy Cardiac Cardiomegaly STandT
(intrapericardial for “acute abdomen” tamponade alterations
ruptured cyst) 10 days ago; postop. on admission
respiratory distress
4 25/F RA intracavitary Removal of pericardial Dyspnea RA dilatation Normal
(ruptured) and right hydatid cyst 2 years and pre- and bilateral
atrial and LV apical ago; admission for cordial pain pulmonary
superficial (cardio- hemoptysis and dysp- nodular
pericardial) cysts nea 3 months ago opacifications
5 6/F LV mural cyst — Abdominal Cardiomegaly Normal
pain and
hepatospleno-
megaly
6 10/M LV mural cyst — Fatigue and Cardiomegaly Normal
fever
7 16/M LV intracavitary — Acute stroke Normal STandT
(ruptured) cyst alterations

CPB = cardiopulmonary bypass; IVS = interventricular septum; LA = left atrium; LV = left ventricle; postop. = postoperative; RA = right atrium

*Qutcomes were all favorable.

An abnormal cardiac silhouette was present in all
patients except one (Patient 7, Fig. 1). The electrocar-
diogram showed ST-segment and T-wave alterations
resembling ischemia in 4 patients (1, 2, 3, and 7).
Two-dimensional echocardiography was diagnostic in
all cases; hydatid cysts were recognized in the left ven-
tricular free wall in 5 patients (2, 3, 5, 6, and 7), and
in the right atrial wall in 1 case (Patient 4). (In patients
4 and 7, the cysts had ruptured into the right atrium
and left ventricle, respectively.) In patients 1 and 4, there
were multiple intrapericardial cysts. These findings were
also confirmed by computed tomography and magnetic
resonance imaging (Fig. 2). Results of serological exami-
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nation by indirect hemagglutination test were positive in
3 of the 4 patients tested (patients 4, 6, and 7). Results
of Casoni’s intradermal test were positive in 1 of the 2
patients tested (Patient 1).

Other organ involvement was present in 4 cases. Three
of these patients (5, 6, and 7) had multiple hepatic cysts,
and the last (Patient 4) had multiple hepatic and bilat-
eral pulmonary cysts. The hepatic cysts were diagnosed
by ultrasonography.

The operation was performed through a median ster-
notomy in all 7 patients. One of these (Patient 3) was
operated on with the beating-heart technique, while
the remainder were operated on under cardiopulmo-
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Other Organ Surgical Follow-
Echocardiogram Serology Involvement Approach Procedure* Up
Intrapericardial retro- Casoni test, — Sternotomy Cystectomy 1993-
cardiac cysts, LA (1x2 positive and CPB 2000
cm), LV (8x10 cm), and
IVS (1x2 cm); and one
attached to RA (2x3 cm)
6x6-cm cyst in the LV — — Sternotomy Left ventriculot- 1994-
apico-anterior wall (bulg- and CPB omy, cystotomy, 1999
ing into the pericardial and capitonnage
cavity)
8x10-cm mass in the LV Casoni test, — Sternotomy Cystectomy 1994~
diaphragmatic wall (bulg- negative and off 1998
ing into the pericardial pump
cavity)
23x25-mm solid echo- Indirect b5x6-cm hepatic Sternotomy Right atriotomy 1999-
genic mass in the cavity hemagglutina- and multiple and CPB and cystectomy 2002
of RA; 4-5 cm superficial tion test, positive pulmonary cysts
cyst in the RA wall; 2
cysts of 2.5x3-cm in the
LV apicoposterior wall
4x4-cm cyst in the LV Indirect Multiple hepatic Sternotomy Left ventriculotomy 2000~
posterior wall hemagglutina- cysts and CPB and cystectomy
tion test, negative
62x66-mm cyst in the Indirect Multiple hepatic Sternotomy Left ventriculotomy, 2003-
LV apicoposterior wall hemagglutina- cysts and CPB cystotomy, and
tion test, positive capitonnage

5x5-cm cystic mass con-  Indirect Multiple hepatic Sternotomy Left ventriculotomy, 2003-
taining a 3x3-cm free, hemagglutina- cysts and CPB cystotomy, and cap-

solid echogenic mass in

tion test, positive

itonnage; aortotomy

the LV apicoposterior wall
(bulging into the LV cavity)

