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MR Imaging of Carbon Monoxide Intoxica-
tion: Evaluation of 13 cases to discuss
the relation between MR findings
and clinical course

Haruo Matsushita, Shoki Takahashi,
Shuichi Higano, Noriko Kurihara,
Kiyohiko Sakamoto and Masayuki Zuguchi

MR images of the brain were retrospectively reviewed in
13 patients with carbon monoxide (CO)poisoning to exam-
ine the relation between the MR findings and clinical course.
The patients included 11 men and 2 women whose ages ranged
from 6 to 88 years (mean, 38 years). Repeated MR studies
of at most five times were performed on 9 patients.

Lesions in the bilateral globus pallidi were found in 5 cases
showing hyperintensity on T2-weighted images (T2WI)and
iso-to hypointensity on T1-weighted images (TIWI). The
patients with only pallidi lesions clinically recovered well.
Hyperintense white matter lesions were recognized on T2WI
in 8 patients, including all 5 with delayed encephalopathy.
Sequential studies generally showed a tendency of regres-
sion of these hyperintense lesions with improvement of symp-
toms, indicative of reversible demyelination as documented
in the pathological literature. One patient with poor prog-
nosis revealed white matter lesions, that were hyperintense
on T2WI and very hypointense on TIWI, which may repre-
sent irreversible change. Thus, clinical course seems to be:
closely related with white matter lesions, but not with pallidi
lesions. In cases of CO intoxication, therefore, MR study pro-
vides valuable information on patients' clinical prognoses.
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Table 1 Summary of Clinical Features of 13 patients
Case Age/sex Duration of Delayed encephalopathy Final outcome Therapy
acute disturbance
of consciousness  Presence or absence Course
1 56/M 24 hours (=) recovery conservative
2 40/M a few hours (=) recovery conservative
3 45/M 8 hours (=) recovery conservative
4 50/F 6 hours (=) recovery conservative
5 6/M a few hours (-) recovery OHP
6 14/M 3 days (=) recovery OHP
7 88/M 4 days (=) died of conservative
cerebral infarction
8 18/M a few hours became irritatied  gradually improved recovery OHP
35 days later
9 20/M 10 days disorientation gradually improved recovery OHP
1 month later
10 49/M 10 days abnormal behavior gradually improved slight disorientation conservative
1 month later
11 44/M 2 days confusion, graclually improved decreased OHP
disorientation intelligence
20 days later
12 46/F 3 days confusion, gradually improved memaory impairment conservative
abnormal behavior
12 days later
13 29/M 3 days (=) no improvement lasting disturbance OHP
of consciousness
(cons. level 200)

OHP = oxygen under high pressure
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Table 2 Summary of MR abnormalities

MR examinations after GO exposure

Lesion sites on MR images

Globus pallidus  White matter  Others
1 2d, 24d - -
2 5d,22d o -
3 2d,17d (+) -
4 5d, 13d, 32d (+) S
5 31d (+) - occipital cortex
6 13d - (+)
7 ad (+) (+)
8 31d - (+)
9 5d, 13d, 78d, 5m, 14m - (+) hippocampus
10 67d, 108d, 6m, 8m ~ (+)
11 38d, 58d, 105d, 142d, 10m - (+) hippocampus
12 51d, 13m - (+) thalamus, basal ganglia
13 22d, 35d (+) (+)

CO: carbon monoxide; d: days; m: months
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Fig.1 MR images obtained at
13 days after the onset in a 50
year-old female (case 4).

A. T2-weighted image reveals
hyperintense lesons in bilateral
globus pallidi.

B. T1-weighted image reveals
slight hypointensiity in the re-
gions of the globus pallidi
(arrows).The verges of the le-
sions seem slightly hyperintens
and there are also some hyper-
intens spots in these lesions.
C. Contrast-enhanced Ti-
weighted image shows subtle
enhancement of the pallidal le-
sions,by which the lesions be-
come unrecognizable.
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Table 3 Delayed encephalopathy in patients with white matter changes on T2-weighted images

Case Delayed ~ 1 week ~ 1 month ~ 3 month 4 month~-
encephalopathy
6 (=) hyperintense
7 (-) hyperintense
hyperintense
8 (+)
9 (+) hyperintense spread of reduced
hyperintensity hyperintensity disappeared
10 (+) hyperintense reduced
hyperintensity
11 (+) hyperintense reduced
hyperintensity
12 (+) hyperintense almost
disappeared
13 persistent hyperintense hyperintense
encephalopathy (T1WI: very hypointense) (T1WI: very hypointense)

TIWI: Tl-weighted images
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Fig.2 Sequential MR images in
a 44 year-old male (case 11).
A and B. Axial and coronal T2-
weighted images obtained at 38
days after the onset reveal dif-
fuse hyperintensity in the white
matter bilaterally. Note that the
hyperintensity in the white mat-
ter extends downward in to the
internal capsule (arrowheads)
and medially into the corpus cal-
losum (arrow).

C. Axial T2-weighted image ob-
tainad at 142 days after the on-
set reveals that the hyperinten-
sity in the white matter is signifi-
cantly reduced. On T2-weighted
images obtained at 10 months
after the onset,the hyperinten-
sity became slightly less promi-
nent, but still remained (not
shown).
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Fig.3 MR images obtained at 22 days afler the onset in a 22 year-old male (case 13).
A and B: T1-weighted images, C and D: T2-weighted images.
T2-weighted images reveal hyperintense white matter lesions that are more predominant anteriorly in the frontal white matter.
These lesions are shown as irregularly but well-defined areas of hypointensity on T1-weighted images, which fact indicates cavitary
changes of the lesions. Involvement of bilateral globus pallidi is also noted. Follow-up MR images obtained 13 days later showed
no significant interval changes (not shown).
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A. lucid interval .
acute changes white matter changes
—— .
Threshold \(a) _H‘“““x(\b}
of clinical N L —
symptms
it
.
Time
B. acute changes
——— () e dBESaEm s
— .
.----~::";;:f/" white matter changes
Threshold \
_— \
Time
C. acute changes
g —— 9 Fig.4 Diagram illustrating the relationship
\(a) between clinical manifestations and dam-
Threshold N\ ages in the central nervous system, func-
B ] tional and/or organic, in terms of periods
white matter changes after the onset of CO intoxication.During
/ ~(b) the period when the curves are above the
il line of "threshold of clinical symptoms”,
Tima patients will present with some symptoms.
A. Patients once recover.After a "lucid in-
terval" free from symptoms, patients' states
D. lucid interval g::oafe:r?gé? again followed by gradual im-
~_ : =] i .
pacuischanges white matter changes () B. Patients may expire in the acute phase,
"N;) I e e e or survive but leave disturbance of con-
\ / sciousness or significant symptoms.
Threshold C. After recovery from acute illness, pa-
tients have favorable courses.
/ D. Possibly the same course as type A,
= but patients have some symptoms that
may remain later in the term of observa-
tion at this time.
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