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Analysis of the Absorbance Pattern of Postmortem Blood
Sample Using Spectrometer
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The diagnosis of cause of death (COD) or estimation of postmortem interval (PMI)
is hard to perform using postmortem blood or other bodily fluids due to various
biochemical changes that occur during the agonal phase or after death.To solve
these problems, new paradigms and new analytical methods are needed. In this
study, postmortem blood was fractionated with specific gravity 1.021, 1.029,
1.038, and 1.045, and the absorbance patterns of each sample of the 131 total
cases (12 kinds of COD) were analyzed using a spectrometer. The absorbance
was grouped into 9 patterns (ABS pattern 1 to 9) according to the wave length
and the signal intensity. These patterns of postmortem blood were found to
be distinctly different from the absorbance pattern of fresh blood. The analysis
of ABS patterns is useful for the diagnosis of deaths due to acute or rapid
bleeding, fire death, drowning and, in some cases, poisoning, but is not useful for
the estimation of PMI.
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Fig. 1. Diagram of spectrometric analysis
of postmortem blood. A, absorbance; T,
transmittance; R, reflectance.
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Fig. 2. Low level of absorbance signal
in fresh blood fractionated with specific
gravity 1.029.
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Fig. 3. Low level of absorbance signal
in fresh blood fractionated with specific
gravity 1.038.
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tgltt. o]k ABS TIEl % ABS 73E] ABS O7HA = &%
59| peak7t 2.0 o]/ Hol= sjHo]ojA ABS 17E ABS
671219 vlaste] PN HAHQ FF =7 F43] HOHA
= e Eolga & 4= k(Figs. 10-12).
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o, 744 T APg 790, 7]€k 109 T 12 FF F 13190]%
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Table 1. Relationship between the ABS pattern of postmortem blood samples and causes of death

ntICH/  tSAH/

IHD CMmP SCA SAH SDH RDA  Asphyxia Drowning Poisoning Fire death Infection  Etc. Total
ABS1 2(5.7) 1(10.00 1(143) 3(214) 0 0(0.00 2(167) 0 0 0 0 9
ABS2 1(29) 1(10.0) 0 0 1(20.0) 0 2(13.3) 0 1(143) 0 6
ABS3 4(11.4) 2(20.0) 1(143) 0 12500 0 1(8.3) 0 1(6.7) 0 0 1(10.0) 1"
ABS4 10(28.6) 1(10.0) 2(28.6) 4(286) 1(250) O 2(16.7) 0 5(33.3) 0 3(429) 3(30.0 31
ABS5 2(57) 2(200) O 4(286) O 0 0 1(6.7) 0 0 1(10.0) 10
ABS6 3(86) 1(10.0) 0 2(143) 1(250 0 2(16.7) 0 0 0 0
ABS7 1(29) 2(20.0) 1(143) 1(7.1) 0 0 1(8.3) 0 0 0 0 (10.0)
ABS8 5(143) 0 2(286) 0 1(25.00 0 4(333) 2(66.7 2(13.3) 2(22.2) 3(429) 4(40.0) 25
ABS9 7(20.0) 0 0 0 0 4(25.0) 1(333 4(26.7) 7(778) 0 0 23
Total 35 10 7 14 4 5 3 15 9 7 10 131

Values are presented as number (%).

