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Summary

Supraventricular tachycardia or ventricular tachycardia can be induced by programmed electrical
stimulation (PES) of the heart in patients who have the substrate for it. In supraventricular tachycardia,
the nature of the substrate, which itself can identify the drug to be used to prevent tachycardia, can be
determined by PES. However, the nature of the substrate for ventricular tachycardia may not be clari-
fied by PES. Therefore, PES must be performed repeatedly until the drug which prevents the induc-
tion of tachycardia can be selected.

Whether the therapy for preventing ventricular tachycardia can be selected by Holter monitoring
or PES is controversial. Holter monitoring can select a drug which can suppress ventricular extrasystoles
and thus reduce the likelihood of recurrent ventricular tachycardia, and PES can select a drug which
can modify the underlying susceptibility of the heart to tachycardia. Reported studies have demonstrated
that, as compared with PES criteria, Holter monitoring criteria more often indicate efficacy. Thus,
when a drug is effective by PES criteria, it is usually effective by Holter monitoring criteria, and therapy
selected by PES prevents recurrence of ventricular tachycardia better than does that selected by Holter
monitoring. Efficacy according to PES prognosticates a good outcome, but many patients without
efficacy according to PES do not have recurrences. Inefficacy by Holter monitoring predicts a poor
outcome but efficacy by it does not necessarily prognosticate a good outcome.

It is concluded that, in addition to the Holter monitoring method, PES can be valuable in selecting
therapy and predicting the prognosis of patients.

Key words
Electrophysiological study Programmed pacing Antiarrhythmic drugs Holter monitoring

MERAWCELESE3Z Lick ), EHELES

BEZENTERL, RYREZICHEBPFHERT

RSO ESER O £ 5 I DR E SR Ehl ol EiTR, Z0XEMEHEMTEHIL L
BX (programmed electrical stimulation: PES) iz HIEFTTENTESD. AXLTE, #BF, Thbdbd
IVFEHELIZLONDS. FRENIFEMELE BEMTREOBRERE L Lo PES s ik,

X C &I

HERA¥ESER F-NE The Second Department of Internal Medicine, Faculty
FAUESCRR AR 7-3-1 (T113) of Medicine, University ot Tokyo, Hongo 7-3-1,

Bunkyo-ku, Tokyo 113
Received for publication March 29, 1988; accepted April 16, 1988 (Ref. No. 35-KL2)

-317—



ESREDOMRAE b L ICHEE LT Rk,

EEEHLOEHEMICET S PES
EDRED DEND

PES &, DMRICHEMEAC SR BT 0K
% & oFEHh (substrate) 235 % &L &, FEHEFH
FHEHHER (trigger) A5 L0 TH5 (Fig.
1). o% v, PES #Awvwi=3mEiRkiz, ATH
7z trigger Bl X 2EMBREMEILT 2K Y%
BIEYIELTHLOTHS. LEFEMOYEAE, PES
B X VEROBFERVLIIY = MY —RETE
ETHZLNTE 5. k=fFEHMTE PES i
substrate OFEEIE»Y TR, TOARXE AL
NPEFBZLENTESLDITTHS. Substrate M
B2 RANEHERATREEPIBT EREST
{ 3.

—J5, DEEM\TE PES gkic X v substrate
OFEERHY 5D, ZORNBEHLNIZTES
RRE->TWARY. LEFRAOCEEE, ok
R & EE AP OFEHORIEZT, HEBEFER
BB IELIToTHBILICE>TRLDTH
B3

EEFEBOEES X, T &l substrate DA
RS Lz s vwbohsz Lichky, flx,
Z oM PES RERICl L AHEMBERERSD
WF5X9R2LENRDL-oTYL, ZOZLEHEDY

Substrate
for PVC

BEshEWw. o PES 2oEHZBLER
HICB TG LREL BRI ETHS.

DESFRIZEIT S PES HBOAE
LR

LDEFHESFERT 5200 PES LT,
PES 3 il £ ToMEGEHEATbh 5. ZhEiRA
rhER—y v (JAH 600 L 450 msec) » 3
WY OEAFETIZITS. PES 132 »FrE T, ¥
MEEZ2TRAR2S. ZhETRATHEBIFERS
hinwe &, FULHTHERAARELHESLS.
LDEFEBSFHRARICB I AE 1 OfEE, Zh
L BEMHEOKETH D, = ORIEIHEE
EVELELTHSB. ZLOHE, FELE
FEMBTBRTRET H - IEFIC> T, Kb
%, FERB/LELTERLRDD, TETH 6ESR
PLEEEEN v & X I2H%) (complete success),
6 ERULE 2oTH IS ERLUTALERRNH
%) (partial success) LB EHhTWD. ZDIED,
BB RE ORI, FERFR O S E ORI,
EHIRBRENTPFEROAMOER 2 E LBE
T 2HERDBD, ThbDERIEER LRV
2% %\~ (Table 1). BB TIIHEMFRE D
#HEOELIFERFEROREAEIL L Ritsh
5MiT, £ FTREESh VO, BROBRR
KHESKZETHBLEEIVE, REFERZLETDH

