The Usefulness of the Body Surface
Electrocardiographic Mapping using Ergometer
Exercise and Intravenous Dipyridamole Infusion
for Detection of Ischemic Heart Disease
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GFREBMEEOBOME CEBOFMICNT 2 EAELHL I T 210, EFHAKERUYEY
FE-NVAFGERAOTRYLL. EHEFRI VI A -5 — T ERBrERAET 2TV IE Y &
E— VAR 0.568me/kg & 4 53R D EIRNIE S L 7. AREEMRIE 12550 EEE A TEEL,
SEMBRNE L SHRREOME I D TR L 7. STEAGRE CRET L 72 B Dk B 58 2966 &
EEAR TIE236 (88.5%), YE U FE— L AR TIZI5H (57.7%) % ] H & b 60msec DAT0.10
mV BLED ST THRERLAFMBE TH -7, EED ST FTH A5 L7 B8 A% (wumber of
abnormal ST sites, nST), ST TREODHAfHE (value of maximal ST depression, STmax) BB A M
VST VAR EOMTEREZEOCHBSSHED Sz, STmax O BRI ES AR TR E &
LTRFMERI, YEY STV AR TIR2.588» 5105 %IC» 3 TED b, ST FERLED 51
B RATIC S TBO TEMLTB D, ZiiEs» > £RMEE BLE LTED SR, 1
STmax QOHBAMPALWARCB L TIFE-HL. BERELET 2 EHRERK OV CORETIZ
EHAW, YEVFE- VAR L BB nST, STmax L OBz R EEOEEIZIED & 1%
ol *"TIEBAFHLEY > 7277 7 4 TO—@MREHOHBEOER L nST, STmax ORIz b &
BEOHBRRBD s okds, "TcEBIARLT Ly Y F275 7 41080 2 EBREEDRINE
(increasing rate of left ventricular ejection fraction, AEF) & nST, STmax ORI FEDMHER
B 5t FERMRXE (ventricular activation time map, VATmap) 2 H WIS T3, Bl EL4H)
65 (42.9%) 1BV TERIGERT OB HE D ST, MBS HTCREFTIOELIIED s> i
»ot:. FRREFIOLLREL OEMCE CERERELUYE ) Y E— LAROME £ L AEE
LEOREBETHREED /Y — > 2R L7:. AR TOOLHRENERE KT 2 IGEINE & Lo R
(pressure rate product, PRP) iz ¥ L) ¥ E— L R MSEBARICH LEZIZ/NTH - 77 (p<
0.001). BAE&XDY ﬁ%ﬁi%ﬁ?ﬁfﬁ&Liﬁﬁﬂﬁ/&\%%@%\%ﬁ, EEBEETOFMIML, Bk 2
HRERECHRBRORCEERNCHO L LN TEEREEL SN, £V EY VE—LAR
&, EBRFICEL BN CEBRHOBREZCCEC S ENER - AEOBMERR TS 2 L1 &
b, BEE, EEMRERTE, TRTIEOES, o0 EHasBEsc s TR EE2 5
.

Key words body surface electrocardiographic mapping, dipyridamole,
isopotential map, isochrones map, VAT map

Abbreviations: AHA, american heart association ; CAG, coronary arteriography : EF,
gjection fraction ; IHD, ischemic heart disease ; nST, the maximal value of the number of
lead points which indicates ST-segment depression more than 0.10mV measured at 60
msec from the J point ; LAD, left anterior descending branch ; LCX, left circumflex
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LS & - CREUI/MIEESE, TTEERIREL
7. AREBEMMOREIE Cardiovision (A, R
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branch; LMT, left main trunk; OMI, old myocardial infarction; PRP, pressure rate
product; RCA, right coronary artery; STmax, the maximal value of ST-segment
depression measured at 60 msec from the J point; VAT, ventricular activation time
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BISERBLTH STET, MEORSET 2 ER

TE=to 7)) v 2ETHRE L. BHNOLE
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Table 1. Results of coronary arteriography

