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Electrophysiological Study of Verapamil on Human
Atrium with Supraventricular Tachyarrhythmias

Yuji ODA
The First Department of Internal Medicine,

Niigata University, School of Medicine
(Director: Prof. Akira SHIBATA)

Effect of verapamil on the atrial wave was studied by means of the extrastimulus technique
in 14 patients with supraventricular tachyarrhythmias.

In the electrophysiological study, sinus node function, sinus cycle length, and refractory
periods were assessed. The width of atrial activity to the basic stimuli (A;) and the
premature stimuli (Ay) were measured. After the administration of intravenous verapamil,
marked fragmentation lasting for 1.0 second developed in one case with intraatrial reentrant
tachycardia. As; was widened in 6 patients, stayed unchanged in 3 patients, and became
narrower in other 5 patients. Of the 6 patients with A, widening, 5 consisted of patients
with sick sinus syndrome, sinus nodal reentrant tachycardia, or intraatrial reentrant
tachycardia. Four patients with sinus node dysfunction showes Az/A,; which was greater
than 150 % and augmented by verapamil in 3 of 4 patients.

In the case of atrial tachycardia or sick sinus syndrome, slow-fiber-mediated conduction
abnormality might be the basis of such electrophysiclogical abnormality and verapamil might
provoke proarrhythmic effects.

Key words: Verapamil, Fragmentation, Sinus dysfunction, Paroxysmal supraventricular
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CaF vV i/N7 0y h—Th% Verapamil X,
HECEE/AE & D Slow fiber ##14% L TARIGHI %
L, CHEEAYETXEAFERC LY, Rtk LS
WHEROELSTFHCRCERESA TV 5. B, bh
b it verapamil BEH£ORMMA K T, B4k
fragmentation 7 H.0OEHE) (af) BT LI &0 b,
verapamil 2 & 3 .LEOZEMEOHK A RET 5 14
AREBR LY. REMOBHBCHRSERER TOLE
@ Fragmentation 122\ TOHE T slow fiber 1L L
ToDBEA OB S A #R L Verapamil i@ & 2 REIROH
BoOWEEYERTI>HELH5Y. 22T, 4E, b
nbnid, R EEHTERO 4 > &, AR
B L ORI+ 2 OB (AlE) DIE%, verapamil
wEHITHE L.

i

R EHFE

WL OEEMAE (AF) oFEoky, FTRSfER
P (SSS) 26, ATV LLERY =V b U —H
(BOE®D SNRT « IART) 3%, BBEEH Iz v b)) —
I (AVNRT) 46, BAMEEER) v Y~
# (CBTRT) 5@loft1afle, OEFFRKIBE (small
ASD) O 1 fl%kE, BEMEREXRD LT ¥
7o, £ ORE, OBIAPERE - Al S ORE
fEOREAAD I - T, ARADOERIT16~185 (FH
508%) T, BHI0B, LtEABITH- (F D).

BESAEPORE (EPS) i, HREOCHY, BHEBX
UFHEINBAGHRAFELSHMLAE, AABLIUR
BEORBAETIT - 7. BETEERCTY, #EiE
H Lich -7, BEMER 5~10mm O3 ~48h 7 —
FA3~4KE, XBREATCERAMEE, © AREME
S, FRBIRE, AR0RBCBESX, B LU
W, Tu s s ABEEMARCT, FIMEES
FET0H B 170 8,5 ¥ -C20MRERE LTV, RICR
HE 600ms @ §HOEARIM (S) O S-S, M
W% AR, bIEKER LT, B EHicET 5
TR (S %Nz, PEEEEE, Cardiac
Stimulator BCO 20 (7 7 #BF4H) % HV, HIBIE
2ms T, WRHIARED 2 FoORBHIIcfr- . O
WEM & AR AREOER (1, O, V, $8) &
K OEE 100 mm/sec Tii#k Lz (Siemens Elema
#HEl, Mingograf 82).