Tﬁgge“_;$c<:::::==: Holter EC

VTIVF —= Sudden death

Substrate \I/
for VT '
PES test

Follow up

Fig. 1. Mechanisms leading to the occurrence of ventricular tachycardia / fibrillation and

sudden death.

Holter monitoring assesses the anti-ectropic effect of drugs, while an electrophysiological study
evaluates their anti-tachycardiac effect in the presence of premature ventricular beats.
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Table 1. Criteria for the evaluation of drug therapy for ventricular tachycardia

1. Programmed electrical stimulation (PES) method

1) Reduction in the number of repetitive ventricular responses induced by PES

Markedly effective
Effective

Less than 2, 6 or 10

Less than 15 even if more than 6

2) Diminution of the width of the stimulation zone for the induction of ventricular tachycardia

3) Increase in difficulty for the induction of ventricular tachycardia

4) Prolongation of the cycle length of the induced ventricular tachycardia

2. Holter monitoring method

Reduction in frequency of premature ventricular contractions (PVC)

Isolated PVC Couplet Ventricular tachycardia
Markedly effective more than 83% 100% 100%
Effective more than 509 more than 90% 100%

5. EHEHET B CIEY oG L KL
SNENRDHD. AEICX Y, FEEFREIHT S
BT OEYPHCHEMEFRSER T TBIL
PLELERRERS Y, hicdBo L EYo
FERENCEZELEBRLTWS LELLRS.

PES Kk O BEHEYMNRIL h B 58565

FIEIC L VDY BE SN HHHE G 20 7
WL 45%, Y5 25% Tho. EHUicik pro-
cainamide 21~36%, quinidine 24~35%, diso-
pyramide 26~31%, lidocaine 19%, mexiletine
11~23%, propranolol 20%, amiodarone 14 ~22%
RELWVIFFEND 0. KEfg, BHHE
FHH->TRZ YR+ 2 5HEZ4~13% TH
5. —BMCIEPDRYOBITN S IEMTKE
RER AR L, 727 amiodarone TRR0fE v D B3
BLvbhTws. iz OFEERERICR 5.0
REOEEICL - TRELARVE SN B2,
EWTFE SR 1, Ca FHE T HEEEH <,
class 1 DB Z ORI TCHILENE L WOIH
ELdprv.

AERFEELDZEHEAICO W T OREE TH
Y, FEREE O IC S W TR ERME &R
boTHWLRRY. Licdo THRHEN S

CHETEEMA D 255, REIC XY EWHR &Rt
PEOEIRM, JERREMEOS=EM, OEMBICOW
THEFERHB. “hicxhid, eyl
HIBEHDThoc b WIFEERIZEAZRIZOVT
31,52,75% Tdb o iz & v\, BgEELEFER TR
BREDHBIINRC VI EIF IR T W BY,
Ele, av kv —NIZBITAEMAFEROEESER]
IZHTeb DT, FFICE S5 PES 81,2, 3{F
Tholcbon, zhEFhizonTHEREDX 17,
61,71% icARHEhTW3, FT4bb, SFEHEMN
FREARLTWHIRE, ZhzTF+3E IR
MYz .

PES &z & 2 EMBROEE

PES 0% 2 oRfEIz, PES BCRAFEY
DPEBICERICEZ 2HEMETH LI 20 L)
TEThD. EPoEMTHHIRE M5 lebic
1%, Holter k& FHFELEL M¥H 5.

