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Acute myocardial infarction is one of the most common causes of unexpected
deaths, but there are limitations to its diagnosis in postmortem inspection. In
this study, we aimed to investigate the usefulness of cardiac marker analysis
for the diagnosis of acute myocardial infarction in postmortem inspection.
This study was conducted on 30 postmortem inspection cases conducted by
the National Forensic Service from 2016 to 2018. Tests for three myocardial
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of death, and factors affecting the postmortem tests were analyzed. Cardiac
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myocardial infarction in postmortem inspection.

E-mail: parkjp@yuhs.ac Key Words: Myocardial infarction; Diagnosis; Postmortem changes; Troponin |
N B At QAT WAR FHEE 49 BP0 ojojnA g
Azlo] FAHE B4E nsE FHNIAN O B
FANTANE HRAY o] Hie F2 T =2 HE =AY RIET & AR YL o9 T2 A
£ AAste Ao A1), HRY ARlN EaiA  AFANE B FHIANY A 715 B s
2 d Bk bRy

£ Allo] BT WA bRy A
=

& AL 3¢ ZHo| A et ohet o] 7]
A ANE 9 BE 2

HPAREE B

)

bl
N
oy
ol

pISSN 2383-5702 | ©Copyright 2019 by the Korean Society for Legal Medicine
ISSN 2383-5710 This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/
e - by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited. 91



92 Korean Journal of Legal Medicine | 2019;43:91-96

FFe WA HER HEA

ox
)
o
> U
LT
3:
Z
rHox
o,
=
1o
ﬁ

=2 [y ou
ATk,

oje} Z2 AFEALY FAHEE 3l A= HEE
ol thet &<k AAE Al EdE FAstAY, AN A
g 5 ATAAY S0l FAdH e B FEHTEE
S 4 ok, I e Aeole AN A S/l AE7
Ao Atol RestAY AFTFoIA A Fkd A2

e EAG BE A9 T3 FHU2INY F54E 1

2shs AEE Ado] o FolA 1 gtk Tukut 7 Aol
R A 4L 4 9k AREA FAY 5 YODT WA
Mol A A ZAE ob A% FHNTAN A5
& s 2 4 g, oF AU FAF 4 ¢l
gt

ook e Aok FH3Y) ) H2EA BAE FHY
27349 ARG FE HA e B A7 A3
wol gtk @A) A7 AT ATE2Y AFUGE
D Qe 7] zo] HRAETHA FHAZFA ) AT
289 5 98 A0 JtEn, B3] ASFIA FS
% 42EL BT H8 AL 290 5 sloy

B ‘5?0111\11:— A A ”6}71] E] A4

B A= 2016 1193 E 20184 109714 ZP}et4A
AT AEHEtpAA A A AIYE S St e R
St o] AyPH AFEL TFE AT AR
29 3o A19](906-160211-HR-005-01)F) 11 Al 2] HA
Ao 2 AR o] AFAE9 (informed consent)+ QLE
A kot

=

fugk

o .
o E U NTFA BN

http://www.kjlm.or.kr

AN, gRg AN

s A Y HHe
oA o] FoHIL, 7Hs e 4 10 mL 0]”" A3 5k
ok ol AFE A2 F=Y X7 Qlo] FAof Bt
H deiz dPAE &A%, V\ A 308 A= &
LEH. AP M AF=EHAE AT RS FHst
Uz AlEE ATah BXo -Q stelem, 89 3,000
rpmoZ S—Ev— S dAldeste] 838 AL, 2R
4 GAF A7HA] Y (4C) HastiTt

AR

B0l At 2% #7139 Bo2 o

Ry

l

4+ myoglobin, creatinine kinase-MB (CK-MB)
9 cardiac troponin I (troponin I) Al 7}A|S ZAMSF L,
AAdele g a AaH A S &85k Access 2
Immunoassay System (Beckman Coulter, Atlanta, GA,
USA)<= o] -&53itt.

2. Ao |1E H 2T

Ju
oY

E

NEEA B AYE A7 B9t AU ES 2

Eate] 4, Lol, AARATAIZE, AR A, A A A
Y o, AP S 2AFSIG AR A A ESS S5
A FATAIRES] 12417 U]l Aol #QE= B9S24
o2 TN AFAAe) B 2t F FAo] Ay
B Bpole FAREMEN ARLAS HEARICE HY
S, Ao 2 FRH Afols FARY, A BA 47,
FRAL 119 FaU 715 R SHA 715 59 RS Y
sto] BAstlom, ARE AR Tk Atlo] AFAS
QA o7 B3] oL A= FAAA AdsT.

