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The Significance of the Morphology of Ventricular Premature Complex(VPC)
as a Marker for Left Ventricular Structure and Function

Jee Ae Shin, M.D,, Dong Il Lee, M.D., Kook Jin Chun, M.D,,
Chang Hyung Moon, M.D,, Yung Woo Shin, M.D., Yeong Kee Shin, M.D.

Department of Internal Medicine, Pusan national University, College of Medicine, Pusan, Korea

Background . There has been reports which suggest that the morphologic feature of ventricualar
premante complex(VPC) might reflect the cardiac state.

Methods : To test this, we studied retrospectively the association between the morphologic
feature of VPC(shape and duration) and cardiac state(structural and functional) by analysing
the records of ECG(179 cases) obtained from reviewing echocardiogram performed in our
hospital from 1988 to early 1991. Group 1(n=84) had VPC-QRS complexes with either smooth
and uniterruped contour or narrow(<0.04 sec) notching and group 2(n=95) demonstrated
VPC with broad>=>0.04 sec) notching or shelves. Without taking into account of either the
presence of the type of the underlying cardiac disease and other constitutional disease state,
we classified the type of VPC on ECG according to the above criteria and analysed its simple
association with cardiac size and functional state on echocardiogram.

Results : In group 1, 68 of 84 cases with a VPC had no notching. In group 2, the VPC-
QRS duration was greater than group 1(0.154+0.022 vs 0.141+ 0011 sec(mean+ S.D.), p=0.
0001). Left ventricular end-diastolic diameter(LVED) and ejection fraction(EF) showed a signi-
ficant difference between the two groups(5.12+ 0.64 vs 5.72+ 095cm, p=0.0003 and 6589+ 10.84
vs 60.82+ 15.5% , p=0.012 respectively). In group 2, 50 of 95 cases(53% ) showed ejection fraction
less than 64%. By defining left ventricular structural dilatation and functional impairment
on echocardiogram as LVED greater than 5.5cm and EF less than 64% respectively, the sensiti-
vity and specificity of VPC morphology was 60% and 74% respectively.

Conslusion : We conclude that a broadly(=0.04 sec) notched VPC of long duration(=>0.15
sec) is a simple and reliable 12-lead ECG marker for an abnormal structural and functional
state of the heart(dilatation and hypokinetic left ventricle), irrespective to underlying cardiac
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disease, while a VPC with smooth contour or narrow(<0.04 sec) notching with short duration

(<0.15 sec) reflects a normal sized heart with normal systolic function.

KEY WORDS ' Notching * Shelf.
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Fig. 1. Method of VPC QRS notch duration measure-
ment : To establish onset and end point, hori-
zontal line is drawn at level of notch nadir. In
example shown, onset of notch corresponds to
vertical line throughnadir and ends where QRS
intersects horizontal line.
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Fig. 2. Representive tracing of type I and type Il ventricular premature complexes(upper and lower pannel,

respectively).

Table 1. Electricardiographic characteristics associated with type I and type II premature ventricular comp-

lex
Characteristics Tvpe 1 Tvpe 11 p-value
PVC PVC
Case number studied 84 95
Normal sinus rhythm(%) 74(88) 79(84) N-S
LVH(%) 10(12) 15(16) N-S
Anterior infarct( %) 6( 7.1) 9( 9.5) N-S§
Inferior infarct( %) 4( 4.8) 6( 6.3) N-—S§
Bundle branch block( %) 6( 7.1) 12(13) N-—S§
Nonspecific intraventricular 5( 6) 13(14) 0.04
conduction defect( %)
Mean QRS axis(0)* 45112 451 15 N-—S§
Sinus QRS duration(msec)* 87+ 13 97+ 21 0.0004
PVC QRS duration(msec)* 141+ 17 154+ 20 0.0001

the value represented as meanz standard deviation
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in type I and type II

pecific intraventricular conduction defect) & 17+ %
2o A 2tz 598 (6%) R 138 (14%) 22 27| A
a2 Wzt gudA ERth(p<0.04). o] A}
AR EHe LAHOEA, T4 QRS 7t 2T A

120 )8 22+ 0.087+0.013 2 0.097+ 0.021 % 2
ou) QA ZAHp<0.0004 1Y 3). 126 A] 844j
7beHl 689(81%)7F ¢etgt VPC-QRSHFEISILL,
Uz 16dolM F& §2& Yok F 23l