Case Age Sex Stenosis OMI Co
(vear) LMT RCA LAD LCX

1 64 M - No. 2:99% No. 6:75% No. 11:90% - +
2 54 M ~ No. 4:99% No. 8:75% No. 12:90% - -
3 64 M - No. 2:75% No. 6:90% No. 13:75% - -
4 54 M - No. 3:99% No. 6:90% No. 12:90% - -
5 64 M 75% - No. 6:90% - - -
6 59 F - No. 4:90% No. 7:90% - - -
7 57 M - No. 1:99% No. 6:99% - — +
8 52 M - No. 4:90% No. 6:90% - - -
9 67 M - - No. 6:100% No. 11:90% - +
10 64 M - - No. 9:90% No. 13:75% - -
11 66 M - No. 3:90% - - - -
12 57 F - - No. 6:99% - . +
13 66 M - - No. 7:99% - - -
14 56 F - - - No. 12:90% - -
15 66 M - No. 1:100% No. 7:75% No. 11:75% [ +
16 59 M — No. 2:75% No. 7:100% No. 11:75% AS, 1+
17 42 M - No. 2:90% No. 7:75% No. 12:100% P L —
18 69 M 50% No. 1:90% No. 6:90% No. 13:75% I .
19 61 M - No. 3:75% No. 6:90% No. 13:99% I -
20 68 M 75% - No. 6:90% No. 12:99% EA -
21 64 M - - No. 7:75% No. 12:90% L -
22 61 M - - No. 6:75% No. 12:99% IL -
23 66 M - No. 2:75% - No. 11:90% IL —
24 61 M - No. 2:75% - - [ -
25 26 M - - No. 6:99% — AS —
26 43 M — — No. 7:90% - AS -
27 49 F - - - - - -
28 64 F - - - - - -
29 30 F - - - - - -
30 62 M - - - - - -
31 52 F - - - - - -
32 52 F - - - - - -
33 37 M - - - - - -
34 46 M - - - - - -

Co, collateral circulation; AS, anteroseptal infarction ; I, inferior infarction ; P, posterior infarction;
L, lateral infarction ; EA, extensive anterior infarction
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Fig.1. Electrode sites on the body surface in mapping.
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back

one hundred and

twenty-five lead points were arranged latticelike (16x8 matrix) except for
three lead points in the left midaxillary regions, and covered the entire
thoracic surface. ICS, intercostal space ; O, lead points of standard precordial

leads.
control 0 5 10 156 20 min
ergometer r u T T T !
exercise
dipyridamole r T T T T
0.142 mg/kg/min intusion
4 min
t I T R O T B
* * k% K ¥ * *

Fig. 2. Protocol of body surface mapping.
After recording of body surface map at rest
(control), submaximal ergometer exercise tests
were performed. Body surface map was
recorded immediately after exercise, 2.5, 5.0,
75, 10.0, 15.0, and 20.0 min after exercise.
Dipyridamole was infused intravenously at a
rate of 0.142mg/ kg per min for 4 minutes
{total dose of 0.568mg/kg). Then, body
surface map was recorded at the same time
as that of ergometer exercise. 71, record of
body surface map.

BYEER, 2.5, 54k, 7.540k, 10434, 1697
BE LU0 cEEL:. LBERER, MEAER
DNTHINT A —F—EH EFAKICTo. YEY
FE—NEEC LD KE, 2mm M EogmE ST €
F, 10mmHg LA EOUGERMEDETHEDHEL 2

BIZE7 /740y Rt 740 0F) % 125~250
mg BHELL. YV FE—VEBECCREUMNCE
B, FOIRTYH, IR, EEAREORIERS
W SNz, TI /7 4Y EECIDESLICH
£t keI UNOEERBIEBIEED SR
»olz.

