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Differential Diagnosis of Wide QRS Tachycardia by Electrocardiogram

Woong Chol Kang, MD, Shinki Ahn, MD, Moon Hyoung Lee, MD and Sung Soon Kim, MD
Division of Cardiology, Yonsei Cardiovascular Hospital, Yonsei University College of Medicine, Seoul, Korea

ABSTRACT

Background and Objectives :

The differential diagnosis of a regular tachycardia, with a wide QRS complex (=120

msec) on the 12-lead electrocardiogram (ECG), remains an important challenge. Despite the information available
on electrocardiography in patients with ventricular tachycardia (VT) and supraventricular ventricular tachycardia,
with aberrant conduction or pre-existed bundle branch block (wide-QRS SVT) ; the data from Korean is limited.

The purpose of this study was to report on the differential diagnostic criteria. Subjects and Methods : The clinical
and electrocardiographic characteristics of 150 patients (65.8%) with VT, and 78 (34.2%) with wide-QRS SVT,

were evaluated. Results : An atrioventricular (AV) dissociation was found in 44.7% (67/150) of the VTs, which
is very useful in differential diagnosis. In the RBBB patterns, a monophasic R, or a biphasic, wave (QR, RS), in the
V1 lead, were present in 49.0 and 40.6% of VTs, respectively, and an R/S ratio of less than 1, in the V6 lead, was
present in 89.6% of VTs. In the LBBB patterns, the duration of the R wave (=30 msec), the interval from the Q
wave to the nadir of the S wave (=70 msec) and the notching of the S wave, in the V1 lead, were present in 61.1,
87.0 and 31.3% of VTs, respectively. When an algorithm, using the AV dissociation and morphological criteria
for a VT in the V1 and V6 leads, was tested for differentiation, the sensitivity and specificity were 96.7 and
93.6%, respectively. Conelusion : A more accurate, correct, diagnosis of wide-QRS tachycardia can be made by
using a stepwise approaching method consisting of AV dissociation and morphological criteria for VT in the V1

and V6 leads. (Korean Circulation J 2003;33(3):218-226)
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Table 1. Clinical characteristics in patients with ventri-
cular tachycardia and wide-QRS supraventricular tachy-
cardia

Table 2. Comparision of Mean QRS duration and mean
cycle length between ventricular tachycardia and wide-
QRS supraventricular tachycardia

Ventricular  Supraventricular
tachycardia tachycardia
Patients (n) 150 (63.1%) 78 (32.7%)
Mean age (years) 39.8+15.9 38.6+143
Sex  Males 109 (72.7%) 56 (71.8%)
Females 41 (27.3%) 22 (28.2%)
Dzryi:g?oii (months) | H14649  968-815"
Syncope history (n) 32 (21.3%) 11 (14.1%)
Hﬁg’;s“y;;"(r:)'c 32 (21.3%) 4(51%)*
Patients (n)
With heart disease 45 (30.0%) 20 (25.6%)
Without heart disease 105 (70.0%) 58 (74.4%)

Values are expressed as mean=xstandard deviation.,
* 1 p<0.05 compared to ventricular tachycardia, T :
supraventricular tachycardia with preexisting BBB or
aberration
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Ventricular Supraventricular
tachycardia tachycardia
(n=150) (n=78)
Mean QRS duration 41 54 90,1 1350+ 11.5
(ms)
Meancyclelength o) 1145 32074569

(ms)

Values are expressed as mean £ standard deviation

Table 3. Comparision of distribution of mean QRS duration
between ventricular tachycardia and wide-QRS supra-
ventricular tachycardia

Mean QRS duration Ventnculqr Suprovenfnc.ulor
(ms) tachycardia tachycardia
(n=150) (n=78)
=20 23 (15.3%) 14 (17.9%)
120—140 51 (34.0%) 30 (38.5%)
140—-160 42 (28.0%) 26 (33.3%)
160—180 21 (14.0%) 8 (10.3%)
>180 13 ( 8.7%) 0( .0%)

Table 4. Comparision of distribution of mean cycle length
between ventricular tachycardia and wide-QRS supra-
ventricular tachycardia

Ventricular Supraventricular

Mean cycle length ; .