and removal of ger-
minative membrane

nary bypass. In 5 patients (2, 3, 5, 6, and 7), the cysts
were found in the left ventricular free wall (Fig. 3). In 2
patients (1 and 4) who had undergone previous opera-
tions in provincial hospitals for removal of cardiac and
pericardial hydatid cysts, there were multiple superficial
epicardial cysts growing into the pericardial cavity.
The operative field was wrapped with towels moist-
ened with 1% povidone-iodine solution, which was
also instilled into the cysts. In 5 patients (2, 3, 5, 6, and
7), longitudinal left ventriculotomy was performed on
the prominent portion of the left ventricular wall. The
right intra-atrial cyst in Patient 4 was removed by right
atriotomy. After the cysts were opened, the germinative
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membrane was removed in 5 patients (1, 2, 3, 5, and 6).
In Patient 4, the cyst had previously ruptured, and the
mass within it was not characteristic. In Patient 7,
the mass that had been observed within the cystic cav-
ity on echocardiography the day before the operation
could no longer be seen when the cyst was incised dur-
ing the operation. There was a communication between
the cystic cavity and the left ventricular chamber. After
termination of cardiopulmonary bypass, the germina-
tive membrane was found by abdominal Doppler ultra-
sonography to be occluding the terminus of the aorta
and was removed (Fig. 4). In superficially located cysts
(patients 1, 3, and 5), the cavity was left open at the end
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of cystectomy. In 3 patients (2, 6, and 7), capitonnage
was performed to obliterate the cystic cavity. The opera-
tions for removal of concomitant lung and hepatic cysts
in Patients 4, 5, 6, and 7 were deferred. Prophylactic
medical therapy with albendazole was started in 3 cases
(Patients 3, 4, and 7).

Results

The postoperative period was uneventful for all pa-
tients. The patients were discharged from the hospital
between 6 and 14 days postoperatively (mean, 10 days).
The patients’ follow-up periods ranged from 6 months
to 7 years (mean follow-up, 3.3 years). During the fol-
low-up, no evidence of cardiac abnormalities or recur-
rences was detected during repeat echocardiography. In
the patient who had presented with stroke (Patient 7),
hemiparesis and aphasia improved substantially about

Fig. 3 Patient 5. Operative view shows a 4- x 4-cm cyst locat-
ed in the posterior wall of the left ventricle.

* = posterior wall of the left ventricle; T = cyst; x = apex of
the left ventricle

Fig. 1 Patient 2. Posteroanterior chest radiograph shows bulg-

ing of the left lower border of the heart (arrows).

 —

Fig. 2 Patient 6. Computed tomographic scan shows a 62-
x 66-mm mass (arrows) in the apicoposterior wall of the left
ventricle.

Fig. 4 Patient 7 A) Postoperative Doppler ultrasonogram of
the abdominal aorta shows occlusion of the terminal aorta by
the embolized germinative membrane (arrow). B) The germi-
native membrane was enucleated (arrow) from the abdominal
aorta.
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a month after his discharge from the hospital, and no
neurologic sequelae were detected during the 5-month
follow-up evaluation. A secondary cyst formation in the
area of cerebral infarct has not yet been detected.

Discussion

The hexacanth embryos of the parasite released from
the ova into the human intestine enter the portal or
lymphatic circulation. A few of these embryos may
escape from the vascular beds of the liver and lungs
and travel to the myocardium via the coronary circula-
tion. When this occurs, the left ventricle is the most
frequently involved site (60%), followed by the right
ventricle (15%), the interventricular septum (9%), the
left atrium (8%), the right atrium (4%), and the in-
teratrial septum (2%).2*¢” Primary pericardial cysts are
extremely rare, and they generally develop secondary
to intrapericardial rupture of a myocardial cyst or to
spillage of cysts” contents during surgical removal.**’
In 5 of our cases (Patients 2, 3, 5, 6, and 7), the cysts
were localized in the left ventricular free wall. Of the 4
cysts present in Patient 4, 1 was within the right atrium,
whereas the other 3 were located epicardially, in the
apex and in the right atrial wall. In Patient 1, there were
4 pericardial cysts at various locations in the atrial and
ventricular walls. Both patients who had multiple peri-
cardial cysts (Patients 1 and 4) had undergone previous
operations for the removal of cardiac and pericardial
cysts at provincial hospitals.

Cysts in the ventricular walls grow toward either the
epicardium or the endocardium. Subepicardial cysts
grow more easily toward the pericardial cavity and can
attain large diameters; cysts in a subendocardial posi-
tion have a higher potential for intracavitary growth.
Rupture is a serious complication of cardiac hydatid
cysts. Intrapericardial rupture of a cardiac hydatid cyst
occurs in about 10% of cases'>'* and can lead to acute
pericarditis," which can eventually progress to con-
strictive pericarditis.'” On the other hand, a cyst bulg-
ing into a cardiac chamber can rupture spontaneously;
discharge of its contents is encountered in about 40%
of patients™’ (as in Patients 4 and 7). The anatomico-
pathological consequences of intracardiac rupture are
germinative membrane embolization to the pulmo-
nary®"' or systemic®""® circulation (as in Patient 7),
and eruption embolization of secondary cysts either into
the lungs (as in Patient 4) or into various other organs
supplied by the systemic circulation. The overall effect
can give rise to symptoms such as those associated with
the compression of a coronary artery, with a disturbance
in the valvular mechanisms (clinically simulating mitral,
pulmonary, aortic, or tricuspid valve stenosis or regur-
gitation), or with outflow tract obstruction or a variety
of conduction defects (caused by the involvement of the
interventricular septum).'"
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The clinical picture of a cardiac hydatid cyst depends
on the age, size, location, and integrity of the cyst. Be-
cause of their slow growth (approximately 1 cm per
year), cardiac hydatid cysts rarely present in early child-
hood. However, cardiac echinococcosis in children has
recently been reported in a few studies.**?*' Actually,
2 of our patients (5 and 6) were 6 and 10 years old,
respectively, and the mean age of our group was 19.8
years. There was no specific clinical picture that could
lead to the correct preoperative diagnosis. On the other
hand, in endemic geographic areas, the patient’s history
yields important clues about the diagnosis. In Table I,
we summarize the clinical data on 7 patients with car-
diac hydatid cysts. The presenting clinical picture may
vary from no symptoms to congestive heart failure or
even sudden death. It is estimated that 10% of patients
remain asymptomatic for many years, although they are
under the continuous threat of rupture. Further, it has
been suggested that about 20% of fatal cases present
with sudden death, having shown no previous signs or
symptoms of cardiac echinococcosis.”'**

