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Abstract

The significance of the early maximal negative T wave on electrocardiography was evaluated in 74
patients with initial acute anterior myocardial infarction (MI) admitted within 6 hours of onset. The rela-
tionship between the negative T wave and the severity of MI, as assessed by MI size and left ventricular
dysfunction, was investigated. Serial electrocardiography, maximal creatine phosphokinase (CKnmax) , total
myocardial perfusion index by thallium-201 single photon emission computed tomography myocardial
scintigraphy, and left ventricular ejection fraction (LVEF) by technetium-99 m scintigraphy were obtained.

The amplitude of maximal negative T wave (NTmix) was observed between 4 and 96 hours after the onset
(mean 46.3 + 19.3 hours). NTm:x was significantly correlated with CKmax ' (r = 0.613, p < 0.001) and
with LVEF (r = 0.542, p < 0.002) . Patients were divided into 3 groups based on NTma: the deep negative
T (DNT: NTma = 10mm) group, intermediate negative T (INT: 4mm < NTmx < 10mm) group and shal-
low negative T(SNT: NTmax < 4mm) group. Compared with the SNT group, the DNT group revealed
smaller CKpmax (p < 0.05), more reduced LVEF and myocardial perfusion index (p < 0.05, respectively).
The INT group had intermediate values. Serial electrocardiography of the DNT group showed the reap-
pearance of R waves in leads V,—V,, normalization of the ST segment, and relatively early appearance of
terminal T wave inversion (p < 0.05, respectively).

NTama reflects the infarct size, and is a clinically simple and useful parameter to estimate the severity of

acute anterior myocardial infarction.
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xS FEAE D © 6 BE ) DL i K HE IR
BRI SREE L 7= E D SERTBEREZERE T, EFBIEL
1461 TH5H. Bikeasl, KHE106], F#37-78/K
(F¥H57+108%) TH o7z, &FTHREMN L BN
MamasElE, FEZ OCEREL, (HEREERO LS
ARDH LIz, 74 55BN BERBRELTEIT S N,
Z D9 b 15 BB WE BRI BT (percutaneous
transluminal coronary angioplasty: PTCA), 4BI25&E
[M# ¥ % #% % (intracoronary thrombolysis: ICT), 365
HSERIE M2 75 9% 1 (intravenous thrombolysis) T & -
2. B 19FI TR BEREEZITO o7,
PTCA ¥ 7:I3ICT % #1T L 72 1961 T, EEIIRER I
SV BEEOREMEVLEERIT TITHRTHLI L%
FER L7 RYS5HITY, 2-4BM%KOBRANICE
BREZZHITL, LENB L UOBEERETRRLA
b, EEEIRETTITHRPERLE CH D T L kMR
L7z

1. DEH

LY EE25mm/sec, BKE ImV = 10mm CTIEH#
R2HFELEGE L. BRI KRR, R 6N,
120pMEIT%, 24B5/I%%, 20, 7H#%, BRE, 32
AUZICEEEL, aVRBEL R ETOFEIZONT,
REBILIUSTEABOBILTESZILKREL 7N
45— HAWCEHIIL /2. BflogKEETEOHER
EEAED & 4-96 B#H] (F3946.3 £ 19.3KEH) TH o 7-.
BEAE 96 R LA O BT SR FEIC B L 22 BT D
BEOBRKMEEFRKEETHRE L, UTO3EIZHT
7. DERARBHTE> 10mmOBEH 126, X450
£t 16 B (deep negative T: DNT &), 10mm RiGDEIC
BLTRZOREEZEIC2BIZHT, 2)4mm<H
2<10mm DB 2461, Ltk 4510528 Bl (intermedi-
ate negative T: INT#), 3)<4mm DB 2861, &
251D EF 30 1 (shallow negative T: SNT#E) & L7z, Bl
EFETORUETEDOHED LR WE I FEE d.l
ICEREDQTHIMEE & U'Bazett DA 5 QTc 3K /2.
AR B L TR OLERIZDOWT, V-V, FEC
BIFHREDHEM (SR), STEEMOE S ORM(S
ST), BHETENE S (SPT), BEETHEDEE (SNT)
=Rz,

Selected abbreviations and acronyms

CK nax = maximal creatine phosphokinase
NT ..« = amplitude maximal negative T wave

2. DEREBREER

RIEES L D 4B X ICERIRM % 1T, 4HE
D Ifl{F creatine phosphokinase M & KM (CKmax) % K
7.

