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[Case report]

Lessons learned in emergency medicine and hyperbaric oxygen therapy from “the carbon monoxide (CO)
poisoning accident in Yamaguchi”
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Abstract

Background : “The accident of carbon monoxide (CO) poisoning in Yamaguchi” was a mass disaster involving
the exposure of 22 people to CO at a hotel resulting in CO poisoning and one fatality. The patients were elementary
school students, school officials and ambulance attendants. Our advanced emergency medical service center dealt
with this accident for several days from the onset. Objective: We tried to find lessons learned by reviewing the
emergency medical response to this disaster and the problems that arose. Methods: Descriptive epidemiological
research was conducted by examining patients’ charts and by telephone interviews. Results: Four patients
were brought to our center soon after the accident and were treated with hyperbaric oxygen (HBO) therapy in a
monoplace chamber twice within 24 hours in order of severity. Another emergency medical service center equipped
with a monoplace chamber treated another patient at our request. The next day, a patient was sent to us from
another hospital and was given one treatment with HBO. Furthermore, another 7 patients, expecting complete
relief of their complaints, visited our hospital later after strong recommendations from non-medical persons.
Among 19 patients who were followed-up for 40 days, none developed delayed neurological sequelae. Problems :
1) Alarge number of patients with CO poisoning of unknown origin required treatment. 2) Some hospitals did not
have the means to measure COHb. 3) The choice of hyperbaric or normobaric oxygen therapy was determined by
each hospital receiving patients. 4) The ability of HBO therapy to resolve all clinical problems of CO poisoning was
overestimated. Improvements: 1) We made a map showing the location of all hospitals able to measure COHb. 2)
We prepared a cooperation system for HBO therapy with hospitals regardless of prefecture borders.

triage, carboxyhemoglobin, medical control

IJ-IEUC—?—E? BRI ENSERE L 24— T755-8505 IIORFERENHE1-1-1
Z%HA 2010F1848 TERS#EA 2010F28 108 =3¥EH 2010%28 20H



AAGSIEBSE - 8

- =|:p)

AT T TRESEY EFon [ IHEACOh RS
&%, 200946 H2H18 W, (IR EYRH DK T

IZIEIA LT N4, Bbm, Hihl, hx7~v
Lo DORGE ‘%f:ﬁ:ﬂz%%éﬁ%ﬁﬂﬁm%ﬁ%
JED B tiRFR (CO) ICHEFEEL, 224 0D55E (1
#IEL) %&b%:%l&%f@éo

Wk E R A A 4 — 1w R S )0 S K
HENZ D720 [ COpa g ] IcBb -7z, 2D
MNEE - RER L7 2 COhBIo T3 ER IR &
(HBO) DI AMERAHALMIZIL, Th
SIS T xR A MET L7z,

ik

Vb= OBFHICELTUI LT EHY, %
NN DBFHIZOWTULEAT & DEEFDOR D HD T,
KEIR, CONEZ 1Y (COHb) VR, JEIPEI{5 2 W,
ML AFAE L, Hib, AL EEEHEEDIC
KB E R AT 572, UbiZBOBFHICHL
TiE, 40 HRRICERE CTROEBABIRL 72,

LEES
1) FEZROBERGL & Y Y v 2 — 22 DR
WIEEAE,SDOE IR [ AT LNOBEEL DO
W, IBRALHPOMIEIE] T o7, Foa—d—IC
KA BUG A~ DIEAIIRE G 2, Wb AkZEhRE%
SUHICE WD A A 72, i S TR B
BhoORBHEFyFU L, 28FNE L. 14
3B C B kPR 2 Japan Coma Scale (JCS) 300, 3
1A EFRFEF AL, BT COhEDEEVARED
NTHY, BiRkkEEEED)F—IN—v 2 P L%
o L2l o B COhEEZE 1ICE A 72,

RIS 2

Vol.45 (1), Mar, 2010

% Cdh o7z, RikbiEDD -7z EEH»HHBOGRE %
PG L7z, ROEHDOHBOWBREDOFNZXSIZ24 %
NEL, B TORBEEORE»S ZD2H/0DH
BB U7z, §H4 4% 24 BRI LAPNZ 2101 2.0ATA60
SO HBO G 1T -7, #H, #btfE 141k
LT 1RHBOWBE AT -7z, £/, 22 HHOD

72 EHIZTHDOBEHEIIHILLE (F1),

2) HIEHOBHE (F1)

