COMMENT

When Zebras Run with Horses: The Diagnostic Dilemma of Acute Aortic
Dissection Complicated by Myocardial Infarction |
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In this issue of the Journal, Pinney and Wasserman' describe the case of a patient who survives acute aortic
dissection complicated by occlusion of the left main coronary ostium and anterior myocardial infarction (MI), due
in part to the fortuitous presence of an anomalous left circumflex artery. The case illustrates the challenges of
diagnosing aortic dissection, even in the current era of accurate and rapid aortic imaging, in individuals with
concurrent acute MI. These comments are focused in this comment on two key aspects of the case: (1) How
commonly do acute aortic dissections lead to myocardial ischemia and MI? and (2) When should clinicians
consider ruling out acute aortic dissection in the setting of acute MI? (J Interven Cardiol 2002;15:297-300)

The earliest reports on aortic dissection suggested
that concurrent MI was rare, occurring in < 2% of all
cases.”™ Using the International Registry of Acute
Aortic Dissection (IRAD), Hagan et al.> recently
found acute MI in nearly 5% of patients presenting
with type A aortic dissection. The IRAD registry was
limited (as were earlier studies) primarily by a narrow
definition of acute MI, which included the develop-
ment of new Q waves or ST segment elevations on
electrocardiogram but not routine testing for eleva-
tions in serum biomarkers like cardiac-specific tro-
ponins or creatine kinase, isoenzyme~2 (CKMB).
Thus, non-ST segment elevation MI was inconsis-
tently detected in these studies under the above crite-
ria. Further complicating the issue is the fact that non-
specific electrocardiographic changes, contrary to ear-
lier teaching, are common in both diagnoses. In fact,
only 31% of patients with aortic dissection in the
IRAD registry had completely normal electrocardio-
grams.’ While the great majority of abnormal electro-
cardiograms in that study demonstrated nonspecific
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ST or T-wave changes (including left ventricular hy-
pertrophy with strain), 15% were consistent with my-
ocardial ischemia.’

Patients with acute aortic dissection are at risk for
ST segment elevation and non-ST segment elevation
ML In the first situation, differentiating between an
acute MI due to coronary ostia compression from an
aortic dissection flap and a more typical MI from
plaque rupture and thrombeosis is critical, since inap-
propriately administering or delaying therapies for ei-
ther disease is potentially life threatening. Recogniz-
ing that the overall incidence of acute MI is nearly 800
times higher than the estimated incidence of acute aor-
tic dissection in the United States,> and that acute ST
elevation MI is a rare complication of aortic dissec-
tion, several investigators, including Pinney and
Wasserman, correctly point out that delaying time de-
pendent treatments like thrombolysis to rule out aortic
dissection in all patients with acute ST elevation MI
would be a mistake.!'S Further evaluation in patients
with symptoms suggestive of aortic dissection, how-
ever, is necessary.

However, in patients with non-ST elevation MI, it
makes sense to be more cautious and to at least con-
sider aortic imaging, as dissection is statistically more
likely in the setting of nonspecific electrocardio-
graphic changes. Furthermore, delaying therapy (e.g.,
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anticoagulant and antiplatelet agents) in these patients
for a short period of time is not likely to be critical.
Again, ruling out aortic dissection in all patients with
non-ST elevation MI would be a mistake.

So when should clinicians consider the possibility
of aortic dissection in the patient with chest pain and
an abnormal electrocardiogram? Frankly, this question
cannot be answered precisely since this decision relies
more on the art of clinical diagnosis rather than the sci-
ence of probabilistic decision making. Nevertheless,
the clinical history, physical examination, and simple
laboratory tests should direct the initial evaluation.
Von Kodolitsch et al.,” for instance, found three im-
portant clinical variables that identified 96% of the
aortic dissections in their case series of 250 patients
with suspicious symptoms: (1) the presence of “aortic
pain,” described as the abrupt or “instantaneous” onset
of chest or back pain with or without a tearing or rip-
ping character; (2) pulse or blood pressure differen-
tials; and (3) mediastinal widening, aortic widening, or
both on chest radiography. Of these three variables,
abrupt symptom onset seems the most sensitive clini-
cal finding, being described in over 80% of patients
with aortic dissection.>’ Others have suggested that a
history of hypertension and migratory pain or the pres-
ence of an aortic regurgitation murmur also might be
helpful in identifying dissection early.>- Finally, risk
factors such as Marfan syndrome or prior cardiac
surgery should always alert clinicians to the possibil-
ity of dissection as well.

Curiously, the patient in the case described by Pin-
ney and Wasserman' had a “sudden” onset of chest
pain that unfortunately was not further characterized.
Chest radiography and pulse or blood pressure differ-
entials were also not documented, and no aortic regur-
gitation murmur was appreciated at the time of initial
examination. Whether these additional findings would
have helped identify aortic dissection any earlier in
this patient will never be known; however, clinicians
should at the very least keep these clinical factors in
mind, particularly before starting thrombolytic or anti-
coagulant therapy.

If aortic dissection is considered in a patient, trans-
esophageal echocardiography (TEE), contrast en-
hanced x-ray computed tomography (CT), and mag-
netic resonance imaging remain the initial tests of
choice for establishing a definitive diagnosis. In the
setting of a type A dissection, the type most important
to rule out in the setting of an acute ST elevation MI,
transthoracic echocardiography (TTE) has a reported
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sensitivity of 78-100%® and could be performed
rapidly at the bedside. A TTE likely would have raised
suspicion of an aortic dissection in the patient de-
scribed above given his severe aortic insufficiency. It
also might have identified his proximal dissection flap.
In the future, testing for serum biomarkers with rapid
smooth muscle myosin heavy-chain protein assays
might be another option for excluding aortic dissection
in patients with suspicious symptoms in the emer-
gency department.’

Up to 7% of emergency department visits in the
United States are for the evaluation of chest pain.'®
Two potentially fatal conditions associated with chest
pain are acute MI and aortic dissection. Distinguishing
between these two conditions is difficult enough when
each exist in isolation, but becomes even more chal-
lenging when the two are present simultaneously in a
patient. Bearing in mind that statistically an acute MI
is much more likely to be encountered than aortic dis-
section, the authors agree with Pinney and Wasser-
man' that general policies which screen for “zebras” at
the expense of delaying time dependent treatments for
“horses” would be a mistake. Instead, clinicians need
to focus on selected cases (i.e., patients with an abrupt
onset of chest pain), particularly when accompanied
by known risk factors for aortic dissection (e.g., hy-
pertension, Marfan syndrome) and abnormal physical
examination (e.g., pulse differentials, aortic regurgita-
tion murmur) or chest radiography findings.

Formal studies that aid in distinguishing between
these two diseases are clearly needed, but understand-
ably difficult to carry out given the rare nature of aor-
tic dissection. Until better information is available the
lesson gleaned from the described case is worthwhile:
Maintain suspicion for aortic dissection, even when
the electrocardiogram clearly demonstrates myocar-
dial ischemia or MI, and carefully consider rapid aor-
tic imaging in select cases before initiating throm-
bolytic or anticoagulant therapy.
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