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The Relationship Between ST-T Electrical Alternans
on EKG and Ventricular Arrhythmia
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In order to observe the development of ventricular arrhythmia during regional myocardial
ischemia and reperfusion, especially under the presence or absence of ST-T electrical alternans
on epicardial EKG.

The proximal left descending coronary artery(LAD) was ligated for 20 minutes and then
reperfused suddenly in twenty-three cats. Standard lead EKG(Lead ID), chest lead EKG and
epicardial lead EKG were recorded simultaneously during the occlusion and reperfusion respe-
ctively.

During the ligation of LAD, STEA was observed in thirteen cats(56.5% ). In occlusion period,
the incidence of ventricular tachycardia in STEA positive group was significantly higher than
in the negative group(p<(0.01) and arrhythmic score was significantly higher(p<{0.005) also.

In the reperfusion period the incidence of vefntricular fibrillation in STEA positive group
was significantly higher than in the negative group(p<(0.025). But there was the tendency
to be higher in arrhythmic score of STEA positive group.

There were no differences in heart rate, systolic left vefntricular pressure, ST elevation
and ST width in both groups. )

Most forms of ST-T of sinus rhythm before and after development of vefntricular premature
beat was low form(L).
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It was concluded that at the presence of STEA on EKG, the incidence of ventricular arrhyth-

mia was more prevalent. So, STEA can be available as a marker of ventricular arrhythmia

and prognostic factor.

KEY WORDS : Ventricular arrhythmia *+ ST-T electrical alternans.
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58 A] STEA FA T T¥ololA CurtisEol
o 24w P47} 30+ 072 STEA S4 79 15
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Adwee Miex STEA 47 A LYol A
AAnieo] &5 B vt STEA 4 FlA =
109} 5 5ulg ol A HAgo =N {7 o)t
AR H(p<0.01). L} SA3 A A7 94 50)
v 2dd 47955 Wixe STEA ¥4 2
A g ugE vegod, A 948 ¢l
At} (Table 1).

Table 1. The relationship between the arrhythmias during the occlusion of the left anterior descending
coronary artery and ST-T electrical alternans

N Arrhythmia Single PVC* Couplet VT**
score™
STEA # positive 13 3.0+ 0.7 100% (13/13) 92.3% (12/13) 100% (13/13)
STEA # negative 10 1.5+ 14 90%( 9/10) 70.0%( 7/10) 50%( 5/10)
P<0.005 N-S N-§ P<0.01
(Meanz+ SD)

# ST-T electrical alternans

+ By means of the method which Curtis used
*Premature ventricular contraction
**Ventricular tachycardia

N—S : Not significant
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oA AdAFol LA wrA STEA 4 F 107
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FAZAAM FAE F717F AAFH(p<0.025) (Ta-
ble 2).

AuEsre @59 ZFA STEA F4 A
B 129.6+ 17.28]1 94 29 STEA 4 T 91X & 133.
312423 R HAAFTE STEA FETAA
£ 147.1+ 1843, STEA &4 FdA & 1519+ 19.7
3 At

ST 442 STEA %4 #o1A] 151+ 4.5mm, STEA
SAATNA 174+ 85mP L ST Yol 42 264.4
+25.5msec, 257.8+ 33.1msec ot FHA YL F
A7} STEA <SATNAM 757+ 3.7mmHgR
STEA &4 T A 81.0+£0.7mmHgd o}, wata ST
3%, STHol 2 444G AAXNE FTAe] o
2ol 7b QA B (Table 3).

#E9 2% STEA LA JF 2763+ 1236
23 8E AFEHJeH AFALE HiE 4375+
25402 QI FAAZES 7481+ 2550 F A
(Table 4). STEA®} STato]& B F 45+ 3.0m3 ot
T AA7Yg5EAF9 ST ¥3ts AAd7 Y43
A ST7HEQ B9+ 297%, ST7HLEA A%+
703% 93, A7 FEHF 25 L¥A F ¢t

Table 2. The relationship between the arrhythmia during the reperfusion of the ieit anterior descending
coronary artery and ST-T electrical alternans

N Arrhythmia score* VT VE***
STEA # positive 13 74+ 17 100% (13/13) 92'3%‘ 12/13)
STEA # negative 10 6.0+ 24 100% (10/10) 50.0% ( 5/10)
N-S N-§ P<0.025

(Mean+ SD)
# ST-T electrical alternans
*By means of the method which McLenna used®’

**Ventricular tachycardia
***Ventricular fibrillation
N—S  Not significant

Table 3. The relationshop between heart rate, ST elevation, LV pressure and STEA

STEA positive STEA negative

(N=13) (N=10)
HR Basal 129.6+ 17.2 133.3+24.2
Maximal 147.1+ 184 151.9+ 19.7
ST elevation ST height(mm) 151+ 45 174+ 85
ST width(msec) 2644+ 255 2578+ 331
LV pressure lowest(mmHg) 75.7+ 3.7 81.0+ 9.7

(Mean+ SD)

Table 4. STEA onset, STEA end and STEA dura-
tion from the occlusion of the left anterior
desending coronary artery

STEA onset STEA end STEA duration
(sec) (sec) (sec)
276.3+ 123.6 748.1+ 255.0 437.5+ 254.0
(Meanz+ SD)
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Table 5. High & low type of ST segment before

& after PVC
H*(%) L**(%)
Before 29.7 70.3
After 18.2 818

* High type of ST segment
** Low type of ST segment
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Fig. 1-B.

Fig. 1-A, B. The 2 different morphologies of the typical STEA(ST-T electrical alternans) are shown only
in the epicardial lead. No STEA is seen in chest and limb leads.
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Fig. 2-1. The typical STEA with the ventricilar tachycardia during the occlusion period. The 3 leads were
recorded simultaneously. The limb lead and the chest lead show the ventricular tachycardia without
STEA(ST-T electrical alternans), but the epicardial lead shows ventricular tachycardia with STEA

(ST-T electrical alternans).
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YT,
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Fig. 2-2. The typical STEA, which was shown during the occulsion period(Fig. 2-1), disappeared during
the reperfusion period, in spite of the vefntricular tachycardia.
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Fig. 3. The 3 leads were recorded simultaneously. The limb lead and the chest lead showed PVCs, but
the epicardial lead didn’t show them definitely. STEA(ST-T electrical alternans) appeared only
in the epicardial lead. The epicardial lead was shown the low type(L) and the high type(H) of

ST segment.
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