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Abstract: Secondary cardiac cancer most frequently originates from primary lung cancer and most commonly oc-
curs in the pericardium. On electrocardiographic examination, patients with secondary cardiac cancer occasionally
show ST segment elevation that mimics acute coronary syndrome, despite the absence of coronary artery occlu-
sion. We herein describe a rare case of secondary cardiac cancer that presented with ST segment elevation and
review the literature regarding ST segment elevation caused by secondary cardiac cancer. A 73-year-old Japanese
woman was admitted to the hospital with chest pain. Electrocardiography showed abnormal ST segment elevation in
the precordial and lateral leads, suggestive of ST-elevation myocardial infarction. Emergency coronary angiography
showed occlusion of the distal left anterior descending coronary artery (LAD), and plain old balloon angioplasty of
the LAD was performed. The ST segment elevation initially resolved after angioplasty, but recurred after 7 days.
Contrast-enhanced chest computed tomography showed primary lung cancer in the left lower lobe, pericardial me-
tastasis, and myocardial metastasis in the intraventricular septum and posterolateral wall of the left ventricle.
Histopathological examination of the lung cancer was not performed. Patients with ST segment elevation due to
secondary cardiac cancer may have symptoms and electrocardiographic changes mimicking anteroseptal or lateral
infarction without the development of abnormal Q waves. These findings are frequently associated with posterolat-
eral or anteroseptal invasion by primary lung cancer and may indicate a poor prognosis. In conclusion, physicians
should be aware that secondary cardiac cancer may present with symptoms and ST segment elevation mimicking
acute coronary syndrome, indicating a poor prognosis.
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Introduction mary lung cancer may have ST-T changes on
ECG that mimic ST elevation myocardial infarc-
tion (STEMI), even in the absence of coronary
artery occlusion [3]. Tumor compression or
invasion of a major coronary artery leading to

occlusion has been reported, but is rare [4, 5].

Secondary cardiac cancer most frequently orig-
inates from primary lung cancer [1, 2]. Cardiac
metastasis is detected in 25% to 30% of autop-
sy examinations of patients with primary lung
cancer, but it is difficult to diagnose before
death because it is often asymptomatic [2].
The most common site of cardiac metastasis is
the pericardium, and metastasis to the myocar-
dium or endocardium is rare [3].

We herein present a rare case of myocardial
and pericardial metastasis of primary lung can-
cer that presented with coronary artery occlu-
sion probably caused by external tumor com-
pression of the left anterior descending coro-
nary artery (LAD). Interestingly, the ST segment
was re-elevated after percutaneous coronary

Secondary cardiac cancer may result in various
abnormalities on electrocardiography (ECG)
including bradycardia, atrial fibrillation, ST-T

changes, and premature atrial or ventricular
contractions [3]. Patients with direct transmu-
ral invasion or myocardial metastasis from pri-

intervention (PCl), and the ST segment eleva-
tion persisted during hospitalization. We also
herein review the literature describing STEMI-
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Figure 1. Electrocardiography (ECG) findings in our patient. A. ECG 1 year before admission showed no significant
ST-T changes. B. ECG on admission showed ST segment elevation in leads |, aV , and V3-V6. C. ECG on day 2 showed
improvement of the ST segment elevation and terminal T-wave inversion in leads I, aV, and V3-V6. D. ECG on day
5 showed recurrence of the ST segment elevation in leads |, aV , and V3-V6. The ST segment elevation persisted

throughout the remainder of the hospital admission.

like ECG abnormalities in patients with second-
ary cardiac cancer.

Case report

A 73-year-old woman was admitted to our hos-
pital with a 1-week history of intermittent chest
pain, which was not clearly related to exercise
and had gradually increased and become per-
sistent half an hour before admission. She had
a history of atrial fibrillation and had taken riva-
roxaban (15 mg/day) for the past 2 years to pre-
vent thromboembolism, but had no other
remarkable medical or family history. She was
a nonsmoker and did not consume alcohol. An
ECG from 1 year before admission did not show
significant ST-T changes (Figure 1A).