An anaphylactic reaction and profound circulatory
collapse may follow intracavitary rupture.>**** Although
no history of acute allergic reaction was noted in Pa-
tients 4 and 5, in whom hydatid cysts had ruptured into
the right atrial and left ventricular cavities, Patient 3 of
our series presented with generalized rash, fever, nausea,
vomiting, and acute respiratory distress, all of which
were associated with intrapericardial rupture.

Angina secondary to the compression of a coronary
artery may mimic coronary artery disease."*" Precordial
or retrosternal chest pain may also arise secondary to
intrapericardial rupture and acute pericarditis."" In this
situation, the pain may also radiate to the epigastrium
and, as in Patient 3, it may closely mimic acute abdo-
men.’

Although infrequent, acute cardiac tamponade sec-
ondary to the rupture of intrapericardial cyst (as in
Patient 3) has been reported.*'® Acute stroke as a pre-
senting symptom of cardiac hydatidosis, as in Patient 7
of our series, is exceptionally rare, and only a few cases
have been reported in the literature.”*?'*** Because in-
tracranial embolism of the germinative membrane is
invariably fatal,”® nonfatal stroke (as in Patient 7) must
result from smaller constituents of the ruptured cyst,
rather than the germinative membrane. Limb ischemia
secondary to germinative-membrane embolization may
be the presenting symptom.""* The acute distal aortic
embolism in Patient 7 was possibly secondary to migra-
tion of the germinative membrane from the ruptured
cyst during the operation, before the aortic cross-clamp
was applied.

In the diagnosis of cardiac hydatid cysts, especially
in endemic geographic areas, suspicion is essential. Al-
though the electrocardiogram and chest radiograph can
be abnormal, they are usually not diagnostic."” Casoni’s
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intradermal test, the Weinberg reaction, and peripheral
blood eosinophil count are not reliable, due to false neg-
ative results. On the other hand, the indirect hemagglu-
tination test is highly sensitive and specific for hydatid
disesase.” As an informative, efficient, easy-to-perform,
and highly sensitive noninvasive technique to detect
and localize the cyst before surgery, echocardiography
is the diagnostic method of choice for cardiac hydatid
cysts.>** In all but 1 case (Patient 2), the preoperative
diagnosis was established by echocardiography during
investigations for other suspected causes. Computed
tomography and magnetic resonance imaging are ad-
ditional useful diagnostic methods.”

The treatment of choice even for asymptomatic car-
diac hydatid cysts is surgical excision, which yields
complete recovery and excellent prognosis.> Although
superficially located cysts can successfully be removed
with a beating-heart (off-pump) technique,’” resec-
tion under cardiopulmonary bypass, since 1962, has
been considered the safest method, with the least risk
of spillage of cyst contents during the procedure.” In
our series, cardiopulmonary bypass was used in 6 pa-
tients. In Patient 3, the operation was performed on a
beating heart. It is advisable to place an additional filter
on the venous side of the circuit to prevent the passage
of hydatid particles to the pump, especially in rupture
cases.” As a rule, the heart should not be manipulated
before the application of the cross-clamp. In Patient
7, unless distal aortic embolization of the germinative
membrane somehow occurred during the preoperative
period, it occurred intraoperatively, despite great care
to prevent such a complication. In operations for cysts
located in the right side of the heart, the pulmonary
artery can be clamped to avoid pulmonary embolism.**
After removal of a superficially located cyst, the cystic
cavity can be left open as in Patients 1, 3, and 5; these
pouches will close in time via secondary sealing, which
occurs spontaneously, without surgical intervention.”’
Supplemental medical therapy with mebendazole or
albendazole is recommended to reduce the risk of re-
currence, especially in the event of intracardiac rupture.
In order to exclude the possibility of recurrence due to
inadvertent spillage or a small cyst not noticed at the
time of the operation, serologic and echocardiographic
monitoring is recommended during the first 5 postop-
erative years.”

In conclusion, cardiac hydatid cysts are rare and may
present with a variety of signs and symptoms. The
possibility of hydatid disease should be kept in mind,
especially in endemic zones. Due to the high risk of
associated complications, cardiac hydatid cysts should
be removed surgically, even in asymptomatic patients.
During the operation, measures should be taken to pre-
vent perioperative embolization of a germinative mem-
brane. Surgical excision under cardiopulmonary bypass
is the treatment of choice.
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