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Electrocardiographic Characteristics of Hypertrophic Cardiomyopathy :
Echocardiographic and Electrocardiographic Study

Sang Wook Lim, M.D., June Kwon, M.D., Jong Weon Ha, M.D,,
Hyuck Moon Kwon, M.D., Dong Soo Kim, M.D., Namsik Chung, M.D.,,
Won Heum Shim, M.D., Seung Yun Cho M.D., Sung Soon Kim, M.D.

Cardiology Division, Yonsei Cardiovascular Center, Colleage of Medicine, Yonsei University, Seoul Korea

Background : Patients with hypertrophic cardiomyopathy(HCMP) may present a wide spec-
trum of electrocardiographic abnormalities. Although many ECG criteria for left ventricular
hypertrophy were tried to diagnose HCMP, there is no single criterion which has acceptable
sensitivity and specificity.

Recently, Allen et al reported that 12 QRS summation criteria was superior to other conventio-
nal ECG criteria in HCMP. But the reported sensitivity was relatively low and further study
may be warranted. This study examines the relations between the morphology of HCMP and
various criteria of left ventricular hypertrophy.

Methods -

1) Study population 5 Among 18.183 patients who underwent echocardiography from June
1990 to October 1993 at Yonsei Cardiovascular Center echocardiography laboratory, 63 patients
who were diagnosed as HCMP by two independent echocardiographers were enrolled to study
population. All patients with HCMP have at least one segment of left ventricular wall measuring
17mm or more in thickness at end diastole. Each patient had no significant valvular disease
and uncontrolled hypertension. We obtained all standard 12 leads ECGs in each 63 patients
which was taken within 3 months of echocardiographic examination.

2) The summation of total QRS voltage and depth of T wave inversion in all 12 leads
were measured by caliper and the R wave transitional zone in precordial leads was determined
by visual estimation. To compare with other criteria of left ventricular hypertrophy such as
Rambhilt-Estes point score, Sokolow-Lyon index, and RV6 . RVS ratio, all available data were
obtained in all ECGs.
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Results -

1) Twelve leads QRS voltage summation criteria was the most sensitive to diagnose HCMP

comparing with other criteria such as Sokolow-Lyon, RV6 : RV5, and Romhilt-Estes criteria.
2) Modified Romhilt-Estes criteria was equivalently sensitive compared with other published

results. Left atrial enlargement pattern and left axis deviation were more freqently observed

in apex-sparing group than apical involved group with statistical significance.

3) The summation of depth of T wave inversion in 12 lead and transitional zone of R
wave revealed statistically significant differnce between apical involved and apex-sparing groups.
4) The giant T wave inversion was not observed in any patient with obstructive pattern.
5) While Sokolow-Lyon and Romhilt-Estes criteria were not affected by age. sex. and degree
of obersity, twelve leads QRS voltage summation criteria and RV6 : RV5(Holt-Spodick) criteria

were significantly affected by them.

Conclusion | In diagnosing HCMP using electrocardiographic data, 12 lead QRS voltage
summation criteria is most sensitive. The depth of T inversion and transitional zone have

statistically significant difference between apical involvement and apex sparing HCMP groups,
which may be warranted larger scale study. When diagnosing HCMP with more than moderate

degree of hypertrophy, the sensitivities of Sokolow-Lyon criteria and Romhilt-Estes score index
were not significantly affected by age, sex, and obesity but those of RV6 : RV5 and 12 lead

QRS summation were significantly affected.

KEY WORDS : Hypertrophic cardiomyopathy - Echocardiography - Electrocardiography.
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BAEFT ol #9 Ado} 245 Fe g
U5 A2 IS Fudvd dgo] glow
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oldh= 139, 594 o]ak= 184, 604 o] AL 189
Aot B2 FArt 434, o) 247} 204 24 G o
dule 2.2 D10k (Fig. 1).
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Fig. 1. Age and sex distribution of hypertrophic cardio-
myopathy.
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Fig. 2. Various electrocardiographic QRS complexes
showing how the voltage(in mm) was measu-
red.
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14), #H7} 31 :5} HLOM 6.3%(3/49)94 Nl=
24 fATodA da & A dAey, 54
A2l oo HAT = ¢k 12 lead?] QRS vol-
tage®] TS 57 EFoA ARG F7HES 2l
Ao, F Z3ke] F§ atole UL, RI tran-
siional zoned] QM= F23 Fol= GG T
Tte] 999 Zojo Tt HHAY FoA F
oatA AA #FEHAG. ol AAL uHHA
Aol M AHRY v 3 ATF BAE At
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(Table 1).

