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Summary

To study the incidence and diagnostic value of the left atrial pulse, the parasternal pulsations in
15 patients with mitral regurgitation (MR) due to ruptured chordae tendineae (RCT) were analyzed,
and compared with parasternal pulsations obtained from 24 patients with MR due to other etiologies
(rheumatic valvulitis: 19, mitral valve prolapse: 3, left ventricular enlargement: 2) and those from 66
patients with right ventricular overload due to various origins. Parasternal pulsations in the third, fourth,
or fifth left intercostal space were classified into 4 types; type I: an early systolic outward movement
of a short duration followed by a retraction occupying late systole and early diastole, type II: a small
early systolic outward movement followed by a late systolic lift of high amplitude with a peak at or just
before aortic valve closure and falling to a nadir at the third sound, so called * left atrial pulse”’, type
III: a gentle systolic * heave >’ with a peak in early-to-midsystole, type IV: a bifid outward movement
with peaks in early and late systoles.

Type II parasternal pulsation was recorded in 9 of 15 patients with RCT. Pulmonary wedge
pressure was recorded in 3 patients with type II pulsation, and the contour of wedge pressure pulse
was very similar in shape to that of parasternal pulsation of each patient. On the other hand, the
pulsation of type II was observed in none of the 24 patients with MR of other causes and in only 2 of
66 patients with right ventricular overload. One of these two patients who showed type II pulsation had
a ventricular septal defect and the other had an Ebstein’s anomaly. The patients with MR except those
of RCT showed type I, III, or IVpu Isation. All 8 patients with primary pulmonary hypertension and
pulmonary stenosis showed type 111 pulsation, while 20 of the 24 patients with atrial septal defect had
type I pulsation. In the patients with RCT, the group with left atrial pulse had a higher pulmonary
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wedge v wave and a larger flail leaflet size determined by operation or autopsy than the groups without

left atrial pulse.

From these observations we conclude that the parasternal pulsation of type II (left atrial pulse)
is a specific sign for MR due to RCT of a severe degrec and rarely seen in other cardiac diseases.
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Table 1. Materials

Subjects
Ruptured chordae tendineae of mitral valve

8 cases: confirmed by operation
15 cases {
2 cases: confirmed by autopsy
Controls

MR: Rheumatic valvulitis 19 cases
Mitral valve prolapse 3 cases
LV enlargement 2 cases
MSR+TR 6 cases
Congenital heart disease 56 cases
Miscellaneous 4 cases
90 cases

MR =mitral regurgitation; LV=left ventricular;
MSR=mitral stenosis and regurgitation; TR=tri-
cuspid regurgitation.
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Fig.1. Types of parasternal pulsation.
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L =low frequency; M =middle frequency; H=high frequency; E=ear like frequency; II=lead II.
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Table 2. Parasternal pulsations in various car-
diac diseases

Diagnosis I II  III IV  Total
RCT 9% 2% 10
Rheumatic 5 9 5 19
valvulitis
MVP 2 1 3

] LV 1 1 2
enlargement

VSD 6 1 S 3 15

PDA 4 1 1 6

Coronary AV fistula 1 1

MSR+TR 6 6

PS 6 6

PPH 2 2

Thromboembolic PH 1 1

TOF 1 1 2

ASD 20 4 24

TR (CCM) 1 1

Ebstein’s anomaly 1 1 2

RCT=ruptured chordae tendineae; MVP=mi-
tral valve prolapse; VSD=ventricular septal defect;
PDA =patent ductus arteriosus; PS=pulmonary ste-
nosis; PPH=primary pulmonary hypertension; PH=
pulmonary hypertension; TOF =tetralogy of Fallot;
ASD=atrial septal defect; CCM =congestive cardio-
myopathy. See Table 1 for other abbreviations.

*: one patient with MR due to RCT showed both
type II and III pulsations.
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LAD /Ao :1.36 , LVEDD : 35mm/m?
Site of RCT: AML (middle )
Size of flail leaflet : 35%(autopsy)

Fig. 2. Parasternal pulsation from a patient with mitral regurgitation (MR) due to rup-
tured chordae tendineae (RCT) (K. A., 81y.0, male).
Type Il parasternal pulsation was recorded in the fourth intercostal space (4LSB) and the phono-

cardiogram at the apex.

