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Abstract

Left ventricular lesions in arrhythmogenic right ventricular dysplasia have not been well described, and
the relationship between the left ventricular lesions and the 12-lead electrocardiographic findings has not
been analyzed. This study examined whether the presence of left ventricular lesions and the extent of right
ventricular lesions due to arrhythmogenic right ventricular dysplasia are predictable by 12-lead electro-
cardiographic findings.

The 12-lead electrocardiograms during sinus rhythm and left and right ventriculography were studied
in 29 patients (27 males and 2 females, mean age 42.61+15.5 years) diagnosed by the current criteria for
this disease. After evaluation, patients were divided into two groups : those with normal left ventricles
(normal group) and those with left ventricular wall motion abnormalities (abnormal group). Seventeen of
the 29 patients (59 %) were classified into the abnormal group. Left ventricular wall motion abnormalities
were located in the posterolateral (4 patients), apical (1), and posterolateral and apical regions (12). QS
patterns or abnormal Q waves in lead I, aVL or Vs, Vs, 1S patterns (R/S ratio<1) in leads I and Vs, and/or
R or Rs patterns (R/S ratio >1) in lead Vi were observed in all patients in the abnormal group, but in none
in the normal group. There was a positive correlation between the right ventricular end-diastolic volume
index and the number of precordial negative T waves (r=0.746, p<0.0001), and the time from onset of
the QRS to the terminal portion of the € wave in lead Vi (r=0.627, p<0.001). The correlation coefficients
showed no significant differences between the groups.

A left ventricular lesion associated with arrhythmogenic right ventricular dysplasia was not unusual
(59%), and our study suggests that the posterolateral and apical regions are the most frequent sites. The
presence of these lesions were predictable by the QRS abnormalities. Moreover, regardless of the pres-
ence of such a lesion, the extent of the right ventricular lesion is also predictable by the 12-lead electrocar-
diographic findings.
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P TEBRIIIEE Th o7z, HHEINFEEEIX 24.7
+38mmHg L &FIIEETH ), AEIREHE 6.7
+2.5mmHg, ZEZEILFRMIAEIZ 10.2+3.6 mmHg & IE
FEHHEATHo72. FEELICL 2REFEIL 233+
9.3%, ILIRAMEHABREIREIT 16331459 mi/m? TH Y,
EFICEERLE, MAR, REICEEESRE I
Hbhi., EEERICL BRESEILS53.5+8.1%, L
RIS REREUL 8331223 mim? ThHo72. EZEE
HEREEEZMARL OB T, EZELAZDOEBRES
B & DREIZIZFH W IEDHBIBELR (r=0.428, p<0.05) %
BOTH, AR L EEDIIREHAARBREICITAAR T
Lh o7z (r=0.236, p=0.245).

EEEE CRIEORESRE 2RO RERIT 29
Bld 1761 59%) TH Y, EEICEESHEFEZROL
o 7ZIEF R 12 6l (41%) Té o 72 (Table 1).
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BB & RERSEIRICRRR LT\ 7 (Table 2).
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Table 1 Electrocardiographic parameters during sinus rhythm
) P wave in II QRS complex g peak ) Precordial QRS
Patient ~ Age Sex . . . timein & wave QRS-etime Negative T waves negative T  abnor-
No. (yr) Width Voltage Width Axis Vi (ms) (ms) wave (n)  malities
(ms) (mV) (ms) (degree)

1 43 M 100 0.15 90 60 30 - Vi 1 -

2 4 M 100 0.20 80 45 30 + 100 Vi-Va 4 -

3 28 M 100 0.20 80 —15 30 + 140 Vi-Va 4 -

4 39 M 120 0.10 80 0 30 + 130 Vi-Vs 5 -

5 56 M 100 0.20 110 90 30 + 140 Vi-V3 3 -
Normal 6 6 M 120 015 9 80 30 + 120 ILULaVFVi-Vs 5 -
group 7 63 M 100 010 9 9 20 + 110 ILOLaVRVi-Va 4 -

