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Relationship between Circardian Variation of Acute Myocardial Infarction and
Morphologic Characteristics of Coronary Artery Lesioins

Hui Nam Pak, M.D., Chang Gyu Park, M.D.,! Seung Hwan Han, M.D.,
Do Sun Lim, M.D., Young Hoon Kim, M.D., Hong Seog Seo, M.D.,
Wan Joo Shim, M.D., Dong Joo Oh, M.D., Young Moo Ro, M.D.

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

Background : It is known that there is a pronounced circardian periodicity for the time of
onset of acute myocardial infarction(AMI), with prominent increase in incidence of onset in the
moning hours. However, the characteristic circardian variability in AMI is blunted in patients re-
ceiving beta-blockers or aspirin therapy before their presentation with AMI. These findings are
attributed to the increase in platglet aggregability, blood coagulability, and plasma ca-
techolamine that change coronary tone and myocardial oxygen demand. We hypothesize that,
in addition to above physiologic and biochemical parameters, morphologic patterns of the coro-
nary artery lesions are related to the development of circardian variation in AMI.

Method : Subjects were 160 patients with AMI(male 92, female 68, mean age 56.9 + 10.5
years old). Patients were classified by the time of onset of typical chest pain(AMI) by 6-hour in-
terval from mid-night. Circardian variability of onset of AMI was compared with clinical find-
ings and coronary angiographic findings.

Results : Incidence of onset of AMI was most frequent in the morning hours(6AM-noon, 42.
5%). There was no difference in degree of stenosis, lesion length, incidence of intraluminal
thrombus, among 3 subgroups of AMI according to time of attack. Morning hour group had
more frequent ulceration of coronary lesion than that of other groups(22.4% vs. 5.4%, p <0.
01), and less frequent calcified lesion than that of other groups(3.0% vs 5.4%, p < 0.05). Nor-
mal or minimal coronary artery lesion, that is less than 25% stenosis, was more frequent in the
morning hour group comparing to that of other groups(11.9% vs. 9.78%). Eccentric stenosis(15.
7% vs. 11.1%) and diffuse irregular lesion(25.5% vs. 16.7%) tended to be more frequent in the
morning hour group. There were no differences in sex, age, incidence of hypertension, ci-
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garette smoking, diabetes, degree of alcohol ingestion, ejection fraction, maximal CK value, pre-
infarction angina duration, past history of MI, and in incidence of arrhythmia.

Results : There were more ulcerative coronary atherosclerotic lesions, but fewer calcified coro-
nary lesions in the morning group than in afternoon and night group. These findings indicate that
morphology of coronary artery lesions may play a role in causing circardian variation in AMI.

KEY WORDS : Acute myocardial infarction - Coronary angiogram - Circardian variation.
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2, €4 %Eﬂzﬂ ARRHIE, FAFY] HAY, ASHNF
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<) —“r“é‘?%‘”‘z“@l Nk 38 st en, n8dat §4
g Jxd 1X¥8% 9 Lpa)y s%& Hlasyd
AgA= %‘ IAEF] 7EL vF IR ZH2HE
3423 (National Cholesterol Educational Pro-
gram)®o| 9jAsle] dF ZU2HE 240mg/dL o1
olAY, 8% Zu2HE 200mg/dL olA4e]HA LDL
- Zd 26 Ee] 130mg/dL o4l 492 2AQs)

5. EAlXz|
EAA = PC-SAS program2 ©]&38ta] t-test,
Chi-square test, one-way ANOVA(Analysis of
Variants)E @3tz A4 w42 pael 0
05 °]3tel A¢-& stien, pgtel 0.06~0.092 7%
A Feldel de Ao 3Tt

A97F 41%8(25.6%), 23 624 27t 67H(41.9
%), BRoAA QF 6A] Alol7} 26(16.3%), &F 64
oAl A Abol7t 267(16.3%) 2.2, &4 6Al0A L
Atole] obi] AjZtdio WA EAbE oF 42%7} EAsS
7P 2 HARNEE RAT(Fig. 1, 2). ] 24 64
olA o Apolel] MAF F& AT, YA Azt
WAE TE TER 2 el Z2hE Bl

