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Figure.    Left ventricular, left atrial and aortic pressure with transmitral inflow in an (A) normal patient and (B) diastolic mitral 
regurgitation (MR) patient. (C) Color Doppler imaging with MR. (D,E) Color M-mode imaging (D) without and (E) with pacing. (F) 
Catheter data with and without pacing. PAWP, pulmonary artery wedge pressure.
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required. The patient underwent aortic valve replacement 
and dual-chamber pacemaker implantation, and her symp-
toms resolved.

Diastolic MR is usually mild and clinically insignificant, 
but sometimes echocardiography shows moderate, clinically 
significant MR.1 In the present case, elevated PAWP 
normalized rapidly after AV sequential pacing. Simultaneous 
color M-mode echocardiography and catheterization was 
useful for the diagnosis and evaluation of the effects of 
treatment (e.g., pacemaker) in diastolic MR. This case 
illustrates the importance of evaluating not only regurgita-
tion quantity but also regurgitation phase.
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D iastolic mitral regurgitation (MR) can occur in 
patients with prolongation of the PR interval, for 
example complete atrioventricular (AV) block. 

Effective left ventricular (LV) contraction is necessary for 
complete closure of the mitral valve (Figure A). In patients 
with complete AV block, however, LV contraction is 
delayed and the reversed AV pressure gradient may induce 
diastolic MR (Figure B). AV sequential pacing can lead to 
optimal ventricular contraction and may eliminate diastolic 
MR.

A 69-year-old woman presented with shortness of breath 
on exertion. Electrocardiogram showed complete AV 
block, and echocardiography showed severe aortic valve 
stenosis and moderate MR (Figure C). We planned aortic 
valve replacement and mitral valve repair (MVR) before 
pacemaker implantation, given that the vital signs were 
stable and the pacemaker lead could be displaced by 
surgery. On color Doppler M-mode, however, MR was in 
the diastolic phase (Figure D, white arrow). On AV sequen-
tial pacing, diastolic MR had disappeared (Figure E) and 
pulmonary artery wedge pressure (PAWP) was decreased 
from 14 mmHg to 7 mmHg (Figure F). Thus, MVR was not 