On admission, her height was 147.3 cm, weight
was 50.0 kg, body temperature was 36.8°C,
and blood pressure was 110/58 mmHg. Her
heart rate was 72 beats per minute and was
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irregular. Physical examination revealed no sig-
nificant abnormalities. She presented with
shortness of breath in room air, with a blood O,
saturation of 96%, partial O, pressure of 82
mmHg, and partial CO, pressure of 37 mmHg.
Chest X-ray showed moderate cardiomegaly
(cardiothoracic ratio of 63%), but no congestion
or pleural effusion was observed. ECG showed
atrial fibrillation with ST segment elevation in
leads |, aV, and V2-V6, suggestive of STEMI
(Figure 1B). Laboratory tests showed a high
white cell count (13,400/mm3; normal, <9000/
mm?) and high levels of troponin (Tn)-1 (2.05
ng/ml; normal, <0.04 ng/ml), brain natriuretic
peptide (456.3 pg/ml; normal, <18.4 pg/ml),
and C-reactive protein (6.05 mg/dl; normal,
<0.30 mg/dl). Levels of cardiac enzymes,
including aspartate aminotransferase (AST),
creatine phosphokinase (CK), CK-MB, and lac-
tate dehydrogenase (LDH), were normal. Levels
of lipid parameters, including low-density lipo-
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Figure 2. (A, B) Coronary angiography (CAG) and (C, D) contrast-enhanced
chest computed tomography (CT) findings. (A) CAG on admission showed oc-
clusion of the distal left anterior descending coronary artery (white arrow).
(B) CAG after plain old balloon angioplasty showed revascularization with

Nagoya, Japan) was passed
through the lesion into the
distal LAD. Thrombus aspira-
tion was attempted using an
Eliminate 3 catheter (Terumo,
Tokyo, Japan) but was unsuc-
cessful. The intravascular ul-
trasound catheter could not
be advanced through the
lesion. Therefore, plain old
balloon angioplasty (POBA)
was performed using a Tenku
catheter (2.0-mm diameter,
15-mm length; St. Jude Med-
ical, Saint Paul, MN, USA). No
indentation of the balloon
was observed during inflation.
After POBA, TIMI grade 3 flow
was observed, but the LAD
lesion was still visible (Figure
2B). POBA was repeated twice
with no further improvement.
Considering the small diame-
ter of the target lesion, stent
implantation was not perfor-

persistent residual stenosis (white arrow). (C) Contrast-enhanced CT on day med.
7 showed an irregularly shaped mass in the left lower lobe of the lung adja-

cent to the left atrium (white arrow). Part of the pericardium was thickened
(asterisk). (D) Myocardial masses were present in the apex and intraven-
tricular septum (black arrow) and in the left lateral wall (white arrow). An

intrapulmonary metastasis is also visible (asterisk).

