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ABSTRACT

HISTORY OF PRESENTATION

A 63-year-old man presented to our level I trauma
center after a motor vehicle collision. On the scene,
he was found conscious, in the driver’s seat, and had
his right knee forcibly flexed to his chest. He was
transported to the emergency department after a

LEARNING OBJECTIVES

e To recognize that blunt chest wall trauma
may cause coronary artery dissections and
cardiac ischemia.

e To evaluate patients with blunt chest wall
trauma for cardiac ischemia by performing a
screening ECG and point-of-care
echocardiography.

e To coordinate with the trauma surgery team
to prioritize coronary angiography and in-
terventions if cardiac ischemia is suspected.

Coronary artery dissection is a rare complication of blunt chest wall trauma. We report a case of acute left anterior
descending and right coronary artery dissections after a motor vehicle accident. The musculoskeletal injuries obscured the
cardiac symptoms. Electrocardiogram and bedside echocardiogram revealed cardiac pathology, which prompted urgent
coronary angiography and intervention. (Level of Difficulty: Advanced.) (J Am Coll Cardiol Case Rep 2020;2:2295-8)
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prolonged 45-min extrication. On arrival, the patient
was hemodynamically stable. He was not in visible
distress, but he did endorse diffuse pain throughout
his chest wall and all extremities. Physical examina-
tion was significant for limb deformities and repro-
ducible chest wall tenderness. An electrocardiogram
(ECG) performed in the emergency department
(Figure 1) showed sinus rhythm and ST-segment ele-
vations in the lateral and anterior leads.

MEDICAL HISTORY

The patient’s medical history was significant for hy-
pertension and hyperlipidemia.

INVESTIGATIONS

The patient’s initial troponin level was 0.94 ng/dl
(normal <0.04 ng/dl). Thoracic imaging with chest
radiograph and computed tomography (CT) scan of
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ABBREVIATIONS

AND ACRONYMS

CT = computed tomography

ECG = electrocardiogram

LAD =
coronary artery

RCA = right coronary artery

TIMI = Thrombolysis In
Myocardial Infarction

left anterior descending

the thorax with contrast revealed numerous
bilateral rib fractures, no sternal fracture,
and no evidence of aortic dissection or tran-
section. A bedside echocardiogram showed
apical wall hypokinesis with moderately
reduced left ventricular ejection fraction and
a small pericardial effusion.

The initial differential diagnosis included ST-segment
elevation myocardial infarction, cardiac contusion,
and stress-induced cardiomyopathy.

Emergent angiography was initially deferred in the
context of polytrauma and suspected cardiac contu-
sion. However, evidence of evolving infarction on a
subsequent ECG prompted us to proceed with urgent
coronary angiography after a bedside closed reduc-
tion of his dislocated right hip by orthopedic surgery
to avoid femoral head necrosis.

Coronary angiography (Figure 2, Video 1) showed
the following: 1) an acute dissection of the proximal
left anterior descending (LAD) artery with Throm-
bolysis In Myocardial Infarction (TIMI) flow grade 0;
2) dissection of the right coronary artery (RCA) with
TIMI flow grade 3; and 3) a patent anomalous left
circumflex coronary artery arising from the right
coronary cusp. Successful percutaneous coronary
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intervention of the LAD with balloon dilation and 2
overlapping everolimus-eluting stents was performed
with restoration of TIMI flow grade 3. The RCA was
medically managed.

Repeat echocardiogram (Video 2) showed a left ven-
tricular ejection fraction of 30% and an apical left
ventricular thrombus. The patient was discharged on
aspirin, ticagrelor, and warfarin. He was doing well at
his follow-up appointment.

Cardiac complications of blunt chest wall trauma are
increasingly seen in trauma centers as emergency
medical services become more efficient in stabilizing
and transporting patients. Potential cardiac compli-
cations include cardiac contusions, arrhythmias,
pericardial tamponade, ventricular wall lacerations
from sternal fractures, valvular lesions, and torsion or
dissection of the great vessels (1). Traumatic coronary
artery dissection is a less common complication
described in only a few case reports. This literature
suggests that the LAD is more commonly affected
than the RCA and circumflex coronary arteries due to
its anterior position (76% vs. 12% and 6%, respec-
tively) (2,3). Per our review, this is 1 of 3 cases

FIGURE 1 Admission Electrocardiogram
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Admission electrocardiogram demonstrating sinus rhythm and ST-segment elevations in the lateral and anterior leads.
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FIGURE 2 Coronary Angiography

of left anterior descending coronary artery flow.

