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CASE REVIEW

Cardiac Mass in the Setting of
Acute Myocardial Infarction
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When a middle-aged woman with a complex cardiac history presented with a cardiac
mass in the setting of an evolving myocardial infarction, it created a diagnostic dilem-
ma. This case report describes the diagnostic evaluation of such a patient and discusses
the rare finding of an intramyocardial hematoma. 
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The occurrence of intramyocardial hematomas as a complication of
myocardial infarction (MI) is extremely rare. Here we review the case of a
52-year-old woman with a complex cardiac history who presented with

chest pain and an evolving MI, fever, and an elevated white blood cell (WBC)
count. She was subsequently found to have an intracardiac mass involving the
right ventricle (RV) and interventricular septum (IVS). Extensive diagnostic
workup identified this mass as an intramyocardial hematoma. The patient was
managed conservatively, without surgical intervention; the hematoma eventually
resolved spontaneously, and the patient recovered.  



VOL. 5 NO. 3  2004    REVIEWS IN CARDIOVASCULAR MEDICINE    171

Cardiac Mass

History and Workup
A 52-year-old woman presented to
an outside hospital initially com-
plaining of severe chest pain associ-
ated with shortness of breath. The
patient stated that her chest pain
began approximately 4 days before
her arrival in the emergency room
and had intensified acutely over the
previous 3 hours. The pain was sub-
sternal and associated with diaphore-
sis and severe dyspnea. There was no
recent history of chest trauma of any
kind. Electrocardiography on pres-
entation showed a new left bundle
branch block, and initial laboratory
evaluation revealed an elevated tro-
ponin level of 3.0 ng/mL (normal,
less than 0.1 ng/mL). The left bundle
branch block evolved into intermit-
tent complete heart block requiring
placement of a temporary transve-
nous pacemaker. 

The patient had a medical history
significant for a surgically repaired
patent ductus arteriosus (PDA) and
coarctation of the aorta, which were
diagnosed at the age of 20 after a
cerebrovascular accident. In 1997,
severe aortic insufficiency devel-
oped as a result of a dilated aortic
root and ascending aortic aneurysm,
requiring repair of the aneurysm
with a Dacron graft and placement

of a mechanical aortic valve. 
Given the patient’s complex med-

ical history and acute presentation,
she was transferred to our tertiary
care facility for further evaluation.
On arrival at our medical center, the
patient was lethargic but answering
questions. Vital signs were signifi-
cant for a temperature of 39ºC
(102.2ºF) with a blood pressure of
123/72 mm Hg and a paced rhythm
of 80 beats per minute. The physical
examination revealed an elevated
jugular venous pressure of 12 cm H20,
a normal S1 with a mechanical S2 and
a 2/6 systolic ejection murmur on
cardiac auscultation, in addition to
bilateral rales on lung examination. 

Laboratory evaluation revealed an
elevated WBC count of 37,000/�L
with a marked left shift (95% neu-
trophils), a blood urea nitrogen level
of 36 mg/dL (normal, 8–20 mg/dL),
creatinine level of 3.0 mg/dL (normal,
0.5–1.2 mg/dL), and an elevated
international normalized ratio (INR)
of 5.3. Of note, the patient was
receiving long-term warfarin therapy
secondary to placement of the pros-
thetic aortic valve. Total creatine
kinase level was elevated at 1401 U/L
(normal, 40–180 U/L) with a CK-MB
of 198 ng/mL (normal, 3%–5% of
total creatine kinase) and a rising

troponin-I level of 116 ng/mL. A chest
radiograph revealed cardiomegaly
and moderate pulmonary vascular
congestion, as well as evidence of
previous thoracic surgeries, including
a mechanical prosthetic valve in the
aortic position and a dense calcifica-
tion over the cardiac shadow. 

Because of concern over evolving
MI, the patient underwent emergent
left heart catheterization and coro-
nary angiography. The coronary
angiogram revealed no significant
epicardial coronary artery disease.
However, coronary cameral fistulae
were identified to the RV, 1 arising
from the first septal perforator and 
1 from the distal left anterior
descending artery (Figure 1). Urgent
transesophageal echocardiography
(TEE) was performed to better evalu-
ate the fistulae. TEE revealed mild to
moderate atherosclerotic plaquing
of the aorta with a normal-appear-
ing Dacron graft in the ascending
aorta. The prosthetic aortic valve
was without obvious obstruction,
with mild aortic regurgitation and
no obvious ring abscess. Diffuse
hypokinesis of the left ventricle (LV)
was noted with an estimated left
ventricular ejection fraction of
30%–40%; hypokinesis of the right
ventricular apex was also noted.
However, the TEE examination was
most notable for massive enlarge-
ment of the IVS, which was up to
5.4 cm in width, with areas of
decreased echogenicity within the
mass. The IVS mass protruded into
the RV; there was associated moder-
ate to severe tricuspid regurgitation
(Figure 2A). 