ABS, absorbance; IHD, ischemic heart disease; CMP, cardiomyopathy; SCA, sudden cardiac arrest; nt, nontraumatic; ICH, intracerebral
hemorrhage; SAH, subarachnoid hemorrhage; t, traumatic; SDH, subdural hemorrhage; RDA, rupture of dissecting aneurysm of aorta.
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A Eolo| ERE 24 | LIFY 9
ool ler, ABS Bl A4 FAF 4, BMI, PMIL, A% o] 59o|glen, HAAY &8 dojres AFTs &4
of 7oA, #EHe] H FEote] A= BRI o] FRIEZ|= st A% 79 H© AAgote 49 71
(arteriovenous malformation)ol &J3t &¢ 1d& v LA+
(4) == B EES 235t o] Q’\W ﬂ% < B 1490]3it}. ¢
H A HEEE HAAY 80 89, AFYst 28 A HEZL AFTs 28 T 49t 28 F 4909
Table 2. Relationship between the ABS pattern of postmortem blood samples and BMI, PMI, coronary artery disease, and blood alcohol
concentration in the individuals who died of ischemic heart disease
ABS pattern Age (yr) Sex BMI PMI (hr) Heart (g) Occlusion of coronary artery Alcohol (%)
ABS 1 38 M 227 36 372 LAD >60% 0.01
ABS 1 77 F 17.0 46 356 LAD >80% 0.055
ABS 2 36 M 18.8 47 414 LAD >90% 0.01
ABS 3 56 M 27.7 42 632 LAD almost 0.015
ABS 3 70 M 19.9 55 330 LAD >70% 0.01
ABS 3 35 M 18.8 46 410 LAD almost 0.01
ABS 3 46 M 22.7 52 412 LAD, RCA >90% 0.01
ABS 4 54 M 26.0 28 408 LAD >90% 0.01
ABS 4 47 M 27.8 38 526 RCA >60% 0.01
ABS 4 57 M 244 86 553 LAD, LCX almost 0.01
ABS 4 71 F 23.0 32 420 LAD >70%—80% 0.01
ABS 4 59 M 254 31 364 LAD >80%—-90% 0.01
ABS 4 54 M 21.1 35 556 LAD >60% 0.01
ABS 4 55 M 249 25 342 LAD >70%—-80% 0.01
ABS 4 76 F 20.0 87 406 LAD >90% 0.01
ABS 4 53 M 29.2 46 600 LAD >60% 0.011
ABS 4 54 M 20.1 42 358 Bridging*, LAD 10% 0.01
ABS 5 59 M 26.5 49 546 LAD, RCA >90% 0.01
ABS 5 62 M 26.6 49 620 LAD >90% 0.01
ABS 6 33 M 223 42 328 LAD almost 0.01
ABS 6 38 M 27.7 51 432 LAD >80% 0.01
ABS 6 65 M 26.1 54 456 LAD >70% 0.01
ABS 7 59 M 26.4 58 602 LAD >60% 0.01
ABS 8 65 M 263 139 544 RCA >60% 0.242
ABS 8 55 M 241 29 426 LAD, RCA >60% 0.01
ABS 8 50 M 29.7 35 474 LAD >60% 0.01
ABS 8 59 M 224 50 490 LAD >80% 0.011
ABS 8 60 M 217 27 364 RCA >80% 0.223
ABS 9 57 M 26.7 72 514 LAD >90% 0.015
ABS 9 52 M 224 80 414 LAD >60% 0.01
ABS 9 81 M 246 56 658 LAD >60% 0.01
ABS 9 61 M 26.9 55 732 LAD >90% 0.01
ABS 9 51 M 20.5 82 430 LAD >70%—-80% 0.039
ABS9 57 M 28.7 70 542 LAD >90% 0.01
ABS9 46 F 19.2 27 330 Bridging*, 0% 0.052
ABS, absorbance; BMI, body mass index; PMI, postmortem interval; LAD, left anterior descending coronary artery; RCA, right coronary artery;
LCX, left circumflex coronary artery; Bridging®, ischemic heart disease due to intramuscular coronary artery.
https://doi.org/10.7580/kjlm.2018.42.4.126 http://www.kjlm.or.kr
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(5) 8t2| Y thSY 7 ot E

2] o5& 9t (rupture of dissecting aneurysm of

aorta)2 AA 590|H, 11 F 4= AEgZYO|ER (4=

HFo g APYstelal, ABS HH T} vl Table 63} Ztt.
AgZuo|E2 ANEE 40](80.0%) 041 & 3419] BMIZ}

25 o]/go| AL, 479 FAIE 500 g ool AA T 5

o= H7t ERFA oA ¢FSkal, ABS 8 Ei= ABS 99 3i®
S Xtk ABS 29 €S Kol 16& FulE o 9
St AFOoE AT, Ao FAl= 480 golal #Hst
Y27F 90% AP e EF I E FE= 0.424%0|
o} ABS g2 de]ly tisH R atgol ot AEzyols
£ & vtg |9l BMI, PMI, A1) A, SAE o] H2)
AEeto] FA = ERYst

(6) ZAIAL

AAARE HA 120 0] A o™, EHIAL 7], WA} 2¢]], 7] = A
A AAAL 20 A DAL 16]0]91a1 ABS TElTte] Bl I
+ Table 73} 2t}

AAA 126 F 8F 4EE 5571 0.2%E WS Aee
EiAL 502t A9 A 192 BE 69(50.0%) 0] AL
™, ABS 7 o]/fo] 59(41.7%) 0] A ARt ABS T & AAA}L
= FAAEY] 57, BMI, PMI, A% F8 5 Atolo] A
2 Hojx| gkttt