(A) Proximal left anterior descending coronary artery dissection with Thrombolysis In Myocardial Infarction flow grade 0. (B) Mid-right
coronary artery dissection with Thrombolysis In Myocardial Infarction flow grade 3. (C) Post-percutaneous coronary intervention restoration

described in which simultaneous traumatic dissection
occurred in multiple coronary arteries. Traumatic
coronary dissections pose a diagnostic and thera-
peutic challenge given vague symptoms, concurrent
injuries needing emergent noncardiac surgery, and
the risk of worsening trauma-related bleeding with
anticoagulation.

Blunt trauma causes coronary dissection by
inducing rapid deceleration and shearing forces,
which rupture the endothelium. The dissection is
aggravated by tachycardia and hypertension stimu-
lated by stress and pain from trauma. As in other
forms of coronary artery disease, rupture of the
endothelial wall induces platelet aggregation that can
form a thrombus and cause acute myocardial infarc-
tion. Blunt chest trauma may also cause infarction by
rupturing existing atherosclerotic coronary plaques
(3). Further investigation is needed to understand

whether pre-existing atherosclerosis increases the
risk of a traumatic myocardial infarction.

Multiple factors may obscure the diagnosis of
traumatic acute coronary dissection, and recognition
requires a high index of suspicion. Review of prior
data suggests that neither the mechanism nor
severity of injury is predictive, as coronary dissec-
tions have been reported from severe motor vehicle
accidents as well as minor sports injuries (4). Com-
mon signs and symptoms of cardiac ischemia such as
chest pain, diaphoresis, and tachycardia may be
attributed to significant musculoskeletal trauma, and
cardiac etiologies may be overlooked. Cardiac enzyme
levels have limited diagnostic utility in this scenario.
Troponin enzyme levels rise to detectable amounts in
the serum 4 to 6 h after myocardial injury (5), well
after most patients with blunt chest trauma are
initially triaged. Furthermore, cardiac enzyme levels
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may rise due to nonischemic causes of myocardial
damage as well as skeletal muscle injury.

All patients who present with blunt chest wall
trauma should be assessed for hemodynamic stability
and have a screening ECG to assess for arrhythmias
and ischemic changes. Any patient with persistent
chest pain or ECG changes should be admitted for
close cardiac monitoring with serial measurement of
troponin levels. Although echocardiogram is readily
available and frequently used, its role as a risk strat-
ification tool in blunt cardiac trauma has been ques-
tioned by some investigators (6).

Patients with persistent signs of coronary ischemia
even in the setting of significant trauma should be
evaluated by using coronary angiography. However,
interventions should be performed in close collabo-
ration with the cardiothoracic surgery team.

CT scan of the thorax is commonly obtained for
triaging patients with blunt chest wall trauma. In one
case report, a traumatic coronary dissection was seen
on initial CT imaging when retrospectively reviewed
(7). Furthermore, there is growing evidence that CT
angiography is an effective method of visualizing
coronary arteries and spontaneous coronary artery
dissections (8-10). In patients with suspected trau-
matic coronary artery dissection, CT imaging should
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be closely reviewed to assess for coronary abnormal-
ities. It may evolve as an effective method to quickly
assess for traumatic coronary artery dissection if
initial clinical suspicion is high. However, further
studies are needed to assess the efficacy of CT an-
giograms in this clinical scenario, particularly because
ECG gating is not typically performed in the setting of
trauma.

CONCLUSIONS

This case highlights the challenges of diagnosing
acute coronary dissection in patients with blunt chest
wall trauma and underscores the importance of hav-
ing a low threshold for further cardiac evaluation if
findings suggestive of coronary ischemia are present.
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