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Coronary artery occlusion following blunt chest
trauma: acasereport and review of theliterature
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ABSTRACT

Blunt chest trauma causing coronary artery occlusion and myocardial infarction is a rare but po-
tentially fatal condition. We present the case of a healthy 29-year-old man who developed a my-
ocardial infarction due to complete occlusion of the proximal right coronary artery following
blunt chest trauma. A review of the literature found 63 cases of previously healthy patients under
40 years of age who developed coronary artery occlusion following blunt chest trauma; diagnosis
in all cases had been proven by angiography or during autopsy. The presentation, results of elec-
trocardiography and echocardiography and laboratory findings of these patients are described.
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RESUME

Le traumatisme abdominal fermé entrainant une occlusion de I'artére coronaire et un infarctus du
myocarde est une atteinte rare mais pouvant étre fatale. Nous présentons le cas d’'un jeune
homme &gé de 29 ans auparavant en bonne santé qui fut victime d’un infarctus du myocarde d a
une occlusion compléete de la portion proximale de |'artére coronaire droite a la suite d'un trau-
matisme abdominal fermé. Une revue de la littérature a permis de trouver 63 cas d'occlusion de
I'artere coronaire découlant d’un traumatisme abdominal fermé. Ces patients étaient tous agés de
moins de 40 ans et étaient auparavant en bonne santé. Dans tous les cas, le diagnostic avait été
prouvé lors d’une angiographie ou d'une autopsie. Nous décrivons la présentation, les résultats de
I"électrocardiographie et de I'échocardiographie et les résultats de laboratoire pour ces patients.

Introduction ferential diagnosis for these trauma patients. Myocardial

infarction (MI) as a cause of chest pain is not generally

Most patients presenting with blunt chest trauma complain
of chest pain or dyspnea. Although the vast majority of
these patients will have only minor injuries that account
for their pain, some will have serious underlying condi-
tions that require specific therapy. Pneumothorax, cardiac
tamponade, and acute aortic tear are considered in the dif-

considered in patients with blunt chest trauma unless M1 is
thought to have preceded the traumatic incident. In patients
with chest pain clearly related to an impact to the chest,
and in those without classic risk factors for coronary artery
disease, trauma-induced M1 israrely considered in the dif-
ferentia diagnosis.
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We present the case of a young healthy man with blunt ~ ECG was not obtained at the initial ED.

chest trauma causing the complete occlusion of the right He was transferred to a regional trauma centre, where a
coronary artery (RCA) resulting in an inferior Ml. Wethen  12-lead ECG was ordered. Results of the 12-lead ECG
review the literature related to young previously healthy  showed ST-segment elevation of 4-mminleads I, 111, and
adults with proven coronary artery occlusion following  aVF, pathologic Q waves in 1ll and aVF, an incomplete
blunt chest trauma. right bundle branch block and a sinus rhythm (Fig. 1). A

transthoracic and transesophageal echocardiogram, or-
Casereport dered to rule out cardiac tamponade, showed a markedly

dilated right ventricle, akinesis of the inferior wall, an gec-
A 29-year-old previously healthy man who was riding a  tion fraction of 65%, and no pericardial effusion. A cardi-
motorcycle was struck on his left side by a car travelling  ology consultation was obtained, and the patient under-
at about 50 km/h. The car rolled over his left leg, left  went angiography, which demonstrated 100% occlusion of
shoulder, chest and abdomen. He had normal vital signs  the proximal RCA with associated thrombus. There was
in the field and a normal neurological examination. He  mild collaterd filling from the distal left anterior descend-
complained of upper back pain, leg pain and dyspnea.  ing (LAD) artery, and the remainder of the coronary vascu-
He was transported to a local emergency department,  lature was normal.
where radiographs demonstrated a left midshaft femur The patient was treated medically with ASA therapy, ni-
fracture and aright scapular fracture. Results of chest ra-  troglycerin, beta-blockade and angiotensin converting en-
diography and contrast-enhanced CT of the chest were  zyme (ACE) inhibitors. Systemic thrombolytics were with-
normal. Laboratory studies at that time showed a crea-  held due to the recent trauma. Angioplasty was not an
tine kinase (CK) of 7137, 4.5% of which was CK-MB. A  option because of the complete luminal occlusion, and
gualitative troponin test was positive. A rhythm strip to  coronary artery bypass was considered too invasive for this
evaluate for arrhythmias related to a possible cardiac  lesion. His femur fracture was repaired and he was dis-
contusion showed a normal sinus rhythm. A 12-lead  charged from the hospital after 14 days.
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Fig. 1. Results of a 12-lead ECG taken after the patient was transferred to a regional trauma centre.
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Materials and methods

