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Accuracy Evaluation of Regional Wall Motion Abnormality in Echocardiography and
Cardiac Enzymes in the Diagnosis of Ischemic Heart Disease

Hee-Young Kim'?-Tae-Jeong Ji"

Y Department of Radiological Science, Kaya University

2 Department of Cardiology, Inha University Hospital

Abstract Echocardiography and cardiac enzymes test are the tests to assess ischemic heart disease. The purpose of this
study was to verify the accuracy by comparing and analyzing two tests for the diagnosis of ischemic heart disease, A ret-
rospective study was conducted on 393 study subjects who underwent echocardiography and cardiac enzymes test. As a
result of the study, regional wall motion abnormality (RWMA) increased as the age of the study subjects increased. As a
result of ROC analysis, RWMA showed a larger area under the curve (AUC) than cardiac enzymes. RWMA showed the
highest accuracy with 81.1% of all cardiac enzymes. Among cardiac enzymes, ¢Inl showed the highest accuracy. Thus, It
was confirmed that RWMA of echocardiography is more accurate than cardiac enzyme is in diagnosing ischemic heart

disease,

Key Words : Echocardiography, Regional wall motion abnormality (RWMA), Cardiac enzymes, Ischemic heart disease
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Table 1, The plan of study members by age and sex
distribution

Sex

Age Total
Male Female
<49 39 13 52
50-59 85 24 109
60-69 79 33 112
70-79 51 35 86
80< 15 19 3
Total 269 124 393

2) A A 9y

£ A7) ARE £ A A7AA Bstol Wy
ATl UB(1RB) 2] 5212l
03-038)% HE3HAT, AYZL} At AL} A B
of 47 HAL 9 AT
so] olgk FEFH PuS At

P QAR FAMLFNL Lehlt FAMLEAS

o
=
423}t Receiver operating characteristic (ROC) &

5

M 95 WA 34 Ak AREUEAS AU

o 11

s stoeh

2. 4 &

1) ARz

rE

S

() AR 2 ]

A2 2 Z0p9] Aol BEAS Bl 22 T
o] a1 = A== (Parasternal Long Axis View)2}
=% (Parasternal Short Axis View), A5 3K Apical
View), S&Z5M2-%(Subcostal View)= AAFSHFATH HAF
Al ARERE 2Z3dH] = ol Table 29F Tt

-

o

Table 2, List of echocardiography devices

Devices name Manufacturing company Country
IE33 Philips Netherlands
EPIQ7 Philips Netherlands

VIVID E9 GE USA

VIVID7 GE USA
ATTIDA SSH-88 Toshiba Japan
ACUSON SC2000 SIEMENS Germany
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Table 3, Reference value of cardiac enzymes

Cardiac enzymes Reference value range
CK 20-180 (TU/L)
CK-MB 0.0-5.0 (ng/ml)
Trophonin-T 0.000-0.160 (ng/ml)
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Table 4, Basic factor analysis of study members by age distribution

Age WMS CK CK-MB CTnl
<49 1.17%0.31 143.74100.6 3.917.4 0.89%2,59
50-59 1.18%0.26 153.0£195.3 2.613.0 1.07£3.16
00-69 1.2310.32 177.5%302.3 6.4%27 .4 1.05+2.96
70-79 1.29+0.41 117.6187.7 3.514.4 0.77£2.18
80< 1.43%0.51 108.9+87.8 34127 0.71%0.97

P-value 0.002** 0.223 0.409 0.906

p €0.01, p {0.05 values are presented as meantstandard deviation

WMSI, Regional wall motion score index;

CK: Creatine kinase, CK-MB: Creatine kinase myocardial band, ¢Tnl: Cardiac specific troponin I

Table 5, RWMA analysis of study members by age and sex distribution

Meale
Age(r=393) Normal Abnormal Abnormality by age
Female
39 22(56.4) 17(43.6)
<49(1=52) 19(36.5)
13 11(84.6) 2(15.4)
85 38(45.9) 44(54.1)
50-59(1=109) 49(46.8)
24 19(79.2) 5(20.8)
79 34(44.3) 44(55.7)
60-69(1=112) 57(50.9)
33 20(60.6) 13(39.4)
51 23(45.1) 28(54.9)
70-79(1=86) 16639
35 17(48.6) 18(51.4)
15 3(20.0) 12(80.0)
80<(1=34) 25(73.5)
19 6(31.6) 13(68.4)
ale(269) 122(45.4) 147(54.6)
Total Female(124) 73(58.9) 51(41.1)
393 195(49.6) 198(50.4)
values are presented as number(%).
Aottt adgsolido] WEE A= AA 1987 A7} 2378(29.1%) 0.2 52 H|F 22 YEITHTable 6).
(50,4%) .2 FA} 1475 (54.6%), o } 41.1%) 0 2 T