= 276 —



VPC-QPS 7]3k8] Zol= §AIEH onj7t gl o
12 VPCS] HFR]|E 0.14+0.017, 27 VPCO] A&
0.154+ 0.0222 A tH(p<0.0001 18 3). ¥4 QRS
o HHE & 17 L 27 A 42t 45+ 16 © 451 15
=2 FA%A ol gtk AR 29 &
oA, AdFd 9 44 39 FAs 129 2
ol A 2z} 0.89+ 0.10 t) 0.97+ 0.14cm 2 0.88+ 0.
10 o} 0.96+0.14cmZ 91| Qe xpo]S B PGzt
7} p<0.0001 Z p<0.0001). 7T @ =72
F4A WAL 17 F 27 42 5124064 T
572+ 0.95cm 2 3.55+0.71 o} 4.16% 0.15cmE o)
e zolE BA(#AZ p<0.00003 E p<0.
0000001) (& 2). ¥ & Alele] F¥ &9 zo|x
65.89+ 10.84 | 60.82+ 15.5% 2 EA8A <uj7}
ARATHp<0.012). 47T L 57T F44
WZe A FEE 3 ARY L 19 4o A9}
Zow, 5 FolA #HA4A A2719 7Tl § o #d
HEAdE & F AN Z4 FolA FAL =27 ¢
7159 AolE dE5E + e VIEeE, HAA
F471% WAG.5an o3 £ 27 7FE)H F
H&(64% ol &L vt 71E) S AL S o,
139 84q] 7hedl 5604 F 7]Fol O B
HAFL ddde F 7 BF HAY E99eH
Ue A el F 7]E HE9 ARt EYF &
g Bt 2ol E F 94 7hed 41004
F 71€ol o v HAAL 36 BT A
Hogon YoA 17¢de BYAE Bt oY
oA, o]9} 2 VPC B £7] 4% A 5
HE NPE g Solze 747 60% R 74% oA
gz 66% 2 GEIRTHIE 5). &, &7 71#
ZolA HAA FZ712 WAE Al FF71T WA

(4.0cmo]3l £& %23 71E)E dA AHEIHE

9, %% 2 Solxe 7zt 58% % 72%
Aok 283, VPC FH £79 7IE AAE
ANAA, FF] vn] 0.04% A 0.02% mTt
g VIEo R 3t 18 H 2y o2 ¥R/,
Fe dZo] i AR F Holme 77t 58%
9 72% 9o, 25 7132 VPC QRS 7)7F 0.15%
nuk Zo ooz dAANHE de UdE ¢
Eolw7l 72% 9t 84% Q).

B
Y
<
!

> ol

i ot
L A FH VPCY dFFH HAE A=F
77} glo1gteh. Bournace “H4F Aol N HEH
VPCE 5 &4 Aol gloy, vtk 54
AubEa F7tel we} VPCYF 2@ddETE 2 3
+7h571EE 278 HolE AE 7IE 4REE
23] AARg 1 gk bp 9lal, Whites o 8
e = bigemminy@ Bl 2] PVCE AlZo] A3
=4 g2 2 ol doke 2747 90 @
v} 9121, Laury®) ¢} Porter® &= PVCS} PAZ7He]
AR JH 3, Hupperdt Berliner¥& 4uts
9] Z7ldima} YehtE APC(atrical premature
contrqaction) Wx] VPCe] 713 A Fao4& wdl
¥} qltk. Scherf} Schot” & W& QRS complexZ
Bole VPC7} M3 43edA A ste o] 3l
thar 3o Gross VPCE wide bifid summito]
A& AEe) 3R 2 4+ 9SS FEAL, Leg-
rand 3% VPCe A7|7} @& 48 181 yu)rs}t
He 8 7E AEd8 FA 7t won
A3, Solof % o A Le BM
HEAIHA o) eJox o
=]

23 9 qEF

Qo
=
=

S

Table 2. Echocardiographic characteristics associated with tvpe I and type II premature ventricular comp-

lex
Charicteristics Type 1 Tvpe 11 p—value
PVC PVC
LVED(cm) 5.12+ 0.64 5.72+ 0.95 0.00003
LVED(cm) © 3551 0.71 416t 0.15 0.00001
IVS wall thickness(cm) 0.89% 0.10 0.97+ 0.14 0.0001
LV posterior wall thickness(cm) 0.88% 0.10 0.96+ 0.14 0.0001
Ejection fraction( % ) 65. 9+ 10. 8 60. 8+ 15. 5 0.012

# Above values are represented as

meant standard deviation.
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Fig. 5. Sensitivity and specificity of type I and type II in VPC morphologv as defined by end-diastoloic diameter

and ejection fraction.
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