2 . hREBEMROHENT

GEBEMEO > bEBURROFT BT,
ST #;A O FAHIZ 2 W TIREFE S ORF v,
PQ RIDEHEEA 2 HE L L ] S & D 60msec BFD
BTOEMEAVCEEMRE (STmap) 2FHL,
BRTRTOSEE A BT ABMOERRELL.
LT, 0.10mV UEDOFEEETRL, »2ZOEMH
B2 BEAKORKAMEE nST, ARAK TR
® ST Ty RTATHOEME ST TRORKE
(value of maximal ST depression, STmax) & L, &
51z STmax OHET 2 ARE QMBI 2L THR
L7 SEEEEL TR QRS T B RETRE
FEETO®RBICD = QRS OB L D REDERE
<R % 0= BIEEEMRR (ventricular activation
time, VAT) &L, AUEMERLLBEAEREAT
EEHEE (VATmap) 21ER L7z, QS /$F — ¥ OFE
ik VAT 12 0 & LU RSR’ /¢4 — > DA R RAD
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3. BEFHIRE

BHLBY T 777 4 BL T, EEas e
BB HLBEMNOBER TN IEEREI L T 2 —
y -z & B LBRIBERAREE B5W Lo 2 BT
BW FORTMREEMAL TIT>7. BT A EERE
KO HBE (O, TREH % L), 2mm Lo gmit
ST ETOHE & 7 EEACHEE (FHEIE ALK
D90%) WL I2BEM L Le. T HIC T TI(L S
Y b 2~3mCi 28EL, S50 1 SRS %517
aglz. LYY F 7S ADBEIEEHRT RIS
CAREEBR (early image) & LTI, S 512 31E
Mtk iz B (delayed image) 2H|E L7z, &%
Single photon emmission computed tomography
(SPECT) iz THE L, HEXEMEDHE I TAR
ERHETREBGHRERY, BAHRICBLTESH 3
BlebDE—AMREGBME L L. LEREG
TNy > F 757 40k, AREER™Tc & IE T
N7 3w 26mCi #5 L, TR T 8B
WTEBELERMIET Y oh XS5 HBEL, 64%64F
R 0H287 L — A D" N FF — NI T 5 SRR
BRURERMGRE L, TOBREBERLGY 57275
7 4 ERIBROEBERN 1T, EHAEHREIIC A A —

ergometer

control

B

immediately after exercise

nST 45

STmax -0.64mV
Site of STmax G5

Fig.3. An example of isopotential map.

VT EITo T ENTRDEZEILE (left ventr-
icular ejection fraction, LVEF) 24 vy bz n
AEREREEL L TRy, EEHHEOERIZ L 28
¥ (increasing rate of left ventricular ejection
fraction, AEF) #&H L 7.

. #EEHEsNIE
MEFHEBTCBL TR IV T A — 5 —BF D
nST (STmax) &£ Y¥ YV FE—LEFHTO nST
(STmax) Lt OBRIZR/N-EEL2A L CEREER
ERO, HERERARE L. EENEII TYE+E
BRETRLZ. MEPO0LELZ, SE0H 2 ERD
t M (paired t test) #F\s p<0.0555HE LT,

B 4

. FEAREIC & 5 HE

1. nST, STmax Ofkat

3 264 BUEHHRER (P 1) TOBREMER
B (STmap) %777 . REIRER TdERENR (right
coronary artery, RCA) ® 1%1275%, RCA 2 &z
99%, EEBINRATT 174 (left anterior descending
branch, LAD) @ 6 &275%, ARBIRELER (eft
circumflex branch, LCX) @ 11%F 1290% D A1 %
D, BERSB XU LCX &0 RCA 4 ZB~AD{EIMIT

dipyridamole

control

nST 47
STmax ~0.53mVv
Site of STmax G4

(case 1) [, positive potential area; &3, negative potential area. ST depression
area is distributed similarly at left lateral chest wall after ergometer exercise

test and dipyridamole infusion test.

intervals.