Table 3. Relationship between the ABS pattern of postmortem blood samples and BMI, PMI, coronary artery disease, and blood alcohol

concentration in the individuals who died of cardiomyopathy

ABS pattern Age (yr) Sex BMI PMI (hr) Heart (g) Occlusion of coronary artery Alcohol (%)
ABS 1 45 M 19.6 23 394 LAD 10% 0.01
ABS 2 39 M 17.8 73 444 LAD 10% 0.01
ABS 3 57 M 25.2 31 544 (-) 0.01
ABS 3 56 F 17.3 46 252 (-) 0.01
ABS 4 53 M 25.2 27 450 (-) 0.28
ABS 5 35 F 23.2 56 260 (-) 0.01
ABS 5 80 F 15.6 106 250 (-) 0.013
ABS 6 56 M 20.0 29 404 LAD 20% 0.158
ABS 7 35 M 25.6 47 376 (-) 0.032
ABS 7 47 F 214 26 358 (-) 0.01

ABS, absorbance; BMI, body mass index; PMI, postmortem interval; LAD, left anterior descending coronary artery.

Table 4. Relationship between the ABS pattern of postmortem blood samples and BMI, PMI, coronary artery disease, and blood alcohol

concentration in the individuals who died of sudden cardiac

ABS pattern Age (yr) Sex BMI PMI (hr) Heart (g) Occlusion of coronary artery Alcohol (%)
ABS 1 24 M 222 37 350 (=) 0.01
ABS 3 16 M 19.1 34 362 (=) 0.01
ABS 4 33 F 18.8 46 236 (=) 0.01
ABS 4 23 M 20.1 35 270 (=) 0.01
ABS 7 38 F 20.2 84 252 (=) 0.01
ABS 8 60 F 18.3 56 272 (=) 0.01
ABS 8 50 M 22.1 115 360 (=) 0.01

ABS, absorbance; BMI, body mass index; PMI, postmortem interval.
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(7) 2} o] ZE=Ato A= ABS 92 EAZ o] TH(Table 9).
QA= F 3d|o]lom BI5E ABS 8 o]/Ql Aol EA A
1, ABS 3817} BMI, PMI 52 #A|7} $iglth(Table 8). (9) 3IAHAL

SHAALE B 9019l o, 19 (case 7)& A 2] SHxfol| o3
(8) E=A} S3l7t AR AP Qom AT Fo] ALY Aol I
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A% 20, QUBHEL F5 2012 & 1590|907 ABS T o vjet 5%, BF QWS- RI UL 1%9] olo|n, 1
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Table 5. Relationship between the ABS pattern of postmortem blood samples and BMI, PMI, coronary artery disease, and blood alcohol
concentration in the individuals who died of intracranial hemorrhage

ABS pattern Cause of death Age (yr) Sex BMI PMI(hr)  Heart(g)  Occlusion of coronary artery  Alcohol (%)
ABS 1 nt ICH&SAH 57 M 22.8 29 578 LAD >60% 0.01
ABS 1 nt ICH&SAH 50 M 253 38 572 LAD >70% 0.01
ABS 1 nt AV malformation 7d F 18.2 56 22 (=) 0.01
ABS 3 t SAH 36 F 220 35 296 (=) 0.178
ABS 4 nt ICH&SAH 54 M 18.8 41 326 LAD >70% 0.01
ABS 4 nt ICH&SAH 43 F 28.7 53 610 RCA >50% 0.01
ABS 4 nt SAH 56 M 26.0 26 342 (-) 0.01
ABS 4 nt SAH 40 M 293 26 436 =) 0.136
ABS 4 t SDH 53 M 19.8 83 316 LAD >50% 0.01
ABS 5 nt ICH&SAH 68 M 19.9 29 370 LAD >60% 0.01
ABS 5 nt ICH&SAH 38 M 24.1 29 590 LAD 30% 0.01
ABS 5 nt SAH 56 M 26.0 28 434 RCA 20% 0.01
ABS 5 nt SAH 55 M 17.5 28 320 (=) 0.01
ABS 6 nt ICH&SAH 54 M 255 42 472 LAD 30% 0.01
ABS 6 nt SAH 50 M 16.9 58 274 (-) 0.01
ABS 6 tSDH 73 F 225 45 562 LAD 20% 0.01
ABS7 nt ICH&SAH 49 M 244 53 512 RCA 10% 0.01
ABS 8 t SAH&SDH 60 M 237 86 448 LAD >60% 0.137

ABS, absorbance; BMI, body mass index; PMI, postmortem interval; nt, nontraumatic; ICH, intracerebral hemorrhage; SAH, subarachnoid
hemorrhage; LAD, left anterior descending coronary artery; AV, arteriovenous; t, traumatic; RCA, right coronary artery; SDH, subdural
hemorrhage.