protein cholesterol, high-density lipoprotein
cholesterol, and triglycerides, were also nor-
mal. Transthoracic echocardiography (TTE) had
poor penetration, but did not show massive
pericardial effusion or other obvious abnormali-
ties except for apical hypokinesis. Sublingual
nitroglycerin improved but did not completely
resolve the patient’s chest pain. She was treat-
ed with oral aspirin (200 mg), oral clopidogrel
(300 mg), and intravenous heparin (5000 IU).
Emergency coronary angiography (CAG) was
performed via the right femoral artery using
6-Fr sheath and showed occlusion of the distal
LAD (Figure 2A). The occlusion did not change
after intracoronary injection of isosorbide dini-
trate. There were no other stenotic lesions or
visible coronary calcifications in the left or right
coronary arteries. Based on these findings, PCI
was performed. A guiding catheter (6-Fr
Launcher JL 3.5; Goodman, Nagoya, Japan)
was advanced into the left coronary artery, and
a guidewire (Asahi Sion Blue; Asahi Intecc,
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The patient’'s chest pain
resolved after the POBA pro-
cedure. On day 2 after the
procedure, the ST segment
elevation in leads I, aV, and
V2-V6 was obviously improved (Figure 1C). The
cardiac enzyme levels (AST, CK, CK-MB, and
LDH) were normal, but the Tn-I level remained
high (1.58 ng/ml). On day 5, the Tn-I level had
returned to normal. On day 6, the patient com-
plained of frequent lower back pain, but there
were no changes on ECG, laboratory data, or
chest X-ray findings. On day 7, ECG showed ST
segment re-elevation in the precordial leads,
but the patient did not complain of chest pain
(Figure 1D). Repeated TTE showed no addition-
al changes. Contrast-enhanced computed
tomography (CT) of the chest and abdomen
showed an irregularly shaped mass in the lower
lobe of the left lung adjacent to the left atrium
(Figure 2C). No significant pericardial effusion
was observed, but the left lateral part of the
pericardium was thickened and slightly
enhanced, suggesting pericardial metastasis
of the lung cancer. There were also myocardial
lesions with necrotic areas in the intraventricu-
lar septum and posterolateral wall of the left
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ventricle (Figure 2D). Bone metastases in the
L1 vertebra and right sacrum and multiple met-
astatic pulmonary nodules were simultaneous-
ly observed. There were no abnormal masses
in the neck or abdomen. These findings strong-
ly suggested left ventricular myocardial metas-
tasis of primary lung cancer. Tumor marker lev-
els were elevated as follows: carbohydrate anti-
gen 19-9 (71.6 U/ml; normal, <36.9 U/ml),
cytokeratin 19 fragment (27.0 ng/ml; normal,
<3.5 ng/ml), and neuron-specific enolase (28.4
ng/ml; normal, <16.3 ng/ml). ECG showed per-
sistent ST segment elevation. Because sputum
cytology findings were negative, we recom-
mended that the patient undergo transbron-
chial lung biopsy to obtain a histopathological
diagnosis. However, the patient refused further
investigation and treatment for her lung cancer.
She was prescribed oral oxycodone (80 mg/
day) and was transferred to a hospice on day
28. Two months after discharge, she died of
respiratory failure due to progression of the
lung lesion. Autopsy could not be performed.

Discussion

Secondary cardiac cancer, especially metastat-
ic cancer, most frequently originates from pri-
mary lung cancer [2]. However, it can also origi-
nate from bronchogenic carcinoma, breast can-
cer, esophageal cancer, and non-solid cancers
such as leukemia, lymphoma, and Kaposi's
sarcoma [6]. Diagnosis of metastatic cardiac
cancer while the patient is alive can be difficult
because of the lack of specific signs or symp-
toms [6]. Some patients with secondary cardi-
ac cancer, including metastatic cancer and
direct invasion of cancer into the heart, may
develop symptoms mimicking acute coronary
syndrome (ACS) and exhibit ECG changes sug-
gestive of STEMI. To the best of our knowledge,
only 18 patients with secondary cardiac cancer
who had STEMI-like ECG changes and evidence
of myocardial involvement on imaging examina-
tions such as CT or echocardiography have
been previously reported (Table 1) [7-24].
Seventeen of these 18 patients were male.

Symptoms, ECG changes, and laboratory find-
ings

All the previously reported patients complained
of chest pain, discomfort, or dyspnea mimick-
ing ACS or congestive heart failure. Some
patients had intermittent symptoms mimicking
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effort angina that persisted for several weeks
before admission [7, 10, 20]. However, half of
the previously reported patients had sudden-
onset or progressive symptoms that started
within a few days of admission, mimicking ACS
[9, 11, 14, 15, 17, 18, 21, 23, 24]. In addition,
most of the patients showing ACS-like symp-
toms had dyspnea at the time of admission [9,
11-14, 16, 18, 20]. Post-admission symptoms
were clearly reported in only two patients; both
had presented with persistent chest pain [15,
17]. Notably, half of the patients did not have a
diagnosis of malignancy at the time of admis-
sion with cardiac symptoms [10, 12-14, 16, 18,
20, 23, 24]. Why symptoms mimicking effort
angina or ACS may occur in such patients is
unclear; interestingly, however, most of the
patients had a transmural myocardial tumor-
ous lesion. Considering the frequency of dys-
pnea at the time of presentation, left ventricu-
lar dysfunction resulting from a cardiac tumor-
ous lesion may contribute to the symptoms
mimicking angina or ACS in such patients.