3. BEFRE
BAEF£ITIZ2 B OBF AT, thallium-201 single pho-
ton emission computed tomography (®' Tl SPECT)-[:fj 3

VF 757 4 — B & Utechnetium-99m (¥ Tc) [>T — U

PUFTTT 4 —%RTo . BEIZIX, Toshiba
Medical System GCA-602A GEZ®, RXE) #Hw, I
A= — 3BT ANVF - HBLPEF 2 A L 7-.
WITISPECT /L ¥ ¥ F 75 7 1 — 3 GHIHHL45° 2 5
ERFI45°ETD180° % 45538, < hY v s R
64X 6412 &Y 1657 HYLE L7z, 2°'T1 chloride iZ
74MBq ¥ 7213 111MBq %2 #E L, 4112 SPECT %
2B L. P'TISPECT. LY v F 77 52 EKRS
DFEICHEHR L CEHE L, OAERIERE L. &l
Hz 1958 L, ZEBIRE T 1T OSZEEIRICHY
TAHSXIMICONWT, LFHEREIER: 3, BFE-P%
BT : 2, BEET: 1, T&XKE: 004EEICRE
BICEFEi L, R 7 oBMERD:Z. LT—-NTY v F
777 14—, ¥ Tc {Z#RIMEK740MBq 2 8E L,
77— R MRREIZL ) AR FEL RO TLEEREE
DFEL L7,

4. HRETFAVRRAR

BIETTFHELEERETRL, EREBHEMO
BMEICEIFIED RV iREE, LEHMOBKREIZIE one
factor ANOVA & % i3 Kruskal-Wallis iR E & FH 2 72,
HOUEREIFEe YHTR L. SHMOSHORY
iy RECTHUEEZRE L. p<005%2b->TH
BEOHEL L.
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Table 1 Various measurement indexes in the 3 groups categorized by the depth of the maximal T

wave negativity

NTpax (mm) CKmax (TU/D) LVEF Perfusion index
Total (n=74) 59+25 3,4191+2,282 0.47%£0.10 13433
DNT group(n=16) 13.7£5.1 1,946%+1,551 0.60%x0.08 16.3%x2.1
INT group (n=28) 55+13 3,081£2,220 0.48+0.09 14433
SNT group (n=30) 19+1.1 4,490+2,168 0.42+0.07 11.8+2.6

DNT group: deep negative T group ; NTp. =10 mm, INT group : intermediate negative T group; 4 mm<NT
< 10 mm, SNT group : shallow negative T group ; NTp,, <4 mm (mean=+SD).

LVEF=Ieft ventricular ejection fraction.
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Fig.1 Relationship between reciprocal number of
maximal creatine phosphokinase(CK,.,~')and
amplitude of the maximal negative T wave
(NTmax)
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1. RABMTEEEECEER
1) RABMTEE CKnex, EEIRHE, DEH#ER
et QAL =

ET4EFORKEETHEIZSIL25mm TH o 72
(Table 1). CKumax (33,419 +2,2821U0/1, ZEEERHZFIL
0.47 £0.10, LAHEREEIZ134£33TH o7z, &
KEEHE T & CKunax (3 34HE L (r=0.422, p<0.005),
F DO (CRuax™") EIZIEHMB L7 (r=0.613, p<
0.001; Fig. 1). SE L D IZIZ2BMBIC LT - v
FTTT A4 —RMATLR7248BITIE, HABRETHE
L ERHERIZIEMRE L7 (r=0.542, p<0.002; Fig.2).

TR/ EBY, RKBETERICL D IFICTE
L, EEEC,»»DLEEELCRE L. 3R TH,
ERICER R, SBICHT2EREBICOEIR
o7z (p=0.313; Table 2). REEFED QRSIE, STH
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Fig. 2 Relationship between left ventricular ejection
fraction(LVEF)and NT ..