FHICYGHICAANE WA L2, FHCR B & COHb
g, BECOhHEZWM LA, Zh Ui
RATZAWAOWNEENS SIHEICE X, WHEAR
DHBORIE & 175 i #Hz L7z, 1214 DR
DRFEAN ETTANDIERI 25 & - 722, HBOW
WRTRETH 2Oy 4 —~NBRENL

ait22g
12 JETC(CPA)
68 /MR BE

P ----“.‘.-'a o

-
lﬁ?‘,‘yaﬁl\:m L,

MMIJ !H
Tll'\- Ir g 9

/

r,l‘\

2 12& . :-i ; e
AR TA B
HBO 6A
MRl 8.A

X1: 24 COFBEEHTHEREDBEIR

TN HONFE AR AR U7z, AR S B (=3
i) Z%BLBET12 N ko7, FRITO 144k
HD D 57245, HBOWBHEAY ¥ a—LIZANT, W L7-EE,
LfE (=500 & T BT OIS TIE HBO R IZTT b s

W4 —F 5 EEOBAR M COHb YR 1% 29.6% & 8.4 o7z, CPA: DIt
*1 AMCOTSHEHYANDERELES
=R =3 k3 BHEE SR=BE COHb% HBOI& MRI&ZE PN I=E -
1 49 M HV), ERTHIE 29.6 @ RETKICHIA 3
2 44 M KL 8.4 @ BEELL 2
3 54 F '), ERTEE 6.8 @ BELL 3
4 34 M Hv), BETHE 4.2 ® BELL 3

HIA : S5 %5 ik



EBHI= LI CO it gl ] 70 5 B 7o FUR PN & v U e FE 4 D R & ) 3

720 WIS A —DT T b TN Y
fiXsE (BARA-MED®, /Nt X574 L) T100% %
F2.0ATAT60 5y MfiEfT L7z, 2.0ATADFEHIZE
KERBBIRREME ORERAE 1 S>TDOZ &
Th b, Kbtk 24 R LA HBO @A 20175 Z
L&U, FEiCPHpr e, PRl (K, ik
SUIE, BA R, R, REBAROREES LWL
EHEREL, KEERISIBHREIT -7, WHEIT Y HEF
IR BB SR Z L EBRRAD DT b,
S7z0 ABIFRT2m e & A < JEf7 L1372, HBO
BEUNADOEEZ, BHHECRR)VS N 20 %
I L7z. RERFI 1O ATEBMRIO FLAIR{S Tk &
BRICE S S A RD 7, 2fle &g - RiohiE
WEREDY, MEM COPEDREIREZBEIZDON
T @t % 2 72 RIRRE L 72,

3) fibe T E R -REDOEZYL (R2)

24 CREGIS & 8) 1XRBEBB A 5 DAFITT, kb2
£ GER 6 - 7) 12BBESROIEIR (1B 5 A, KAR)
TYY & — % EEZZ U, SER 81X, NWEs
Fifi$5 L0 L ERANDMNELAL DD, BT
HICHRBE L C& 7z, AT, DIOREH O K5 F I %
RO, DK AERENBEBRL TS EHITL, HBO
BRI DA 572, REGISIZDOWTIIREE % 24 I
MLINTH 572728, JEFI6IZDNTEAANDEYET
HBOG#E A 1 MIfE T L7z, JESE MRI CI3 R %58
Kotz B CO HhEEDREIR L Z 2RI DN T

X2 fRIPSZBZOEEER

DRI L 72,

L) hkavyrr— gy (%3)

Fl sk 6 HHIZHY (HBAE) O L2 5 D
A CAHDIKZZ LTz, B COHERIZEE L WORHT
MEDT RIS AR B -T2, 24 (GEM9 - 10) 12
FIR R H, S, MEOTRE, MENRREE L EDORER
I o7z, TEFI213 S BREIR 72 5724, Bl T
B 7272 ABEMIER & 521F 72, il & 7k b 5513 7
Mot WA DORFIEEE TR RFEENRE SN
7zo FEMIILIZF Y H, HBO WG A 0T AE & i g% %
W L72Zlickb, 2l TRICETE 2D
+ B MRIMRE I SEIT L5 h 572, BEkAicorh
FAIDOWTCEH AT -7,

5) BE#E % 40 HE

JER 8 134T DORBEZ K HBO i 4 10 H I E
TN, SRS EELZE IR, BB CO R
FRZWCE L 57z, SO R CO MR # 5+ 21
%D55194 (HB/NN6 % %E &) OfEFHELS
o745 R, M EIEZRD B 572,

6) MEmOZED
DL ook o M A M2 kO LS I2EL
5,
1) SRR PR A 2 LIS D CO FATHDW 6 2Tl
WEE CO R BRI EEL 72,

FEAI Fih {3 EilkEE #I#3 COHb% HBO [E% MRIA&ZE NSk
5 24 F H), EATEIE 21.7 1 BELL 2(1)
6 35 M &L FAE 1 BEELL 2(2)
7 54 M &L 18.1 0 EE&L 0(2)
8 23 F HY), ERTHIE 10.1 0 EEL&L 2(7)