AR HF9 fRget E/3te Hlasd 12
lead®] QRS voltage®] §4tel slojr A HE7A] ]
F7b ANE FAFAN ik 2 FFE HYoy
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ol9] At HARAA Ao vFt 9y $A)
o A ol &t A FHEEUoH, HEFF HdrdA
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APICAL

25%(16/63)
'MARON 4 MID VENT
2%(1/63 ) 6%(4/63)
, RV 2%
(1/63)

MARON 1
11%(7/63)

MARON 2

MARON 3 g Z
8%(5/63)

46%(29/63)
Fig. 3. Distributions of morphological types.
APICAL ; apical hemp,
MID VENT ; mid ventricular hcrmp
RV i right ventricular hemp
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Table 1. Comparison of electrocardiographic variables in obstructives and non-obstructives
12 T Sum® Transition

A. Fib 12 QRS Sum*

Obstructive 14.3%(2/14) 240+ 65 49127 3.9+ 1.7
Non-Obstructive 6.3 % (3/49) 947+ 75 5.8+ 4.6 9.6% 1.0
p vlaue 28 76 003 .08
Exclusion of apical HCMP

Obstructive 240+ 65 4.8+27 32113

Non-Obstructive 241+ 81 7.6t 4.1 28t1.1

p value 97 026 21

= gum 12 denotes summation of

# gumT 12 denotes summation of T inversion in 12 leads

QRS volage in 12 leads by milli meter

by scoring

Table 2. Comparison of electrocardiographic variables according 10 apical involvernent
12 T Sum Transition

12 QRS Sum
Apical involverment 9253+ 71 92+t 4.4 24+ 1.0
Apical sparing 233+ 73 6.0x 4.1 34+ 1.3
p value .29 .006 .002
Apical HCMP 259X 58 11.1x4.7 2408
Noanpi(‘al HCMP 24176 68Et39 29+t13
p value 38 0006 17

Abbreviations are same as Tablel

Table 3. Comparison of giant T inversion

tion

* in precordial leads according 1o apical involvement and obstruc-

Giant T inversion (+) giant T inversion (—)

R O ey

Apical

Non-Apical

Obstructive

Non-Obstructive

Excluding Apical Hypertrophic C
Obstructive

Non-Obstructive

# p value by Mcnemar test was |

50.0%( 8/16)
89.2% (42/47)
100.0% (14/14)
73.5% (36/49)

500%( 8/16)F
10.8%( 5/47)
0.0%( 014)
96.5% (13/49)

ardiomyopathy

0.0%( 0/14) 100.0% (14/14)
15.5% ( 5/33) 84.5% (28/33)

ess than .05 between apical and non- apical groups

# depth T inversion more than 9mm

[
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QRSe] A9 71E, ST W3}, QRS9 Yujda E
ARLE fro|d AolE Holm IATH(Table 5).
7719 HAY A U F9 7128 Fabo) volo yyz
TE8 dUEE v, RV6S}H RV59] B = o
B 504 vlghe] AT A, 12 lead A 2] Fabe
HAT 504 vlgtel M BEAH oz folaA) e o
N7t #2500y, 259 A9} o= 94
Hog £887]0lt ta vFSr Az dr(Ta
ble 6). Body mass index® T3] &Aam, RV6 e}
RV52] B]9} 12 lead QRS §4te] 7122 $hzpe %)
Aol &3 259 UL} 2ol7} 9ee BojFE:
HHA, Sokolow-Lyon 7% 3} Rombhilt-Estes H4:3} 7]

g

FE ¥ 9TE B4 91 A% A Atan g
(Table 7).
il ot
vHoz g8 440 T YAy 2
A%t 45 9HE WY Agz EA Yo,
HZEHEE o 88 FUY T e 3
dde vFee AAYE o] @o] A=A Yoo
V. ATE Y2LAR o) A 5y H2s
AL Ao E 159 AAE Hatel FA4 4 b
Wl HAE 7129 #4842 29 Frtstnz sy

