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Summary

Calcium channel blockers (diltiazem or verapamil) were administered in 17 pediatric patients with
supraventricular tachycardia to evaluate their drug effects on electrophysiologic properties and the
tachycardia zone.

Using electrophysiologic technique, 10 patients were diagnosed as having orthodoromic reciprocat-
ing tachycardia (ORT), including three patients with concealed atrioventricular bypass tracts. Four
patients were diagnosed as having atrioventricular nodal re-entrant tachycardia (AVNRT) of the slow-
fast type and three patients were diagnosed as having intra-atrial re-entrant tachycardia (IART).
Diltiazem was given to 10 patients; verapamil, to eight patients at doses of 0.15 ~0.2 mg/kg intravenously.
Electrophysiologic properties and the tachycardia zone were then evaluated before and after the admin-
istration of calcium channel blockers.

Diltiazem and verapamil produced no significant changes in the sinus node and atrial functions
including basic sinus cycle length, sinoatrial conduction time, maximum sinus node recovery time and
the effective atrial refractory period. Although sinus cycle length was shortened after verapamil in half
the cases, it was due to increased sympathetic tone secondary to hypotension rather than to direct action
of verapamil. Calcium channel blockers, however, prolonged the PR interval and significantly increased
the effective refractory period of the atrioventricular node. Properties of the atrioventricular bypass
tracts were not affected by calcium channel blockers. Diltiazem and verapamil were markedly effective
in ORT and AVNRT. Their re-entrant circuits, including the atrioventricular node and the tachy-
cardia zones, were shortened or resolved. However, IART showed no significant change in the tachy-
cardia zone after the administration of calcium channel blockers, because the re-entrant circuit was
not present within the atrioventricular node. No side effects, such as severe hypotension, were found
in any of the cases.

We concluded that diltiazem and verapamil are useful and safe antiarrhythmic drugs for the treat-
ment of some supraventricular tachycardias in children; i.e., ORT and AVNRT.
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Table 1. Profiles of patients

Case Age Sex Type of SVT Drug EPS Assoc. dis.

1 iM F ORT D E LBWI
2 iM F IART D E
3 12Y M ORT D E
4 8Y M AVNRT D I
5 12Y F ORT D E
6 12Y F  ORT* D E
7 6M M IART D E ASD
8§ 13Y F AVNRT D E
9 OM M ORT D E
10 2Y F ORT* A% E
1 3M F ORT v E
12 13Y F  ORT* V,D I
13 4Y M AVNRT V E
14 OM M IART v E PA,IVS
15 10Y M ORT v I
16 14Y M ORT A% I
17 13Y M AVNRT V I

SVT =supraventricular tachycardia; ORT*=0ORT
with concealed bypass tract; IART =intra-atrial re-
entrant tachycardia ; AVNRT =atrioventricular nodal
re-entrant tachycardia ; D=diltiazem; V=verapamil;
EPS =electrophysiologic study; E=transesophageal
pacing; I=intracardiac pacing; LBWI=low birth
weight infant; ASD =atrial septal defect; PA, IVS=
pulmonary atresia with intact ventricular septum;
Assoc. dis=associated diseases.
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Effect of the diltiazem and verapamil on sinus node and atrial function.

No significant change is shown after administration of calcium channel blockers.
SCL=sinus cycle length; SACT =sinoatrial conduction time; AERP=atrial effective refractory
period; CSNRT =corrected sinus node recovery time.

— 309 —



BEEF, 7ERE, B

X &
Ca HHi#l & L diltiazem % 16 4, verapamil
% 8 i {ER LIRES L 7c.

1. RemEs LRt (Fig. 1)

IAEEEIAE (SCL) i1 diltiazem 12X b 14T
&G4 L 7z b3, verapamil i3 8 f5ilh 4 45T 60 msec
P EoEHERR b h . AR EERER (SACT)
LETERfEEHREERR (CSNRT) (3EHEH L&
Efinabh, Ca HHAIK X2 —EORIFFE
wohAaholc. DEEDAEE (AERP) 113
FICIEE, 2 FICER L7, Zofiop]tix Ca
BEHABREHBTIREALRLLR» o

2. E=kmgse (Fig. 2)

PR FEIFE (£ 7212 A-H pRE) diltiazem $##5.T
4 f5ith 3 45, verapamil Tix 6 fHh 5 HITEREL
R, HEENRERERADhER o BE
e AR (AVNERP) 13 diltiazem o 1
BlEBRNTRFITIERL TR Y, diltiazem #E5
BETI BN 256.4+42.6 msec (ot L TG
291.4 + 57.0 msec, verapamil % 230.0 + 53.7
msec 75 268.3+77.0msec F HHEIEEL, Ca
HHANC X 2 BEREESE IR 2R L.

3. BElEHmwmee (Fig. 3)

Bzt 2 WPW JEREE7 flic >V TiR
L. BUsEMIEITHEA SR (APERP) %
BELERLSHD DL, 3k Ca HHAKSH
BTIREAEEIL L R o, 24T 30~
60 msec 4G#E L7c. BlzEREM LT 11 {58
BEEORIEER (SAP 1:1 C) izownTiz, 1
FlcERE, 3HITRIAERVWLERECEREYBY
1.

4. SRS

w4 17 ik 14 T, 7 v 7 7 ALEFB RV
L brust fl#ick v, HEAOHFRLFETDH -
fz. o9 b, 34 (AVNRT2 §, et WPW
fEMERE 1 4) T verapamil ¥5iz X 2IFMFILE
RA, SflcELELER. 141% Fig. 4 iRt
4BOBIRT, BABLER-—VV I HEIZE)Y

100

AN
RN

NS

1 1 1
CONTROL DILTIAZEM CONTROL VERAPAMIL

AVNERP

msec.
400

300

VI
WA

200

p<0.05 p<0.05
100

| 1 ! —_ 1
CONTROL DILTIAZEM CONTROL VERAPAMIL

Fig. 2. Effect of diltiazem and verapamil on
atrioventricular node function.

PR interval and effective refractory period of the
atrioventricular node (AVNERP) are prolonged after
administration of calcium channel blockers. In upper
panel, open circles indicate an A-H interval.
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Fig. 3. Effect of diltiazem and verapamil on accessory pathway properties.
Calcium channel blockers produce no significant changes in any accessory pathway properties.
APERP=effective refractory period of accessory pathway; SAP1: 1C=shortest paced cycle length

with 1:1 conduction via accessory pathway.

AV nodal reentry

-1 Od x&séc

Fig. 4. Termination of supraventricular tachycardia by verapamil (Case 13).
Atrioventricular nodal re-entrant tachycardia is terminated by intravenous verapamil administra-
tion. Note that tachycardia is terminated by block in the antegrade direction of slow pathway (arrow).
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Fig. 5. Effect of diltiazem and verapamil on tachycardia zone.
Calcium channel blockers are effective on ORT and AVNRT and the tachycardia zone is short-
ened in most cases. However, the tachycardia zone of IART is not affected by the administration of

calcium channel blockers.
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