() IEATEOH K
x3 HAEICHILTF—a DEEEE

FEI Fih {3 BiEE FIHEBRE AR #HACOHb%  HBO B NSRS
9 51 M &L REFIRAE 11.8 0 2
10 21 F BL R, ERER FiBlE 0 2
11 37 M Bl BiA, R 4.5 2 2
12 26 M Bl BL FAE 0 2




10

AR RSB - WK IR A2 MR

2) AF4 AN - aviu—)Ll [2tcoti#Eiz
HBOREAH T AMEdICHOA T 5T ENEEL
W] EXNTWED, KRRRIOEEE, S Corh
RN TR ST, EAilehz&ELTE
SRl K5 IZHNE 25 RE U 72 RIS iR 2347 b
N7=TREVEA RO,

3) fk 7z iRk L HBOWRE» IR~ 271
KB RIENPE SNz, —EBIZ R CO
FREERG IR 32 B R KK D HBO N D5
BHY, HIEDOEREDBEMAHED - EHI
W 5% 7% 24 B AN O HBO WG B D BHIER R IZ D
WTHEH L7z, EINTH— Lz Coh D
BRI RN EIc kB EAbNTZ,

4) %0l Filf T3 TE IR T OB ML § 2 EREFIE 2
o7z, ZOXKIRERIZZ HBO WG HE A HESE
ENBZEXDHE T FEEZ ORI L 0%
KSAUE 5200,

FiiZ, 1) 1B L CCORAETE 2 AIHD YA,
COHbIREDHIENEEM N LZ A, ILORN
DO PR IEIFR i DM RICE G TRV A
b~y T EER L (B2), ZhiCkbEWnr 6
PR v 2 —, Kopmbe, B aERELy 2 —,
GHEIERE Y V2 — O & — % D4 Wbl
4 CCOHb ¥R & A |E e/ 2%, HBORIEAITA S
DIFBIMEEE 2 v 4 — & RFIREEE T Th 5. WIS,
HBO{GEEA I E 5% D 2 D D Wi id COHb R ¥
AHIECEY, £/, 4B EEEORIDZ
WiETH 5, LrL, ZO2WbEDkiE Lg%
D, Salo kS 4K F 3R ICHBO R T
RTDZELDTIREIFHIENTE=,

ZREBRE

S CO PR RUIBRMICRAEL TS, 7
BT 2550k 5 Uds DFI, HESL S TH O A4 2
HFEOHTE VAR =LKL TR 57250 Hl
(200544 ), ot @i < P 28 58
B U7 77 29 i (200741 H) & &, COX
IR D7D IZLL, HUIRETS
CHEMKEE R BTAD DS, £z, RONIHE
BOERE DAL 2 L3RS 0=

Vol.45 (1), Mar, 2010

LU as k0, SHOHEKTEBE 6 OMEH
X, [N 727202 RAARRD TN 5] EDN
KR EERDEEEDTH 7z, ZO-0REIZE
Do EBOBBRE N B AN BERIZE 72,
HBRED A =X LIEHRA T —DOPERIDZENNT
W7z, MEDEIRED CONEYNZRmLIZZ &
IZkBEHtEIhTns, LaLl, FER4NETNZ
EIXELSARHTH 572, CORAEFRARHDOZMECO
B OBEN O TR CO A DOREIRIZ IR R 22
() Cdh %70 HEE 2 W& LT COHb R DM AS A ]
RTHDHZEERKLz, COHbIRE»BMECO T
DEIEE A BT LRI L2\ Z L3 ThH B0,
COMEBZOAE, JEFFRAVIEIRD CO BT KD E
52 OH Wi IZCOHbIRENHETH >72, WUET
&, JHREAN LA K F 2 A= RIZK B0 CO YRIE
(SpCO) ZHlETE ezt Tng Y
N, REERIZESTWEW, 5%, Bl coglk
COH#HRFED TR R OLN BN H 5.
SO ES L BPECOHEFIRIZEZIZTERID
5%, BN, WAEREZZICHELEZBATOR
AR, Rk FEEHE O UTHEMRRCS %, COA
2SS P TN RUE B E L 8B TH A,
BRI A AN DT A B RE T RE2ZD, BRI
FHHNICOHbIREDUE 2 TN TUI LS A\, WE
TORESH DMt B TR COHb% 12D &, 17

COHVEMETESHME _
THOSREFHBOEEE ¥

ik ]

DixEHaRRELI—

R L
WoF+ENE
RWERE  FTHUOEERN i

ey oumg -

Wil e M
inEEaw- - - L ONIReEStLS— i
= - 2 sﬂm ‘.--. g o

i afEanE

FME?’“ WO A 5 — S M N S Ca

2:COHbRERIE L HBOREN FIRERIRRED VY v 7

(2009 % 6 BIRTE)