We conducted a review of the literature looking for case
reports of blunt chest trauma resulting in angiographically
or autopsy-proven coronary artery occlusion in patients
without pre-existing risk factors for MI. The methods uti-
lized in article retrieval, as well as the scope of the study,
were approved by an internal investigational review board.
We began with a MEDLINE review using key words
“blunt chest trauma” and “myocardia infarction.” Articles
wereincluded if they were in English and provided clinica
information on one or more patients with blunt trauma and
an M| documented by angiogram or autopsy. Cases were
excluded if the patient was under 15 years old, had a prior
history of coronary artery disease, if there was an asympto-
matic period between the injury and the diagnosis of Ml,
or if the patient had documented hyperchol esterolemia, hy-
pertension, diabetes mellitus, collagen vascular disease,
hypercoagulability or known family history of premature
heart disease. Patients under 15 (our institutional age cut-
off for adult v. pediatric trauma) were excluded to avoid
combining adult and pediatric patients. Pediatric patients
display different injury patterns following thoracic trauma,
due to greater compliance of their chest wall. Patients older
than 40 were also excluded, both to €iminate the risk of
inadvertently including patients with pre-existing heart dis-
ease and to limit the review to our population of interest —
specifically, younger adult patients in whom heart disease
is usually not suspected. We reviewed the references of all
articles retrieved from the computerized search for addi-
tional cases.

Results

The search strategy returned 58 articles containing 62
cases that met our criteria.* Including the case report
above, atotal of 63 cases were identified.

Demographics and mechanisms of trauma

Of the 63 patients, 57 were male. The mean and median
age was 28.1 and 29 years, respectively, with arange of 16
to 40 years. Ethnicity was reported in only 11 patients, al
of whom were Caucasian. Thirty patients presented for
evaluation the same day as the trauma, 4 presented after 1
day, 7 within 5 days, 2 in 2 weeks, 1 at 21 days, and 19
cases did not provide thisinformation.

The initial traumatic event included automobile colli-
sions (24), motorcycle accidents (13), pedestrian hit by a
motorcycle (1), bicyclist hit by motorcycle (1), bicycle ac-
cident (2), fall from height (1), crush injury (no further de-
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tails) (1), water-skiing accident (1), fight/struck with fist or
elbow (2), contact with other player during sports (9),
struck in chest by a ball (3), skiing accident (1), plane
crash (1), crushed in closing car door (1), and struck in the
chest by an umbrella tip (1). One case did not provide
enough information to determine the initial trauma.

Presenting complaints and physical examination

of the chest

Of the 45 patients with presenting complaints described,
38 presented with chest pain, 20 who described their pain
as “severe.” Four patients had pleuritic or reproducible
chest pain and 5 patients had no chest pain, athough 3 of
these had dyspnea. Two patients were unconscious and un-
ableto give ahistory.

Thirty patients had a physical exam of the chest wall de-
scribed. Twenty of these had an abnormal chest exam with
tenderness, ecchymosis, hematoma, abrasion, subcuta-
neous emphysema or contusion. Ten were specifically
noted to have a normal chest examination.

Of the 38 patients with blood pressure noted, only 5
were hypotensive (systolic blood pressure < 90 mm Hg).
Similarly, only 11 patients out of 34 with documented
pulserates had arate greater than 100 beats/min.

Laboratory tests, radiography and ECG findings
Thirty-five patients had an initial CK drawn on evaluation
and described in the case report. Thirty-two of these were
elevated, with a range of 257 to >10000 U/L. Three pa
tients had an initia CK in the normal range. Twenty-three
patients had both a CK and CK-MB measured, and 18 of
these had an elevated MB fraction (>4% of total CK).
Three patients had a quantitative test for troponin, 2 of
which were normal and 1 was elevated (5.7 ng/mL). One
patient (the case reported above) had a qualitative test for
troponin performed, which was positive.

Forty-five patients had the results of chest radiography
described in the case reports. Eighteen were normal, and
27 showed the following abnormalities (some patients had
multiple findings): rib fractures (11), pulmonary contu-
sions (7), pulmonary edema (4), cardiomegaly (6), abnor-
mal mediastinum (4), pleural effusions (3), pneumothorax
(5), sternal fracture (1) and scapular fracture (1).

Forty-five patients had the results of ECG on presenta-
tion described in the case report. Only 1 was described as
“normal,” and this patient had a CK of 900 with 22% MB
fraction. The remaining 44 ECGs were consistent with
acute M1 (AMI) patterns; specificaly, ST-segment eleva
tion or pathologic Q waves suggesting anterior M| (23),
anterolateral M1 (11), inferior MI (5), lateral MI (1), infe-
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rior and lateral M1 (1) and anterior and inferior M1 (2).
One case did not provide the specific location of the Ml
pattern. In addition to the ischemic changes, 6 ECGs
showed a right bundle branch block pattern (3 associated
with anterior M1 and 3 with inferior M1 patterns), 1 ECG
showed atrioventricular dissociation with an inferior M, 1
showed a 2:1 arteria-venous (A:V) block with inferior M,
and 1 captured an episode of non-sustained ventricular
tachycardia.