(ms) tachycardia tachycardia

(n=150) (n=78)

450—600 9 ( 6.0%) 2 (2.6%)
350—450 53 (35.3%) 22 (28.2%)
300—350 50 (33.3%) 25 (32.1%)
<300 38 (25.4%) 29 (37.1%)

NI} YNAHINe BF 1285 MNE AH HI

Ho QRSO Z1t H cyle length
At QRSTFY] -2 Aaiwof ] 141.2+20.1 msec,
ARdA A delol A 135.0+111.5 msecZ F 1+
93} 2ol AT AIF-AQ BIE 4] Zo)7} Tk
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Ado] 450(46.9%), A AdRImo] 244 (46.2%)
27 7] Ale)7t ¢l #t A E oA QRS
1}2] £o] 160 msec o4 75 AAnlEo] 12¢4]
(22.2%), 74247 dmao] 341(13.0%) & 9A] F+ - 7+
o] zpo)7} YIAtH(Table 5). B HF7
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Table 4. Comparision of distribution of mean cycle length
between ventricular tachycardia and wide-QRS supra-
ventricular tachycardia

Table 6. Comparision of electrocardiographic charac-
teristics between ventricular tachycardia and wide-QRS
supraventricular tachycardia

Ventricular Supraventricular Ventricular Supraventricular
Mean cycle length ’ ’ . .
(ms) tachycardia tachycardia tachycardia tachycardia
(n=150) (n=78) (n=150) (n=78)
450—600 9 ( 6.0%) 2 ( 2.6%) Bundle branch block
350—450 53 (35.3%) 22 (28.2%) Right 96 (64.0%) 52 (66.7%)
300—350 50 (33.3%) 25 (32.1%) Left 54 (36.0%) 26 (33.3%)
<300 38 (25.4%) 29 (37.1%) Concordance
Positive 4 4
Table 5. Comparision of mean QRS duration between Negative 2 1
ventricular tachycardia and wide-QRS supraventricular .
tachycardia according to BBB pattern AXis
Ventricular Supraventricular Normal 11 (7.3%) 18 (23.1%) '
RBBB tachycardia tachycardia LAD 49 (32.7%) 23 (29.5%)
(n=96) (n=52) RAD 50 (33.3%) 35 (44.9%)
QRS =140 msec 45 (469%) 24 (462%) North west 38 (253%) 2 ( 26%>*
QRS<140 msec 51 (;53.1%) . 28 (53.T8%) | AV dissociation 67 (44.7%) o
Ventricular upraventricular
LBBB tachycardia tachycardia Capture beat 9 ( 60%) 0
(n=54) (n=32) Fusion beat 11 ( 7.3%) 0
QRS> 160 msec 12 (22.2%) 3 ( 93%) AV dissociafon : atrioventricular dissociation, LAD : left
axis deviation, RAD : right axis deviation, * : p<0.05 com-
QRS<160 msec 42 (77 .8%) 29 (90.7%)

RBBB : right bundle branch block, LBBB :
anch block

left bundle br-

A1 341.1£66.5 msecE A gRIdefx 9] 322.7+
56.9 msecHt}t Ao} SASA 07 f{o)gt Afol=
UM B3 M2 HA = A97F WSkTH(Table 2, 4).
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Table 7. Comparision of QRS configurations demonstra-
fing RBBB pafttern between ventricular tachycardia and
wide-QRS supraventricular tachycardia

Table 9. Comparision of idiopathic ventricular tachycardia
with ventricular tachycardia associated with structural
heart disease

Ventricular  Supraventricular

VT with structural

tachycardia tachycardia ld'?ﬁ:‘:g; VT heart disease
(n=96) (n=52) (n=45)

Vi Age (years) 35.4+13.2 499+17.0*
Monophasic R 47 (49.0%) 8* (15.4%) Duration of 5024703 16.3441.0%
Biphasic (RS.QR) 39 (40.6%) 5% (9.6%) symptom (months)