S, TIRICEEMEN N2, o7, BRKEETHEIL,
DNT#13.7+5.1, INT#55+ 1.3, SNTH 1.9+ 1.1mm
THhol:.

EGIZR

FED 1 13 DNT 2 (Fig. 3) D 6173%, BHT, BE3R
%I ER L ST LR MRS 6 iz, EEBIRE T17
B Ei 71352 £AE T, direct PTCA I & 1) BBGEIZHK
L7, RE6SHMEBZICV,HFEIZ138mmICREE
KEHTHEIHI L 72, EZBRHEIZ059TH - 7.

FEBI2 12 SNT & (Fig. 4) D 687%, BHETH 5. £
BIAR AT T T4 -5 6 A’ 2 PAZE T direct PTCAIZ L )
BHEICRII L7, BIE4SEFMAZIC V,FEIC1.2mm
DEMUTHEIBOLN:., EERHFIT032TH -
7=.

2) RABMTES Y PEL 23D CKuax , LEER

HES & D EHERIER DR (Table 1)
BEED CKmax 1, DNTH# 1,946 +1,5511U/1, INTEH
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Table 2 Incidence of interventional therapy in the 3 groups based on the maximal T wave negativity

DNT group INT group SNT group Total
Direct PTCA 3(4%) 4( 5%) 8(11%) 15(20%)
M/F 3/0 3/1 7/1 13/2
Intracoronary thrombolysis 1(1%) 1( 1%) 2( 3%) 4( 5%)
M/F 1/0 1/0 2/0 4/0
Intravenous thrombolysis 6(8%) 13(18%) 17(23%) 36 (49%)
M/F 5/1 12/1 16/1 33/3
No intervention 6(8%) 10(14%) 3( 4%) 19(26%)
______ M/E e 82 IO M
Total 16 (22%) 28(38%) 30(41%) 74(100%)
M/F 12/4 24/4 28/2 64/10
PTCA =percutaneous transluminal coronary angioplasty ; M=male ; F=female. Explanation of the groups as in

Table 1.
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Ve

On admission NT max 3 months On admission NT max 3 months

Fig. 3 Typical case of deep negative T wave
A 61-year-old man with total occlusion in the left anterior descending artery #7.
Primary PTCA was performed with success. Six and half hours after the onset, a deep negative T wave
(13.8mm) was observed in lead V. CK,,,, was 4,054IU/ [, and LVEF 0.59.
Abbreviations as in Tables 1, 2.
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On admission ~ NT max 3 months
Fig. 4 Typical case of shallow negative T wave
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On admission  NT max 3 months

A 68-year-old man with total occlusion in the left anterior descending artery #6.
Primary PTCA was performed with success. Forty-eight hours after the onset, a shallow negative T wave
(1.2mm) was observed in lead V. CK ., was 8,396 U/, and LVEF 0.32.

Abbreviations as in Tables 1, 2.

3,081 £2,220 IU/1, SNT#4,490+2,168 IU/ITH >
7o, RELEMZ» DD (p<0.05), DNTH & b K
fETH > 7= (Fig. 5). L ZERHIZIZDNT #£0.60 + 0.08,
INT#0.48 £0.09, SNT#0.42+0.07 T, 3EHICEE
F 7 (p<0.05). DNTEE (I Ath o BT Lo ~YUHE AT BLiF
Thotz. LEHERBEIIDNTE 163 +2.1, INTH
14.4+3.3, SNT#11.8 £2.6 C, DNT# & SNT &,
INT# & SNTE & ORICENFRD b7z (p<0.05).

