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Near-infrared spectroscopy is a device used to determine whether traumatic
intracranial hemorrhage has occurred and is primarily used for screening
in emergency situations. In this study we examined the applicability of this
equipment in postmortem inspection. This study included 124 autopsy cases
and 59 postmortem inspection cases performed in the National Forensic Service
from July 2017 to October 2018. We carried out the test using Infrascanner
Model 2000 (Infrascan Inc.). Autopsy cases were divided into four groups
(epidural hemorrhage or subdural hemorrhage group, traumatic subarachnoid
hemorrhage or cerebral contusion group, nontraumatic intracerebral
hemorrhage group, and control group) and analyzed. There was no difference in
the test results according to the presence and type of intracranial hemorrhage.
The possibility that variables related to postmortem change affected the
test results was considered. In conclusion, this study confirmed that near-
infrared spectroscopy is not suitable for the detection of traumatic intracranial
hemorrhage in postmortem inspection.
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Table 1. Success rate of near-infrared spectroscopy test by anatomical position

No. Frontal area Temporal area Parietal area Occipital area
Autopsy 124 122 (98.4) 117 (94.4) 107 (86.3) 104 (83.9)
Pl 59 59 (100) 59 (100) 59 (100) 57 (96.4)

Values are presented as number (%).
Pl, postmortem inspection.
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Table 2. Comparison of difference in optical density (AOD) according to type of intracranial hemorrhage

Group | Group Il Group Il Group IV p-value
No. Median (IQR) No. Median (IQR) No. Median (IQR) No. Median (IQR)
Frontal area 14 0.36 (0.52) 1 0.14(0.52) 13 0.19(0.24) 84 0.14(0.19) 0.083
Temporal area 14 0.99 (1.22) 10 0.59 (0.66) 1" 0.32(0.48) 82 0.24(0.33) 0.012
Parietal area 12 0.32(0.55) 10 0.18(0.24) 10 0.33(0.31) 75 0.26 (0.39) 0.289
Occipital area 9 0.32(1.13) 10 0.43(1.09) 10 0.41(0.67) 75 0.23(0.34) 0.324

P-values were determined with use of the Kruskal-Wallis test.
Group |, epidural hemorrhage or subdural hemorrhage; Group I, traumatic subarachnoid hemorrhage or cerebral contusion; Group lll,
nontraumatic intracerebral hemorrhage; Group IV, control; IQR, interquartile range.

Table 3. Comparison of positive rate according to type of intracranial hemorrhage

Group | Group Il Group Il Group IV P-value
Frontal area
Positive 9(64.3) 5(45.5) 6(46.2) 32(38.1) 0.077
Negative 5(35.7) 6 (54.5) 7 (53.8) 52(61.9)
Temporal area
Positive 10(71.4) 8(80.0) 7 (63.6) 52(63.4) 0.364
Negative 4(28.6) 2(20.0) 4(36.4) 30 (36.6)
Parietal area
Positive 9(75.0) 4 (40.0) 8(80.0) 46 (61.3) 0.751
Negative 3(25.0) 6 (60.0) 2(20.0) 29 (38.7)
Occipital area
Positive 6 (66.7) 7 (70.0) 7 (70.0) 43(57.3) 0.362
Negative 3(33.3) 3(30.0) 3(30.0 32(42.7)

Values are presented as number (%).

P-value were determined with use of the Mantel-Haenszel X’ test.

Group |, epidural hemorrhage or subdural hemorrhage; Group I, traumatic subarachnoid hemorrhage or cerebral contusion; Group lll,
nontraumatic intracerebral hemorrhage; Group 1V, control.
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Table 4. Difference in optical density (AOD) and false-positive rate in postmortem inspection

No. Median (IQR) False-positive rate (%)
Frontal area 59 0.12(0.15) 27.1
Temporal area 59 0.18 (0.30) 475
Parietal area 59 0.20(0.29) 50.8
Occipital area 57 0.20(0.24) 50.9

IQR, interquartile range.