The initial differential diagnosis
included infective endocarditis, with
possible endomyocardial abscess
related to infected prosthetic valve;
a primary or metastatic cardiac
tumor that had infiltrated the
myocardium; or other cardiac infil-
trative process, such as sarcoid or an

Figure 1. Left anterior oblique view of coronary
angiogram demonstrating a coronary cameral
fistula arising from a large septal branch. 
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echinococcal cyst. The patient was
given broad-spectrum antibiotics for
possible endocarditis, the surgical
team was consulted for considera-
tion of possible surgical resection of
the large mass, and workup for the
possibility of cardiac transplanta-
tion was begun. It was elected to
attempt to obtain a more definitive
diagnosis of the septal mass.
Computed tomography (CT) of the
chest with and without contrast was
performed and revealed a low-atten-
uation crescentic lesion effacing the
anteromedial aspect of the RV, with
a definite mass effect on the LV. A
sinus tract, which was filled with
contrast, was noted extending into
the interventricular septal region.
This contrast was seen to track ante-
riorly and be closely aligned with
the right ventricular aspect of the
mass. These features suggested that
the sinus tract might contain a large
amount of organized thrombus with
calcification. It was thought that the
mostly likely radiographic diagnosis
of the ventricular septal mass was an
organized thrombus; however, a sar-
coma-type lesion arising within the
ventricular septum could not be
excluded. Thus, it was decided to
proceed with endomyocardial biopsy

in order to obtain a tissue diagnosis
of the large RV mass. 

The first biopsy specimen was
nondefinitive, showing only a few
dilated, blood-filled spaces lined by
a single layer of endothelial cells,
reactive-appearing nuclei with promi-
nent nucleoli in the myocardium,
and fatty infiltration of the endo-
cardium. Based on these pathologic
findings, the possibility of intramy-
ocardial hemangioma was consid-
ered, but the possibility of other

neoplasms or various alternative
diagnoses could not be excluded;
therefore, another biopsy was rec-
ommended. The second specimen
was notable for the presence of
intramyocardial granulation and
fibrous tissue with necrotic myocytes
and organizing fibrinous deposits.
Additionally, endocardial fibrosis
with organizing fibrinous mural
thrombus approximately 1 week old
was observed. No evidence of neo-
plasm was noted (Figure 3). The

pathologic differential diagnosis
based on these findings included an
MI with secondary hemorrhage,
thrombosis and calcification; and a
primary myocardial hemorrhage
with hematoma formation, calcifica-
tion, and myocyte necrosis. A neo-
plastic process could not be excluded
with certainty, but there was no
histopathologic evidence to support
the diagnosis of a neoplastic lesion.  

The patient’s clinical condition
gradually improved, and she hemo-

dynamically stabilized without any
surgical intervention. The patient
was eventually discharged home
with standard heart failure medical
therapy, continued to show gradual
clinical improvement, and was able
to participate in a cardiac rehabilita-
tion program. Repeated TEE exami-
nation approximately 3 months
after initial presentation revealed 
a marked interval decrease in the
interventricular septal mass, making
the most likely diagnosis a resolving

The initial differential diagnosis included endocarditis, primary or metasta-
tic cardiac tumor that had infiltrated the myocardium, and sarcoid or
echinococcal cyst.

Figure 2. Serial transesophageal
echocardiogram images obtained 3
months apart in our patient. (A)
demonstrates the septal hematoma
as a large mass protruding into the
right ventricle (RV). (B) illustrates
interval resolution of the septal mass.
RA, right atrium; LA, left atrium; LV,
left ventricle; IVS, interventricular
septum. 
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septal hematoma (See Figure 2B). 

Discussion
The differential diagnosis of an
intramural cardiac mass encompass-
es only a few diagnostic categories.
The etiologies of such a mass include
thrombus, infectious mass, infiltra-
tive process (such as sarcoid), primary
intracardiac tumor (either benign or
malignant), and metastatic tumor.
The described echogenicity of the
cardiac mass in our patient was 
suggestive of either a resolving
hematoma or necrotic regions with-
in a tumor. The findings of coronary
cameral fistulae on diagnostic
angiogram and the sinus tract lead-
ing into the septal mass noted on
CT scan, in the presence of an 
elevated INR, suggest a possible eti-
ology for this rare finding of intra-
mural hematoma. 