2. LEHOREMNEL

BRBEHETRICE 23HOARESE L U 6RER%IC
508 L 7o L BRI QRS % (Fig. 6), STER% (Fig. 7), B
HB L UBHETIHE (Figs. 8,9), QTRIMICIIZEL %
ol MEHHEAFHAL,»TH o772V, FE TR
T. LA LEENELT B L CTUTOElE A,
1) RiE: V- VB EDORKEIIDNTHE T 12 K 2 L&
BBOBEICHEEL 57 (p<0.05; Fig. 6).
2) ST#RS: Vi~ VeiBE D ST H 4 (X DNT B T 12 K[
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6,000 * % p<0.01
#* p<0.05
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CK max

2,000

DNT group

INT group  SNT group

Fig. 5 CK,., in the 3 groups
There were significant differences in CK,, between the
3 groups.
Explanation of the groups as in Table 1.
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Fig. 6 Amplitude of R wave in lead V; in the 3 groups
In the DNT group, the R wave had recovered at discharge, but in the SNT group, recovery was not
observed even 3 months after the onset.
Explanation of the groups as in Table 1.
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On admission 6 hours 12 hours 24 hours 2 days 1 week On discharge 3 months

Fig. 7 Amplitude of ST segment in lead V; in the 3 groups
In the DNT group, the normalization of ST segment occurred earlier than in the other groups.
Explanation of the groups as in Table 1.

BURBEIMOBEICHEET L (p<0.05), 1HAMKZE R2EFMBLUE, SEBETEI SRR L 25 FTOM, B
THEv 7z, L2 LEBREEFICIIMOREL Z0 R 0o 72 T HIEMETH - 72 (Fig. 8).

(Fig. 7). 4) BEYETH: V- VBB DR T ¥ IE DNT # T AR
3) BETETWE: Vs - Vs - VFHETIE, DNTH T 6RFH L DRI REL (p<0.05), T LT 1HE
BURBRICEETES R K E 256 F TORBETEI MO % T TRz, Lo L, BERICEENS R o7
BEICHRKETH 72 (p<0.05). V, - V,FETIZ, (Fig.9).

J Cardiol 1998; 32: 235-245



mm
20

Amplitude of positive T wave

DNT INT SNT (group)

On admission 6 hours 12 hours

24 hours

IR KRBT O 5 5% 24]

%% p<0.01

2 days 1 week On discharge 3 months

Fig. 8 Amplitude of positive T wave in lead V; in the 3 groups
In the DNT group, the inversion of the T wave occurred earlier than in the other

groups.

Explanation of the groups as in Table 1.

Amplitude of negative T wave

DNT INT SNT (group)
On admission 6 hours

12 hours

24 hours

%% p<0.01
%* p<0.05

2 days 1 week Ondischarge 3 months

Fig. 9 Amplitude of negative T wave in lead V; in the 3 groups
There were significant differences in the amplitude of the negative T wave between the 3 groups in the
admission through 1 week period, although there were no differences at discharge.

Explanation of the groups as in Table 1.

5) QTG : QTcid2 HE TDMDNTH0.44 & 0.04,
INT#£0.41 £0.03, SNT#0.41 £0.04mm &, DNT#
OB HRIERE L7228 (p<0.05), Zofllidz=E%
RO Lo,

6) Vo=V B2 BIT AR, STHS, BT, B
HETHEZNZNOMBI : AR EEMICED 2D 5

J Cardiol 1998; 32: 235-245

7o, BEERRICIZ S RISHEM TR 2% Y (Fig. 10), DNT#
TIZABERE17.3 £15.9, BFEF17.0 £ 17.3mm, INT #
TIEENZN16.4 £13.4, 7.1 £9.2mm, SNTH TIZ
140 £12.9, 2.0 £2.8mm &, DNTH D AHEFEEIZH
REDRI-N/2(p<0.01). SST, SPT, S NTITABE
B, BEERFE QBRI CTEE R, o7,
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Fig. 10 Sum of R waves over the leads V,—V, in the 3
groups
In the DNT group, the sum of the R waves ( SR)
was restored on discharge to the level on admission.
Explanation of the groups as in Table 1.
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AT BRI IE AR A 2 H 72 5F % 12 , &
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)6, FEEERMICEREETERZ 23 56X, €0
D FE B AR THIZER AN S, B REF
ENBHTLERELALTD, ZOETIISEERYO
B BE L 75 45 2 1 2 A B il I 50 75 35 D B 2k T 982 12 Hﬁ
L, TORSORANELHEEOEEL L OMEL
BV LRERICHEE L7,

