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A case of carbon monoxide poisoning with delayed encephalopathy assessed
by magnetic resonance imaging

Keiko Seino, Akiko Hayashida, Ken Iseki
Department of Emergency and Critical Care Medicine, Yamagata University, School of Medicine

——Summary (Jpn J Clin Toxicol 2013 ; 26 : 54-60)

A 21-year-old man attempted suicide by burning charcoal in a car for more than one day and was
admitted to a regional hospital. On admission, his blood carboxyhemoglobin concentration was 4.4%.
The patient was transferred to our emergency department because of suspected carbon monoxide poi-
soning. Hyperbaric oxygen therapy (HBO) was performed 5 times over 3 days. Fluid-attenuation inver-
sion recovery (FLAIR) and diffusion-weighted (DWI) magnetic resonance imaging (MRI) performed
on day 3 showed high signal-intensity lesions in the cerebral white matter. Additional HBO was per-
formed once per day until day 16. Wecheler Memory Scale-Reviced (WMS-R) and Mini-Mental State
Examination (MMSE) performed on day 17 showed his cognitive impairment. He gradually recovered
the cognitive function and was discharged from the hospital without neurological sequelae on day 49.

Delayed encephalopathy after acute carbon monoxide poisoning with dementia, mental impairment,
and psychosis is a serious complication. Hyperintensity in FLAIR and DWI MRI predicts delayed en-
cephalopathy and indicates cellular edema and demyelination of the white matter. One of the risk fac-
tors is prolonged carbon monoxide exposure. This case suggests that the patient, who was exposed to
carbon monoxide for many hours, was at a high risk of delayed encephalopathy despite the low blood
carboxyhemoglobin concentration and therefore must be monitored using MRI.

Key words : carbon monoxide poisoning, delayed encephalopathy, carboxyhemoglobin concentration, hyperbaric oxygen
therapy, MRI
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Table 1 Laboratory data on admission

<Hematology >

(12 : 25) (16 : 39)
WBC (/uL) 24,300 18,220
RBC (/uL) 644%10" 500 10°*
Hb (g/dL) 19.4 17.5
Hct (%) 55.7 51.3
PIt (/uL) 26.2x10° 25.4x10°*

<Biochemistry>
(12:25) (16:39)

<Blood gas analysis (0,10 L/min mask) >

(12 : 25) (4:01
pH 7.453 7.458
PaCO, (mmHg) 31.2 29.1
Pa0, (mmHg) 119.0 169.3
HCO;™ (mmol/L) 21.5 20.1
BE (mmol/L) —0.6 —2.0
CO-Hb (%) 4.4 2.0

TP (g/dL) 7.6 7.3
Alb (g/dL) 4.6 4.1
T.Bil (mg/dL) 0.55 0.7
AST (IU/L) 283 278
ALT (IU/L) 115 118
LDH (1IU/L) 856 931
ALP (1IU/L) 222 209
ChE (IU/L) 331 274
AMY (1U/L) 111

CPK (IU/L) 15,032 13,927
BUN (mg/dL) 45.0 4]
Crea (mg/dL) 0.90 1.05
Na (mEqg/L) 139 144
K (mEqg/L) 4.9 4.5
Cl (mEa/L) 107 108
CRP (mg/dL) 18.42 20.08
BS (mg/dlL) 133
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Fig. 1 Head CT on admission
No abnormal density was found in the brain

Fig. 2 Head MRI findings on day 3
Hyperintense signals were detected in DWI, FLAIR, and T2 images
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Fig. 3 Head MRI findings on day 16
The signals were reduced in the white matter
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Fig. 4 Head MRI findings on day 31
The elevated signals were observed again in DWI, FLAIR, and T2 images
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