Table 4. Comparison of LVH criteria among HCMP patients

Obstrucive Non-obstructive Apical Non-apical Overall

(14) (49) (16) (47) (63)
s-LV 429%( 6) 55.1%(27)* 68.7% (11) 46.8% (22)* 47.6% (30)
H-s2 57.1%( 8) 102%( 5)* 125%( 2) 23.6% (11) 20.6% (20)
R-H? 64.5%( 9) 63.3% (31) 68.8% (11) 61.7%(29)* 63.5% (40)
12 QRS 100.0% (14) 85.7% (42) 93.8%915) 87.2% (41)* 88.9% (56)

1) Denotes Sokolow-Lvon  criteria
2) Denotes Holt-Spodick criteria as RV6 and RV5 ratio

8) Romhilt-Estes point score criteria with modification excluding one of the criteria

* denotes statistically significant difference between two groups

Table 5. Comparison of ECG variation in Rombhilt-Estes

criteria

“intrinsicoid deflecion’

Obstructive Non-obstructive Apical Non-apical Overall

(14) (49) (16) (47) (63)
QRSAm! 85.7% (12) 15.5%(37)" 87.5% (14) 74.5% (35) 77.8% (49)
812 71.4%(10) 83.7% (41)* 81.3% (13) 80.9% (38) 81.0% (51)
LAEY 28.6% ( 4) 18.4%( 9) 6.3%( 1) 25.5% (12)* 20.6% (13)
LADY 214%( 3) 122%( 6) 0.0%( 0) 19.1%( 9)* 143%( 9)
QRSW? 92.9% (13) 85.7% (42)* 87.5% (14) 87.2% (41) 87.3% (55)
1) Denotes QRS voltage amplitude
2) Denotes changes of ST segrment
8) Denotes left amrial enlargement
4) Denotes lefi axis deviation more than 30
5) Denotes QRS width
* Denotes statistically significant difference between two groups
Table 6. Comparison of sensitivity of ECG criteria for LVH according to age and sex

Sokolow-Lyon Holt-Spodick Romhilt-Estes 12 lead Sum

Sex Male 55.8%(24/43) 11.6% (5/43)*
Fernale 45.0%( 9/20) 40.0% (8/20)

Age = 50yr 58.8% (20/34) 11.8% (4/54)%
< 50vr 44.8% (13/29) 31.0% (9/29)

72.1%(31/43)
45.0% ( 9/20)
61.8%(21/34)
65.5% (19/29)

90.7 % (39/43)*
85.0% (17/20)
85.8% (29/34)*
93.1% (27/29)

* Denotes statistically significant difference berween two groups on the

test

— 204 —
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Table 7. Comparison of sensitivity of EKG criteria according to BMI(body mass index)

Romhilt-Estes

12 lead Sum

kg/m? Sokolw-Lyon Holt-Spodick
BMI = 24 50.0% ( 5/10) 10.0% (1/10)*
< 24 45.4%(10/22) 31.8%(7/22)
BMI = 23 50.0% ( 6/12) 16.7%(2/12)*
< 28 45.0% ( 9/20) 30.0% (6/20)
BMI = 22 43.8% ( 7/16) 12.5%(2/16) %
< 99 50.0% ( 8/16) 37.5%(6/16)
BMI = 21 52.4% (11/21) 19.0% (4/21)
< ] $6.4%( 4/11) 36.4% (4/11)
BMI = 20 52.0% (13/25) 98.0% (7/25)
< 20 28.6%( 2/ 7) 14.2%(1/ 7)

50.0% ( 5/10)
59.1% (13/22)
50.0% ( 6/12)
60.0% (12/20)
56.3%( 9/16)
56.3% ( 9/16)
61.9% (13/21)
45.5% ( 5/11)
56.0% (14/25)
57.1%( 4/ 7)

90.0% ( 9/10)
81.9% (18/22)
91.7% (11/12)
80.0% (16/20)
87.5% (14/16)*
81.3% (13/16)
90.5% (19/21)*
72.5% ( 8/11)
84.0% (21/25)*
85.7%( 6/ 7)