Most of the patients had ST segment elevation
in the precordial or lateral leads. The most fre-
quent abnormality was ST segment elevation in
the lateral leads (I, aVL, and V5/V6), which
occurred in 10 patients [7-9, 12, 13, 16, 18-20,
24]. The next most frequent abnormality was
ST segment elevation in the precordial leads
(V1, V2, and V3/V4), which occurred in seven
patients [10, 11, 14, 15, 21-23]. Only one
patient had ST segment elevation in the inferior
leads [17]. Metastatic or invasive myocardial
cancer can usually be classified as apical,
anteroseptal, anterolateral, or posterolateral.
The six patients with a posterior or posterolat-
eral tumor had ST segment elevation in the lat-
eral leads [7, 8, 18-20, 24]. The five patients
with an anterior or anteroseptal tumor had ST
segment elevation in the precordial leads [10,
14, 21-23]. The five patients with an apical or
anterolateral tumor had ST segment elevation
in both the lateral and precordial leads [9, 11,
13, 15, 16]. The patient with diffuse pericardial
metastases affecting all cardiac chambers and
symptoms mimicking constrictive-effusive peri-
carditis had ST segment elevation in the precor-
dial leads [12]. These findings indicate that the
leads with ST segment elevation may reflect the
location of the myocardial tumor, similar to the
way in which ST segment elevation reflects the
location of STEMI. Interestingly, only two

Int J Clin Exp Med 2015;8(5):7719-7727
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Table 1. Characteristics of patients with secondary cardiac cancer and electrocardiographic changes mimicking ST elevation myocardial infarc-

tion
Age, ECG !eads ) . . Metastasis or M?SSN? Coronary
Author Year showing ST Symptoms Primary lesion Histo-pathology ) . ) pericardial ) Outcome
sex elevation direct invasion effusion angiogram

Yao [7] 1997 71 M I, 1l,av _aV, V4-6 Chest pain Lt lung (lower lobe) S | (posterolateral) (-) Not done Unknown
Astorri [8] 2000 73 M I, av, Chest pain Lt lung S | (posterolateral) ) Not done Unknown
Vallot [9] 2001 69 M |, aV V4-6 Dyspnea Lt lung (lower lobe) S M (apex) (+) Not done Dead (15 days)
Konishi [10] 2001 69 M Vi-4 Chest pain Rt lung (lower lobe), Stomach A M (anteroseptum) (+) Normal Dead
Daher [11] 2003 54 M V2-5 Chest pain, dyspnea Lt lung (upper lobe) S M (apex) (-) Not done Unknown
Rodrigues [12] 2003 56 M |, aV V4-6 Chest pain Lt lung (upper lobe) S M (pericardium) (-) Normal Dead
Kinjo [13] 2005 65 M l,aVv v2-5 Dyspnea, cough Lt lung (lingual lobe) L | (anterolateral) (-) Not done Dead
Samaras [14] 2007 69 M V2-5 Chest pain, dyspnea Rt lung (upper lobe) S M (anteroseptum) (-) Not done Unknown
Okwuosa [15] 2008 61 M V2-6 Chest pain, diaphoresis Rt lung (upper lobe) AS M (apex) (-) LAD occlusion Unknown
Roubille [16] 2008 51 M I, av Vv4-6 Chest pain, dyspnea Lt lung (lower lobe) A | (apex) (-) Normal Unknown
Aggarwala [17] 2008 71F II, 1l, avVf Chest pain Hematologic malignancy Hematolymphoid neoplasm M (RA, TA, AV groove) (-) RCA stenosis Dead (1 month)
Guha [18] 2010 47 M I, av Vv4-6 Chest Pain Lt lung (hilar mass) SC | (posterolateral) -) Not done Unknown
Vivas [19] 2010 24 M l,av V5-6 Chest pain, dyspnea Osteo-sarcoma (It lung metastasis) Osteo-sarcoma | (posterolateral) (+) Normal Dead (a few days)
Roy [20] 2011 48 M V4-6 Chest pain Lt lung S | (posterior) -) Not done Dead (two days)
Toledano [21] 2012 59 M V15 Chest pain Lung L M (anterior) ) Normal Unknown
Oliveira [22] 2012 81 M V2-4 Chest discomfort Esophageal cancer S M (anteroseptum) (-) Normal Dead
Ciurus [23] 2013 58 M V2-6 Chest pain Lt lung SC | (anterior) () LCX stenosis Dead (3 months)
Kim [24] 2014 62 M I, av, Chest pain Lt lung S | (posterolateral) (-) Normal Unknown