8 60 F 100 0.15 9 —20 30 + 110 II,aVF,V1,V2 2 -

9 26 M 110 0.15 90 50 30 + 90 III,aVF,V1-V3 3 -

10 288 M 100 0.20 80 0 20 + 130 IL,aVE,Vi-V3 3 -
11 32 M 100 0.20 90 100 60 - - Vi 1 -
12 24 M 100 0.10 80 9 30 + 100 IL,ILaVF,Vi-V3 3 -
13 49 M 100 0.10 100 120 60 + 140 ILIL,aVE,V1-Va 4 +
14 24 M 100 0.20 90 110 30 + 120 ILIILaVF,Vi-V3 3 +
15 7 M 120 0.20 100 0 30 + 170 ILIIL,aVF,V1-Vs 6 +
16 25 M 120 0.15 90 130 60 + 170 Vi-Vs 4 +
17 50 M 100 0.10 90 60 30 + 110 I1,II1,aVF,Vi-Ve 6 +
18 42 M 120 0.15 110 120 40 + 140 IIL,aVF,Vi-Va 4 +
19 54 F 100 0.10 90 —45 30 + 160 Vi=Va 4 +
20 56 M 120 0.15 110 90 40 + 120 Vi-Va 4 +
;‘(’)‘;‘;’ma] 21 66 M 80  0.I5 80 100 50 + 130 Vi-Vs 5 +
22 50 M 120 0.20 130 9 50 + 160 ILI1,aVF,V1-Ve 6 +
23 28 M 100 0.15 90 110 50 + 100 II,01,aVE,V1-Vs 5 +
24 35 M 100 0.15 100 130 40 + 110 LA 1 +
25 20 M 100 0.15 80 130 30 + 120 II1,aVF,V1-V4 4 +
26 28 M 120 0.25 90 60 20 + 110 Vi-Vs 4 +
27 52 M 100 0.15 80 45 30 + 160 IIIL,aVF,V1-Vs 5 +
28 42 M 100 0.10 110 9 20 + 120 IIL,V1-Va 4 +
29 29 M 80 0.10 80 90 20 + 100 Vi-Vs 4 +

Normal group : patients with normal left ventricles,

Abnormal group : patients with left ventricular wall motion abnormalities.

QRS abnormalities : QS pattern, abnormal Q wave (Q/R ratio >0.25, duration >30 ms), rS pattern (R/S ratio< 1) in lead I and Vs, or R or Rs patterns

(R/S ratio>1) in lead V1. Age : age at study,
from the onset of the QRS to the terminal portion of the € wave in lead
M=male; F=female.

WBEETHo7. EEBHICHLT, EFFHICIBWTE
ZERHSEIIEEITEL (0<0.001), EEIREHE
BRI EEICH AL Tz (p<0.05). ZEZILERE
FICRTERIICEEZ 3P o 7. MHEOASERHS
EIITEEZ T2V, AEIRKPAESRRKIIESE
BICBWTKEWEMB %D 72 (p=0.052; Table 3).
P THEERIFEORHRIE CEREHISFRIN, FE
WA, WHE, LREOVTRAIIGEEEMN 22O
7=, F72, EEA~ Y ¥ 72T LIES 18 &£ 19
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R peak time? : time from the onset of the QRS to the peak of the R wave,

Vi.

QRS-¢ time : time

TiE, BEBMEZLEZOREB L EZHRREEICRD
7=.
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HEEFR, CHBLIEEMICEEE I 2o 72,
BEREEREOFEEND - 7261, BOBD 12 fi¢
66, 176 1281ThHY, WMEMRIIEIL»ok
(Table 3).
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Table 2 Correlation between angiographic and electrocardiographic findings