* Denotes statistically significant difference between two groups on the p value less than .05 by McNemar

test.
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Sokolow-Lyon 7]58] dRlzs Hivjoh 433k 2
o7} Qlo] 39% el A 78%74A WHEH N Qe B
Aol M= 524% 9] YI=E Ho Holigo] #A
St V6SE V5ol A Rute] & o] £8 V] ER T
243} Romhili-Estes score 7]130]} 12 lead QRS
Fite 7|E R g ol A= RG-S EA o] F Ro-
mhilt-Estes score 7|52 65.5% 9] dRleg o2& H
ol Ao} FALSE =50 Ao 2 B intrinsicoid def-
lectiong A 9§ 7]Eo] o] & ¥t 7]Eel vl
qrizd Qlo] & Aozl &S AAMSIL o,
2zte] 24AF HY BY 279 AUF F2
1 o] (left axis deviation) 7} 4 H 53 8] F4 A5 o
obd ToX HAFF v FA AT Lol v F
AXo R {FoA @Wo| #&AH= £1E BHoF1
Aol F 3k EHe s A4 Aoy, B
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1993 A& 9] Usuis 5199 v FH A2F
25 of 4o 2 MRI(Magnetic Resonance Tmaging)
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v 7t g e FATAA T Faka A
F5 AHEA Robe] ¥ &3 (rransitional) ©] F2] §
Aol Bo] T Qi ol #F £ AR A4A 9
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AL Ad T G E B 1399 R BFE
H E A B35 Faoln], AHFE v FA 23
g5 Aol T 99 T Hlm EAd 3l
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847 4Ay A Aef (intraventricular conduction
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AES ddezste A7 st AlsEd.

AzEdU F1E o8& AHE v F =054
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Felo] & a4 s 19 ARIETF FFS
soia @A 9le=ul, 19834 Devercuxs& #FAl 4

H 3o AAxde dYe 49 9", 274, F
] A9 Zol5d o3& dFS wer 3
19,1990\ Levy5& 9% U T e, §99 £75&
F7bsted wEs. B A7 4] 99
8423 4E# 50HE 7IEL=2d ABFE TE,
Body Mass Index & 0] &% 49 H|TEE 7|F02
zt719] HAH v Fo AARR] 71E9] dUEE
H o Hrbet g, & 2 e el 2 Sokolow-
Lyon 7]% %} Rombhilt-Estes 7] &2 o] # & v 4 F 3
249 93 4L A FeoE FE vl
RV69} RV5H|E= 43 32 AFFA FAF OE
FostA & dUEE HYIL, 12 lead QRS T4
7N1ES B4 29 d2 dFFNA o 5L oY

i)
fl

|

1

“

n=

TE Bo F3 A Body Mass IndexZ T8
H o A& Sokolow-Lyon 7153} Rombhilt-Estes 7]
Fo A S ¢A P o2 FAHAL, RV6
9} RV5H]= Body Mass Index7} 22kg/m? ©]/¢¢] &
Az JFEete] FEBQSH, 12 lead QRS T4
Body Mass Index7} 22kg/m? ©]/3e] FA = &
AE o, Az o] FAHoZ f{ofF Aol
BHojFa glo] H|FAH 425 #xte JARE o] &8
Acko] s ojold nAFHA 842 v
AT £ A9 ZHe| A= Sokolw-Lyon 7]F2}
Romhili-Estes 7]F0] O & B ueles & A=y
o) o3 g B2 g Aoz #AFd
At dide] zelzy, B A7y gigae 2
71Z0] 17mm o|4e] Fag A2 v FEE T
Y 2T o R AReH ] HFLE AbRET,
SE o] HFA A2F BAdAE o ‘3] A
A3 2480 Hud & YL vAA Ri}e
Aoz serHch

A AEe B34 A2F BxldA Y 4FE
Yyehle 335 shyd,  dAFdMe @Fol
Ae e TAlold 129 Wiwd glo] #2%
o] 2 2 & 4= gilen, dFd s dFS
ol & 71 gided?), B Ao #EHAYL
277 37 B B8 5o TS gAeR
e A7 olojAeol Ao AlgEY.

