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Summary

It is well know that hemodynamic changes during arrhythmia are influenced by various factors.
It has previously been reported that in spontaneous premature ventricular contraction (PVC), ET was
almost unchanged or slightly increased, and PEP shortened compared with that of control beat. In clinical
cases, the coupling ratios of PVCs were usually fixed. Hence it is very difficult to study the relationship
between the hemodynamic changes and the coupling ratios of PVCs in clinical cases.

In this study, the artificial PVCs were induced by single electrical stimulation with electrode ca-
theter at various coupling ratios in 10 subjects. Electrocardiogram, phonocardiogram, external carotid
pulse wave, and aortic pressure curve using catheter-tip manometer were recorded simultaneously.
Systolic time intervals were measured non-invasively, and also ET, QU, and afterload (diastolic aortic
pressure) were measured from the aortic pressure curve and electrocardiogram in the preceding and
post return cycles of PVCs.

Results were as follows: QII, PEP, and QU of the post return cycles of PVCs were decreased al-
most linearly and ET/PEP ratio was increased almost linearly accroding to the shortening of the PVC
coupling ratios compared with those of the preceding cycles of PVCs. In some cases ET increased and
in others decreased according to the shortening of the PVC coupling ratios. The parameters except
for ET showed definite linear relationship against the shortening of the PVC coupling ratios.

In conclusion, the hemodynamic potentiation in the post return cycles of PVCs was linearly in-
creased according to the shortening of the PVC coupling ratios at the point of view of the parameters
of the systolic time intervals. Although QU has not been accepted as the contractility index, it was
suggested that QU possessed the posibility of the simple and useful index of cardiac contractility.
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Left ventricular systolic time intervals
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FHEEAZBLRLICBCTTBERY 7 —F v
kv 2msec, 2-3mA D BFEFE %~ 0.OBAE
X TOEMERISMGE 2 BE S e FAEHY
SEE DIEBNIC X Y BAEL72H, SEIOFE T
TR ERRI L CEEEFIIC I 16 [B] 0 HISMEE 2
FRIERFT L.

%2 FELER, ¥ 2HBRICEES T E 28
TLER, BI V77 FEFRTY 302 Ry 7
7y FERCTEBREZEHL, R 7 —
@y 7~ 2 —5— (SF 723 7F) 2K
IRFE BB & KBIRE 2508 L 7. ERERALME
i 1kic TR Y EEER 10cm T 7 7 S E TR
Ry 735 7z L (Fig. 1), QII, ET, Q-aortic
upstroke fEf (QU (Ao.)}, Q-carotid upstroke
¥M (QU (Car.)), PEP SLEEMIABARE (Diast.
Ao. P.) 2SN ORI O.L TEHRIL, #i5hiX
WRE—RoThZThoEX v HSHUERE—H
DRBOBODEERW LI bDEZhZh 4Diast.
Ao. P, 4QII, 4ET (Ao.), 4ET (Car.), 4QU (Ao.),

Wb LUFE 4QU (Car.), 4PEP, AET/PEP L L, zhb:H
Rz, YARHCBVCTOEY 7 —F rRE R S E o dgEEs R (PVC coupling ratio) & AR
Table 1. Subjects
Number Range of Range of
Name Sex Age Diagnosis of PVC coupling preceding RR

PVC ratio (%) interval (msec)
1. YK M 17 Straight back syndrome 13 49-98 530- 580
2. EY F 38 Paroxysmal atrial tachycardia 14 57-85 550- 630
3. MR M 41 Hypertension 17 48-97 720- 770
4. SY F 44 Hypertension 21 39-99 850- 910
5. KM M 46 Hypertension 18 34-98 870- 970
6. MT M 21 PS 17 39-91 850- 940
7. IK F 20 VSD 17 52-99 690- 750
8. SY M 25 VSD 13 41-96 720- 780
9. 1Y F 38 VSD 16 42-87 880-1100
TK M 13 40-92 850- 930
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Fig. 1. Simultaneous recordings of electrocardiogram (ECG), aortic pressure curve (Ao.),

carotid pulse wave (Car.), and phonocardiogram (Pcg.).

Premature ventricular contraction (PVC) is introduced at various coupling ratios by single elec-
trical stimulation (S). The afterload (Diast. Ao. P.) and the systolic time intervals (QII, ET, PEP
and QU) are measured from the preceding and post return cycle of the PVCs.
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Fig. 2.

PVC coupling ratios are plotted against each parameters of A Diast. Ao. P., A QII, A ET (Ao.
and Car.), A QU (Ao. and Car.), and A PEP in Case 4. A Diast. Ao. P. is calculated by subtracting
Diast. Ao. P. of the preceding cycle from Diast. Ao. P. of the post return cycle. Other parameters
are also calculated as the same manner.
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Fig. 3. The regression equations between the Fig. 4. The regression equations between the
PVC coupling ratios (%) and A Diast. Ao. P. in PVC coupling ratios and A QII.
10 cases.
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Fig. 5. The regression equations between the
PVC coupling ratios and A ET (Ao. and Car.)
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Fig. 6. The regression equations between the
PVC coupling ratios and A QU (Ao.), A QU (Car.),
and A PEP.

3.01 A ET/PEP

2.0

%

o+ %
40 50 60 70 80 \e\mo
PVC coupling ratio

Fig. 7. The regression equations between the
PVC coupling ratios and A ET/PEP.
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