1. BERHOBRMETENDESR

FEAE 96 IE ] LA 0 /0T [ i g B A5 35 (2 A B e KB
HETHIL, CKuw EHMHEBEL, LT —NVT2F 7T
TA— K BAAEEMBELEMBE L. $2bbi
KEEMET IS X 0 ORIEE DO TR % 72 & 19 1 HE
THILEDNTREVRS.
COE)RBEETFEOEEREOBEL L CHifE
WCHWA 720, WRERARBEMETH 10mm Ll EORE,
10mm K 4mm LLEORE, 4mm KOO 3HEICSH

V7. kBERE LB QRS ¥, STHMGY, Bk TI#RIC
IR ZED R D o 7285, RKBEETESEVEIE EH
eI A ANNE L, EEBROBEL L ahr o2
L, BRETH DL I AR SNz, BETHROEN
ﬁmc@*ﬁ%&?&?m%ifépkﬁmﬁé.

SYEOEREICA SN AEETROESRE, F72
LI LOHLLICE R TR,

Hirota 5 13, 27 EhIR B ZEAE 5 O T LTtk %
B L 2B KRBT, BRI LGS L
—HWENERE A RET AL Lz, A, SR
BERI 2220 EAE DAL ED SHER I QT ER %
P EREHTIEE 2 L/ER TR, ZoMoflicit
~, 1) HZEFT %Cmmﬁﬁw_t 2) *'TI SPECT
LY v F 75 A TIERBEI TR E
123 metaiodobenzylguanidine-SPECT /[:ili & » T 7T A

BREPFROLNDL Z LRI L. EXRBETE
BT AHEMATIROHERREOL TNV L, ZOE
PET P 0 HBUEZZREARE O BRARE (CHIR§ 5 2 L AVR
W B 12309 SVERTBEAEZERE D ) B, 3) AINGHER
FHEV,— V3, CQRSEAQSEIZE L, 10mmblED
FEREMWTIRZ M) IEFTIE, Zotoflicity, £
FHHEIRIF R L, 4) REFHEELZVY, B
B 765 = & SRt | 7211 131518)

Agatsuma 'V b FEFRO KA L HE L T b, iz
%100 LINICE KRBT A BT 220, &b
EHFETHEMETEDS 14mm Pl L& 2 o 72ERI T,
ML RESEH MBS 2 e RV & L.

Matetzky 5 '™8'13, HHZESAE % 24 5] LAPIIZ B4 T
B L RESI, BESEROMERTEL, £
FZRECTFRIVBEVWI L2 HRE L. LA LBEETHE
DRE STV,

ANE BT, B L 2E O B BRI R O ) &
WMREE LT, BEDPD24RHEICALNDEMET I
DIRIEDS CRnn B & LR EMHET L2 L, B
PET W@ ET BB CIIFEEITKRENI L
HRELTWS

LB EERELHEN T2 HELE LT,
Palmeri 5%, FHFAL? OLBRAIT R ENH 5.
BgENRZ PUVOWMBIZLY, QRSOERZ P VDK
EEBLIOHEAPZATLEILEEXFHLAZLDT, Q
WHEZETIEN Y N A FElo—FiEL L ClifEid
HHYS, FEHTHD EVIBEARH L. TOHER

2\ 7%, iodine-
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JEQIkMEDL L BB IITBLHIR L V. A DH
LA LR TR, B2 108 Claml
PoBIGHEKS. HEBEWEMEHICLERR 27 LR
BUTELHEAEDEDL L, HREPHELGD 2 1EDIL
SHROBETHA.