Table 5. Optimal cut-off value of difference in optical density (AOD) for postmortem test

Frontal area

Temporal area

Parietal area Occipital area

AUC 0.739
Cutoff value 0.45
Sensitivity (%) 50.0
Specificity (%) 89.8

0.99

0.710 0.534 0.583
0.29 0.69
66.7 444
56.8 84.2

AUC, area under the curve.
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Fig. 1. Receiver operating characteristic (ROC) curve of difference
in optical density (AOD) for postmortem diagnosis of traumatic
intracranial hemorrhage.

=5
o
>~
>,
it
oft
=
J \
rO
ok
+
30
rlr
ox
fz
rlr
2
El

=
o
)
2
)
Ho
oM,
Jo
L
b
uk

(m
ol

fru
o i
ro,
m
rlr
ox
b
o
>
Y
L |
on 4
)
vl
o
o

Ly
> o
5

1o
fe o

3

e o

ox

r2 Hl ox of
i rk Lok ok

>

ofN il

o !
o
i
e}

4z r & ox 1o o o fo

o
=
)

~ §2 o

Q‘L

£

[e]

-

ro

o

ro, T

i TY
. 1o
o, (X
%
e ot
e
1%
N

N

)
iy

o
b
o
o
ifls)

J

QL
32
)

A
\

rH
x
2
off
4
)

7

—_

£ o] &3l 7|29 AFES HRE &
AAZL o] R01A] gt Ayaz 5(2]&

;
m Ao
J

349 #4

4
Y
o
fu

https://doi.org/10.7580/kjlm.2020.44.1.24



1,293 & 3R g AFolA o FHOZFE 2.5 cm 9
ol #1212k 3.5 mL o]/de] He|tdFo] teir= w2 1
(99 B 92.5%, 4019 7S 93%) ¢ Eol=(A¢

-

o] 72 82.9%, 2012 FS 86.5%) 2 2Helo] Fhssitta B
13T} O Hho| o] AAtSo] A2 Ao R 3 A
TollA AN BFEA77E AHAAEA f&5ithe o

TATE BstATH3-8].

g AE tiFeR & 2 Afoxe Ve #1E
Ao g AT AET Kol & HATE. A AHE =3}
710l A HARE AIRE W o] FIH R o] FoIA|A]
e Ae7t EEA G4 wE S-S B 34l 43
B7F HE-ROIGARE, 3218 o) HARE AlRsE HAME
TE A Fdhe 495 FOERE 20% 7Hol7HA] o=
HATE AAL BFE] 9 v Aol st BAollA wh
Folete] Astol7] = A M Tt SN S S
5 AA el Hadte ACE FAEglon, weste
o B&E A AT Tyl A o2 567
olE e 4E Y Aoz F4HE.

RANLS o2 MEdEdy 47 9 TR0 w
& ol AL Aol Zpol7h A=AE FAE A3t
oM AelEd Ex AustEdel de < MY

Y= T ol FAHLE [T A7t Y= AL

o, 1 9o el gl A Ztell= fojst

fllo

e 4o
o,

gk
)
Q
-

DI 1)
32
o1

0,

P

o

\

o,
§
30
H
At
ol
o
R
i
i)
=
1
o
e
i
o
2
oX,
o
M)

bt

N
% > 2 °E o o

rlr rlr
H= AT )
2o 42 o N
ro

N

il

2

fo

o,

3

o

B=)

=

o

rO

e

)

o

30,

rlr

e H1 ood R

(4 o Jo o b 2 Lo
LT
> 18 > Jo
of o2 >
i
o M 2 2
RN
N 10 ¢
o
>~
>
o
foe
s
o
~
§2
30 1
&
rg
iy

52
‘3o
N

N,

¢

o] = A= 71& dFkx
0 AAE 35 mL o] Ake] Zdo
ojuiell YXe wigh= 7]&ol Hlsl Hop Be &
O Eel 9 oD & @) Aol
o 5 ATkl AZE