Isopotential lines are drawn at 0.10mV
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Table 2. Results of isopotential ST mapping for the patients of IHD group
Case nST STmax (mV) Site of STmax Chest symptom
E D E D E D E D
1 45 47 —0.64 —0.53 G5 G4 + +
2 4 8 —0.06 —0.08 F7 G7 - +
3 18 0 —-0.14 0 G6 + +
4 19 1 —0.21 —0.10 H5 15 - -
5 4 1 —0.10 —0.06 G6 G6 - -
6 0 1 -0.12 —0.14 H5 Hb5 - -
7 72 59 -0.31 —0.23 G4 G5 + +
8 10 0 —0.10 —0.02 14 J4 - +
9 0 18 —0.04 —0.14 15 16 + +
10 17 0 -0.29 —0.14 G5 H4 -
11 40 0 —0.14 —0.02 G4 14 + -
12 33 79 -0.14 —0.28 G5 F3 + +
13 3 1 —0.08 —0.12 G5 G5 + -
14 28 0 —0.27 -0.12 G5 H5 + +
15 22 35 -0.33 -0.35 G7 G6 + +
16 3 4 —0.10 —0.12 H5 I5 -
17 7 4 —-0.12 —0.14 G5 J4 - -
18 0 0 —0.25 —0.06 F5 G5 + -
19 26 0 -0.27 0 H4 - -
20 34 42 —0.21 —-0.27 F7 G7 + +
21 15 9 —0.14 -0.12 G6 H5 - -
22 12 15 —0.16 —0.08 G4 G4 - -
23 2 0 -0.12 —0.14 G5 G5 - -
24 3 0 —0.08 0 G4 - -
25 19 0 —0.10 —0.10 H7 H7 - -
26 9 0 —0.10 —0.10 H6 H6 - -
meanssD Vit o Bt Yot %t
E, ergometer exercise test; D, dipyridamole infusion test
Table 3. Results of isopotential STmapping for the patients revealing normal coronary
arteriogram
nST STmax (mV
Case (ﬁtega?') Sex E D E ) D
1 49 'F 21 —0.10 ~0.16
2 64 F 17 12 ~-0.12 —0.10
3 30 F 5 2 -0.08 —0.12
4 62 M 1 5 -0.14 -0.12
5 52 F 23 14 —~0.14 —0.12
6 52 F 1 8 —0.06 —0.10
7 37 M 28 11 —0.16 -0.12
8 46 M 13 2 —0.10 —0.08
mean 13.6 6.8 -0.11 —0.12
+SD +10.4 +5.3 +0.03 +£0.02

E, ergometer exercise test; D, dipyridamole infusion test
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BIMIER G-5 % FULICEE 0.14mV @ ST FRAEE
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mV ® ST TEERSZED >N, 0.10mV ULo
ST TR L 7= FEAB nST 13458/ L7z, Zhiz
HLYE D FE—VEEE1050 STmap (K 345TF)
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ig. 4. Distribution of the sites of STmax.
The sites of STmax distribute at left lower
lateral chest wall at two tests. In seven
patients the sites of STmax are cincident at
two tests and in 11 patients the sites of
STmax are within 1 point difference in all
directions at two tests. @, ergometer exerc-
ise test ; O, dipyridamole infusion test; @, the
site of STmax that are coincident at two
tests; %, the sites of electrodes of standard
precordial lead.

70

60

nST after ergometer exercise

o] 10 20 30 40 50 60 70

nST after dipyridamole infusion

Fig.5. Relationship between nST after ergom-
eter test and after dipyridamole test. The
regression equation is Y=0.52X+10.64 and
coefficient of correlation r is 0.65 (p<0.01,
n=26).

PO HAL, nST F47ThH-1. MAHICBIT
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U236 (88.5%), Y 5 € — LEH TI32661F15
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INTA—F—HARTI3.6+10.4, YV FE—NH
HT6.8+5.3CH D, STmax OFEMEIRZ L T 2 —
Y—HMT—0.11+0.03mV, P VFE—-LEAFT
=0.12£ 0.02mV Tdh-7/:. nST, STmax & iz
DOAMOMTEEOERR DS L» /. M4l
INTA=F—AFEIE)V STV EARICB T2
STmax OHETAEHEBER ODLBTHRLEZ LD TH
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STmax after dipyridamole infusion (mV)