LT N O YRR PR FEERR D 5 5 COHb LI E 23 ATRE 5 & D &
HBOHEARAL TS EDARLT,



EBHI= LI CO it gl 70 5 B 7o FUR BN & v U e 84 D A & 3

BN S REG & RBR LT W37, 22T, B
@ COHb 21 M HlE T X BRI~ v 7 & fER L
72 (®2), BNDOAF4 AL - 2V ba— LD - i
BEREHBMLETIOVy T EERIE T TETH S,
[AIIRFIZ, HBORERDIT A B hEa% DILHEIZ %D,

S COpEEIZEI LTI 2002 4F- D Weaver 5 D
YLK, kb th 24 B LAPIC HBO 9% % Rk
RS A AR E Y Y, R, A NG
IR, AR EDOMEE - RERE A T8BER
HEYAR FEOD It 75 £ EiE FE % 22 HBO YRR D I A8
HBEEDNENLY, —HTIOXI BBEILFH
FE2EE T OHBOWE IR 2R Y, HBO
BN RIS 5D HETHEY, W
B, KAEE NIZ100% B3R TON LIFR A fThbh
%, %72, i, American College of Emergency
Physicians (ACEP) 327V =)L - K1) v —Tath
COH I L THBOWR R A ME L e WML
721 AL, FFEeAREALE 2 —EikAY
7, EINTH— L7222 COh#EE DR F IR &1 A
WZ B2 COhERIZH 5 HBORHE D E D
GIEEL L e b s, FEEE, HBO R EHK
RICOH#EA P45 &) M AFHII A A, RiTERD
W RREAARHTHEE N, RER
& HBOVBH OB 222 23 i LRt COpaz Ikt
$ 2 LN EIF R A K54 Y O &47 5 N
Thb,

Sl ERECO M #EEFH SO0 5 72 72 D BRI A
DIESHOREE 2 5720, H R E eSS
BATWELLHBOWENTA, $72, #HOERH
ARSI CE DA HGEN TS, SO HE
Z o MFICBERL O MR E & IR S fit A R Al &
WA LD, SHRIHMASZENTE 2z, (NORTIE
20114F 1AL R 24—~V DAL FIH XN TEHED,
SHIDED Bhai N DEERRD B 5D EN
EZiohb,

==
a AR

[ COrhaz gl | 5 L TR EEHR & HBO IR
PR A & Hee <2 7z
AR SLDOWNE D KEB L 44 I HA S 5REBR BT -

BARE AR E () IS0 THREL,

X o

1) EBHET, MEREL, MEE i SRR R
O BRI R 7 o — OB L 5RO
SUE R RIBFR O OBE . HASIEBRE - A
R MRS 2007 5 42 ¢ 184.

2) BEH R, MEMRK, Bk, wi)iliE : st —
WAt R P 8B N O RIERRGHE 7 b3 -~
EZETHREE, EZrORMRIE?~. HARK
ERUERER - EARIE MRS 20085 5 31.

3) ERIERRRIRL RS TR S LR Ak
SHR. HR s EAUEM R K 2. 2004 5 pp.1-45.

4) Tomaszewski C: Carbon monoxide. In : Flomenbaum
NE, Goldfrank LR, Hoffman RS, et al, ed.
Goldfrank’ s Toxicologic Emergencies, 8th ed. New
York ; McGraw-Hill, 2006 ; pp.1689-1704.

5) Suner S, Partridge R, Sucov A, et al:Non-
invasive pulse co-oximetry screening in the
emergency department identifies occult carbon
monoxide toxicity. J Emerg Med 2007 ; 34 : 441-450.

6) W R Z, BEH 1T — B AL R Kb & SpCo —
JEBLIM I €= & — % F 7z L — R Ak K S5 T 1
(SpCO) DEFE—. HEARFKE: 2009 5 33 : 528-534.

7) Uemura K, Harada K, Sadamitsu D, et al:
Apoptotic and necrotic brain lesions in a fatal case
of carbon monoxide poisoning. Forensic Science
International 2001 ;5 116 : 213-219.

8) Weaver LK, Hopkins RO, Chan KJ, et al.
Hyperbaric oxygen for acute carbon monoxide
poisoning. New Engl J Med 2002 ; 347 : 1057-1067.

9) BEHEE, #EHIEIT, HOLEE, fbh: YhERIc kTR
PE— ALk SR rh i R ORI GE . HAESUHES
Bi - KRR MERE 2006 5 41 2 225-230.

10) Wolf SJ, Lavonas EJ, Sloan EP, Jagoda AD:
Clinical policy : clinical issues in the management
of adult patients presenting to the emergency
department with acute carbon monoxide poisoning.
Ann Emerg Med 2008 ; 51 : 138-152.

11) JF by, AR L+, B8R, i Sk —B{Lx
RN 2 SRR % (HBO) —EAN O
TR A6 — . HARRERE - KRS 2 MRS
2009 ; 44 : 82-93.

11



