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The Electrophysiologic Properties of Verapamil-Sensitive Ventricular Tachycardia
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Background . Some types of ventricular tachycardia(VT), so called verapamil-sensitive ventri-
cular tachycardia, occur in healthy young people without organic heart disease. The mechanism
of the above VT is not established yet. The most possible mechanism is a triggered activity
but reentry is also possible mechanism. We studied the possible mechanism and the electrophy-
siologic properties of the verapamil-sensitive VT in 6 patients.

Methods . The patients included in this study were patients with documented ventricular tachy-
cardia response to intravenous verapamil and complete RBBB morphology. As noninvasive
tests, treadmill test, echocardiography and MUGA scan were performed and endomyocardial
biopsy was performed in all patients to detect a underlying myocardial pathologies. The electro-
physiologic study was performed in all patients and in patients with inducible VT, the electroph-
ysiologic study was repeated on next day. The response to various antiarrhythmic agents was
also studied.

Results  Total studied patients were 6(M : F=5 1, mean age=22). The noninvasive tests
were normal in all patients and the VT was not induecd during treadmill test. The average
cycle length of VI was 370msec and the 12-lead ECG during VI showed complete
RBBB.

The endomyocardial biopsy showed a mild focal infiltration of inflammatory cell in one patient
and moderate small vessel vasculosclerosis in one patient. The clinical VT was induced in
S patients by programmed electrical stimulation(PES). VT was induced in 5 by ventricular
stimulation and in 1 by atrial stimulation. The induction and termination modes changed
in 4 of 5 on next day. The cycle length dependency of PVC could be measured in 3 patients
and the relationship was same direction in 2 patients and inverse direction in another patient.
Intravenous procainamide was effective in 2 of 4 patients and IV adenosine was effective in



1 of 5 patients and IV propranolol was not effective in all 3 patients.

Conclusion . The verapamil-sensitive ventricular tachycardia is a unique VT showing characte-

ristics of both reentry and triggered activity but in one patient of our study, the most possible
mechanism is triggered activity. A further cellular electrophysiologic study is needed for the
genesis of verapamil-sensitive ventricular tachycardia.

KEY WORDS : Ventricular tachycardia * Verapamil-sentive * Mechanism.

M =

A]4A] Wldl (ventricular tachycardia)o] 7122 <l
AA#o 2 WY Afoly HIHF duy
of gtk e dE &EA Ae Aol
T ASANF] dAsE A4 Wge 2
71do] thF-E 37 (reentry) o] o3t A= 2
GAAJAHD. 22t of® 9o A e
713 A 4 A%o] gl AN LAE o]
YA zn AV EGHe R fo dEF A
A4 wYze FPEsE Aoz o7 PSR
E2ojx gD, o5 A4 NHe vinA gL
dHFoz V1HFHA AAFe] gle FAAAA
B TE YA 2polH ol gdlx EAY 7| Mo
3le] A ABTE o)A (abnormal automati-
city)t} 24 9 (riggered activity) 7} #4275
ol B&ol & st Aojgo g AT vk
E3] o] Fo|AME verapamile] Fojo wHlwo]
A BAHR FAo] AAHE 5EHF FEH 9
Aduigle] Busm glen o]& F4 verapamil-
sensitive ventricular tachycardiag} 3l §tc}. o] verapa-
mil-sensitive ventricular tachycardias= o}2|7}#]
7ol dxE BA F3ka glon, fEH e
o5t WAt A7l B 27t A=t
A 238 caldumo] JE£H Q1 WA A7 A
@ ziolgte etk e AdFolth ARREL ve
rapamil-sensitive ventricular tachycardia® 23l gl
699 BAol N YAE Yobu WIS
HAAME Mgt o R A HEsk Bt
254

Chat o

1.0 &
Hy e 6oz da 59, & 1950l x

dge 14~3542 P 93 244tk T4
4 7)1he 1304 10874 e wwe
w2 FAo2E FHEAS, AAYY € dF
Sol ek, 44l (syncope)o]ut 4173 A (cardiac
arrest) & UEPA A9 idth

g e MYe NHE FL2 FFAHE
W S#xFolA A AA=7 SR $
Zatgt 2 F2HYE Ho|n verapamile] FAY
FALZ W] A48 B AAYY #AE o
oz Ayt