Fig.6. Relationship between STmax after
ergometer test and after dipyridamole test.
The regression equation is Y=0.73X—0.08 and
coefficient of correlation r is 0.70 (p<0.01,
n=26),
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% . THD E26% 74Tz STmax OHERENIIZ =
NTA—F—EFRHLIE Y V- VAL T-&
L, UPITR—HES0ZE, 3HTR-HREROET
Hotz. STmax OHRIBA X AR T A2 SER
MERTHICER LT, 2L THEAR & bICFER
HFECBITS V.Oo—METHCH”z5 G &b
%< STmax OHBEATD Shiz. REXEFNLEFNOE

FREOMEEROHBC DT, TrTA—y—g
FTIZ26H R 1LH (42%) o, YU T E—- VAR TR
26FIrR1061 (38%) TH D, MEE TEROZIRAD
nudot:. B5R3EARTO nST o220ty
BL7bDTHBDY, y=0.52X +10.64, r=0.65,
p<0.01:AEMCEDHBNZE DO NIz, R61H
EHTO STmax OEIDOVWTRELIZALDTHS.
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Time after exercise (infusion) (min)
Fig.7. Appearance time of STmax after two tests. %, ergometer exercise
test ; %, dipyridamole infusion test.
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avp 2vD 1vD ° @ &
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Fig. 8. Relationship between number of disea- avp 2VD VD
sed cornary artery and nST after two tests.
There are no significant correlations among Fig.9. Relationship between number of disea-

three groups at two tests. E, ergometer
exercise test; D, dipyridamole infusion test;
1VD, one vessel disease; 2VD, two vessel
disease ; 3VD, three vessel disease.

sed coronary artery and STmax after two
tests. There are no significant correlations
among three groups at two tests. Abbreviat-
ions are same as that used in fig. 8.
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cRICEBE y=0.72x+0.08, r=0.70, p<0.01&
nST E A EQCHMENED sh:.

STmax DHBRIFMIC OV TR L7-HESE 7 12
1. STmax F =)= 2 —% —&FF i3 236164
(10%) BEFHRTESBIZED SN, 2.55% 246, 54
%3F, 7.50% 14, 105 161, 16434 £ 209 T
REDSNZP oL, ZhEHLTIEY FE—0
BRCHAMKRTER 16, 2.59% 68, 54%5
B, 7.55% 241, 10537 6 B, 15534 2 41, 20904 1
fleRBb ol PHHBARMRBIL I XA —-5—£&
H:1.6%£2.9%, PV FE— LER:T.2+45.04 L &
EUSFE—NVERTEBWIERIZIATH > <
0.001).

2. BEERG L DXt

29 nST LARMELRET 2 dBIRFBERK 0

BRIC2WTH, T A—F—@EH, Y)Y 5FE—
VAR E b I B ER, CRREH, SHEERD
BHMCERERE s 257 (8). STmax
EHBRBERSE OBBICOLTLRAER & b I0&
HEICEEZEETED shknok (K9).

3. BEFHBREREE L Ot

#F 42 THD Bz 810 22 DEFIOMEZHMZE
DEMEERLIBDOTH B, EENARHIER COTRH
DEENRIBBIL26PIR 126D 547z, £ 7 8H)
ALY V775 7 410802 0HBHEOESRE
& (—ME KRB G HBOFE L aST OE & DRt
2T (B10), THD #2561t 1161012 8 W T HA RIS
KRUTBOONIZMINT A—F —FF, S FE—
VEFOW TR b EMIEKOEEL nST O & @
M BELHBEED o nsh -7, STmax L@

Table 4. Results of 201-Thallium stress myocardial scintigraphy and stress radionuclide left