EPS—REEOFHH - IESHMEERME X 0B EREE

EERE, OCERSTGHE (AERP), AR (SCL),
BEGHEEER (AH), FEREEFDTCH (AVN
ERP) #HlE L7z,

LBEOSH : CZTIABRKER L, EAREE X
URARIR O AR A BIZE Lz, ABIBORHIN,
10k5k, FIBASM 27 LDABFOKDbYETEL,
FEARFIBOC RS 5 AR A &, OBFRIGT 5258
B R #ERE S-S w1 5AWKE Ay R,
verapamil &5 RI#% T, F—0 S-S, HREOA CHE
Bt Lic. %, BEETFHESD ©F L, #itas
FHE ttest Wk, PHEMSOOBUTEERELAAL
1.

f& R

(1) —ftyiz EPS—REE
FEFOF - 23T 1 WORTRVTHS. a2 bor—
B AERP 13 224+32ms, SCL 2 846+159 ms
T#H 7. verapamil #iZ&~, 231-+37ms & 816+
145ms THEOEEZRS -1 (B 2). AH
R LU AVNERP (X, B LIB-efTER L.
(2) FBIROFFRSE Verapamil OYHR
PSVT 10 cHER &N, 78Tk verapmil 5
B, FREN<KEY, 16T echo zone O b%
Bdic. Fio, 18cay b o—A T B Repetitive
Atrial Response (RAR) 7% verapamil #4-#icH%
L.
(3) LERONH
OEBEOE A BXU Ap 344~ LTIE, verapamil
BENEBECHEEEARAD -7 (1 3). LarL,
Ble L o@EMfrHbERECXEEET, IHATELY
fragmentation %#7R% L7- (B 4). verapamil #57i#

3 %
I

™

1 BEEEFEROLEROE (A A)
RIBA A 2 (S 8p) LOLBHEOKD &
TET 5.

Az




% 1 A1, Az, AERP, SCL 4 X7T verapamil B THBEARD L -1

Case | Age-Sex Diagnosis A A Aﬁw A¢V) Ag)" Az | AERP SCL AH | AVRERP | PSVT
C \% C V [ATCOTAOTATE© A Y] C \% C A% clVv C v |[C |V

1 48 M SSS, SND 70 85 | 110 | 130 | 1.21 | 1.18 | 1.57 | 1.53 | 260 | 260 | 1270 | 1230 [120!130] 400| 450|— |—
2 68 F SSS 70 95 | 170 | 190 | 1.36 | 1.12 | 2.43 | 2.00 | 200 | 220 840 930 | 85| 80| 360| 380|— |—
3 16 M IART, SND 65 | 120 | 110 | 200 | 1.85 | 1.82 | 1.69 | 1.67 | 220 | 180 800 850 | 801220 260| 380|+ |—*
4 52 F IART 95 | 100 | 110 | 130 | 1.05 | 1.18 | 1.16 | 1.30 | 240 | 260 880 850 | 45| 2600 2801+ |—
5 80 F SNRT 100 | 100 | 105 | 120 | 1.00 | 1.14 | 1.05 | 1.20 | 260 | 300 750 680 | 80, 90| <315|<330|+ |—
6 58 M AVNRT . 65 65 98 | 115 | 1.00 | 1.17 | 1.51 1.77 | 260 | 260 935 750 | 65 801 260! 340+ |+
7 45 M AVNRT 75 751 100 | 100 | 1.00 | 1.00 | 1.33 | 1.33 | 200 | 220 660 700 | 60| 75| 220 280|+ |—
8 66 M CBTRT 140 140 | 185 185 1.00 1.00 | 1.32 1.32 | 200 | 220 800 820 | 65| 75| 280 340|+ |—
9 56 M CBTRT 130 | 130 | 120 | 120 | 1.00 | 1.00 | 0.92 | 0.92 | 240 | 280 900 700 | 55| 95 260, 310|+ |—
10 60 M AVNRT, SND | 90 90 ! 150 | 135 | 1.00 | 0.9 1.67 | 1.50 | 200 | 220 | 1040 920 | 60| 65| 320| 360|—*|—
11 17 M AVNRT 103 95 {155 | 145 | 0.92 | 0.94 | 1.50 | 1.53 | 160 | 160 780 800 | |/ 260, 260+ |-+
12 62 M CBTRT 120 | 105 | 125 | 120 | 0.88 | 0.96 | 1.04 | 1.14 | 280 | 240 860 820 | 45| 90(<300| 280+ |—
13 28M CBTRT 90 80 | 100 95 | 0.89 | 0.95 | 1.11 1.19 | 210 | 220 720 780 | 60| 75| 260 260{+ |+
14 41 F CBTRT 85 75 | 105 90 | 0.88 | 0.86 | 1.24 | 1.20 | 200 | 190 610 600 | 80(170|<210{ 250|— |—