Seventeen patients underwent echocardiography on pre-
sentation. Sixteen showed wall motion abnormalities con-
sistent with ischemia. One showed no wall motion abnor-
malities but showed a hypertrophic left ventricle and
asymmetric septal hypertrophy. Three studies showed re-
duced gection fraction (these also showed wall motion ab-
normalities). One transesophageal echocardiogram demon-
strated a proximal LAD intimal flap later confirmed by

angiography.

Angiography and autopsy reports

Abnormal coronary arteries were shown on angiography
for 60 patients. Fifty-eight had a single-vessel abstruction,
most often the LAD (n = 45). The RCA demonstrated oc-
clusion in 10 cases, the circumflex artery in 2 cases and the
left main coronary artery in 1. Two patients had obstruc-
tions noted in more than one coronary artery. One had a
subtotal proximal occlusion of the RCA as well as a totd
occlusion of the proxima LAD. One patient had a total oc-
clusion of the proxima LAD and a subtotal occlusion of
the circumflex artery.

Three patients did not have angiography but had coro-
nary artery occlusion confirmed on autopsy. The first
showed bruising of the right atrium and interventricular
septum, a mura thrombus of the RCA 0.5 cm from its ori-
gin, and abreach in the internal elastic lamina.* The second
patient had a 2-cm long hematoma adjacent to the LAD
artery, beginning a few millimetres from its origin, which
compressed the coronary artery almost completely. No
thrombus was found in the artery itself.® The third patient
had a thrombus of the LAD beginning approximately 0.5
cm fromitsorigin®

Discussion

Post-traumatic coronary artery occlusion is a rare compli-
cation of blunt chest trauma and, as with any rare event, in-
formation about this process is correspondingly difficult to
obtain. Although there are multiple case reports document-
ing M1 in the setting of blunt trauma, many of these cases
involve patients with cardiac risk factors such as advanced
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age or pre-existing heart disease. Thus, some of these re-
ports may represent M| that either preceded the trauma or
resulted from the general physiologic stresses of trauma
rather than the trauma itself. We sought to describe the
subset of patients without known pre-existing risk factors
and with proven coronary artery occlusion.

Although most of the 63 cases described resulted from
relatively significant mechanisms such as an automobile
collision, nearly 1 in 3 resulted from minor incidents such
as a football tackle or an elbow to the chest during a bas-
ketball game. Most patients presented with symptoms of
chest pain that were considered classic for M| (substernal
pressure radiating to the shoulder or jaw) or with pain that
was considered severe. However, a substantial minority
presented with chest pain that was pleuritic or atypical for
ischemia. Similarly, a mgjority of patients had evidence of
chest wall trauma (contusions, abrasions, hematomas), but
1in4 had anormal chest exam. This suggests that not only
is post-traumatic M| a rare condition but, when present,
can easily be overlooked if relying solely on the history
and physical examination to exclude this condition.

The clinical approach to a blunt chest trauma patient
complaining of continued chest pain or dyspnea is not well
defined in terms of detecting coronary artery occlusion. The
condition has a very low incidence, so the pre-test likeli-
hood for any given patient should correspondingly be very
low. Certain conditions such as unexplained hypotension or
pulmonary edema should raise one's suspicion. Even with
this caveat, the extent of evaluation required to rule out
coronary artery occlusion on any given patient is unclear.

The ECG seemed to be the most useful non-invasive
test, showing an AMI pattern in almost all patients in this
series. While ECG abnormalities are present in up to 63%
of blunt chest trauma patients, only 2% of patients demon-
strate M| patterns.® Patients without an MI pattern could
likely forgo further evaluation, given the already low likeli-
hood of this condition. Those with M| patterns may be
candidates for an echocardiogram. All of the cases that had
echocardiograms performed had abnormal findings sug-
gesting MI.

Unfortunately, cardiac contusion can mimic AMI due to
coronary artery occlusion on echocardiography,® leading
to an unnecessary coronary angiogram. Cardiac markers
may also be helpful, athough they cannot differentiate my-
ocardial damage due to cardiac contusion versus coronary
artery obstruction. Patients with elevated or rising troponin
levels, an ECG with an AMI pattern, and an echocardio-
gram consistent with an AMI should probably undergo
coronary angiography. However, this strategy is unproven
and will require further study.
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