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The Change of Late Potential in Acute Myocardial Infarction and the
Influence of Patency of Infarct-Related Artery on its Development

Hyun Jae Shin, M.D., Young Hoon Kim, M.D., Hee Nam Park, M.D.,
Chang Gyu Park, M.D., Hong Seog Seo, M.D., Wan Joo Shim, M.D,,
Dong Joo Oh, M.D., Jeong Euy Park, M.D.,, Young Moo Ro, M.D.

Department of Internal Medicine, College of Medicine, Korea University, Seoul, Korea

Background : The restoration of anterograde flow in the infarct-related artery(IRA) may
improve electrophysiological consequences and survival. Patients with occluded IRA are more
likely than those with patent IRA to have late potentials on signal-averaged electrocardiogram
(SAEKG).

The natural history of late potentials in the acute phase after AMI was reported to.vary
in recent studies and requires further investigation.

Therefore, we investigated 1) whether parameters of SAEKG and incidence of late potentials
are changed in 2 weeks after AMI, and 2) whether the status of IRA, ejection fraction, ventricular
premature beats(VPB) on Holter and the use of thrombolytic agent can influence the develope-
ment of late potentials.

Methods : SAEKGs were performed in 40 patients with acute myocardial infarction(AMI,
mean age : 56.6yr) and 20 normal controls(mean age : 53.0yr).

SAEKGs were recorded first in 48 hours and then 2 weeks after AMI Late potentials were
considered to be positive if two of the three following criteria were identified : 1) duration
of filtered QRS complex>>118 ms, 2) duration of HFLA signal>40 ms, and 3) RMS voltage<{20
uVv.

Results :

1) The duration of filtered QRS complex and HFLA signal in patients with AMI in 48
hours and 2 weeks were longer than in the controls(p<<0.01, p<<0.05, respectively), and the
RMS voltage in only 2 weeks was lower than in the controls(p<<0.05).

2) There was no significant difference in the 3 parameters of SAEKG between 48 hours
and 2 weeks after AMI, but the incidence of late potentials increased from 35% (14/40) to
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42.5% (17/40). Of the 26 patients with a normal initial SAEKG, 3(11.5%) had late potentials
in 2 weeks, whereas none of the patients with positive late potentials on the initial SAEKG
was normalized in 2 weeks.

3) The ejection fraction, the degree of VPB on the Holter EKG and the history of thrombolytic
therapy in patients whose late potentials were positive were not different from those in patients
with normal SAEKG.

4) In the 3 parameters of SAEKG, RMS voltage in patients with occluded IRA was significan-
tly lower than in those with open IRA(p<<0.05), and the incidence of late potentials were
higher in the patients with occluded IRA(75%) than in those with open IRA(28.6% ) (p<<005).

Conclusions . The incidence of late potentials on SAEKG after AMI was modestly increased
in 2 weeks, but the development of late potentials was not influenced by the degree of ejection
fraction, presence of VPB, and thrombolytic therapy. The late potentials detected more frequently
in patients with occluded IRA. These findings may indicate that the development of late potential
after AMI tends to increase even in 2 weeks, and that the occlusion in IRA may unfavorably
alter the electrophysiological state identified by SAEKG.
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dial infarction.
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Signal-averaged EKG(SAEKG)o| 4] 71E5 &=
QRST}3 F late potental & FANZHANFE A 44
A9l ojul AAME Z o9 BHEE FAY v B
FAHQ dEAHEZA YA {840 ARHT
QtH. o] 8§ late potential > H 7| dtH o2
HZGAQ AS2HA B EFANAEA
Aol Aol ot A7 EA HAFEA7L
EQPE AL Ao AAR). FAHA
AT Z7) AP AFFAHOE AU
H3edo] MEE ZAole A2 HHvt
Z2H3 F3H AV H FeH7E fA
A4 ¥R late potentale] FHR =7 A
3 Aoz gelA omitl®) lae potentiald]
gde e AN FHUTHAF A7l
wet zol7t glgol HuHar rHY. oj2jgt b
Ao ARE e FHUSANF 25U late po-
tential?] WL F AU BFF e sl o}
late potental W& 2}o] AAE #AFAs L, YA
Zo)| A 71el U443 8910] late potentale] F#Ho
v Xe 9FE wHsta 3