Intramyocardial hematoma for-
mation in the setting of an MI is
thought to be an unusual form of
subacute cardiac rupture that tends
to occur along naturally occurring
dissection planes.1 Progression of
this “subacute” dissection to overt
rupture does occur and can be fatal.2

Given the high mortality rate asso-
ciated with cardiac rupture, most
patients with an intramyocardial
hematoma are treated surgically.
Surgical options include suturing,
buttressing with patches, and exci-
sion.3,4 In our review of the literature
we came across only 1 other case 
of a patient with a medically man-
aged intramyocardial hematoma
who survived.5 Interestingly, in the
other case of a peri-infarct intramy-
ocardial hematoma that was medical-
ly managed with a good outcome,
the hematoma was also located in
the IVS and resolved without surgi-
cal intervention.5 Because of the
need for temporary cardiac pacing
in our patient, it is also interesting
to note that complex ruptures with

serpiginous dissection tracts, located
remotely from the primary tear site,
often occur in the setting of acute
inferobasal infarctions, often in the
presence of complete heart block.6

The diagnosis of intramyocardial
hematoma is most often made by
echocardiography. Magnetic reso-
nance imaging has also been useful
in documenting the development of
an intramyocardial hematoma.7 In
our patient, the initial observation
of coronary cameral fistulae was
noted on diagnostic angiogram, then

TEE in combination with CT of the
chest defined the intramyocardial
mass and its anatomic location.
However, the diagnosis was not 
confirmed until 2 endomyocardial
biopsy samples had been obtained
and was not firmly established until
resolution of the hematoma was
noted on follow-up TEE examination
3 months after presentation. This
history illustrates the importance of
multiple diagnostic strategies in
approaching a patient with such a
complex presentation.

Figure 3. Endomyocardial biopsy specimen revealing fibrosis and organizing mural thrombus. (A) depicts the endo-
cardium (E), which shows fibrosis, and an organizing fibrinous mural thrombus (MT), approximately 1 week old.
Separate nodules of calcification (N) with associated histiocytic reaction are noted. Adipose tissue with fat necrosis
and hemorrhage (H) are present. No neoplasm was identified. (B) demonstrates the intramyocardial hemorrhage
(H) at higher magnification. Size bars are depicted and give reference measurements in millimeters (mm). 

A
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The role of anticoagulation therapy
as a risk factor for this rare post-MI
complication is unclear. Some studies
have associated anticoagulation with
an increased risk of cardiac perfora-
tion,8 but this may be offset by the
overall reduction in mortality pro-
vided by anticoagulation in the first
6 weeks after MI.8–10 Pliam and col-
leagues,1 in their study of intramy-

ocardial hematomas, concluded that
within the therapeutic range, anti-
coagulation therapy is probably not
a significant risk factor for intramural
hematoma formation. However, the
potential risk of supratherapeutic INR,
as was noted in our patient, has not
been formally evaluated, and clearly
has potential as a contributing factor
in this case.

The finding of coronary cameral
fistulae without a clear infarct vessel
on the initial diagnostic angiogram
is another interesting clinical feature
of this case. Coronary cameral fistulae
are rare and are usually congenital
communications between the coro-
nary arteries and the chambers or

great vessels of the heart.6 Acquired
coronary cameral fistulae may occur
secondary to a variety of occurrences,
including chest wall trauma, surgical
trauma or barotrauma after percu-
taneous transluminal coronary angio-
plasty, MI, permanent ventricular
pacing, and endomyocardial biopsy.11

Additionally, acquired coronary cam-
eral fistulae may occur spontaneously

when they are associated with severe
coronary atherosclerosis.12 The pres-
ence of coronary fistulae has even
been implicated in the etiology of
MI in several patients.13

It is probable in our patient that
the fistulae formed as a result of 
the transmural MI, secondary to the
occurrence of soft necrotic myocar-
dial tissue in the infarction region,
as has been previously described in
the literature.14 This may have created
a path for blood to track into the
septum and form the large septal
hematoma. However, the coronary
cameral fistulae may have just been
an incidental finding unrelated to the
formation of the septal hematoma. 

Conclusion
This case was initially a diagnostic
dilemma because of several con-
founding factors in our patient’s
presentation, including prior thoracic
surgeries (PDA repair, coarctation
repair, and aortic valve replacement)
and fever and elevated WBC count on
presentation. The complex medical
history and the finding of a cardiac
mass in the setting of a febrile patient
with an evolving MI led to initial
challenges in the diagnosis and man-
agement of this patient. Fortunately,
despite this complex presentation,
our patient recovered well, with res-
olution of the intramyocardial
hematoma. To our knowledge, this
is only the second case report in the
literature of a post-MI intramural
hematoma resolving without surgi-
cal intervention.                           
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