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Case Background: 
 You and some friends are attending the Millrose Games, the 

world's longest-running indoor track and field competition. The 

men’s 3K is shaping up to be an exciting race, with Jamaican great 

Kemoy Campbell pacing the field to ensure a fast winning time. 

Suddenly, fun turns to tragedy, as Campbell steps off the track and 

collapses. 

 

Clinical Findings: 

 Campbell is unconscious inside the track, and it takes several 

minutes for a responder to arrive and start performing CPR. He 

remains unconscious and has no pulse. Assume that if one had 

been taken, Campbell’s EKG (electrocardiogram) would have 

looked like the top one in Figure 1. A normal EKG is shown for 

comparison. 

 
Biochemistry:  
 The heart contains two types of cardiac muscle cells: 

pacemaker cells found in the sinus node and the AV node; and 

contractile cells, which make up the muscle of the four 

chambers of the heart (Figure 2). The pacemaker cells set your 

heart rate, and 

normally, the sinus 

node is the dominant 

controller. When the 

pacemaker cells fire, 

they depolarize the contractile cells, sending an 

electrical impulse rapidly through the muscle cells, 

allowing them to contract in unison.  

 
1 Reference: Dr. Peter Millard, personal communication 
	

Figure 1. Campbell’s EKG 
may have looked like the 
one on the top; on the 
bottom is a normal EKG 
for comparison. Note that 
these scales are different.  

Figure 2. Anatomy of the heart. 



 The action potential of the heart has five phases that correspond 

to movement of different ions across the membrane in response to 

opening and closing of various channels (Figure 3). The action 

potential of the contractile cells correlates with the EKG because 

the cells are all synchronized in their electrical activity. In the EKG, 

the QRS complex correlates to ventricular contraction, when the 

heart “beats” during systole and pumps blood through the body. The 

T wave correlates to ventricular repolarization, when the heart 

relaxes during diastole, filling back up with blood.  

 
Analysis: 
1. How does Campbell’s EKG compare to a normal EKG? Explain what’s happening on a cellular 

level.  

2. How does the abnormal EKG explain Campbell’s loss of consciousness and pulse? 

3.  Why does every minute count in a situation like this? 

4.  With CPR alone, the chance of survival after sudden cardiac arrest is less than 5%; use of a 

cardiac defibrillator within the first few minutes increases survival to more than 75%. A 

defibrillator delivers a countershock to the heart. How might this be beneficial in this case? 

Would defibrillation be helpful if the patient’s heart has actually stopped? 

5.  Where is the nearest defibrillator right now? (This is always useful information to know, 

especially when you have elderly professors!) 
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Figure 3. The action potential 
of the heart arises from 
sequential opening and closing 
of ion channels.  