Mean 50 93 97 | 125 | 134 224 | 231 846 816

+S.D.| =+18.3 +23 | +£21 | £28 | +£34 +32 | £37 | £159 | +145

P.V. NS NS NS NS

* verapamil #45 CT#HM /e fragmetation #7R L 7. C: Control
* a0y bo—ATHERERT RAR (Repetitive Atrial Reaction) V: Verapamil

it verapamil #EHEH T HE L.
Ayl EBRRBICKT .0 OB
Ay BEREAARIBC T 5 LEBHEOE
AERP: Atrial effective refractory period
SCL: Sinus cycle length
AH: AH i
AVNERP: Atrio ventricular nodal effective refractory period
PSVT: Paroxysmal supuraventricular tachycardia

SND: Sinus node dysfunction

SSS: Sick sinus syndrome
IART: Intra atrial reentrant tachycardia
SNRT: Sinus node reentrant tachycardia
AVNRT: Atrio ventricular nodal reentrant tachycardia
CBTRT: Concealed bypass tract reentrant tachycardia
P.V.: p-Value (NS: p<0.05)
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T V TR v
Bl 2 AERP & SCL @ verapamil #5f#EO%E
1t

AERP : LERAEH
SCL © WA

C : Control

V 1 Verapamil

T, 5 Rt RO, A B4ABITER, 6FITR
%, APICEEO 3B a bR, —F, Ay LRI
Bt verapamil #EHRIHET, A RNERD S
HL2FT Ay BEERL, 1HI0EML, 24&T Ay i
ERFF6H, TEMIP, HEMAEsflLic-T. AJA
td, verapamil #5 [tk TIXiFEKE T, verapamil
#® A, PEELABT, 2ol KE HEHE%AD L
(& .
(4) Verapamil ~DRR & FEERFEIROBF

verapamil #5H# A, R R L1 6 Fld 5 Flicit,
SNRT, IART #F7:{& SSS #i%, ZhLILLEHD
BRERETPHRBPEE IR Ay OFE B LER
B, BFEKEATLEFEEY v )T, 18
CREOTRBERE2BDLDLTH 1.

THERE & verapamil #EHED A - A DRILOXIE
Thb &, 6 Rt Lor, A WHBRRENTEC

5ec Tsec
il ) il (k)
10 1t

L=
It It

R > IBBER6
0 T M o ke N
. %508 .

REY I
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Ly

£ B
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¢ V ¢ V

B3 A - Ay x4 % verapamil OZhE
Ayt BRI O.LE RO R
Agt BIHL S+ Sy B .LBETOE
C : Control
V  Verapamil

EFIN S, ERECER TEOANES R IRD
Lhto, Ay T, FEBEREICERMA, SN, E
HWH T, ~EOEmSEDL R -1

Aq/Ay 13150 % LL DA (fragmentation) # 75 L
726 B, A GBI AT T, IS R4
FRES Ay/AL 150 KL ETH -7 (T’ D).

£ ®

Verapamil (&, &< EBUHEAEIROBECHVH R,
B o LEHNE (AF) T, FEESOGELIL
DEL— FOREECLHCORTWA, Fh, vFRY
ALDOPHHT AF OBRMEICHVCBRD I L4 H B,
~F, N A A= h—iEE WPW EBERS LT,
AF HBEOTHEES TS5 2 &k, BKL FHcE
WT, EOLODOOHEZEEORESL LT, SR
Wik £ 4, fragmentationzone?, RARS™”, AERP
8 AFRPD BT Eh T, KiILbIE, AJ/AD>
150 % & 7 356 % fragmentation & L, fragmentation
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B4 EF2oLBEOBEOILA (A, B) EEMW7 fragmentation (C)
HRA : High right atrium
HBE : His bundle electrogram
RV : Right ventricle
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AL DV COEAL A, OV CORIL 2