Chah 3 2y

1.0 &

1991 12992 E 1993 797+7 w3t
A EEUFH At ME5EE B
FRACRENF A 40T ZPA 208 By
o2 3. S8R NF FA 108F FA
829, A&7t 8FolUL o5 HFAHL 56.6
Aot BAU=E 208F EA7F 79, JA7t
137 0] o] 9] YaAH L 534 0]t (Table 1).
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thA}o] H& Aol M= Urokinase(47 ©9/Kp) &
Ea3tg et AA T4 ZHatg(bundle branch block)
oju} Z7]F& (pre-excitation) 9] 47 o] Y& &A
€ ATFdA A A LstdTh

Table 1. The study subjects

n B dFA) &y
Control 20 53.0 7:13
Acute MI 40 56.6 328
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1) EKG signal averaging

SAEKGE XYZ ff=& $3¢d M E 250
At g Ht3te] 40Hz filker2 QRSHE of 1}3t
% time domain $-A1& &P 1 7] 48A] 7+ 239
Zrzy 231 th. SAEKG’} late potendal 44 2]
71EL okl H7kA NEF 20 E 53 HAEE
At

(1) filtered QRS complex 7FZA o] 118msec °]X4

(2) High-frequency low-amplitude(HFLA) signal
ZFA o] 40msec o)A}

(3) Root mean square(RMS) H<}to] 20uv o} 3}

2) ZHMSY THs

Aol Al Hex ddsd 2 FUAZIES
At FAaAQ) BFE W) AR AT+Y
& s #FEN JfEdRE TIMI
gradeo] whe} FESATHO, 11 HAH, 11, 111 : 7|E).

3) Holter ™ E2| 7|5

ALF 24X B3 AAEE A3t AA7]e]
% 9 7g 7AW {FFE FF3AG 44
719l % F4L HA7S FFo] AT 303
old, WHE Al A WA (A&, &) &
AAAF] Vet ZSE 3t

4) 5 A

A7 9] EAREE Student’s t-test®} 2-tail Fi-
sher’s exact test® ©|&3}Q3 pgkol 0.050]3}<1
Aol FAAQ oJolg FAoh

| of

1. 2t tjakoll A 2] SAEKG

Filtered QRS A2 FAAIANTY %7]4
Bt 120.0msec, 25590 117.5msecEA] o) &9}
107.3msecol] ¥]3} 747} {2} &4A] A3 AL (p<0.
01) HFLA 7+A-& 7)o H4 36.8msec, 2590l =
36.2msecZ A 279 28.2msecol] ®l3) Ztzt &
&HA A= At (p<0.01, p<0,05). RMS H gL
Z710] B 35.7pV, 2590 32.4uVEAN ) ZF 9
12.50ve} B3t 27lelE ST FHol7t A
o} 2F ol e Rk Btch(p<0.05). =3 F

FATBET 8RN 27] 4823 250 A
33+ SAEKGY] filtered QRS 7}Z, HFLA 7t %
RMS ¢} Atoldle f2]g 2bol7t I tH(Table
2).

2. Late potential2| £&{bat

FAATAAF AN 2530 9] late potential 9]
FHoFAA L 7] 48X 35% (14/4078 ) o A
FE A 25 E 425%(17/40%) 2 HE Lo
7}at it & 7]9) late potential SAJo| A 250
e B ALE 11.5%(8/26)0)Ra %79
SR 250 S WA3g de UUATHTa
ble 3). A4 izl AddA late potental
=gl

3. Late potentialZ} &% RQlnfol Z4A|

Late potential®] 7o @& A7 &9 AolE
H 1 late potentdal %A 4 THE0] 4251 12.0%,
S48 44.1%1107% 2 late potential®] 5o

g A7¥g9 Fxe F93 Aoyt QIAdn
FALHA L AHERT4 AA7Y] £F9 {Fol
& late potentale] FERIE GA] {93 2ol7}
AATH(Table 4). A=A Qo] YR T late
potential?] W& HB F M A FAHL 19%F 61

Table 2. Parameters of signal-averaged EKG in the

study subjects

02 o i M

Control Acute MI(n=40)

(n=20) 1st 2nd
fQRS(msec) 107.3t 7.0120.0£22.1* 117.5+15.9*
HFLA(msec) 28.2+ 7.0 36.8+% 18.6%* 36.2+14.1*
RMS(uV) 42,5+ 14.8 38571 27.7 32.4+ 28.7**

fQRS=duration of filtered QRS complex ; HFLA=
duration of high-frequency low-amplitude signal ;
RMS=root mean square voltage ; *p<0.01 vs Cont-
rol ; **p<{0.05 vs Control.