A7 EA Uebeta, slelo] £k

Z715te

2) CK—MB (Creatine kinase myocardial band)

*o

th(49A4] 013} 36.5%, 80A] ©]AF 73 5% ). & A”olA=

H 9o vlgxtol7t AA UL, & Aol v

ztolS 7 ®olz] ekt 70-794] A= H Zolrt
A48 YeERGtHERF 54.9%, ©*} 51.4%)(Table 5).
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HI

1) CK (Creatine kinase)

B CKE= 7F 180(IU/L)E 7|&Fer Yo x| 23}
= AoJsieley. ] 2e] 9= AA| 75%(19.1%) <
2 JA} 6478(23.8%), o1&} 119H(8.9%) & YEiT), ™
24 A3}, 60tholl A 2878(25.0%) o= 71wkt 1%

84 CK-MB+= 5(ng/mD)E 7|&o=2 gow x| =
Tz goJsilel, ] 23he] A-9<= A 7178(18.1%)
o2 gA 57H(21.2%), 1A 147(11.3%) 22 e
T15 80A]| ool 26.5%= 7 WA UEbdTE 2 A
ool A IRt AR R Zax] 2ust A9r) Wkt
e} AT ROl e Holrh g Hi 2
£ HaL, 804 olfollAl d o] vleo] A2 vls=sHA L
EPATHEAL 26.7%, (A} 26.3%)(Table 7).

3) cTnl (Cardiac specific troponin I)

84 cTnlE= 0.16(ng/ml)S 7|&o2 Jdom Zarx|

I-N'
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Table 6, Cardiac enzymes CK analysis of study members by age and sex distribution

Male
Age(n=393) — Within the reference value Over reference value Over reference value by age
emale
39 30(76.9) 9(23.1)
<49(1=52) 10(19.2)
13 12(92.3) 1(7.7)
85 67(78.8) 18(21.2)
50-59(=109) 18(16.5)
24 24(100) 0(0.0)
79 56(70.9) 23(29.1)
60-69(r=112) 28(25.0)
33 28(84.8) 5(15.2)
51 40(78.4) 11(21.6)
70-79(1=806) 13(15.1)
35 33(94.3) 2(5.7)
15 12(80.0) 3(20.0)
80<(r=34) 6(17.6)
19 16(84.2) 3(15.8)
Male(269) 205(76.2) 64(23.8)
Total Female(124) 113(91.1) 11(8.9)
393 318(80.9) 75(19.1)

values are presented as number(%).

Table 7, Cardiac enzymes CK-MB analysis of study members by age and sex distribution

Meale
Age(r=393) — Within the reference value Over reference value Over reference value by age
emale
39 31(79.5) 8(20.5)
<49(1=52) 9(17.3)
13 12(92.3) 1(7.7)
85 72(84.9) 13(15.3)
50-59(:=109) 13(11.9)
24 24(100.0) 0(0)
79 59(74.7) 20(25.3)
00-69(1=112) 23(20.5)
33 30(90.9) 3(9.1)
51 40(76.5) 11(23.5)
70-79(1=86) 16(19.8)
35 30(85.7) 5(14.3)
15 11(73.3) 4(26.7)
80<(r=34) 9(26.5)
19 14(73.7) 5(26.3)
Male(269) 212(78.8) 57(21.2)
Total Female(124) 110(88.7) 14(11,3)
393 322(81.9) 71(18.1)

values are presented as number(%).

2 AoJsict, Fax] z3ke] 9= A 967H(24. 4%)
oz Iz} 697H(25.7%), oA} 27H(21.8%) 2.2 LtERGT)
494 o]5}e] AFThHE] T9M7HA = Rt ARpETE Wkl
80A]| ool A= oJx}7}F WRITHE AL 40.0%, A} 52.6%).
50—594] o]3}2 A|Jstar, o] wolAsE Zrehe 3
ABFATE. 80A| ool 47 1%= =Y THTable 8).