LAD =left atrial dimension; Ao=aortic dimension; LVEDD =left ventricular end-diastolic dimen-
sion; AML=anterior mitral leaflet. See Fig. 1. for other abbreviations.
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LAD/Ao: 2.03, LVEDD: 34mm/m?
Site of RCT : PML + AML (medial )

Grade of MR: Sellers IV
Size of flail leaflet :32% (operation)

Fig. 3. Parasternal pulsation from a patient with MR due to RCT (J. M., 57y.0, male).
Type II parasternal pulsation was recorded in the third intercostal space (3LSB) and the phono-

cardiogram at the apex.

PML =posterior mitral leaflet. See Figs. 1 and 2 for other abbreviations.
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Fig. 4. Type II parasternal pulsation (upper) and left atrial (LA) pressure tracing during
operation (lower) from a patient with MR due to RCT (Y. O., 54y.0, male).

The contour of parasternal pulsation is similar to that of the pressure tracing. Parasternal pulsa-
tion was recorded in the third intercostal space (3LSB) and the phonocardiogram at the apex. See
Figs. 1, 2 and 3 for abbreviations,

" LAD/Ao :1.67 . LVEDD:42mm jm? «~Fig. 5. Simultaneous electrocardiogram (lead
! 1I), parasternal pulsation, and pulmonary wedge
Site of RCT: PML+ AML (lateral) (pc) pressure recordings from a patient with
Grade of MR: Sellers IV MR due to RCT (N. H., 63y.0, male).
The parallelism between parasternal pulsation and
parasternal pulse (3LSB) the w?dge pressure tracing is seen. The pea!( of the v
Mo\ A _mmbg wave is later than that of parasternal pulsation by the
80 delay in pressure transmission time through the fluid-
60 filled catheter. Parasternal pulsation is recorded in
40 the third intercostal space (3LSB). See Figs. 1, 2 and
2 3 for abbreviations,

Size of flail leaflet: 23% (operation)

pc pressure
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LAD/A: 146 Grade of MR: Sellers IV _
LVEDD : 41 mm/m? Size of flail leaflet :
Site of RCT: AML(lateral) 22°,(operation)

Fig. 6. Type II parasternal pulsation in the fourth intercostal space (4LSB) and phono-
cardiogram at the apex (upper) from a patient with MR due to RCT (H. M., 58y.0, female).

Simultaneous recordings of parasternal pulsation and pulmonary wedge (pc) pressure show the
parallelism between the two (lower). See Figs. 1 and 2 for abbreviations.
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Table 3. Left atrial pulse and the site of rup-
tured chordae tendineae (RCT) of the
mitral valve

VAL Laky i ch s ]

Table 4. Left atrial pulse and the grade of mi-
tral regurgitation (MR) due to rup-
tured chordae tendineae

Left atrial Site of RCT
pulse AML PML AML+PML
+ 2 4 3
- 2 3 0

All 3 patients with torn chordae of both anterior
and posterior mitral leaflets show left atrial pulse.

AML =anterior mitral leaflet; PML = posterior mi-
tral leaflet; +: present; —: absent.
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Left atrial Grade of MR*
pulse I, 11 111 v
o + o 0 1 3
- 0 5

Grade of MR in patients with left atrial pulse is
greater than that in patients without it.

+: present; —: absent; *: Sellers.
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o : Atrial fibrillation
e : Regular sinus rhythm

Fig. 7. Left atrial pulse and cardiac measurements in ruptured chordae tendineae of

the mitral valve.

Patients with left atrial pulse reveal larger left atrial dimension (LAD) measured by echocardio-
graphy, higher amplitude of a pulmonary wedge (pc) v wave, and larger size of the flail leaflet de-

termined by operation or autopsy.

p=left atrial pulse; LVEDD =left ventricular end-diastolic dimension; +: present; —: absent.
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