-{> rok mlru o r1o

pa A

N o rﬁ rlo

Wi
r I

r

g2 9

2
MY AREe G 99T FHREY
tBRE Aae Ay dBo A, J
HAEE o8
DR TR

3'.} 5‘1—77-"‘
B2 d77 F¥H glon,
T 04 uEstd 5o 2 A7 9 Kol
Q Aoz At g ol £ AAEL 6399
HEA A2Z 38 gaez O59 Hxeue
Aol wistel AAEAtel 2 A4 HFo 7|FEES
Uz} oo gL & & AE f40 Wl F7t
gtz st

E -

1) i 1990d 69 FE 1993 108 7HA
dA AEBAE JdxEadd AEF HExSHES



s ol=1d 18,1837 9 BF FAIEY HEST
A gAtel o8 v T AaZor AgH 3¢9 &
AE WATLE AT RE A= HFE
Qure 2 gl Uk AFL gy, 2R 9P

IEY A= G 1LY 719 o] Aoy
2t H 3o Axrt FREsgn JdE A=
ool EFAI A

2) oA ’H‘:‘“QWE P BAE
FEY FSUE, F2Y EFUE,
2 AFHE sUHEE BF A3 RE 7| EL
Super VHS HH 2 H o =aadu. 4 Hu
FAE ol Lol A AATY RHEE VFOoE AF
71710 24 caliperg ©] &3l FA3¢

3) AAE ;12 leadd|X AA QRSS AL
T gejd HE9 o], 2 EF o] §3H
R¥}9] transitional zoned ZA At FH4 A v F 9
7| ES2 ARSI}

315 G99 = 8o

CE-R Rl gk

i Sokolow-Lyon, Romhilt-Estes
score, Holt-Spodick 75555 H|$8 o] x4
S04 552 A49 45, B4 99H e85
o2 Bty Hlw E43E

Z If:

1) HF4 42359 el glo] 12 lead QRS A
gate] 715 9] Sokolow-Lyon, RV6 : RV5H], Romhilt-
Estes 7120 M8 743 oug Ag 202 AR
Ho

2) ¥ ¥ Romhil-Estes 7|F2 @
dUEs S BE o,

23 £33 48 29 43 Wz 4P A9
C BATAN BAMCE FaA w4 B2
"~y

3) 12 lead®] THe] 9 ¢] Zo] 9] &} RH2] tra-
nsitional zone 4 5 v &9 fiof wel FAH
02 fo% &o|7F ARH(p<.05). RE}2] wransitio-
nal zone AT HFF AL vPdHFE
A5 AT Aolde fo & 2ol E HolA g3k
o

9 Ad T 99 #

Al
=

o)

A A 74 A

N3 3

sEatll 1:3
o

do

A4 F22 HYy4 &

AT 144 oA HEASEA] it
5) Sokolw-Lyon 7] Romhili-Estes 7] &2 S,
A, B o8 FEFS A g ¥d, RVes

RV5H| 9} 12 lead QRS FAhE o] g Q4o 93
=7t 9FS Ea AU

2 E:

HAEE o] &8 T4 425 #F29 Ado=
12 lead QRS M 9j ] &4} 7]E0] 71 2 RS
A A=A 12 lead?] THE] 2i9)9) Zlo] 9
4t R3}2] wansitional zone2 A H R H[Fo &

Ho|x

78 23¥ ¢ Jt A} @ 5 s Aew 4
2H, FEE o4 vFY A2F B2 Aeo]

o] HAEE vol, A, vgrEe] s tha A
JFe e Aoz AREL 1y old@ A
Dol AEA77 ARAE Bk B B E
she A7} oloiFok 3lelth.

=90

= 2

o g

o

References

1) Dollar AL, Roberts WC : Usefulness of Total 12-lead
QRS Voltage Compared with Other Criteria for Deter-
mining Left Ventricular Hypertrophy in Hypertrophic
Cardiomyopathy - Analysis of 57 Patienls Studied at
Necropsy. Am | Med 87 - 377, 1989

2 e ARE - g - 4 weE - oY
L3 - "HAe - w3y o H A v ZA A
Z3 AAZA¥ITE 7R ndLA A8 o A g

AAETH o] 7] 18(4) | 635, 1988

Topol E]J, Traill T, Fortuin NJ * Hypertensive hypertro-
Dhic cardiomyopathy of the elderly. N Engl ] Med 312 .
277-283, 1985

Sahn D], DeMaria A, Kisslo J, Weyman A © The Com-
mittee of M-mode standardization of the American So-
ctety of Echocardiography - Recommendations Regar-
ding Quantitation in M-Mode Echocardiography . Re-
sults of a Survey of Echocardiographic Measurements.
Circulation 58(6) © 1072, 1978

Siegel R], Robert WC : Electrocardiographic observa-
tions in severe aortic stenosis . correlative necropsy

3

~—

4)