Table 3. Evolution of late potentals in 2 weeks after

acute MI
1st(48hr) 2nd(2wk)
LP(+) 14(85%) 17(42.5%)
LP(—) 26(65% ) 23(57.5%)
Ist 2nd No.(%)
LP(—) - LP(+) 3/26(11.5%)
LP(+) -> LP(—) 0(0%)

LP=late potentials
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(31.6%), PR Mol 16WF 98(56.3%)0.2
MM g2 FFE BYx (p NS) 344
 #FEHo] A3l FWA ¢ late potential
F9e 2AF THGLIR), FRYERS 1593
89(55.3%) 0.2 SWPEANN Fe AFL B
A (p=NS)(Table 5).

rir

4. ZAHRIOl 2HAMEMO| JHH QL SAEKGS| ZtX|
E Y late potentialZte] ZHA|
A0 #FFNY NH KT SAEKGY] 7t
Ao vz gL NEH H99 filkered QRS
7v4A, HFLA 7+2 2 RMS A4 Z+7} 115.9msec,

34.3msec 2 37.3uvol: HAE Ao zhzt 1213
msec, 40.7msec R 20.8uV2 A filtered QRS 7H2 31}
HFLA 22 %212 #ho]7} %101} RMS 13
HAA g AfolA FAstA At (p<0.05). F M
hA BYEoe] A& ALoA lae potential

Table 4. Relation between ejection fraction, throm-
bolvtic therapy and ventricular premature
beats, and late potendals

LP(+)(n=17) LP(=)(n=23) P

EF(%) 42.5%12.0 44.1£10.7 0.66
TT.(+) 4(23.5%) 8(34.8%) 0.51
VPB(+) 8(47.1%) 11(47.8%) 1.00

EF=ejection fraction ; T.T.=thrombolytic therapy :
VPB=ventricular premature beats ; LP=late poten-
tials.

Table 5. Location of EKG Q-wave and infarct-related
artery and development of late potentals

LP(+)(n=17) LP(—)(n=23)

Q location :

Ant 6 13
Inf 9 7
Lat - -
post 1 -
Non-Q, 1 3
IRA :
LAD 7 15
RCA 8 7
LCx 2 1

LP=late potentials ; Ant=anterior ; Inf=inferior ;
Lat=lateral ; post=posterior ; IRA=infarct-related ar-
tery 3 LAD = left anterior descending artery ; RCA=right
coronary artery ; LCx=left circumflex artery.

Table 6. Parameters of signal-averaged EKG and
presence of late potentials bv the status of
infarct-related artery

Open Occluded P
(n=28) (n=12)
fQRS(msec) 1159+ 169 121.3%+13.2 0.34
HFLA(msec) ' 34.31+ 148 407t 11.5 0.19
RMS(uv) 3731244 208+ 17.9 0.04
LP(+) 8(28.6%) H75%) 0.013

fQRS=duration of filtered QRS complex ; HFLA=
duration of high-frequency low-amplitude signal ;
RMS=root mean square voltage ; LP=late potentials.

kAo 28.6%(8/28), HHAE ALE 75%(9/12
B)EA HHE AolA KA Eok(p<o.
05)(Table 6).

il ot
NEFAT QA4 e wEsE SR
SAEKGAHo| X QRS3}& 2 7o) v AF=Iel 2
2%} 5o bk 2o] el 19781] Ber
bari§'De A4y $ANAEY W71F Al

g #g o] STEEF| Vebd-& B8kl 1980
d %] SimsonE!®#} Breithardt5!Ve o]a gt
2o nFut 939 late potentalo] 417 E
AAA R B fPAe] & FAE T
sted HAFE A PHoR ojgd F Adn
3ot

Late potential2 =3 Ao} o] A4 &F
37F AAEE v BG AL ASE9 9 #o] Jn
#AHAZE 3AA 249 (reentrant arrhythmia) 2]
ZHEA7E 2 ¢ Aok FePTIE0 dzjra) <)
Hiad] oJgtH Aoz Qs HAHE Az T 9
dolgle AZ Atolo] A BAAGo] ol
gt P9, Late potental AZHMZT
Ao mel wEdgo] Wsldte oz Ry
McGuire5'9& ZAF Azt e Yeh}s] 15
Wol] Wdgo] 52%A 52%=2 Z7igcin &
W Pierre 520 & AMZ 67i o] AbA AMx
7100 FAIQ #=}e] 49% ol M, Kuchar52)& 13 %
30% o A late potentialo] AAETIL FPrh B
Aol A late potential®] L L Z7] 48417k
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35% A 2FolE 425% 2 F7I8IY L ol AM
F 27 1—25Ude E o] Iriste Bl
AL S BAErh