Table 6. Relationship between the ABS pattern of postmortem blood samples and BMI, PMI, coronary artery disease, and blood alcohol
concentration in the individuals who died of aortic aneurysm (or aortic dissection)

ABS pattern RDA Age (yr) Sex BMI PMI(hr)  Heart(g)  Occlusion of coronary artery  Alcohol (%)
ABS 2 Hemothorax 68 M 21.8 41 480 LAD, LCX >90% 0.424
ABS 8 Cardiac tamponade 55 M 27.7 m 790 RCA >60% 0.01
ABS 8 Cardiac tamponade 62 M 24.5 94 528 LAD >80% 0.01
ABS 9 Cardiac tamponade 54 F 27.7 22 508 LAD 10% 0.018
ABS 9 Cardiac tamponade 44 M 31.0 67 574 (=) 0.01

ABS, absorbance; BMI, body mass index; PMI, postmortem interval; RDA, rupture of dissecting aneurysm of aorta; LAD, left anterior descending
coronary artery; LCX, left circumflex coronary artery; RCA, right coronary artery.
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Table 7. Relationship between the ABS pattern of postmortem blood samples and BMI, PMI, coronary artery disease, and blood alcohol
concentration in the individuals who died of asphyxia

ABS pattern Case Age (yr) Sex BMI PMI (hr) Heart(g) Occlusion of coronary artery  Alcohol (%)
ABS 1 Hanging 42 M 240 34 444 LAD 10% 0.211
ABS 1 Hanging 56 M 19.6 86 332 (=) 0.01
ABS 3 Ligature strangulation 31 F 20.8 36 228 (-) 0.01
ABS 4 Hanging 21 F 17.3 55 216 (-) 0.179
ABS 4 Choking 59 M 243 50 422 LAD 30% 0.01
ABS 6 Choking 78 F 19.6 32 342 (-) 0.01
ABS 6 Postural asphyxia 42 M 34.8 29 446 (=) 0.242
ABS 7 Hanging 39 F 20.9 38 260 (=) 0.216
ABS 8 Hanging 37 F 17.7 56 264 (-) 0.282
ABS 8 Hanging 76 M 18.8 53 376 (-) 0.221
ABS 8 Hanging 48 M 239 44 422 LAD >80% 0.027
ABS 8 Ligature strangulation 76 M 221 45 506 LAD >90% 0.01

ABS, absorbance; BMI, body mass index; PMI, postmortem interval; LAD, left anterior descending coronary artery.

Table 8. Relationship between the ABS pattern of postmortem blood samples and BMI, PMI, coronary artery disease, and blood alcohol
concentration in the individuals who died of drowning

ABS pattern Age (yr) Sex BMI PMI (hr) Heart (g) Occlusion of coronary artery  Alcohol (%)
ABS 8 56 M 31.4 109 534 =) 0.01
ABS 8 50 M 23.8 33 414 LAD 50% 0.01
ABS 9 68 F 22.3 50 326 LAD 50% 0.011

ABS, absorbance; BMI, body mass index; PMI, postmortem interval; LAD, left anterior descending coronary artery.

Table 9. Relationship between the ABS pattern of postmortem blood samples and BMI, PMI, coronary artery disease, and blood alcohol
concentration in the individuals who died of poisoning

ABS pattern Case Age (yr) Sex BMI PMI(hr)  Heart(g) Occlusion of coronary artery  Alcohol (%)
ABS 2 AAI 50 F 19.0 36 284 (=) 0.459
ABS 2 CAI 68 M 16.2 43 280 (-) 0.01
ABS 3 Tetrodotoxin 35 M 21.1 44 384 (=) 0.018
ABS 4 AAI 65 M 16.2 42 278 LAD >80% 0.503
ABS 4 Glyphosate 52 M 257 31 412 (=) 0.214
ABS 4 Propofol 53 F 17.9 87 306 (=) 0.01
ABS 4 Phytotoxin 66 M 26.9 65 416 LAD 30% 0.01
ABS 4 CO-Hb 64% 56 M 17.0 30 280 (-) 0.11
ABS 5 AAI, ACMP 48 M 19.6 48 408 (-) 0.388
ABS 8 ACMP 59 M 30.6 83 504 LAD 10% 0.158
ABS 8 CAl 31 M 215 59 264 (-) 0.066
ABS 9 Methomyl 55 F 23.2 26 386 (-) 0.161
ABS 9 Phosphamidon 59 M 26.3 79 488 (-) 0.114
ABS 9 Paraquat 59 M 18.9 44 390 (-) 0.198
ABS 9 CO-Hb 72% 36 F 19.0 93 194 (=) 0.01