2. AAX|E 9 KFIXte| *to|

QAT 68W3} FElE 929 vl B A3}
A, ATFEE, CK A2 Bolaax9 Jugt g;ﬂ%
Ao AHE, A JAF 71k A2AAFY 3A
2 Q4o 2AYg Lown's grade 2 o]Ake] 444 #
Aue] RE Fole Fo g zhe)7t filcth(Table 1). &
A, 18, 98, Iy, IXYF F AR
#Zkll o3 Aot gl9ler, Lp(a)d] FE% 2
Ao A 29.5mg/dL, 71ERrolA 31.6mg/dLE ol
7} A2 HTable 2).
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Fig. 1. Onset of Myocardial Infarction According to Time
of Day.
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Fig. 2. Onset of Myocardial Infarction by Time Group.
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Table 1. Demographic and clinical features in morning group and the other 18-hour group

Morning Group(6AM-Noon)

Other 18-Hour Group(Noon-6AM)

statistical significance

(n=68) (n=92)

Age 559 £ 11.1 57.7 £ 10.1 ns
Sex(Male%) 76.5 78.3 ns
Ejection Fraction(%) 50.6 + 19.0 50.1 + 19.5 ns
Peak CK level(lUL) 2263 + 2541 2023 + 2347 ns
Use of IV Vrokinase(%) 48.5 56.5 ns
Angina(Month) 412 + 496 33.7 + 475 ns
Past History of 5.9 6.5 ns
Myocardial Infarction

Ventricular Arrhythmia(%) 20.6 19.6 ns

Table 2. Risk factors in the morning group and the other 18-hour group

Morning Group(6AM-Noon)

Other 18-Hour Group(Noon-6AM)

statistical significance

n=68) (n=92)
Hypertension(%) 459 443 ns
Smoking(%) 68.8 71.6 ns
Diabetes(%) 18.0 14.8 ns
Hyperlipidemia(%) 23.0 21.6 ns
Lp(a)(mg/dL) 29.5 £ 231 316 £ 337 ns
Incidence(%) [ Morning Group(6AM-Noon) Incidence(%) SMOW"S Group(6AM-Noon)
60753 5 533 £ Other 18 Hour Group(Noon-6AM) 60 56.4501 Other 18 Hour Group(Noon-6AM)
Sy 50 4 - IS © Insignificant stenosis
50 {stenosis < 50%)
40- 40 LAD : left anterior discending
287
30 artery
30 284 28.3 RCA : right coronary artery
i 20+ "9 LCX : left circumflex artery
- ) =298
20 10 4363
101 75 87 9 0 Sre 2824 2127
|_F’_'4_l 15 44 IS ' LAD | RCA | LCX 'LAD+LCX' LAD+RCA
0 = T =T )
anterior  inferior lateral  anterolateral anteroinferior Fig. 4. Infarct Related Artery.

Fig. 3. Location of Infarction.

% A5 o] /g wol Frzkel Aol7t 9
t}(56.4%, 50.1%, Fig. 4).

4. He el

50%°1el d&ol fle B4 g 7t
e ABATE 24de] 11.9%. 7lekio] 9.8%%A
o, Gl W2 23] 59.7%, 7|ekio] 52.
2%, ¥ A2 AT, s|ehrol 247} 28.4% vs.
40.0%% Jeht e dwolA A4 T g8 8o
Bgten] vkt Slof ddy Aéo] e Hge B
Ao FAA R oulglE Aol YATHFig. 5).

= lug

ZHS o HHol Hot Ay

(= |
) eSHEF I
#5 dHE TIMITEl e} s & o mSH
o] QAT 62.7%. 71ElEL 69.6%=Z 7P BkeH,
4d3] HA" 0582 2dTAA 14.9%, 7lekto]
18.5% 3 ovt Faztell fol g Aol AHFig. 6).