ventriculography
Myocardial scintigraphy Left ventriculography
Case Fixed defect Redistribution EF (%) AEF (%)
1 (=) (+) A, L 43 — 28 —34.9
2 (=) () P, L 60 — 68 +13.3
3 (=) (=) 55 — 58 + 5.5
4 (=) () 1 41
5 (=) (+) I(RR) 51 — 53 + 3.9
6 (=) (+) A'S
7 (=) (=) 56 — 51 - 8.9
8 (=) (=) 60
9 (=) (+) A 68 — 59 —13.2
10 (=) (+) A
11 (=) (+) L P 53 — 62 +17.0
12 (=) (+) A'S 45 — 42 - 7.0
13 (—) (+) A S
14 (=) (+) L 60 — 61 + 1.7
15 (+) L P () L P 62 — 47 —24.2
16 (+) 1 (+) A, AP 33 — 35 + 6.0
17 (+) L (=)
18 (+) AP (+) AP
19 (+) LL P () L 39 — 32 —17.9
20 (+) A'S (+) A'S 47 — 40 —14.7
21 (+) AL (=) 45 — 42 - 6.7
22 (+) L L (=) 54 — 47 —13.0
23 (+) L P (=) 75 — 82 + 9.3
24 (+) P () 1 63 — 53 —15.9
25 (+) A'S (£) A'S 31 — 39 +25.8
26 (+) AP (+) S 61 — 72 +18.0

A, anterior wall ; S, interventricular septum; I, inferior wall; L, lateral wall; P, postrior wall; AP,
apex; RR, reversed redistribution; EF, ejection fraction
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Fig. 10. Relationship between results of 201-T-
hallium stress myocardial scintigraphy and
nST after two tests. There are no significant
relationships among three groups. E, ergom-
eter exercise test; D, dipyridamole infusion
test; (+), redistribution is observed clearly ;
(+), redistribution is observed slightly; (=),
no redistribution is observed.
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Fig. 11. Relationship between results of 201-T-
hallium stress myocardial scintigraphy and
STmax after two tests. There are no signifi-
cant relationships among three groups. Abb-
reviations are same as that used in Fig. 10.

Bon i rOBKBIZ DWW T, nST & AEF ¢
Oz r T A=y —&F (K12) TREEOHRY
R, ThAERLTYEY FE— VAR (13) ti
BEEODAOMHE 2D (y=—0.35x+2.88, r=-~
0.53, p<0.05). AEF & STmax L ORI WwT
B, TadA—5—&R (Bl4), YU FE-LERF
(F15) DV Th b EELADHE (ThZh y=74.0
x+10.50, r=0.65, p<0.01: y=67.3x+6.77, r=
0.57, p<0.01) BB/ onl. LEORE»»

BOJ
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Fig. 12. Relationship between results of stress
radionuclide left ventriculography and nST
after ergometer exercise test. There are no
significant relationships between A EF and
nST.
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Fig. 13. Relationship between results of stress
radionuclide left ventriculography and nST
after dipyridamole infusion test. The regress-
ion equation is Y=—0.35X+2.88 and the
coefficient of correlation r is —0.53 (p<0.05,
n=19).
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Fig. 14. Relationship between results of stress
radionuclide left ventriculography and STmax
after ergometer exercise test. The regression
equation is Y=74.0X+10.50 and the coefficie-
nt of correlation r is 0.65 (p<0.01, n=19).

rate product, PRP) |£68+13X 10'mmHg/min # &
148+43X 10'mmHg/min &, WFhOEEL HE
WEMER L (B4 p<0.00). ZhicLTyey
FE-NVAFTHE, LHEFIL66+ 11/min 5 574+ 13
/min & BEWZHINEF L2208 (p<0.05), INFEERILE
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Fig. 15. Relationship between results of stress
radionuclide left ventriculography and STmax
after dipyridamole infusion test. The regress-
ion equation is Y=67.3X+6.77 and the coeff-
icient of correlation r is 0.57 (p<0.01, n=19).

Table 5. Summary of changes in electrocardiography and hemodynamics following ergometer
exercise test and dipyridamole infusion test

Ergometer Dipyridamole
nST
17.1+16.8 NS 12.44+21.1
STmax (mV)
—0.18+0.12 NS —0.13+0.12
HR (beats/min) before 60+9 — 6611 —
after 10522 = 74+13 —
SBP (mmHg)  before 114+17 —— 110+19 —I:JTS
after 14019 = 104+18 —
PRP (x 102mmHg-beats/min)
before 68113 — 71+15 —FIS
after 148143 = * 77+18 —

n=26, meanz+SD

™, p<0.001; *, p<0.05; SBP, systolic blood pressure: HR, heart rate; PRP, pressure rate product ;
NS, statistically not significant ; SD, standard deviation
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Fig.16. An example of isochrones map at rest.