Abbreviations: Lt, left; Rt, right; S, squamous cell carcinoma; A, adenocarcinoma; L, large cell carcinoma; AS, adenosquamous cell carcinoma; SC, small cell carcinoma; |, direct invasion; M, metastasis; RA, right atrium; TA, tricuspid annulus;
AV, atrioventricular; LAD, left anterior descending coronary artery; RCA, right coronary artery; LCX, left circumflex coronary artery.
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patients had ST segment elevation in the infe-
rior leads [7, 17], suggesting that metastatic
myocardial cancer of the inferior wall is rare.
Moreover, ST segment elevation due to meta-
static cardiac cancer is characterized by the
persistence of these changes and absence of
evolution, such as the development of Q waves
[8, 10, 13, 14, 18, 20, 23, 24]. Additional ST
segment elevation may develop a few months
later in leads that did not have significant ST-T
changes atthe time of admission [14]. Abnormal
Q waves were rare, being reported in only two
patients [10, 23]. In our patient, the ST seg-
ment elevation and chest pain initially improved
after angioplasty. The ST segment elevation
subsequently recurred, but without further
chest pain. These findings suggest that initial
ST segment elevation may reflect both myocar-
dial ischemia and metastasis, and that recur-
rent and persistent ST segment elevation after
PCI without the development of abnormal Q
waves may reflect progression of the myocar-
dial metastasis. To the best of our knowledge,
STEMI-like ECG changes have not been report-
ed in patients with primary cardiac tumors. In
our review of the literature, we found no reports
describing ST-T changes in adults with primary
cardiac tumors, which are rare. Various tachyar-
rhythmias and bradyarrhythmias have been
reported in pediatric patients with primary car-
diac tumors, but no clear ST-T changes have
been reported in this population [25].

Cardiac enzyme data on admission, including
AST, CK, CK-MB, and LDH levels, were reported
in 11 patients, and were all normal [7, 8, 10,
13-16, 18, 20, 23, 24]. Tn-T or Tn-I levels were
reported in six patients [11, 14, 15, 18, 23, 24]
and were high in four patients [11, 15, 23, 24].
Tn levels may stay elevated or gradually
decrease after admission [11, 15, 23]. Two
patients had a high brain natriuretic peptide
level [14, 16]. Considering these findings, a nor-
mal cardiac enzyme level may be another dis-
tinctive feature in patients with ST segment
elevation due to metastatic cardiac cancer.