Denniss$2 & A Z7lo] 24 RSN
Aol BAA ggow 1duol YAHo s W3

3l A$E =&l 319 late potential2] W3}

AR o] FAFE AJALSIY O H T Azfar5 20
o3t 7] 3¢l Hste HAERZI B
QL olF 657129 WatE F7] A3l s
Jojtriar &} 2 AT A %7] late potential
304 27 FAEE EQ 3 A4Yd #
ol HAE ATEA 1F 192 AR Y] 9
At

HFsN Aol Ae B|A A late potential 9]
F5o A TlFRde BAd g e =
o] AT A2 HAA 7152 A7 late poten-
tal®] AR Aloldls ATATAA e AR
A3 AP, Breithardts29 & A4 W
Holi} AAAFel fla BFEA FHAHA 715S
HQl 329F 23 3HoA late potendalo] VlERRE
ek Fddy B (akinesia)oju} HAAFE
B2el 69 F 3274 late potendalo} JelsT
QI Denes$2 % late potential & A7Eg, 4
AY $FY ol A4AA Ridol HAAF €
AR e] 719 HF o mep Fde xo)7} Qloka
3ttt 9 Pollak S 1} FreedmanE28) e B
T At fAlelA #4715 H late poten-
tal®] WHHE Alolole Fold Aol flum
B syt

Late potentialo] AN F SAsl= A HA ¥
Ao o EZA TR Fo3E A °]"]‘ ¢ A
Qon!H B3 AZFM] F4 7] Mcguires
e AaAM 122417 o) late potendalo] 439l
Agoe ZAF Add &4 A4 gl
HAME vebd 98] 9 o™ Go-
mes52& AAF 3Yo] FAY Aol BYUF
13~159el] A4 wiAolt HAMF2 9ol
Aok st A7 Ao tiE d4H HIME
gejsiol & RS AIAMSFA T Late potentiale &
AdoMe 0~2% 352 A Yehdz gon
ASRANZT AAG Bl gle Ase $F7~15%,

424 o) Qe ASANE oF 73~92%77]

EA UEh}e]16283052) g4 w9 2Yug
By A oFAFTOIY FFAE HA2Fl Ae
AN E L HEE eGP, 8 F£&
2 A4 e JFHog g3 F4 late po-
tentalo] AAFE Aoz el ¢ow 7346
Marcus539 & £&F 444 wleo] WAY3}1=] e
Ao A= filtered QRS 7HAF late potendal 9]
WA go] gu YA ZFAgThn A oA 4
A4 el 43 XF5FIXE late potentialo]
A% Ydehvde R £33N 2] He F47t
A3 AAHA F A2l EXgde AL
el AZolg st

A2BHF A FE o F3t= ol late pote-
ntial 9Jof] & AFH AFEZ F L3t Kanov-
sky5%7).2 SAEKG, Holter AA%, 18] AZR}
ALY Z#E vad AFE 53 late potendal
. Ha ALY FFo] AF 1003]0)%,
FAAFY 750 AT A4 TN A
AEA4T g9 dFE d&3=d guds A
#ak1 gl =3 GomesE 3} KucharS2 X late
potentialo] FAdoln HFHgo] 40%ET} 2
$2te] o 34~36% F =7t P HAA FE 9
WAy g FAEe TheAde] dtka Bastgith o]
213 A< late potendalo] THE JFH ANHEEH
A 1HE do) AIA8F A4 WEE O
Ble $AE dEsied e F83 AHE7}
doe A& AAMEL Qo