5)

study to clincal hemodynamic, and ECG variables de-
monstrating relation of 12-lead QRS amplitude to peak
systolic transaorlic pressure gradient. Am Heart ] 103 .
210, 1982

Maron B], Wolfson JK, Ciro E, Spirito P : Relation
of electrocardiographic abnormalities and palterns of
left ventricular hypertrophy identified by 2-Dimensional
Echocardiography in patients with hypertrophic cardio-
myopathy. Am | Cardiol 51 . 189, 1983

7) Rombhilt DW, Estes EH : A point-score system for ECG

—

6



—

8

=y

9

10)

11

12)

—

13

14)

diagnosis of left ventricular hypertrophy. Am Heart ]
75 . 752, 1968

Koito H, Spodick D Accuracy of RV6 © RV5 voltage
ratio for increased left ventricular mass. Am J Cardiol
62 © 985, 1988

Reichek N, Devereux RB : Left ventricular hypertro-
phy © relationship of anatomic, echocardiogrphic and
electrocardiographic findings. Circulation 63(6) © 1391,
1981

Devereux RB, Phillips MC, Casale PN, Eisenberg
RR, Kligfield P . Geometric determinants of electrocar-
diographic left ventricular hypertrophy. Circulation 67
(4) : 907, 1983

Woythaler JN, Singer SL, Kwan OL, Meltzer RS,
Reubner B, Bommer W, DeMaria A @ Accuracy of
echocardiography versus electrocardiography in detec-
ting left ventricular hypertrophy . Comparision with
postmortem mass measurements. | Am Coll Cardiol 2
(2) : 305, 1983

Levy D, Savage D, Garrison RJ, Anderson KM, Kan-
nel WB, Castelli WP © Echocardiographic criteria for
left ventricular hypertrophy . The Framingham heart
study. Am ] Cardiol 59 . 956-960, 1987

Casale PN, Devereux RB, Alonso DR, Campo E, Klig-
field P . Improved sex-specific criteria of left ventricular
hypertrophy for clinical and computer interpretation of
electrocardiograms . validation with aulopsy findings.
Circulation 75(3)  565-572, 1987

Levy D, Labib SB, Anderson KM, Christiansen ]JC,
Kannel WB, Castelli WP - Deferminants of sensitivity
and specificily of electrocardiographic criteria for left
ventricular hypertrophy. Civeulation 81 © 815-820, 19

15)

16)

17)

18

N

19)

—

20

~—

21

208 —

90
Padial LR . Usefulness of total 12-lead QRS voltage
for determining the presence of left ventricular hypertro-
phy in systemic hypertension. Am | Cardiol 68 © 15 -
261, 1991
Usui M, Inoue H, Suzuki J, Watanabe F, Sugimoto
T, Nishikawa ] © Relationship between distribution of
hypertrophy and electrocardiographic changes in hypert-
rophic cardiomyopathy. Am Heart | 126 * 177-183, 1993
Suwa M, Kirota Y, Nakayama Y, Yoenda Y, Kusukawa
J, Nakayama A, Kawamura K . Prevalence and clinical
significance of development of conduction disturbances
in patients with hypertrophic cardiomyopathy. | Cardiol
19 : 147-153, 1989(in Japanese)
Sugishita Y, lida K, Matsuda M, Ajisaka R, Ogawa
T, Matsumoto R, Fujita T, Ito [, Yamaguchi T * Apical
hypertrophy and catecholamines. ] Cardiol 15(supple
VI) 75 : 83, 1985(in Japanese)
Nishiyama S, Shiratori K, Nishimura S, Araki R, Ta-
keda K, Nagasaki S, Yamaguchi H, Kuwashima M
. Corvelation belween left venlricular wall thickness
and the depth of negative T waves in apical hypertrophic
cardiomyopathy. | cardiol 14 . 281-288, 1984 (in Japa-
HGSH)
Koga Y, Itaya K, Toshima H : Prognesis in hypertro-
phic cardiomyopathy. Am Heart ] 108 © 351, 1984
Fananapazir L, Chang AC, Epstein SE, McAreavey
D : Prognostic Determinants in Hvpertrophic Cardiom-
yopathy . Prospective Evaluation of a Therapeutic Stra-
tegy Based on Clinical, Holter, Hemodynamic, and Elec-
trophysiological Findings. Circulation 86 © 730-740,
1992