b, »OLERIERC BRICERE TORECREIEE
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XO¥EEL. AT A—F—AICE S VATmap
FoSRHERST OE OHEEOBED % v THD
2 4R 6 B (43%) TRD N, TORMY - i
ZRGROBE, All, BREFIEZAETNAZ> T
728, QMBS EFBEEICERL TW. Zh
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The rectangular area that

occupies the upper half of the photograph represents the torso surface. The
left half of the map reflects the anterior chest and the right half the back.
Each contour line connected the points of equal peak R time at 5 msec
intervals. Isochrone lines extend from the right upper anterior chest (red) to
the left anterior chest (blue) and then to the back (black). The lower half of
the photograph represents the electrocardiogram at the lead point shown by
open circle (O). The interval between left yellow vertical line and middle red
vertical line represents ventricular activation time at that point.
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Fig.17. An example of isochrones maps (case 7) representing changes after

ergometer exercise test and dipyridamole infusion test.

The isochrone lines

change crowded at the right side of the anterior chest wall and make
island-like zone at left parasternal region 2.5 min after ergometer exercise and
2.5 to 5 min after dipyridamole infusion. The pattern of changes are similar
with two different tests. Isochrone lines are drawn at 5 msec intervals. i. v.,

intravenous infusion.
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Table 6. Results of isochrones mapping

Change of distribution of

Subjects isochrone lines
Case Age Sex CAG Collateral Ergometer Dipyridamole
Group A
1 (D 64 M 3VD (+) (+) (+)
2 (6 59 F 2VD (—) (+) (+)
3(D 57 M 2VD (+) (+) (+)
4 (9 67 M 2VD (+) (+) (+)
5 (10) 64 M 2VD (=) (+) (+)
6 (12) 57 F 1VD (+) (+) (+)
Group B
1(2) 54 M 3VD (—) (=) (=)
2 (3 64 M 3VD (=) (=) (=)
3 (4 54 M 3VD (—) (- (=)
4 (5) 64 M 2VD (=) (=) (=)
5 (8 52 M 2VD (—) (=) (=)
6 (11) 66 M 1VD (=) (-) (=)
7 (13) 66 M 1VD (=) (=) (=)
8 (14) 56 F 1VD (=) (=) (=)
Group C
1 (27 49 F normal (=) (—)
2 (28) 64 F normal -) (=)
3 (29) 30 F normal (=) (—)
4 (30) 62 M normal (=) (=)
5 (31) 52 F normal (=) (=)
6 (32) 52 F normal (=) (=)
7 (33) 37 M normal (=) (—)
8 (34) 46 M normal (=) (=)

The number of the patients represented in table 1 is indicated in ( ).; 1VD, one vessel disease ; 2VD,

two vessel disease; 3VD, three vessel disease.
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Fig. 18. Relationship between changes of isochrone lines and nST after
ergometer exercise test and dipyridamole infusion test. nST in group A is
significantly larger than that in group B and group C after dipyridamole

infusion test. *, p<0.05.



1242 [

BERINIDEVE T IHWMERL VY. 22 T5
BHOWERIZEWT, *TL-EFLHY > F 777 4D
e L ESaEREENR L ONLEET>720TH
p, ERo Tk <, HEO—AMEREROHEDOE
I L (AEEEMEO nST 8 & Uf STmax rOMicHE
FEOHERIZED o NALoT. O LOEBEL
T, —@ENREGEsED o % b T nST, STmax
DHEMETH - 1Pl CREHEEE S SR VEED
SER A LB > TR AEEMES S D, i nST,
STmax B b o b s> TF—BMELBEGENRED O
2wl Tid, Tubau 5®DFEL T 5 &5 wHEmIT
Byt LAk, ERAROHY Y F ST T4
BOAKESREL T I-AENSE L 6. &
EBHEELT—VYYFIIT7 4 LONGe SR, W
B L LI EOBEDETHIE Y STmax KL% 2
ZraSmAN, AREREEMNSEOBERECHE
BThadELONIL.