QTR 2, A

5:%3%=(Coronary angiography)

& 2to|H H]Z—]/U-OE_ A o)} Tt o]aﬂ:/\g A2}
HES. Ao A7) 264 (67.2%) 0]}, EAF 19
2.9%), %I 68 ué (54.8%) .2 FA7L Wtk w3 ¢
l 57}3%—@ Aehke 2 7E F7Fehe Eelaklth(49
] o]3} 50%, 80A| o)A+ 82.4%)(Table 9).
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Table 8, Cardiac enzymes cTnl analysis of study members by age and sex distribution

Male
Age(r=393) — Within the reference value Over reference value Over reference value by age
emale
39 29(74.4) 10(25.6)
<49(1=52) 11(21.2)
13 12(92.3) 1(7.7)
85 70(82.4) 15(17.6)
50-59(:=109) 19(17.4)
24 20(83.3) 4(16.7)
79 55(69.6) 24(30.4)
60-69(r=112) 28(25.0)
33 29(87.9) 4(12,1)
51 38(72.5) 13(27.5)
70-79(1=806) 21(25.6)
35 27(77.1) 8(22.9)
15 9(60.0) 6(40.0)
80<(r=34) 16(47.1)
19 9(47.4) 10(52.6)
Male(269) 200(74.3) 69(25.7)
Total Female(124) 97(78.2) 27(21.8)
393 297(75.0) 96(24.4)

values are presented as number(%).

Table 9, chemic heart disease diagnosis analysis of study members by age and sex distribution

Mele
Age(r=393) Normal Abnormal Abnormality by age
Female
39 16(41.0) 23(59.0)
<49(1=52) 26(50.0)
13 10(76.9) 3(23.1)
85 27(31.8) 58(68.2)
50-59(2=109) 68(62.4)
24 14(58.3) 10(41,7)
79 18(22.8) 61(77.2)
60-69(1=112) 81(72.3)
33 13(39.4) 20(60.6)
51 10(19.6) 41(80.4)
70-79(1=86) 61(70.9)
35 15(42.9) 20(57.1)
15 2(13.3) 13(86.7)
80<(11=34) 28(82.4)
19 4(21.1) 15(78.9)
Male(269) 73(27.1) 196(72.9)
Total Female(124) 56(45.2) 68(54.8)
393 129(32.8) 264(67.2)
values are presented as number(%).
Ak Qehie g4 % FaMe o] BaH 49 194 6. BAHSSO[AT MEEA0| ROC £
Z = = [e]
3509, c_mfj :1 231 739 647324, 22 AT A e Fouesoldd gt
-MB7} 21 x| 3ol 7} 2
CK-MB7F 3317 229 735 6678(25.0%), <Tnl7} 3] ROC 4 A3}, AUC (Area Under the Curve)t 85%, &

A 23491 739 90 (34.1%) 0130tk 1 5 S| AANFAS
Agto] sadsolido]l 7P dudol A ekt
(£=171,72). 272 ZFof|Al cTnl7} 7P Aatio] &4
UFERIL(f=40.684), 1th3-2 CK-MB, CK <=°]3it}

(Table 10).
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Table 10, Chi-square analysis of influential factor in Ischemic heart disease diagnosis

. Ischemic heart disease diagnosis (=393)
Influential Factors e -value
Normal (n=129) Abnormal (7=264)
Normal 125(96.9) 70(20.5)
RWMA 171.72 0.000%
Abnormal 4(3.1) 194(73.5)
within the reference value 118(91.5) 200(75.8)
CK 13.859 0.000**
over reference value 11(8.5) 64(24.2)
within the reference value 124(96.1) 198(75.0)
CK-MB 26,123 0.000**
over reference value 5(3.9) 66(25.0)
within the reference value 123(95.3) 174(65.9)
CTnl 40,684 0,000
over reference value 6(6.3) 90(34.1)
values are presented as number(%).
Table 11, ROC Analysis of regional wall motion abnormality(RWMA) and cardiac enzymes
AUC Specificity Sensitivity Accuracy
RWMA 85% 96% 73% 81.1%
CK 58% 91% 24% 46.3%
CK-MB 61% 96% 25% 48.3%
cTnl 65% 95% 34% 54.1%
Sensitivity ROC Curve Sensitivity ROC Curve
1.0 — 1.0
—— S/
0.8 _— , 0.8 l cTnl
— T RWMA :
06| 0.6
0.4 || 0.4
| /
AUC -
02 / 0.2
0.0 T T T T 0.0 J I T J
0.0 02 04 06 0.8 1. 0.0 02 0.4 06 08 1.0
1 - Specificity 1 -Specificity

Fig. 1. ROC Analysis of ischemic heart disease and

regional wall motion abnormality (RWMA)
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Fig. 2. ROC Analysis of ischemic heart disease and
cardiac enzymes
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