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Coronary Sinus Pacing  
for the Management  
of Right Ventricular  
and Atrial Infarction
with Isolated Right Ventricular Pulsus Alternans

A n 85-year-old man with a 4-day history of generalized fatigue presented at 
our emergency department with worsening symptoms of fatigue and dysp-
nea. Electrocardiography revealed a junctional escape rhythm at a rate of 

approximately 50 beats/min and ST-segment elevations in the inferior leads and in 
V4R. Coronary angiography revealed proximal occlusion of the right coronary artery 
and nonobstructive disease in the left coronary system (Figs. 1A and 1B). Attempts to 
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Fig. 1  Coronary angiograms show A) nonobstructive coronary artery disease in the left system and 
B) proximal occlusion of the right coronary artery (arrow). C) Hemodynamic tracings show right-sided 
and aortic pressures. The right atrial (RA) tracing reveals large V waves consistent with severe tricus-
pid valve regurgitation. The right ventricular (RV) tracing exhibits depressed and broadened systolic 
peaks. The right atrial, right ventricular, and pulmonary artery (PA) pressure tracings show a dramatic 
alternating pattern within the magnitude of all systolic peaks, whereas only subtle changes are noted 
on the aortic (Ao) pressure tracing. The findings are consistent with RV infarction with predominantly 
right-sided pulsus alternans.
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pass a guidewire through the right coronary artery oc-
clusion were unsuccessful. Right-sided heart catheter-
ization revealed a severely reduced cardiac index (1.39 
L/min/m2), elevated right-sided pressures, and dramatic 
right ventricular (RV) pulsus alternans (Fig. 1C). Trans-
thoracic echocardi ography performed in the catheteriza-
tion laboratory showed RV dilation and akinesis that 
spared a small segment of the RV apex (Fig. 2). Despite 
intra-aortic balloon pump support and high-dose dobu-
tamine administration, the patient remained in refrac-
tory cardiogenic shock with persistent pulsus alternans. 
Right ventricular pacing repeatedly resulted in ventric-
ular tachycardia, and attempts at atrial pacing from 
several positions failed to capture the atrium, which 
suggested concomitant right atrial infarction. Conse-
quently, we advanced the pacing wire into the coronary 
sinus. Fluoroscopy and electrocardiography then con-
firmed mid-coronary sinus pacing (Fig. 3). Coronary 
sinus pacing substantially improved hemodynamic ac-
tivity, to the extent that the pulsus alternans resolved 
(cardiac index, 2.4 L/min/m2; Table I). Repeat echo-

TABLE I. Patient Hemodynamic Data Before and After 
Coronary Sinus Pacing

      Variable Pre-Pacing Post-Pacing

Heart rate, beats/min 49 80

Right atrial pressure,  26/23 20 
mmHg

PA pressure,  24/20 (21) 34/19 (28) 
mmHg (mean)

PCWP, mmHg 18 17

Systemic blood 130/45 116/65 
pressure, mmHg

PA oxygen saturation, % 47 65

Cardiac output, L/min 2.97 5

Cardiac index, L/min/m2 1.39 2.4

Stroke volume, mL 6.06 6.25
 
PA = pulmonary artery; PCWP = pulmonary capillary wedge 
pressure

Fig. 2  Baseline transthoracic echocardiogram (apical 4-chamber 
view) shows the right ventricle in systole, before coronary sinus 
pacing. The right ventricle is severely dysfunctional, with mildly 
spared contractility in the apex. 
 

Real-time motion image is available at www.texasheart.org/journal.

Fig. 3  Transvenous pacemaker placement in the proximal coronary sinus. A) Posteroanterior and B) left anterior oblique views show  
a transvenous pacing wire from the right internal jugular vein to the mid coronary sinus. C) Electrocardiogram confirms left ventricular  
pacing. 
 

CS-PW = coronary sinus pacing wire; RV-PW = right ventricular pacing wire; SG = Swan-Ganz catheter

Fig. 4  Echocardiogram (apical 4-chamber view) shows the right 
ventricle in systole after coronary sinus pacing. The observed 
improvement in right ventricular function is due mostly to 
increased septal contractility. 
 

Real-time motion image is available at www.texasheart.org/journal.
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cardiography suggested improved RV septal function 
(Fig. 4).

Comment

Right ventricular infarction results in signif icant he-
modynamic compromise that is associated with high 
in-hospital mortality rates.1,2 Traditional methods to 
support the failing RV include volume-loading, inotro-
pic and mechanical support, and maintenance of atrio-
ventricular synchrony and a high heart rate.
 This, to our knowledge, is the first report of the effi-
cacy and safety of coronary sinus pacing as an alterna-
tive to atrial and ventricular pacing in patients with RV 
infarction. In addition, we highlight a classic teaching 
point (the importance of heart rate in maintaining car-
diac output in RV infarction) and publish our finding 
of isolated RV pulsus alternans in the setting of RV in-
farction.3
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