MEANE dojvte Ao AZAE e W3t
T AN BFEHY MNE AR JFg wo}
24 G| NEE Ao A2 &
S A7 EH FHE FASA AAAE 2R
9 late potentiale] BN =7} A3y Ao g
s HEL] F7HEe Aoz d3A UG
1), 2 dFdME 2499 #FFHe] AEE
ALolE FAgo] 28672 HHAE ALY 715%
ot ggith 7R gEd v2Es AAdd
e JfEo] oluF ARE VAT AL
7 A 34 (infarct expansion) @] &4, 429 2]#-¢}
G5 3 oz AA ATE, 5 FF(collateral
flow)e] 25 2 A44 FAN 24do] He 7
ARG F3g HA7IMEH FHE KA
714 Fo] stz Aztsm Qo 12,
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T A9 B AES A8 FH4S
ZAF z7)4 ALHAFTY ADAFLYS Bl
A3t o, AMBAFLYAANY ZHA|zte)
A& T late potental®] Ao FEL X
Ao g 4e A Vatteron5D & A F 4A17ko] o)
ALY S A A E late potential &
g LI R Jid ol i = ST (= e R R R B |
Ae g4 839 AHE/Fo] o late poten-
dale] Lol & Aoj7t YUAAR ol AL
A FAq71A9 AA|7ko] 2~12A1 A o)
i HLEHA Y T2 Aol BAFFHo]
AN EE Rol oty om =g A7 BA 7]
5o ARE sjMshed Aol o] Fez o
2 FAE 22 o] th3 FFo] Wa e}
Azt

HIo BANEA BFFH AHARI}
SAEKGS] Z} A Fol| v|X]& Fol] gt HirofA
Vatterot547} Leor59 & A &a|AE A8
Folx ZFAUA AN HAd AUt AT
78 2921} filered QRS 7HF 0] AR 31 RMS
Agte]l Y¥rhial 3ttt B AFo A= filtered QRS
73} HFLA 712 99 #3599 7iH e
& o]zt gldoy RMS At HAE AL
AA oA @& ARE Bk

FEASAAF B e AAA Rido A
AEE dFdte ARZAM I F840] ABHD
U late potentiale ATHMF Zof] whe} I
drizrt W3lsted 27] 1~2FUlde 23 &0l
F7hle BEE Boln AU #FEH A
Hote 4448 239 E 33l 42599
A7 828 E Aol #dte late potentale] o
Aol S vt B dF9 AFMT B4
4 FFEH Y #HH A late potentale] HHo| 75
%2 NEAS 28.6% BT} A AL o] e A
ZAAQ BYFH HAg47L A2 £33 S
AEANA A7t A o2 EQAT FHE L
e dol 7lYdle Ho® AlgHn B de
ASBAZ Z+ A7l wE SAEKGE FHoZ
ZAZ AaU Arjdegd JuE EgFes
Brteted 444 ol &7HA7 AeS e R R
T3 o g2 45 ez oo ud #Eo)
dgstejet Aba €

AFHRE ¢

FAAZ M E SAEKGH A 245 & late pote-
ntialo] 343 A]7]0)) e} d@ANI T 2}o]7} Fa
Aom ZAUQA WFFHo| MEE HLole ¢t
A€ A7 8E A€ F X310 lae potendal &
HENEE Zagoa gtk wEkA o AFe
T4 A2 F 250 9] late potental®] W3} FY
2 ZAUA BFFH] AHAF 9 late potential
SR HAAE BFSIL, ASBAFTAA 44H
82lo] late potentiale] &) v]xj= JFg &
olB 11z} 3t

HF i -
S B -

BAASAANET &2 408 g 208S o)
oz styon FHNZANSAME £7] 484
b 250 SAEKGE Ald3le z} A]7]elA
SAEKG®] AR & Ha3tga 35 € 44
ZYedA FEE FAU BFFTH AR
o ATEE, 244 B3 HARY A7 E
59 AW} late potendale] BAIE FolE gt}
w3 71el A3 e JAAH 8917 late poten-
dale] #AE FF3AG

g o}

1) 4427238 F 829 ZF A7dA Agg
SAEKGS] ¥ & A thET ol v filtered QRS
tZ 3} HFLA signal ZH40] o3t AF= AL
(p<0.01, p<C0.05) RMS A3t A4 th 2ol B3l
Z7lde F937 Aozt glovt eF: ol {93
Al ko (p<0.05).

2) FRNSBAFANAM 27] 48X} 250 A]
83 SAEKGS] A B 7hel & o st gl oy
late potendale] WP EE Z7]o] 35% 04 25
e 425%2 F7HEIATh EF 270 SAAA
2o FPoz Wstd o 115%, FAHAAN &
Aoz wstd de AU

3) Late potential®] f%-of @& A+ &e] A
T &ol7} QI LA Fol E A7)
4% f2o uw& late potentiale] WHWEE
o]z Aot

4) SAEKGS| 7} A #F RMS A geto] A1
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