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The Changes of Ventricular Activation Time According to Acute Myocardial Ischemia

Seong Wook Han, MDI, Yoon Nyun Kim, MDZ, Ki Young Kim, MDZ,
Chang Wook Nam, MDZ, Kee Sik Kim, MD? and Kwon Bae Kim, MD?

'Department of Internal Medicine, College of Medicine, Seoul Paik Hospital, Inje University, Seoul,
’Department of Internal Medicine, College of Medicine, Keimyung University, Taegu, Korea

ABSTRACT

Background and Objectives[] In acute myocardial ischemia, the conduction velocity of the action potential is
decreased by several electrophysiological and physical factors. The ventricular activation time (VAT) is a time
duration of electrical impulse propagating from the endocardium to the epicardium. The goal of this study is
was to determine whether the reduction in conduction velocity in acute myocardial ischemia can lead to a
change in VAT. Materials and Method[] Thirty patients, 18 males and 12 females, who had received percu-
taneous balloon coronary angioplasty (PTCA) were enrolled. The mean age was 59 years old. A twelve lead
surface electrocardiogram (ECG) was obtained before, during, and at 1, 5 and 10 minutes after the PTCA as
digitized data by using Cardiolab EP 4.1 program. The magnitude of the QRS wave was amplified 3 to 4-fold
and the speed was increased to 200 mm/sec in order to obtain the VAT easily and accurately. The data
represents the mean of three consecutive VATs. The number of vessels treated with PTCA included the left
anterior descending artery (12), left circumflex artery (9), and right coronary artery (9). Among twelve
chronic stable angina, sixteen unstable angina, and two acute myocardial infarction patients, twenty six had
single and four had two vessel diseases. Results] The significant increase in VAT during PTCA as compared
to measurements before PTCA was observed in eight of 12 leads. In addition, the significant decrease in VAT
of at 1, 5, and 10 minutes after PTCA as compared to that seen during PTCA was noted. Furthermore, 10
minutes after PTCA, VAT decreased significantly as compared to that measured before PTCA. The leads did
not show a significant change of VAT depending on the target vessels. The ECG of 16 patients showed
changes of the ST segment during PTCA. The changes of VAT were not related to the ST segment change.
Conclusion[] The conduction delay from the endocardium to the epicardium in acute myocardial ischemia
was presented as a prolongation of VAT in surface ECG. In addition, the conduction delay was recovered
within 5 minutes follwoing relief of ischemia. Therefore, the changes of VAT may possibly be used as one of
the noninvasive parameters of myocardial ischemia. (iorean Circulation J 2001;31(3):317-326)
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Fig. 1. The scheme of upper pa-
nel shows normal pattern of tra-
nsmembrane action potential
and ventricular activation time
(VAT). In lower panel, the sche-
me proposes if the myocardium
is situated in ischemia, there will
be a conduction delay at cellu-
lar level, which is presented as
prolongation of VAT at 12 leads
surface electrocardiogram.
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Fig. 2. When the paper speed
was increased to 200 mm/sec

[1 and the magnitude of the QRS
was amplified to 3—4 folds, the

Scale : 4 folds measurement of ventricular ac-

fivation time was easier and more
accurate.
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Table 1. The changes of ventricular activation time in all patients

I Il 1l aVvR aVvL aVF Vi V2 V3 V34 Vs Ve
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Baseld before angioplasty, balloonO during angioplasty, 1 minO 1 minute after angioplasty, 5 minO 5 minutes after
angioplasty, 10 minO 10 minutes after angioplasty, scaled mean+ standard deviation (msec) of ventricular acti-

vation time
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Fig. 3. The figure shows the changes of ventricular activation time according to time sequence in limb leads of
the surface electrocardiogram (Basel before angioplasty, balloonO during angioplasty, 1 minO 1 minute after
angioplasty, 5 minO 5 minutes after angioplasty, 10 minO 10 minutes after angioplasty, *0 p<0.05 by general
linear model repeated measures within subjects, **00 p<0.05 by paired t-test, scaled mean+ standard deviation

(msec) of ventricular activation time).
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Fig. 4. The figure shows the changes of ventricular activation time according to time sequence in precordial
leads of the surface electrocardiogram (Based before angioplasty, balloonO during angioplasty, 1 minO 1
minute after angioplasty, 5 minO 5 minutes after angioplasty, 10 minO 10 minutes after angioplasty, *0 p<0.05 by
general linear model repeated measures within subjects, **0 p<0.05 by paired t-test, scaled mean+ standard

deviation (msec) of ventricular activation time).
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Table 2. The leads of surface electrocardiogram which
showed ST segment changes according to the target
vessel of coronary angioplasty

St Target Leads gf ST Leads of ST
vessel elevation depression
1 LADp I, aVL Vi—-Vs
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mflex artery, RCALD right coronary artery, pO proximal,
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Table 3. The changes of ventricular activation time in all patients who had changes of ST segment during balloon

coronary angioplasty

| Il 1l aVR aVvL aVF Vi V2 Vs \Z Vs Ve
Base 33.6& 355+ 328+ 33.1x 326+ 359+ 219+ 275+ 282+ 309+ 31.1x 347+
8.9 6.4 9.0 7.3 9.3 7.5 7.8 7.5 52 5.0 9.0
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1 min 33.5+ 357+ 323+ 327+ 338+ 36.0+ 220+ 27.5+ 29.5+ 31.5+ 31.7x 349+
7.7 7.0 9.5 7.1 8.7 7.2 6.4 7.2 5.7 53 8.9
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8.3 7.2 10.5 7.3 9.5 7.0 7.2 7.5 5.7 5.4 7.9

Basel before angioplasty, balloond during angioplasty, 1 minO 1 minute after angioplasty, 5 minO 5 minutes after
angioplasty, 10 minO 10 minutes after angioplasty, scaled meant standard deviation (msec) of ventricular acti-

vation time
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