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Summary

To determine the effects of abnormal ventricular activation upon the contraction sequence of
the ventricles, the motions of the right ventricular anterior wall (RVAW), interventricular septum
(IVS), and left ventricular posterior wall (LVPW) were investigated in 42 patients with premature
ventricular contraction (PVC) using M-mode echocardiography.

The subjects with PVC of right ventricular origin (PVCR: 30 cases) showed the following abnor-
malities of interventricular septal motion, i.e., an early rapid posterior motion during preejection phase
followed by one of the three different patterns during ejection phase. During ejection phase, IVS
showed a complete paradoxical motion in 20 cases and an abnormal or early systolic paradoxical
motion followed by a late systolic normal posterior motion in 7 cases. In the reminder cases, no
abnormal motion was observed. In 4 cases, in which the motion of RVAW was recorded, the
beginning of the motion was earlier than that of IVS.

The subjects with PVC of left ventricular origin (PVCL: 9 cases) showed the characteristic pos-
terior bulging pattern of LVPW indicating a localized area of premature contraction of the left
ventricular myocardium. An abrupt early systolic anterior movement of LVPW during initial
60 msec following the onset of the QRS complex in the electrocardiogram was noticed. This prema-
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ture anterior motion was followed by either normal (2 cases) or paradoxical (7 cases) motion during
ejection phase.

In 3 cases, in which the origin of PVC was not determined, the echocardiogram and phonocardio-
gram were similar to those of PVCL indicating the left ventricular origin.

An extrasound just preceded the extrasystolic first heart sound was mainly observed in cases with
PVC (right or left ventricular) occurring relatively early phase of diastole (between 125 and 200 msec
after the preceding second heart sound). Echocardiogram of LVPW revealed a simultaneously
inscribed abrupt inflexion point, indicating that the sudden deceleration of the cardiac wall motion

was the primary cause of this heart sound.
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Table 1. Classification of patients and the site
of premature ventricular contractions

PVCR PVCL Atypical PVC

Normal 14 2
Hypertension 2

Valvular disease 1 5(2) 1
(including MVP)

Coronary sclerosis 5 1
Myocardial infarction

Other cardiac disease 6 2

(including CHD,

PMD)

Non-cardiac disease 2 1
Total 30 9 3

PVCR, PVCL=right or left ventricular premature
contraction; MVP=mitral valve prolapse; CHD=
congenital heart disease; PMD =primary myocardial
disease.
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Fig. 1. Electrocardiograms showing premature contractions originated from either right
(PVCRr: A) or left (PVCL: B) ventricle. In C, the electrocardiogram showing atypical PVC is shown,
in which both right and left chest leads show the RS pattern of QRS complex.
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Fig. 2. Representative echogram of a normal subject illustrating the nomenclature of

wall motion.

It shows the appropriate posterior motion of the interventricular septum (IVS) and anterior mo-

tion of the left ventricular posterior wall (PW).

Nomenclature of the interventricular septum is as follows: B=anterior motion of IVS due to
atrial contraction; C=beginning of systolic contraction of IVS; C’=peak of systolic posterior con-
traction of IVS; D=end of systolic contraction of IVS; F=beginning of anterior motion of IVS

due to diastolic rapid filling.

C and D of the posterior wall motion mean the beginning of systolic contraction and its peak,

respectively.
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The interventricular septum shows an initial rapid posterior movement (N) during preejection
phase followed by an paradoxical motion throughout ejection phase.
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Fig. 4. Representative echogram of type 2 of PVCr.
The interventricular septum shows an initial rapid posterior motion (N) during preejection phase
followed by a paradoxical motion of short duration, which is followed by a usual mid-systolic pos-

terior motijon,
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The interventricular septum shows an initial rapid posterior motion (N) followed by a normal pos-

terior systolic motion during ejection phase.

12, EEHEIA S hEIC T TR REB T~
FARIEER 2R L, DIBRINRER®% Y C HE RIS E
B~K 57 (Fig. 8), £EFHHI%Z @ U CAHRME
BErELEE D HK~E5 BMTh-71: (Fig. 9)
7). F20ROBREEEIERERED T K
WHRIBICRRE L TRz b h (Fig. 9: £#), B/F
e — b FRE DRI E I 3B DR ~BIT T
Bizoh, %FICE D FREEBORIEI/NL A
D, BRACELIOBABITL T ZEHRBDS
Al D EoWmE L &0 P RIC I E G B
DIET 2B, C HEBRNEHOK Y 6 I FK
BIRR Y O %S ~EEHAIC B 2R L T W
(Figs. 7, 8). WrCERHKEE, v FIZ RIELTL

FFRICECHIF~0Ph A2 Rohr (Fig
7).

4) FEEBHIIEE (PVCa)
DERTROULEREOEAS 2 OE W 3 Flop,
2 I ERREEHISNIGEICH bR B2 B0
EE®RE v 7 L IEHHFEREES L RL, 14
TIRESREOIHFHN S LB Y 0RWE 1 0Bl
¥EL. 3FELOERTIR I FHRERS
B 7Y, ThixE=sEEo PVC LExbh5
FTREEZ bR

2. HSMREEICHITBIE

g o 1 &z, Figs. 10, 11 o X ElicR
FTrow, KM I FMBRI LA E8H%.

843 —



K, WA, —&, Ih

A

“LO lse

naaTmm

mmum

Fig. 6. Echogram showing a right ventricular anterior wall motion during PVCr.

Two small arrowheads indicate a symmetric systolic motion of the right (black arrowhead) and
left (white arrowhead) ventricular endocardial echoes during normal sinus beat. Black and white large
arrowheads indicate the earlier onset of systolic downward movement of the right ventricular wall

(black arrowhead) during PVCR.

C,=beginning of the systolic contraction of the right ventricular anterior wall (RVAW); C,=
beginning of the systolic contraction of the interventricular septum; Cy=beginning of the systolic

contraction of the left ventricular posterior wall.
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Fig. 7. Representative echogram of type 1 of PVCL.

The posterior wall shows an earlier systolic anterior motion.
delayed peak of the posterior motion (C’) in beats of PVCL.

PW is seen in the 2nd and 3rd PVCs.
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Fig. 8. Representative echogram of type 2 of PVCL.
The large arrow indicates a premature rapid anterior motion of the left ventricular posterior wall
(N) followed by an early to mid systolic posterior motion (bulging motion).
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Fig. 9. M-mode echocardiographic scan along the long axis of the heart in a patient with
PVCL.

Top figure shows the localization of the area of a bulging motion of the left ventricular posterior
wall during PVCL (white arrowheads). The bulging is observed at the base, but not toward the
apex. Bottom figures are from the top figure.
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Fig. 10. Time relationship of the extrasound provoked by PVCL to the movement of the
left ventricular posterior wall.
The sound (X) coincides with the check point of endocardial echo.
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Fig. 11. Time relationship of the extrasound provoked by PVCR to the movement of the
left ventricular posterior wall.

The check point of the posterior wall coincides with the beginning of the extrasound (X). Mitral
valve closure is delayed and coincides with the extrasystolic first heart sound.
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