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Real-time monitoring of breath volatile organic compounds for early detection of
perioperative organ injury
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Urine was collected before and after various surgeries and transferred to

a device to extract urinary VOCs, which were comprehensively analyzed by GC-MS. The results revealed
that the variable VOCs differed depending on the operated organ. In gastrointestinal surgeries, six
VOCs were significantly increased and decreased postoperatively compared to the others, which may
be markers of cancer.

Recently, ammonia was successfully measured in real-time in gastrointestinal and renal surgeries
using an ammonia measuring device developed by TOYOKO KAGAKU Co. and Professor Lee. In both of these
cases, the changes were within the normal range, and no postoperative organ injury resulted. We
plan to continue to accumulate more cases in the future.
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3 VOCs

IL-6 VOCs
VOCs
PaOQ/ F,0, T
VOCs
VOCs FREE Carrio Duo( )
VOCs VOCs
n=24 n=36 n=12 n=12
n=16 -80
VOCs GC-MS
DRI (24804K) LB (3siR) i (1284%) RO B8 (1240 ) Wik Toih(egi)
[5% RA) TS MAX Min TS MAX Min T—5H MAX Min T—HH  MAX Min TS MAX Min

3-Heptanone 0:08:15 o 0.000 0.000 a 0.000 0000 4 3.788 0969 o 0.000 0000 o 0.000 0.000
Cyclohexanone 0:11:33 24 3.128 0206 21.393 0161 12 6.238 0048 12 10617 0353 13 7.803 0014
2-Propanol, 1,1,1,3,3,3-hexafluoro- 0:12:10f 6 0.957 0.008 13 1.083 0003 2 0.746 0006 7 1.186 1.186 ¥ 0.999 0016
Propan-2-ol, 0:17:35) a 0.000 0.000 a 0.000 0000 4 1.088 0533 ] 0.000 0.000 ] 0000 0.000
Hexanoic acid, 2-ethyl- 0:19:46] 10 0.236 0.030 20 1.786 0010 2 0.344 0018 8 0.381 0020 9 0421 0019
i 188 {2-44 0:19:55) a 0.000 0.000 o 0.000 0.000 4 2.523 0292 [/} 0.000 0000 o 0.000 0.000

Phenol 0:20:15] 21 0.226 0.020 5 2725 0016 1o 0377 0017 1 0476 0029 8 1.334 0.025
Phenol, 4-methyl- 0:21:18] & 10507 0036 7 0448 0010 2 0318 0034 L4 0384 0022 2 0081 0025
Phenol, 4-sthyl- 0:2251 2 1.404 0039 o 0.000 0.000 o 0.000 0.000 o 0.000 0000 o 0000 0.000
VOCs 3-Heptanone Cyclohezanone 1,1,1,3,3,3-

Hezafluoro-2-propanol 1-(2-isopropyl-5-methylcyclohexyloxy)-3-(4-morpholyl)-Propan-2-
ol 2-ethyl-Hexanoic acid 1,8,8-trimethyl-3-[2-(4-morpholinyl)ethyl]-3-Azabicyclo
[3.2.1]octane-2,4-dione Phenol 4-methyl-Phenol 4-ethyl-Phenol

VOCs 3-Heptanone

Cyclohezanone 2-ethyl-Hexanoic acid
1,1,1,3,3,3-Hezafluoro-2-propanol 1-(2-isopropyl-5-methylcyclohexyloxy)-3-
(4-morpholyl)-Propan-2-ol 1,8,8-trimethyl-3-[2-(4-morpholinyl)ethyl]-3-Azabicyclo

[3.2.1]octane-2 Phenol
4-methyl-Phenol  4-ethyl-Phenol
VOCs
n=15 5 3 3 2 2
n=34 4-Cyanocyclohexene Phenol 2-Ethyl-1-hexanol o ,a -Dimethyl
benzenemethanol Acetophenone 2,4-Bis(1,1-dimethylethyl)-phenol
VOCs
Mean value of PA No. of detections
Compound Gastrointestinall . " [Gastrointestinall p-value
cancer cancer
4-Cyanocyclohexene 110057 0 9/15 0/32 -
Phenol 290968 108132 14/15 24/32 0.049
2-Ethyl-1-hexanol 790508 307197 14/15 30/32 0.019
a,a-Dimethyl-benzenemethanol 1812088 584964 15/15 25/32 0.023
Acetophenone 396395 82038 14/15 15/32 1.9><10-3
2,4-Bis(1,1-dimethylethyl)-phenol 324674 125994 15/15 29/32 1.7><10-7

n=57 VOCs n=50 Undecane



7.3  2-ethyl-Hexanoic acid 9.4 Acetamide Dimethyl

sulfone Dimethyl sulfone

Undecane 1-Hexanol, 2-ethyl-
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