Triphasic 10 (10.4%) 39T (75.0%) Mean cycle 338.2+63.9 348.0+72.6

Vé length (msec)

Mean QRS

* + + k
R/S<1 86 (89.6%) 14* (26.9%) duration (msec) 141.3£13.9 166.0+24.0
Qs 6 ( 63%) 0C 0% VT : ventricular fachycardia
Monophasic R 1(1.0% 0( 0%
R/S>1 3(3.1%) 34" (65.4%) 14 51 el Ao

AR} A BLe Eulsl AlAlglg [BLS &

Triphosic 0( 0%) 4‘r ( 7.7%) 7]Z1 Ty A% FRE EL__L_E Oﬁ H]JT_OH

# 1 p<0.05 compared to ventricular tachycardia, T : By Edbg AJauiale. QRS o) {231 £k A

p<0.05 compared to ventricular tachycardia, favor for O oladolx] HHHEElol o o3 2

supraventricular tachycardia & Aeir] Estalon] oj@7Izte] AITHTable 9).

Table 8. Comparision of QRS configurations demonstrating o| ZHRICIS Q5 01 BA

LBBB pattern between ventricular tachycardia and wide-
QRS supraventricular tachycardia

Ventricular  Supraventricular
tachycardia tachycardia
(n=54) (n=32)
Vi
R>30msec 33 (61.1%) 1* ( 3.1%)
Notched S 17 (31.5%) 0*( 0%)
>70msec to S 48 (88.9%) 1*( 3.1%)
Vé
Any Q (QR,QS) 6 (11.10%) 0 ( 0%
Monophasic R 36 (66.7%) 14 (43.8%)
Biphasic 7 (13.0%) 7 (21.9%)
Triphasic 3 ( 5.6%) 5 (15.7%)

= 1 p<0.05 compared to ventricular tachycardia
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(87.0%), ST}] 3PA] H-E(notching)> 171(31.5%)
oA BRE ] AN} folgt Aol BTt
(Table 8).

EHpA
E

=20 éIE = = e A2
AL 714 47 ABo] Gl Ty s
222

L‘?_‘r‘?j (Fig. D= 4 3 &
14597} AR o w2 A AR e- 784 F 734
7b A dRIE o R o] 7 2 (ks AEskeT
el 247F 96.7%, 93.6%2] H39 SolE HA

= A ] A8 s é?édftﬂ - ?»3}
T B 12% AAETe ® el tks sh=d)
+ ojEeo] wWekth v A8 g A electro-

ol thgt gt X
75]— ] uﬂ}\] aE 12_9'_

physiologic study) 7} &sPaA
& 8l A87F 7Sl H3laL 8

= RS o] 83} 3% QRS M| 71718 sheta}
SR 1 Fere]

TEE T B oﬁ& A —% | B gleel =
ETSlaL o @41 g0 2| 1 ol A, A
ARl A AR Y] el ot s ]l

Korean Circulation J 2003:33(3):218-226



Wide QRS tachycardia (n=228)
(VT : 150, SVT : 78)

l

Is there AV dissociation in any lead?

i NO (n=78)

Vi 5
wide-QRS SVT : 73

YES VT : 67
(n=67) 1o

NO (n=161)
(VT :83,SVT:78)
Morphologic criteria for RBBB pattern VT YES VT : 50 VT : 145
? . Es— E—
present both in precordial leads V1* and Vé6'? (n=53) SVT: 3 SVT: 5
NO (n=108)
(VT :33,8VT:75)
Morphologic criteria for LBBB pattern VT YES VT:28
present in precordial leads V1% (n=30) SVT: 2

Fig. 1. Algorithm for differential diagnosis of ventricular tachycardia and wide-QRS supraventricular tachycardia. = :
monophasic R wave or biphasic wave (QR, RS), T : ratio of R/S<1, ¥ : the duration of R wave (=30 msec) or the
interval from Q wave to nadir of S wave (=70 msec) or notching of S wave.
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