2. LERETHOHRE

B EDORARBMETIRIC L ) 384T Tt
L7-#ERTIE, RRBHTES 10mm & ) FVETIE
V-V, FEANQS /Y — v D FTHRT BEFLS
{, LEMFRICLZ2VDO 2 BRENFEEL* 2T 55
BHREHW, L2 L10mm & D FECETIIV, -V, FHE
DREFBHICEIBEL, STV ELICEL, BHT
BHERL B EVIBEBAERLE., THIIEEYA X
WHhSKBELILEBKRL TS, ZOXH) KK
BUTEOERSAFQEMS L U EQEMEEL By
B liE, R, HEICRERINLTWEho .
HEOLENZIIIREZNFIREZBEL, HELR
ICREQRDD 5B E BN, ST-TE{LPRIE
DBEIZILFE BHEFCHET H 5\ IS FFEREM L T
CHELHLINTELRY, L LERWEME, NES
WEE, ZohofMtizsy, LERIZLT L O AR
FHHEBEETRB L2V LRI o 72, EE
T QUEM/IEQEMEEIZFTIT LTI NRY L &h
624-27)‘
SEDOKRETIE, BE,S4H T TORKEBETRE
AS10mm A L OBIIEEREAIVNES {, EEREEIE
WiEP Y T, RICUEIMMTRIESHET 26
BHEP o/, ThEDEFTIIRERHICSTER
PROLN, ERFECESHLINTELLHBETHEE
LR Y, FQEMHEENHEEICAL. RABRMT
BEOKESIZEB3BBOLE T, ARBEORE
V-V, FEORIK, STEHZ, BHETHEK, BETEDZ
NENOBRMICIEES 2 h o7, L2 LEBREREDOSR
IXDNTE, INTE, SNTEHOIEIZKEP o722 &d
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5, BEMHORKEETEOKE S13QKkM/IEQ
BUBEENOBRITEHETIERTH LI LEZRLT
wh,
RERHOBERBREDOEANIIE, HERIZVD
WLEREUTELXZETZERANAONSE, £ V5 —
Ry2aVEBRIZI)VZDL ) Bl TEXE L7
BITIE, OHFVR—TUDHEIIL, BEEISHALL
CLERMTLIDOLEZOND. EREMTIRIZL
B & 2 O RBEMEEE OE L% KT 5 5D
D, BIRIZLBEMEERTOOTIE LV, DL %
BaE»s, BETHRZELEREEICBITLEEED
BELLTERAENBVWE T L kL. 2BE
HREIOEREEEOEFNOAETNRLELTEBY, F
7237 AUBORBMOFHRICEH L TIAZL TR
v,

% @

BRABUETEOKRE S OLHEFEEORERHICE
VT B RRE R RRET L 7.

1. KRBT HIL CRuax D E (CKunax ') & IEFIBE
(r=0.613, p<0.001) L, AEERHEFEL HEHE(r=
0.542, p<0.002) L7:. RKBEETHEIIFEEY 1 X,
EERREE KT 5.

2. RARBEHTHEICLD, 1) >10mm(DNTH#), 2)
4mm <2< 10mm(INT#), 3) <4mm(SNTE)D
3BT, ZOIEICCKunlIBEEZRL, EEER
HEITET L, OHEREBRIINS R o7

3. LEROBERE(EZIES &, DNTETIZZOM
DEZHN, V-V, FEOREFELHICEHAEL,
STEADREBEHNRL, EREOTEEELIEL D
Iz o7,

Dby, SHAMEEEDORESD S 96K LAINIC
RSN OERORKEETHRIX, Xy F¥ 4 FiZ
BT HIREBINE, TabbiEEY M X, EERERESE
DREELHETAMEL—HBELTLI LIRS,
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X
1)

2)

3)

6)

7)

®I - R -

B #

LR ZE R % B 0/ B X H AR T (amplitude of maximal negative T wave) DERIRIIE %
BOMIT B0, BESCKEBLAICRE L MESMaEEE 46 23510, RABETIRE
LR ZEAE D EERE % T HMRET L 72, Creatine phosphokinase D % A f# (CKmax), thallium-201 SPECT
OBy v F 55714 —12& B0 ERTES, technetium-99m.-L7— VY VY F 7774 —ICLBEE
ERHiR AR, EEEOEEL L.

BARRBRETIRIZFED S 4-96 B (F346.3 £ 19.3 M) ICHIL L 7. HKRBEMETIK & OAEZE
YA X, EEREEEL OBEE, BIOLEROBRHELIZOWTHIT L., RRBEETHRIE
CKunax D EL Chiax ™' (r = 0.613, p < 0.001) B & UBRHIE (r=0.542, p<0.002) & IEAHBE L 7. &ARRE
WTEISOHBEEDEREE, ThbbBEYA XL OBEEEOREZ HEICFHMT 2EE%H
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