Patient LV asynergy QS pattern Abnormal R/S ratio<1 R/S ratio>1

No. Q wave in lead I and Ve in lead V)
13 Posterolateral — Ve + +

14 Posterolateral, apical LaVvL Ve — -

15 Posterolateral — LavL — +

16 Posterolateral, apical — Vs + +

17 Posterolateral, apical — I,aVL,Vs,Ve — +

18 Posterolateral, apical I,aVL,Vs,Ve Va + +

19 Posterolateral, apical Ve I,aVL,Vs + +

20 Posterolateral — — - +

21 Posterolateral, apical — avL + +

22 Posterolateral — — + +

23 Posterolateral, apical — — + +

24 Posterolateral, apical — — + +

25 Apical — Vs + -

26 Posterolateral, apical — — - +

27 Posterolateral, apical —_ LavL - +

28 Posterolateral, apical aVL I - +

29 Posterolateral, apical — — + -

LV asynergy : left ventricular asynergic regions in left ventriculography, Abnormal Q wave : Q/R ratio >0.25, duration>30 ms, R/S ratio<
1: rSpattern, R/Sratio>1: R or Rs patterns.

Table3 Comparison of patients with normal ventricles and with left ventricular wall motion abnormalities

L. Normal group Abnormal group
Varieties p value
Mean=+SD Range Mean=+SD Range

Age (yr) 42.3%+15.3 24-65 42.8+16.2 20-78 0.936
Age of VT onset (yr) 38.1+15.3 17-62 36.0+15.8 17-77 0.730
Syncope (n) 6/12 12/17 0.510*
CTR (%) 50.4%3.3 46-58 52.7+6.6 45-66 0.233
RVEF (%) 26.5+11.1 9-46 21.1+7.4 7-35 0.137
RVEDVI (ml//m?) 144.1+35.8 89-198 178.7+48.4 103-261 0.052
RVSP (mmHg) 25.1+3.5 18-30 245+4.0 18-32 0.680
RVEDP (mmHg) 57+23 3-10 74+24 3-12 0.065
LVEF (%) 59.2+7.7 51-76 49.5+5.8 40-63 <0.001
LVEDVI (m//m?) 72.7£10.4 52-87 91.1%£25.6 37-142 <0.05
LVEDP (mmHg) 9.1£39 3-16 11.1£3.2 7-21 0.157
P wave width (ms) 104.2+7.9 100-120 103.3+14.4 80-120 0.893
P wave voltage (mV) 0.16£0.04 0.10-0.20 0.15+0.04 0.10-0.25 0.615
Right axis deviation (n) 1/12 8/17 0.070*
QRS width (ms) 87.5+8.7 80-110 95.3£13.7 80-130 0.098
R peak time in V1 lead (ms) 30.8+10.0 20-60 37.1+13.1 20-60 0.183
£ wave (n) 10/12 17/17 0.300*
QRS-¢ time (ms) 117.0+17.7 90-140 127.5+22.6 100-170 0.111
Precordial negative T wave (n) 32%13 1-5 42+1.2 1-6 <0.05

*Analysis using the }? test.
VT=ventricular tachycardia; CTR=cardiothoracic ratio, RV=right ventricular; LV=left ventricular; EF=ejection fraction, EDVI=
end-diastolic volume index; SP=systolic pressure; EDP=end-diastolic pressure. Other abbreviations as in Table 1.
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e i3 29 Bk 27 B (93%) IR SNz, FED
PHEDOE X130.15£0.04 mV L IEEH TH o7z, Vi FHil
D QRS KDL Y A5 RIKDTER T TOREMEIX 34.5
+12.1ms, ViFED QRSIEDIET ) 2> 5 & DK
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Fig.1 Twelve-lead electrocardiogram during sinus rhythm for patient
18 with a left ventricular lesion due to arrhythmogenic right
ventricular dysplasia, revealing a QS pattern in lead I, aVL, Vs
and Vs, abnormal Q wave in lead Vs, and a tall R wave (Rs
pattern) in lead Vi
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Fig.2 Relationship between right ventricular end-diastolic volume index (RVEDVI) and number of precordial negative T
waves (left), and RVEDVI and QRS-¢ time in lead V1 (right)

The explanations of QRS-¢ time and others as in Table 1.
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AREERR B A B RFAL (arrhythmogenic right ventricular dysplasia) D/ EREICBE T 2 &34
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