SAENS F8l Argede AgEE 9 Vg dgo®
2oL, AR FAE A B B, olsd AN
g ARteE FRE O, AL FPEA g2 F¢, °-
584, 2578 #d 9 &bk #EA] A
e B2 RS AP 49 AZEL 559 HAL
BEXS £3589, Adad HAAE o &3t AFAe A
o] AL, BEolk 4 FPHSEE EAst. 1gal 7
B} dghgtolA] g, o], ARSAIAIZE, AR A1 B Al
e R ATEL 5 Afol9] TA Hig A4S 4
Pttt EAEALS IBM SPSS version 23 (IBM Corp.,
Armonk, NY, USA)E o] &390, A& AA A7 4
FEEE w2 ol W Bs BARAE Aelelct

https://doi.org/10.7580/kjlm.2019.43.3.91



2 I
Aaas A A PE & AP O] 124]7F ©]
tolal, A AlE %L%Q 5 9lo] BA Q) tiate] © =
= & 3070I3lt). o & FAF 207, A7} 10703l
Uol= HF 6L4AE 404 5E 97*117%1] TEsT A
AAAE BT £ AE Fale 2470103, Ft 314
Zro|l o, 13AZHRE 8IAIZI7HA] FEeiTh At 715
R ARES FlE 5 Agd 7§—°r‘: 2973019131, o] & AJRE
o] FHEA e ALt 17, olFA Aluto] FAH ALt

o] F4E BTt 47013 *VJE

g 4 AYE Ao 271 i, Aol BREA &
o ° 397t 24, BEA-
A7 63, &7 d7ke B 3

0,

P

lo

o JK?L
N

i N
o X

Ho
N
N
o
)
o
3
&=
jubad
i)
B
oX,
i)
o
>
21::“
rid
o
—10
rir
G
)
M
e

\1
)

—

~J

Y

o

3Q,

nz

o3

N
g?_{‘oﬂ,goﬁ‘_,‘{ﬂl‘
i 05 ez

—E).,Fﬁ
ox Ml &

lﬂ

vy

Y

rlo

—lrl

i) r&
S
:;

) ;
2

>

>~

>

r&

oZi

)

3

M

d |o

Table 1. Demographic characteristics and postmortem findings

Heart disease Others Total

No. of subjects 13 17 30
Age (yr)

Mean+SD 66.8+15.7 57.3+12.0 61.4+14.3

Range 42-97 40-83 40-97
Sex

Male 8 12 20

Female 5 5 10
PMI, hours

Mean+SD 2.7+0.6 3.612.1 3.1£1.6

Range 2.1-37 1.3-8.1 1.3-8.1
Livor mortis

No 0 1 1

Non-fixed 1 13 24

Fixed 2 2 4
Rigor mortis

No 6 7 13

Jaw and neck 0 2

Elbow and knee 4 2

Finger and toe 2 4
CPR

Done 8 7 15

No 5 10 15
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Table 2. Comparison of cardiac enzyme concentration between
heart disease and others

Cardiac Mean +£SD Median (IQR)
enzyme (ng/mL) (ng/mL)

Myoglobin Heart disease 2,539.4+1,427.6 2,801.8(2,780.7) 0.750

coD P-value”

Others 2,430.0+1,559.8 3,144.7 (3,306.7)

CK-MB Heart disease  55.4+82.0 27.5(75.3) 0.934
Others 55.3+77.1 26.7 (65.8)

Troponin| Heartdisease  10.6+27.7 0.64 (2.48) 0.281
Others 1.24+2.6 0.12(0.88)

COD, cause of death; SD, standard deviation; IQR, interquartile range.
“P_values were determined with use of the Mann-Whitney U test.

Table 3. Comparison between heart disease and others according
to the clinical cutoff value of cardiac enzymes

Cause of death, n (%)

P-value”
Heart disease  Others

Myoglobin Positive 13 (100) 17 (100) -
Negative 0(0) 0(0)

CK-MB Positive 11 (84.6) 4(82.4) 1.000
Negative 2(15.4) 3(17.6)

Troponin|  Positive 8(61.5) 7(41.2) 0.269
Negative 5(38.5) 10 (58.8)