Imaging modalities used for diagnosis

The most common imaging modality used for
the initial diagnosis of metastatic cardiac can-
cer was TTE, which was used to detect myocar-
dial metastasis or myocardial invasion from an
adjacent tumor in 12 patients [7, 9, 12, 15-19,
21-24]. Five patients were initially diagnosed
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based on contrast-enhanced chest CT findings
[8, 10, 13, 14, 20]. Contrast-enhanced mag-
netic resonance imaging of the heart may be an
alternative to CT, but was used for the initial
diagnosis in only one patient [11]. It may be
useful for secondary investigation after CT or
TTE for the definitive diagnosis of metastatic
cardiac cancer [10, 16, 17, 19, 23]. Myocardial
perfusion single-photon emission CT (SPECT)
using technetium-99m-hexakis-methoxy-isobu-
til-isonitrile (MIBI) can show a myocardial can-
cer lesion as a photon-deficient area, but this is
similar to the appearance of myocardial infarc-
tion [10] and is therefore not specific for myo-
cardial cancer. In our case, TTE was not very
useful for initial diagnosis of the myocardial
lesion because of poor penetration. A combina-
tion of TTE and contrast-enhanced CT may
therefore be useful for the initial diagnosis of
secondary cardiac cancer. CAG was performed
in 10 patients and showed normal findings in
eight [10, 12, 16, 19, 21, 22, 24]. No feeding
arteries to the cardiac tumor were found in any
of the patients who underwent CAG. Two
patients had significant stenosis on CAG. One
of these patients had stenosis in the right coro-
nary artery with ST segment elevation in the
inferior leads [17]. The other patient had steno-
sis in the left circumflex artery; however, a myo-
cardial tumor was present in the anterior wall
with ST segment elevation in the precordial
leads [23], suggesting that the ECG changes
may have reflected tumor invasion rather than
myocardial ischemia. Another patient had
obstruction of the LAD and underwent a failed
attempt to pass a guidewire through the occlu-
sion [15]. This patient had occlusion of the dis-
tal LAD and an apical metastatic lesion, similar
to our patient. Whether the metastatic lesion
adjacent to the LAD caused direct vascular
occlusion is unclear. However, it should be
noted that coronary artery obstruction may be
an infrequent complication of secondary cardi-
ac cancer. Left ventriculography was performed
in three patients [12, 19, 21] and showed a left
ventricular mass in two of these patients. Left
ventriculography may therefore be a useful
investigation technique in patients with sus-
pected secondary cardiac cancer.

Location of the primary cancer, histopathologi-
cal findings, and outcome

Unfortunately, we were unable to determine the
histopathological features of the primary lung