ABS, absorbance; BMI, body mass index; PMI, postmortem interval; AAl, acute alcohol intoxication; CAl, chronic alcohol intoxication; LAD, left
anterior descending coronary artery; CO-Hb, carboxyhaemoglobin; ACMP, alcoholic cardiomyopathy.
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Table 10. Relationship between the ABS pattern of postmortem blood samples and BMI, PMI, coronary artery disease, and blood alcohol

concentration in the fire death

ABS pattern Case Age (yr) Sex BMI PMI (hr) Heart(g) Occlusion of coronary artery  CO-Hb (%)  Alcohol (%)
ABS 8 Case 1 53 F 20 70 346 (=) 79 0.318
ABS 8 Case 2 47 F 16.7 32 292 (=) 63 0.317
ABS9 Case3 79 F 236 36 402 (=) 61 0.01
ABS9 Case 4 71 F 17.7 61 350 (=) 53 0.045
ABS 9 Case5 75 M 22.8 32 416 (-) 42 0.162
ABS 9 Case 6 29 M 16.9 37 310 (=) 40 0.331
ABS 9 Case?7 76 M 15.9 51 558 (=), C™MP 3 0.01
ABS 9 Case 8 91 M 18.9 68 304 (-) 1 0.183
ABS 9 Case 9 43 F 312 28 640 LAD 40%, PE 0 0.01

ABS, absorbance; BMI, body mass index; PMI, postmortem interval; CO-Hb, carboxyhaemoglobin; CMP, cardiomyopathy; LAD, left anterior

descending coronary artery; PE, pulmonary edema.

Table 11. Relationship between the ABS pattern of postmortem blood samples and BMI, PMI, coronary artery disease, and blood alcohol

concentration in the individuals who died of infection

ABS pattern  Cause of death  Age (yr) Sex BMI PMI (hr)  Heart(g) Occlusion of coronary artery Alcohol (%)
ABS 2 Sepsis 52 F 16.9 26 364 RCA > 80% 0.01
ABS 4 Pneumonia 93 M 19.3 38 378 (=) 0.01
ABS 4 Sepsis 69 F 22.7 84 450 LAD, RCA > 90% 0.01
ABS 4 Sepsis 39 F 21.2 37 374 (=) 0.01
ABS 8 TB, pneumonia 60 M 18.9 60 308 (-) 0.01
ABS 8 Cellulitis 87 F 248 65 398 LAD 30% 0.03
ABS 8 Peritonitis 70 M 24.1 44 280 LAD, LCX 10% 0.063

ABS, absorbance; BMI, body mass index; PMI, postmortem interval; RCA, right coronary artery; LAD, left anterior descending coronary artery; TB,

Tuberculosis; LCX, left circumflex coronary artery.
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Table 12. Relationship between the ABS pattern of postmortem blood samples and BMI, PMI, coronary artery disease, and blood alcohol

concentration in the individuals with other cause of death

ABS pattern Cause of death Age (yr) Sex BMI Heart(g)  Occlusion of coronary a. Alcohol conc. (%)
ABS 3 Rupture, liver, and spleen 54 M 21.9 284 LAD >70% 0.21
ABS 4 DM, CRF, CMP 53 M 20.9 556 (=) 0.01
ABS 4 Diabetic ketoacidosis 62 M 15.1 272 LAD 10% 0.01
ABS 4 Spine injury, C1 and C2 47 M 20.8 346 (=) 0.234
ABS 5 Gastric ulcer bleeding 34 F 22.6 320 (=) 0.01
ABS 7 Jugular vein injury 32 M 223 320 (=) 0.01
ABS 8 HCC rupture 57 M 14.8 272 LAD, LCX >70% 0.312
ABS 8 Hemorrhagic infarct, intestine 54 M 17 290 (=) 0.01
ABS 8 Rupture, heart and diaphragm 52 M 234 318 (=) 0.312
ABS 8 Brachial and radial A, injury 57 M 25.6 404 LAD 50% 0.219

ABS, absorbance; BMI, body mass index; PMI, postmortem interval; LAD, left anterior descending coronary artery; DM, diabetes mellitus; CRF,
chronic renal failure; CMP, cardiomyopathy; HCC, hepatocellular carcinoma; LCX, left circumflex coronary artery.
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