PMI, postmortem interval; CPR, cardiopulmonary resuscitation; SD,
standard deviation.
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PP_values for creatinine kinase-MB and troponin | were determined
with use of Fisher's exact test and chi-square test, respectively.
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Table 4. Diagnostic usefulness change according to cutoff value of
troponin |
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Cutoffvalue Sensitivity  Specificity PPV Pvalue? &= ?]%% AtZo e A8 o= glom, ARFATATE
(ng/ml) (%) %) %) o] Z7k3tel WE MR AG7|Eo| niEojof AR
03 615 588 533 0269 8% 5 9ok 283 AT F 19 o] o] WAL AlgE ofo}
0.4 61.5 70.6 61.5 0.078 ou7t o Aidais = troponin I % troponin c7t
05 615 765 667 003 S8R, FRTHE A ALgE 49 Br} guvt 9
0.6 53.8 76.5 63.6 0.132 oty By Qoh eauale] AL aurg oz A &t}
0.7 46.2 76.5 60 0.255 oY Il o|EA Tt Y BAo] AlEEE B A] A
0.8 46.2 76.5 60 0.255 IAME Athslr] &l Adash AAE Agst= AL &
0.9 38.5 76.5 55.6 0.433 PR %_g_—]_ 2] Oro Aysto|r}. 13114_ Zotol 7g Oﬂ%
L0 c IR U AP 3 4 AR m A Rl & S} AL 22
ggx;zzsel:“\;\?e?erze:;ct:\r,;\i/:lel:je;/vith use of chi-square test or Fisher's M= AT AS A AES AR & S S
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Table 5. Variables analysis on postmortem cardiac enzyme concentration
Myoglobin (ng/mL) CK-MB (ng/mL) Troponin | (ng/mL)
Median (IQR) P-value Median (IQR) P-value Median (IQR) P-value
Age (correlation —-0.382 0.131 -0.338 0.185 —-0.042 0.872
coefficient)
Sex 0.05 0.246 0.14
Male 1,169.6 (2,763.8) 11.7 (80.1) 0.09(0.33)
Female 3,938.0 (63.8) 45.7 (47.8) 0.47 (5.95)
PMI (correlation 0.774 0.003 0.449 0.143 0.186 0.562
coefficient)
Livor mortis 0.577 0.349 0.368
No 38114 39 0.47
Non-fixed 3,144.7 (3,393.5) 22.4 (67.0) 0.07 (0.85)
Fixed 3,260 174.9 1.46
Rigor mortis 0.167 0.088 0.906
No 584.9 (2,914.6) 26.7 (42.6) 0.07 (2.86)
Jaw and neck 2,704.4 254 0.29
Elbow and knee 2,282.4 9.4 0.37
Finger and toe 3,928.0(1,018.6) 131.3(204.3) 0.81(2.34)
CPR 0.492 0.626 0.591
Done 3,144.7 (3,516.6) 26.7 (40.4) 0.12(2.84)
No 2,958.5(3,211.7) 28.7 (114.2) 0.16 (0.58)

IQR, interquartile range; CK-MB, creatinine kinase-MB; PMI, postmortem interval; CPR, cardiopulmonary resuscitation.
P-values for age and PMI were determined with use of Spearman correlation.

P-values for sex and CPR were determined with use of the Mann-Whitney U test.

P-values for livor mortis and rigor mortis were determined with use of the Kruskal-Wallis test.
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Table 6. Cases which cause of death was confirmed
C,\Tcs).e Sex  Age(yr) PMI(hr) Livormortis  Rigor mortis CPR M()r':;%:gkl_);n (E:/mﬁ) T{ﬁgz:ilgl Autopsy Cause of death

1 Male 40 2.4 Non-fixed Neck No 1,597.3 11.7 0.11 Done  Chronic alcoholism

2 Female 56 8.1 Non-fixed No Done >3,938.0 46.9 10.74 Done  Nontraumatic SAH

3 Male 83 <6 Non-fixed No Done 4214 6.5 0.12 Done  PTE

4 Male 56 6.9 Non-fixed Fingerandtoe No >3,9380 1524 0 No Hanging

5 Male 57 <8 Non-fixed No No 504.2 4.7 0.04 No Hanging

6 Female 66 4 No Jaw Done 3,8114 39 0.47 No Hanging

7 Female 45 <12 Non-fixed Fingerandtoe No >3,9380 110.1 1.41 No Hanging

8 Male 48 <12 Non-fixed  Elbow and knee No 3,887 7.1 0.37 No CO intoxication

PMI, postmortem interval; CPR, cardiopulmonary resuscitation; SAH, subarachnoid hemorrhage; PTE, pulmonary thromboembolism.
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