Int J Clin Exp Med 2015;8(5):7719-7727
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cancer in our patient. The metastatic cancer
originated from primary lung cancer in 14 of the
18 previously reported patients [7-9, 11-16, 18,
20, 21, 23, 24], and the remaining four patients
had combined primary lung and stomach can-
cer, a hematolymphoid neoplasm, a primary
osteosarcoma, and primary esophageal can-
cer, respectively [10, 17, 19, 22]. The primary
lesion was in the left lung in 11 of the 14
patients with primary lung cancer [7-9, 11-13,
16, 18, 20, 23, 24]. Direct invasion into the
heart occurred in eight of these 14 patients [7,
8, 13, 16, 18, 20, 23, 24], all of whom had a
primary lesion in the left lung and ST segment
elevation in the lateral leads. Actually, five of
these eight patients showed direct invasion
into the lateral wall, suggesting that the lateral
wall is frequently affected by direct invasion of
primary lung cancer [7 ,8,13, 18, 24]. The histo-
pathological findings in these eight patients
included squamous cell carcinoma (n = 4),
small cell carcinoma (n = 2), adenocarcinoma
(n=1), and large cell carcinoma (n = 1). Cardiac
metastasis occurred in the remaining six of the
14 patients, including two patients with right-
sided primary lung cancer [9, 11, 12, 14, 15,
21]. Interestingly, cardiac metastasis occurred
mainly in the apical and anteroseptal areas [9,
11, 14, 15, 21], except in one patient who had
diffuse pericardial metastasis [12]. These
patients often had ST segment elevation in the
precordial leads [11, 14, 15, 21]. The histo-
pathological findings in these six patients
included squamous cell carcinoma (n = 4), ade-
nosquamous cell carcinoma (n = 1), and large
cell carcinoma (n = 1). These findings suggest
that squamous cell carcinoma is the most fre-
quent cause of secondary cardiac cancer, both
in cases of direct invasion and in cases of car-
diac metastasis from primary lung cancer.
Squamous cell carcinoma accounts for 20% to
30% of non-small-cell lung cancers and com-
monly arises from the epithelial cells of the cen-
tral airways [26]. Squamous cell carcinoma
generally exhibits locally aggressive growth
with invasion into adjacent organs and metas-
tasis to the regional bronchial lymph nodes; it
metastasizes to distant organs less frequently
than does adenocarcinoma [26]. In general, the
most common cardiac site for metastasis is the
pericardium [3], and previous studies have
reported that the most probable metastatic
pathway from the lung to the heart is via retro-
grade lymphatic extension [27, 28]. However,
more recent studies have reported that pericar-
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dial metastasis is associated with massive
pericardial effusion in more than half of affect-
ed patients and that the most common loca-
tions of metastatic nodules in the pericardium
are the free wall of the right ventricle and the
right atrioventricular groove [29]. Most of the
previously reported patients with cardiac
metastasis rather than direct invasion had an
intramural mass rather than a pericardial lesion
and little or no pericardial effusion; massive
pericardial effusion was present in only two
patients [9, 10]. The previously reported
patients had cardiac metastatic lesions in the
anteroseptal or apical areas. The anterior wall
of the left ventricle, anterior two-thirds of the
interventricular septum, and most of the apex
usually receive their blood supply from the LAD
[30]. The LAD is considered to be the most
important coronary artery because it supplies
more than 50% of the left ventricular mass
[31]. Hematogenous metastasis via the LAD
may therefore play an important role in the car-
diac metastasis of lung cancer.

Autopsy was performed in two of the previously
reported patients [10, 13], one of which had
normal CAG findings [10]. Interestingly, autopsy
showed infiltration of tumor cells into the myo-
cardium in both cases, with no evidence of
myocardial necrosis due to ischemia. These
findings may help us to understand the mecha-
nisms underlying ST segment elevation in
patients with secondary cardiac cancer. A pre-
vious report described a patient with acute
myocardial infarction due to intravascular
tumor thromboembolism in the intramural
branches of the coronary artery, but no ST seg-
ment elevation was present on ECG [32].
Moreover, most of the previously reported
cases showed transmural secondary cardiac
cancer on CT, MRI, or TTE. Together, these find-
ings suggest that transmural myocardial dam-
age by infiltration of tumor cells may be the
cause of persistent ST segment elevation with-
out the development of abnormal Q waves in
these patients, rather than ischemic necrosis.

The clinical outcome was described in nine of
the previously reported patients [9, 10, 12, 13,
17, 19, 20, 22, 23]. In these nine patients, the
survival time after admission ranged from 2
days to 3 months, suggesting that STEMI-like
ECG changes due to secondary cardiac cancer
may indicate a poor prognosis. Physicians
should be aware of the possibility that such
patients may die within a few days.

Int J Clin Exp Med 2015;8(5):7719-7727
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Conclusions

Patients with secondary cardiac cancer may
have symptoms mimicking ACS and STEMI-like
ECG changes, even in the absence of coronary
artery stenosis or occlusion. Patients may have
persistent ST segment elevation in the precor-
dial and/or lateral leads without the develop-
ment of abnormal Q waves. ST segment eleva-
tion most frequently occurs in the posterolat-
eral or anteroseptal leads, consistent with inva-
sion of the myocardium in these areas. Patients
with secondary cardiac cancer who present
with symptoms and ECG changes mimicking
anteroseptal or lateral infarction have a poor
prognosis, and physicians should be aware of
the possibility of early death.
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