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Acute Coronary Thrombosis in Boston Marathon Runners
To the Editor: Regular exercise reduces the incidence of coronary atherosclerotic disease and
decreases mortality after myocardial infarction,1
but vigorous activity increases the risk of myocardial infarction and sudden death among patients with occult and diagnosed coronary artery
disease.2,3 We describe three male athletes in good
condition without diagnosed coronary artery disease who presented with acute coronary thrombosis immediately after completing the 2011 Boston Marathon (Fig. 1).
The first patient was a 45-year-old man in
whom chest pressure developed 15 minutes after
he completed the marathon, leading to the diagnosis of an anterior ST-segment elevation myocardial infarction (STEMI). Coronary angiography (Fig. 1A and 1B) showed a proximal 70%
stenosis of the left anterior descending artery
with a heavy thrombus burden. After successful
aspiration thrombectomy, intravascular ultrasonographic examination confirmed a ruptured plaque,
which required a single stent.
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In the second patient, a 55-year-old man, chest
burning developed 5 minutes after he completed
the marathon, and an anterior STEMI was diagnosed. Coronary angiographic examination (Fig.
1C and 1D) showed a 100% proximal left anterior descending thrombus requiring placement
of a single coronary stent.
The third patient, a 49-year-old man, lost consciousness 15 minutes after completing the marathon. Electrocardiographic testing showed an inferior STEMI. Coronary angiographic examination
(Fig. 1E and 1F) revealed severe, three-vessel
coronary disease and an occlusive thrombus in
the left circumflex artery. The left circumflex
artery was treated with three coronary stents.
Refractory cardiogenic shock necessitated placement of an intraaortic balloon pump and an Impella 2.5 left percutaneous cardiac-support device (Abiomed). He recovered and was discharged
home after 8 days of hospitalization.
We identified three runners in whom acute
coronary thrombosis developed within minutes
after completing the 2011 Boston Marathon.
Exercise-induced coronary-plaque rupture was
first described nearly four decades ago, and it
has been attributed to increased flexing of atherosclerotic coronary arteries during exertion.4 Symptoms in the present runners developed shortly
after they finished the race. Thrombotic factors
may increase after exercise, provoking thrombosis in a plaque ruptured during exertion.
All three runners in our series arrived by airplane, with a minimum flight time of 4 hours.
Runners who flew more than 4 hours to the
2010 Boston Marathon had elevated concentrations of thrombin–antithrombin complex as compared with runners who drove less than 2 hours
to the race.5
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Approximately 500,000 runners ran a marathon in the United States in 2010. Although the
risk of marathon-related sudden death is estimated to be 1 in 50,000 participants, our findings show that exercise-related acute coronary
thrombosis may occur immediately after exercise
and that further investigation into risk factors
for thrombosis in marathon runners is required.
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Figure 1. Angiographic Findings from Three Participants in the 2011 Boston
Marathon.
Acute coronary thrombosis (arrows) before (images on left) and after (images
on right) percutaneous revascularization is shown. Inset shows fragments of
a white thrombus aspirated from the left anterior descending artery.

An Impedance Threshold Device in Out-of-Hospital
Cardiac Arrest
To the Editor: Aufderheide et al. (Sept. 1 issue)1
report on the logistically challenging, clusterrandomized Resuscitation Outcomes Consortium Prehospital Resuscitation Impedance Valve
and Early Versus Delayed Analysis (ROC PRIMED;
ClinicalTrials.gov number, NCT00394706) trial;
they compared the use of an active impedance
threshold device (ITD) with that of a sham device
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in patients with out-of-hospital cardiac arrest.
The study was conducted concurrently with a
companion study of early rhythm versus later
rhythm analysis. Patients were typically enrolled
in both studies, which potentially delayed placement of the ITD. Use of the ITD did not improve
survival with favorable neurologic function.
The interpretation of these results is prob-
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