& EEE

n=4 T 4 . SSs
$ss
IART
IART
SNRT
AVNRT

AVNRT
CBTRT
CBTRT

bictiii=d
1 AVNRT
AVNRT
5 . CBTRT
1 CBTRT
4 ' CBTRT

A Ay m%ﬂftc‘i

B 5 Verapamil ik 3%
ZH ORI
T AN

Feoketo T RRIBAEIRE S-S, O#EIE (fragmentation-
zone) H AF OFcEHTHA L LTWA.

brbhit, verapamil HEBICELVAFOED
HEEE D8 fragmentation ~OBITHA0,
SO fragmentation OB#IC VW TEHEH L CE
7o, FEE 600 ms OMEARIB T LBEEOE (A) %
verapam:l Fhaik el T3 &, R, TR, G

3B, RERTL RIBREE (A 3R

ﬁi IRERA R L. 2oz En b, verapamil 1
BB EEO.LEREO fragmentation %, £ 0 &L

LHi,nFBEpiht. &5, verapamil TLHEEO
TEAVER L7-filiy, SSS, SNRT, IART %<, i
BERBBEOLBIMN Ax/A, H 150 % LA L& fragmentation
R L1z %, verapamil $5HOAFOEH,E,
Zh b OAREEIREE T OB OB R B RSRE H R
Eha.

IO LD LED fragmentation O BB AN
THELED, BLLILBOEREEEYRD LT HHH
PR H LD Hordof Hid, FHRRCEER LAEK
MBI BT AR5 Lic LBl %, BMNEREIC L,
BEt L, RIS EERH . CoksRSE L

verapamil

FIMERRY TIMAET Rt
V/C A, A AL Ax
R n=3 s 3 n=1 —— 1
2 7
TE n=1 \0 n=5 4 3
T n=10 1 n=4 ——— 4

Bl 6 JEEHE S verapamil BT D A« Ay OFIL
&St

- (slow fiber L U7:) CHEBH T, BEORECK

5%&’ Ca-BIHBEERT % 1-%, verapamil BEE X &
bt EEZLR, EROCLBOLATVE, 12
K, AEAWAtﬂ;E%L%&ﬂ&h,AJm
RIEE L L TRV, OEBENMO fragmentation % KA
BE % cBma L, verapamil 8 Ay ZILAL, 47
bt fragmentation ZHETH X 73 B3,
AT D FED I 7o 2 & BB, fragmentation O
WHIZIE slow fiber OIS L {ZEARKEE - T
Lo LK LTV A,

SS8S % IART Td, TEIROFACIIEEREN
G L, #o%FRicd slow fiber L L LEHOFE
PHEE XA, A TL bR verapamil 2
fragmentation B L0, AT HHAT IS
DOAEIRIC B TLEHO slow fiber {LOBE, Lic
b THREII % & 10 LCOu 20RO 54 il =
#+5.

FRK CIE A B P BEERIL, TEOBACLEH
BRREORESY, S v rerHubllicism
FRETEZORRC L 20ERNOEE, HigHE Lo
MY, Zhb X 2 PR EEEOES M o &
MBI L, verapamil OfFR A BT 5 - Eb
hBH, o SSS % IART T, verapamil #° AF
EFERTLEREDS S DO TR EHL D

X, ABFEO* %L, small ASD o ﬁz% . @
BEOOEEREEES, @ 0T2 - au)%i?‘)\u%& 7,
@ £Hlic AF OBELZRDLh s f- TERSL
BT% verapamil (3 FEMABRGICILEREE YN
RERHEL, M TEROFBE & B3 #ABIREH S

Procainamide
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T EEEREAR LTV, $8% AF HEATH
3579 verapamil #5 F D EPS HBTH A
et E RE LT 5.

& =

F: EEETRIR T, SEOLEBSES »on
BIAPTE S 5140 - &, FHISs AR L9,
verapamil $5HECLBROBE BRI L.
Verapamil B5#IC L 5.05B8E, SSS, SNRT, IART
TEHEECEEL, ZhbLORERTILLEOESAERE
FHORE SRS IR BCEBREREEHTCI26TA
D fragmentation %77 L, verapamil I X 3.0LF#
DIERF L KTH - 7o,

Verapamil WQAEFO T « FILRRART 7, SSS
& T, M OEERERY KRS S D, IE
BArETLLEbR.

& 2

Wazbospi-o, JiRME, CRMBECCEHER
BeEHLET. 4, HEOIRE JPESEEVE

HIREFRATCEHB L E 7.
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