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Diagnosis of myocardial contusion after blunt chest trauma using
18F-FDG positron emission tomography
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ABSTRACT. Cardiac contusion is an infrequent complication of blunt chest trauma. The
definite diagnosis of myocardial contusion is complex and needs a number of
examinations such as electrocardiography, echocardiography, cardiac enzyme and
radionuclide perfusion scan. We present a patient who had a blunt chest trauma from a
car accident resulting in an acute myocardial infarction without injury to coronary
arteries. The non-viable myocardium was diagnosed with 18F-fluorodeoxyglucose
positron emission tomography (FDG PET) combined with 201Tl perfusion single photon
emission tomography (SPECT). This is the first report of FDG PET for the diagnosis of
myocardial contusion in blunt myocardial trauma.
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Cardiac contusion is usually caused by blunt chest
trauma arising from car accidents or falling injuries. The
reported incidence of cardiac contusion in patients with
blunt chest trauma ranges between 3% and 56%
depending on the diagnostic methods [1–4]. Acute
myocardial infarction is a rare but serious complication
after blunt chest trauma and is usually caused by injuries
to coronary arteries such as coronary thrombosis,
laceration, fistula and pseudoaneurysm [1, 5, 6]. A
number of methods have been employed to diagnose
cardiac contusion and to predict the associated compli-
cations. Electrocardiography, echocardiography and car-
diac enzymes are routine and additional coronary
angiography or 201Tl myocardial perfusion single photon
emission tomography (SPECT) have been used to
localize the injured myocardial walls [7].

18F-fluorodeoxyglucose positron emission tomography
(FDG PET) is known to have great advantages in the
assessment of myocardial viability [8]. There has been no
report citing findings of myocardial FDG PET in patients
with blunt chest trauma [1]. We report a case of acute
myocardial infarction without coronary artery injuries
after a blunt chest trauma, in which myocardial viability
status was evaluated by FDG PET combined with 201Tl
perfusion SPECT.

Case report

A 45-year-old previously healthy, ‘‘10 packs a year
cigarette smoking man’’ with no other risk factors for
ischaemic heart diseasewas admitted to hospital after a car
accident, inwhich he had been hit by the steeringwheel on
his anterior chest. On arrival, he complained of chest pain
and dyspnoea. On physical examination, no evidence of
hypotension or arrhythmia was found. He was diagnosed
with fractures of sternum and bilateral costochondral

junctionswith bone scan. The electrocardiography showed
sinus rhythm and non-specific T-wave inversion in leads
V3–6. The serum creatinine kinase was 221 U l21 with a
slight elevation of MB fraction (6.7 ng ml21).
Echocardiography revealed normal cardiac dimensions
and hypokinesia of the anterior wall with ejection fraction
of 51%. However, coronary angiography showed no
evidence of coronary artery disease. For the assessment
of myocardial viability, FDG PET scan (Allegro; Phillips
Medical Systems, Best, The Netherlands) was performed
after intravenous administration of 370 MBq (10 mCi) of
18F-FDG with usual oral glucose loading method [9]. A
metabolic defect was noted in the anteroseptal wall on
FDG PET corresponding to the perfusion defect on 201Tl
SPECT (ECAM; Siemens, Knoxville, TN) (Figure 1). This
matching defect is consistent with myocardial infarction
arising as a consequence of blunt chest trauma in the
context of normal coronary arteries. On 8 month follow-up
studies of 201Tl SPECT and echocardiography, there was
no improvement of perfusion and left ventricular wall
motion abnormality.

Discussion

Early diagnosis of cardiac lesions following blunt
trauma is essential but there remains no sensitive test for
myocardial contusion. Although the true diagnosis of
contusion can only be established by direct inspection of
myocardium [10], in the majority of cases, the diagnosis
of cardiac contusion with myocardial injury is made on
the basis of elevated creatinine kinase-MB fraction,
which is not predictive of the complications of cardiac
contusion [11, 12]. Myocardial regulatory contractile
proteins such as troponin I and T are considered to be
sensitive and specific for myocardial injury [2], despite
problems with timing of blood sampling after trauma.
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Echocardiography can be used as a screening tool for
ventricular dysfunction which is one of the most serious
complications of cardiac contusion but is often hampered
by a suboptimal ultrasound window [13]. There are a
few reports that blunt chest trauma may lead to acute
myocardial infarction caused by coronary artery dissec-
tion, thrombosis or fistula [6, 14, 15]. Contused myocar-
dial tissue is histologically characterized by
intramyocardial haemorrhage, oedema and necrosis of
myocardial muscle cells, which are similar to the
findings of acute myocardial infarction [10]. In the
assessment of myocardial viability, FDG PET has been
used as the method of choice for the diagnosis of non-
viable, infarcted myocardium. In this study, FDG PET
identified the exact extent and location of the injured
tissue by describing non-viable myocardium despite the
presence of normal coronary arteries. The presence of
infarction was confirmed by the lack of improvement in
myocardial perfusion and wall motion at 8 month
follow-up studies by 201Tl SPECT and echocardiography.
This is the first report to use FDG PET for diagnosis of
myocardial contusion after blunt chest trauma in a
patient with normal coronary artery.
In conclusion, FDG PET helped to identify the

contused myocardium as a result of perfusion-metabo-
lism matching defect suggesting non-viable infarcted
myocardium. FDG PET may be useful in early decision
making for patients with blunt chest trauma in a case
with indistinct laboratory and imaging findings.
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Figure 1. Short axis slice of (a) myocardial 18F-fluorodeoxyglucose positron emission tomography (FDG PET) and (b) 201Tl single
photon emission tomography (SPECT) demonstrated perfusion-metabolic matching defect in anteroseptal wall (arrows),
indicating non-viable myocardium.
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