eV FT— L F BT EBEERL Tk

NS
1
NS
|
(mvV) .
-0.6-
-0.5-
- 0.4
£
-
-0.31 °
4p] o o
-0.2- ¢
[ ]
® L] :.
_0 1.. e [~ ] [ ]
[ ] [
[ ] ®
®
O T L] -.
A B C
ergometer

Fig.19. Relationship between changes of

s L, T U THBRY A VOREIME 2IHERL
TENREFWALEZ2LENTWE®, L~
5, FFGOBRIOEFHETLLENTHRE™®, ¢
DEMHSE| RIS BERBEED L 255%211
FEHEaNnTWwAE WL, Gould 6¥ WX B EVEYS
T ALBE5CEVEEOLHREEEEOEANS
2o bE, BEROERIC & DEEEN L TOREM
DKL EREOBMARMNEL 50, WEEMOTH
HEMETL, DHNBETHERTREE RS I EDID
O EEMSEZ SN TWS. L L Gould 50%F %
LT Albro 523 TLLHY Y F 777 4 TO
WLy, YV FE—LE BRI OETRRENE
B oK &OE O M HEHE OHITEHET O v Fhas
KERGEPELLTVLLI2RITETE RV, Rl
FEOFRAEPLER LD ST ZOHET 2 EME» o
oL &b, TrLTHNNLOKAEICLZ2L0T
HB3 LT, YEVFE— LI L ZEEMASR
(coronary steal phenomenon) & /LSRRI & DRERIE

%
%
1
(mV)
-0.6-
[ ]
-0.5
& -0.4-
£
003
..0_2..
e
0 T :. ®
A B C
dipyridamole

isochrone lines and STmax after

ergometer exercise test and dipyridamole infusion test. STmax in group A is
significantly larger than that in group B and group C after dipyridamole

infusion test.
*, p<0.05.
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Abstract

To assess the usefulness of the body surface mapping for detection of ischemic heart
disease, 125 lead body surface mapping was performed using multigated submaximal
ergometer exercise test (E) and intravenous dipyridamole infusion test (D). Dipyridamole
was administered at a rate of 0.568mg/kg/4min. All patients were examined by both
isopotential map method and isochrones map method. Each isopotential map after E was
compared with isopotential map after D regarding the distribution pattern of ST-segment
depression. Each isochrones map after E was also compared with isochrones map after D
regarding the ventricular activation sequence. Significant ST-segment depression
(>0.10mV) was observed in 23 patients (88.5%) after E and in 15 (57.7%) after D. After
E and D, each patient showed a similar distribution pattern of ST-segment depression.
There were no significant differences between E and D in the maximal number of leads
which showed significant ST-segment depression (nST) and in the maximal value of
ST-segment depression (STmax). Then a good correlation was observed between E and D
in nST (r=0.65) and in STmax (r=0.70). The sites of STmax were distributed at the left
lower lateral chest wall after both tests. Most of STmax were observed immediately after
E, but form 2.5 to 10min after D. There was no significant correlation between the
number of diseased coronary arteries and nST, STmax after two tests. However, there were
significant correlations between AEF in stress radionuclide ventriculography and STmax
after both E and D (p<0.01). The increase of pressure-rate product (PRP) that reflects
myocardial oxygen consumption was significantly smaller in D than in E (p<0.001). In
isochrones map method, the changes of the distribution of isochrone lines were observed in
six of 14 patients (42.9%) with angina pectoris without myocardial infarction after both E
and D. The patterns of changes of isochrone lines were crowd, flextion and/or island-like
zone formation. All of these changes were observed on the anterior chest wall. However,
no changes of the distribution of isochrone lines were observed in eight controls. These
results indicate that body surface mapping using E and D is useful for estimation of the
severity of the ischemic heart disease and of the influence of myocardial ischemia to the
ventricular activation sequence. Then, dipyridamole test may be useful in the evaluation
of ischemic heart disease in patients who are physically unable to perform adequate
€xercise.