2.9 9

1) HIZHEH HA

2E gd8AA G553 A4 2 A=
ANE Ads) Nde) fdeiR s1AF 43
FAEE A, 6%F 439X MUGA
(Multigated Angiographic) scang AJ3j3to] 44
2 R0 S5 2 48FE SRS

2) Alug} A4y

BE #xolA Auiet A2 4 7 (endomyocardial
biopsy) & A3 ch Auie 4244 e dE 3
@ ol A bioptomeg A3t A FH AXF
Holx 37019 =S ANt HHARFL F
GEnZ R AAAN B E o] &3t Bz HA
& A3t

3) {7l d2isty HAat

EE @Al A A71823H HALE AlgstAth
71828t HAMe RE AEEA FES 3Y0]
& FA Fol At en HAtel dE FAE
A2 F FEAGHAN APt HAle 27K 9
quadripole A 5 2} (electrode catheter) & high right
atrium} right ventricle apexol] 91X AA A7) A=
2 Yuet A71712€ S92, 1709 wipolar A

— 43 —



=22 A48t His bundle electrogramg 7] &8}
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Table 1. Electrophysiologic data of the swdied patients

Case 1 Case 2 Case 3 Case 4 Case 6
CL Dependency
at PVC ? same ? same inverse
at VT ? no change no change ? ?
CL during VT(msec) 380 320 480 390 280"
VA Dissociation Yes Yes Yes Yes Yes
With Atrial Stimuli PVC PVC v None PVC
Constant HV(msec) Yes(—20) No No No Yes(—20)
CL; cyde length PVC ; premature ventricular contraction VT : ventricular tachycardia
Table 2. Programmed stimulation mode of induction
Case 1 Case 2 Case 3 Case 4 Case 6
First Atrium No No dAES No No
Day Ventricle dVES RVP 7 SVES sVES
Second Atrium No No ? No No
Day Ventricle RVP RVP RVP, sVES No No

dAES ; double atrial extrastimuli sVES ; single ventricular extrastimuli

RVP ! rapid ventricular pacing

Table 3. Programmed stimulation mode of termination

Case 1 Case 2 Case 3 Case 4 Case 6
First day RVP dVvES No sVES, RVP RVP
Second day dVES No RVP, sVES
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Table 4. The response of ventricular tachycardia to various drugs

Case 1 Case 2 Case 3 Case 4 Case 5 Case 6
Adenosine(ATP) No No Yes No NA No
Propranolol No No No NA NA NA
Procainamide P No Yes Yes NA NA
Verapamil Yes Yes Yes Yes Yes Yes

NA ; Not administrated No ; Not effective or aggravation P ; Patally effective(CL lengthening)

Yes ; Effective for termination and/or prevention
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Fig 1.

Fig 2.

Fig 3.

Fig 4.

Fig 5.
Fig 6.

Fig 7.

Fig 8.

Fig 9.

(] Figure Legend []
Typical 12-lead ECG of verapamil-sensitive ventricular tachycardia showed complete RBBB and left axis
deviation.

The endomyocardial biopsy showed mild focal infiltration of lymphocytes and size variation of myocardial
fibers.

The HV interval was constant(—20 msec) during ventricular tachycardia in two patients. The H spike
was retrograde H Pontal.

The relatdonship between the last paced cycle length and the coupling interval of the first beat of induced
ventricular tachycardia or premature beats showed same direction.
A ; The coupling interval was 400 msec at pacing interval 280 msec

B : The coupling interval was 320 msec at pacing interval 260 msec
The sustained ventricular tachycardia was readily induced by sinlge ventricular extrastimulus(case 4).
The sustained ventricular tachycardia was readily induced by sinlge ventricular extrastimulus(case 4).

In case 3, the sustained ventricular tachycardia could be induced by double awrial extrastimuli. Double

atrial extrastimuli(500/580 msec) on driven cycle length 800 msec induced a sustained VT.
The adenosine(adenosine triphophate) could terminate a sustained ventricular tachycardia in case 8.

The intravenous verapamil readily terminated a sustained ventricular tachycardia in all cases.
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