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Tt Ho Ruo and Sam Soo Kim

Pulse deficit is the difference between the heart rate and pulse mate dunng atrial
fibrillation, resulting from failure of some of the ventnenlar contractions o produce
peripheral pulse waves, But descriptions of pulse deficit arc nadequate and they
include statements that pulse deficit develops more frequently in patients with rapid
heart rutes, and following short coupling intervals, and that beats immediatcly fol-
lowing deficit pulses are stronger because of compensatory overfilling.

In this study, we objectively defined pulse deficit to elucidate its occurrence and
frequency, to cvaluate its hemodynamic consequences, and to identifiy any
possible mechanisms for its development in paticnts with arrial fibrillation.

MATERIALS AND METHODS

Subjects of study included 71 Korean adults whose ages ranged from 19 to 72 ycars
with u mean age of 51 years. They were divided into 2 groups, one with mitral valvular
discase andd a zecond with other diseases, In the patients with valvular discases, diagnoses
were confirmed by cardiac catheterization and angiography. Most patients  had
received trcatment including digitalis by the times of these examinations,

Echograms of the aortic root and valve, indirect carotid pulsc tracings, echogruns
of the mitral valve, phonocardiograms and ECGs were recorded simultancously on silver
coated strip charts (Fig. 1). Pulse deficit was strictly defined as the condition which fol-
lows the QRS complex and the first heart sound, without echocardiogruphic evidence
ol the aortic valve opening and no upward stroke wave on the indireet carotid pulse
tracing. At least 50 and a mean of 67 successive cardiac cycles were observed and re-
corded. The heart rate was measured by counung the number of QRS complexes per
minute. From the recording the mean RR interval was calculated and RR1, RR2 and
RR} were mensured. The diastolic filling periods (DFP1, DFP2 and DFP3) were
measured from the onset of the mitral valve opening to its closure. From the recordings
of aortic valve echoes, distances of initial and final aortic valve openings EIZ, and AAY,
respectively, and the durations of the echocardiographic aortic valve gjection times
(¢ET) were measured at beats immediately before and afiter deficit pulses. From the
carotid pulse tracing, PCG and ECG, systolic ume interval values were obtained at
the beats immediately before and after deficit pulses,

"The mitral valvular disease group consisted of 48 patients, 259, of whom developed
pulse deficits. The other group consisted of 23 patients, only 4 of whom developed
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Fic. 1. Schematic diagram b mg the method of

AAW -antcrior sortic wall; AV=aortic valw; PAW-=postcrior sortic wall;
Carotid=carotid pulse, AMW=ygnterior mitral valve; PMV=posierior mitrul
valve; PCG = phanocardiogram; ECG — electracardiogram. EE’— excursian of the
initial sortic valve opening:; AA'=cxcursion of the final sortic valve opening;
ek T =grection ume echocardiographicaily determined; LVET =leli ventricular
ejection time oblained from carotid pulse tracing; DFP=diastolic filling period;
RR - RR interval; QSI and QS2 - Q51 and QS2 intcrvalks.

pulse deficits. Among 16 patients with pulse deficits, 984 cycles were observed and 64
deficit pulses were noted, The frequency of pulse deficat per 100 cycles in the mitral
villvular disease group was 7.3, but it was 4.3 in the group with other diseases,

RESULTS

There was a significant difference between the heart rates of patients with pulse
deficit (%0/min), and thosc without (73/min). The paticnts’ heart rutes and the
frequency of pulse deficits correlated fairly well, with a correlation coefficient of (.56.

Deficit pulses developed following short coupling intervals (RR2) and short dia-
stolic filling periods (DFP2). RR2 was 609, of RR1. DFP2 was only 439, of DFPI.
RRI1 was significantly longer than the mean RR imterval.

The distances of initial (EE’) and final (AA’) aortic valve separations and aortic
valve gjection times (¢E'T) inercased minmmally during the cyce mumediately following
the deficit pulse, but the changes were not significant. There was no evidence of in-
creased stroke volume.
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