2) B Heo| Mg

AT, 7IelolA HEe HAre 71.1% vs. 14.4%.
H o] A3 (minimal cross sectional area)
Z+zb 0.75mmet 0.59mm*E FF7kol zlolrt gie
o, #B¥e] Aok 58mmé 5.7mmE ztol7t gl

(Table 3).
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Incidence(%) 59.7 [C]Morning Group(6AM-Noon)

60 27 [£1Other 18 Hour Group{Noon-6AM)
52.2
50 B

40
30

20

~ 1 105109
0 T T T 1
3 Number of
Disease

Vessels

& Wro] s Bkt

GHEHA T 919 Ao viA 2 o T
ol Al 71Ekzel] BlE] A%PA ol frolshAl BkorH(25.
0% vs. 7.7%, p <0.05) ©+& A Fof YoM & 2o]7}
A THTable 4).

A E3A v]FAiolA Agstel g4 A
(contrast stain)e 7]ebzoll A Bokd ¥HHE(2.9% vs.
10.0% p <0.01, 5.9% vs. 12.5%, p <0.05), ## 2
AFEA L 2AdToNA FostA BATH1T.6% vs. 2.
5%. p <0.05, Table 5). 3, #&= o} o] Wl
T AEA vFFelA 18.9% A uha] Fo

M E 11.9%0A4 2 AH Table 4, 5).
Incidence(%) 69.6
707 627 ]
60 - [JMorning Group(6AM-Noon) —

{Z1Other 18 Hour Group(Noon-6AM)
50 -
40
30+

20+ 149185 149

10— 5.4 75 65
0 T i

0 1 I

i
M TiMIt Grade

Fig. 5. Incidence of Diseased Vessels by Number.

Fig. 6. Blood Flow of Infarct Related Artery by TIMI Grade.

Table 3. Coronary angiographic features of infarct related artery

Morning Group(6AM-Noon)

Other 18-Hour Group(Noon-6AM)

p-value
(n=68) (n=92)
Stenosis(%) 71.1 £ 30.1 744 + 27.5 ns
Minimal CSA(mm?) 0.75 + 0.95 0.59 + 0.87 ns
Normal or minimal(%) 119 9.8 ns
Multivessel Dz(%) 28.4 40.0 ns
Lesion length(mm) 58 + 6.6 57 %55 ns
Calcification(%) 3.0 5.4 < 0.01
Ulceration(%) 224 5.4 < 0.05
Contrast stain{%) 45 6.5 ns
Thrombus(%) 9.4 13.5 ns
Table 4. Coronary angiographic features of infarct related artery in patients who received urokinase
Morning Group Other 18-Hour Group(Noon-6AM)
p-value
(n=32) (n=52)
Stenosis(%) 63.7 + 31.8 719 £ 281 ns
Minimal CSA(mm?) 1.01 + 0.98 0.61 £ 0.79 ns
Lesion length(mm) 54+ 49 6.6 £50 ns
Calcification(%) 3.1 1.9 ns
Ulceration(%) 25.0 7.7 <0.01
Thrombus(%) 94 13.5 ns
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Table 5. Coronary angiographic features of infarct related artery in patients who did not receive urokinase

Morning Group

Other 18-Hour Group

p-value
(n=34) n =40)

Stenosis(%) 772+ 273 77.7 + 26.6 ns
Minimal CSA(mm?) 0.53 + 0.88 0.56 + 0.96 ns
Lesion length(mm) 64 +79 46 + 6.0 ns
Calcification(%) 29 10.0 < 0.01
Ulceration(%) 17.6 25 < 0.05
Contrast stain{%) 5.9 12.5 < 0.05
Thrombus(%) 235 15.0 ns

Incidence(%) ] Morning Group(6AM-Noon)

40 36.1
0 — 36.1 [] Other 18 Hour Group(Noon-6AM)
354 33.3[
30 & :
25.5) B 25.5
259 [ 1 i 1
207 | 157 16.7
15 ‘ 11.1
10+
5 .
0 " T T T
Concentric Eccentric Eccentric Multiple
type | type I Irregularity

Incidence(%)
67.7

[[J Morning Group(6AM-Noon)
[Z] Other 18 Hour Group(Noon-6AM)

70 -
60 -
50+
407
30+
20
10
0

64.1

14.1

11.910.9 105109 105 :
mElmEiml

0 ’ i ' I " W Grade

Fig. 7. Morphologic Findings of IRA(Ambrose class).
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