Holter #:143 Fig. 1 1258+ X 9 i, $E# D trig-
ger &7 5. LEHSMUEICH T 2 MEIEE 2 5
b DTHh Y, substrate izt B5E % 45 PES
B RBEORSE SRR S, Trigger L7 5.0
HISMHE Sl S v, SREREZ v it &
5TH5HIH, PES hic X viiTh-3ix st

— 319 —



IRFED B > T MBI RV LKL TE2HETHD
B¥Ths. LicdoT, Holter ke iEhiz
SN FE ISR, BN R L 7 sy 1283
MOz 2RERE/NELTHLELTYH, FHEED

LODEZ YR TEREXRWARRELDS. %
L<—7%, PES iz X v BiTh EMIHRIZES,
%oF L b HIMFERE B SRV T 55 ).
Holter #kic & %343R #E % Table 1 o<
L+ 5% L, Holter gkic X 23 MmAERR T PES i
CEaBEAS IV bE <, 2 &ic amiodarone T
Holter 3 THOBRRBE N LBAMLATNS.
Kim &% 178 filicoWwC, PES T 0o®MAS
% 129, Holter T3 61%, FHOZELTE
HT—E LAV R 59% LV OBFE LTy
53).

WD EIKH R M TFHRICL-TEES. T
%L oBRE b DT, 16 3 B OBHHREED
BgERd 5. chicks e, PES Hkick v E%
BREMPBECELLOEITERDL oD
LT, SEEERRE 105 43%, TR 0
16% Th-otckvH89. Amiodarone i PES
ECREPROLBEH/ NS VWEY L Sh 5P,
amiodarone ¥EHhoEFOFHROBE T, T
BRL oLk b ENon X ARKER O F R R
PES #icX VHERCTETVWIREATHY, -0
< Holter $: A% & #bhizha, =L T PES
HETIRER T 572 b, Holter 35T LS o 7
L, DODIEIRR>TNBD.

PES %ic & 2 B3 RFMmOBHRME

PES #:iz X 23WRIROE 3 o, Fik
DEBMTHD. iz PES Bzl TidRERE
MRS IR CERE SR EBE WA, THL
T EE U723, P oROBETBWT LR
BIeabhdEZ2LTIVWTDHS I L) EERH
L. ZhicoOWTiE, procainamide ¢ PES
i X 5 IR IV & 3K OFF IR G- L B O
Bl cRAT, MAPBEITEETCH—TH2 L
W OIRBCHRO—FE 5%, F—E%E 25%

Bl O HERHBY. Z O TH 5 EHKE
75% LW EENPIFLVFIACIY BB
LB bhs.

¥ o

E=gEmics T, PES #ix substrate o
STV bR, FHSEYE substrate DPEIC
rToTEDHNB.

DEFRICEVCE, PESEREMRFERLHL
+rEY Y BEFEL LTHVWLORS. ZLT,
PES iz kX v H%EP 0 Hohicb 0k TR
I, BohBR THLLTLLTPHRIZES IR
w. —J, Holter #ic X V HHHEH O/ L 20
Sl DRTFHENENY, BohTLTFRIIN
LIRS 2. Fhbb, PES i bZHEB T
EEBEL, EpEEgoTHY RT3 LR,
Holter 2L L LIZBE LI RV IZLOTHD
Litsmaha.

® )

EEEAD B WROEFEBIE 0D 0RO
bHHBECBVNTRLEOERN v 77 LK
#t (PES) kX - CTHEFKESEHLNTES. £
EFEMICH->Tix PES X v 2oFEMONEE
BHbMCT B ENTE, ZhitESWERT
A BRI LNTES. —F, LEFHOEE
RO BHONEE BRCT 5 LR TET,
L7ch->T PES DK LATH TLiC L2,
MO THEMTHEREEH/ D LA Tbh 5.

4|, DEFEBTHEOBIRO izt Holter
EErHWDZ ORI W, PES X302k vad,
%0 5Lz HThHD. Holter gridL=Hs
EEMHEIL, Lo TOERAOHERILD
BEERD SE2EYE BELOTHY, i,
PES .00 I~ 2 Y 23 & & IMFT 2K
MERBIE) LTDLDTHS. THETOHEME
iz X hid, Holter tricX > THZ L Shd¥EY
nFH PES itk - TREINBEP I Y bF VT
L, PES iwXx-TtHSLshE YT, #BE,
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Holter ZiicB W T b AL HIEEhZZ &, %
7z, PES iz X v BEh gz Holter iz
330XV XY XLHEBOBREHBILETSE
L rrshtnwad., 2%y, PES i2ksH
HEANITHRE LT B L2FRT 52, PES
TEHLHBENTZEY TLERE R VWEBEHR
Wi v, LT Holter BER0 L 2 ixF1%
AREEKRT S, ThTHRTH > THTHEN
FWEEFRE .

Ll E, PES %, Holter izhnx T, i
BRL, BEOTHETRAT 3 LTEKRODSH
BThd LRI S.
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