B AolA 7]1&9 dFETe] ApolE Hol= Al o
8 BAS A AEHsel BUH ARES FHOR ol
Heo] tis] £A4S Alstlnh Algells HEe] §x]7} o
B2 4037 ozl o2 A8 WSt 9BE FA2 ANy
X, 227 AR A8 4B $YAR So| Lo}
ANET QS FUS 15 58 Lefol Hgkor), 2
X 23g B9 o8 AL oAt o B0
T B9 AFR AT Aof olet B E WS Y-S 1

1o

https://doi.org/10.7580/kjlm.2020.44.1.24

Infrared Spectroscopy in Postmortem Inspection | /&2 | 29

AFES Hol Ted| AFATATY EAl= ofd A2
Z 7= olol Hate] AlxAIA AAE 7]E 0.2
7b obd EEO ARG 7|ES A Es) Hi AEs) 2
o, o= Ao 48 7ttt 7S de 4 9l

=

[o kI r2
-
o
r'E
1ol
_}1_‘
o
>
i)
~{
=2
i
= r
o

= ‘>~ >
re
re
4
s
oftt
o
o olN
QL
XN
rir
b
o
32
o
2
D)
il
flo
re
4

L A <)
Ar o
=
=
fu
Ho
2,
v
N
ok

ORCID: Jong-Pil Park: https://orcid.org/0000-0002-
6525-3012; Tak Su Lee: https://orcid.org/0000-0002-
2381-9479; Minsung Choi: https://orcid.org/0000-
0002-7798-9799; Kyung-moo Yang: https://orcid.
org/0000-0001-7807-8084; Jeongwoo Park: https://
orcid.org/0000-0003-2128-5829; Yujin Won: https://
orcid.org/0000-0002-1301-1038; Seung Gyu Choi:
https://orcid.org/0000-0002-1846-4669; Kyunghong
Lee: https://orcid.org/0000-0002-6964-4168; Jeong
Hwan Kim: https://orcid.org/0000-0003-4661-1416;
Chae Lin Kang: https://orcid.org/0000-0002-6472-
7829; Seung Woo Choi: https://orcid.org/0000-0002-
1989-8725

Conflicts of Interest
No potential conflict of interest relevant to this article
was reported.

Acknowledgments

This research was supported by a grant for Development
of Scientific Investigation funded by the National
Forensic Service (2018-Forensic Medicine-03).

References

1. Leon-Carrion J, Dominguez-Roldan JM, Leon-Dominguez U, et al.
The Infrascanner, a handheld device for screening in situ for the
presence of brain haematomas. Brain Inj 2010;24:1193-201.

2. Ayaz H, |zzetoglu M, Izzetoglu K, et al. Early diagnosis of traumatic
intracranial hematomas.J Biomed Opt 2019;24:1-10.

3. Bressan S, Daverio M, Martinolli F, et al. The use of handheld
near-infrared device (Infrascanner) for detecting intracranial
haemorrhages in children with minor head injury. Childs Nerv
Syst 2014;30:477-84.

http://www.kjlm.or.kr



30 Korean Journal of Legal Medicine | 2020;44:24-30

4. Kontojannis V, Hostettler I, Brogan RJ, et al. Detection of

intracranial hematomas in the emergency department using near
infrared spectroscopy. Brain Inj 2019;33:875-83.

. Liang CY, Yang Y, Shen CS, et al. Chinese military evaluation
of a portable near-infrared detector of traumatic intracranial
hematomas. Mil Med 2018;183%:318-23.

. Peters J, Van Wageningen B, Hoogerwerf N, et al. Near-infrared
spectroscopy: a promising prehospital tool for management of

http://www.kjlm.or.kr

traumatic brain injury. Prehosp Disaster Med 2017;32:414-8.
Schober P, Bossers SM, Schwarte LA. Intracranial hematoma
detection by near infrared spectroscopy in a helicopter
emergency medical service: practical experience. Biomed Res Int
2017;2017:1846830.

. Semenova Zh B, Marshintsev AV, Melnikov AV, et al. Infrascanner

in the diagnosis of intracranial lesions in children with traumatic
brain injuries. Brain Inj 2016;30:18-22.

https://doi.org/10.7580/kjlm.2020.44.1.24



