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Cerebral magnetic resonance imaging and cerebral computerized
tomography for patients with solvent-induced encephalopathy
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LEIRA HL, MYHR G, NILSEN G, DALE LG. Cerebral magnetic resonance imaging and cerebral com-
puterized tomography for patients with solvent-induced encephalopathy. Scand J Work Environ Health
1992;18:68—70. To compare the results of cerebral magnetic resonance imaging (MRI) and computerized
tomography (CT) for patients with solvent-induced encephalopathy, a parallel study was performed
with nine patients. The diagnosis had been given three to five years earlier on the basis of relevant ex-
posure to solvents, findings on neuropsychological tests, a neurological examination, and cerebral CT.
There was no progression of pathological lesions from the first to the second CT examination. Four
patients with atrophy in the CT examination also had atrophy in the MRI examination. In addition three
patients with normal CT findings showed atrophy in the MRI examination. It was concluded that MRI
should be the modality of choice whenever diagnostic imaging is necessary in the clinical workout of
patients with diagnosed or suspected solvent-induced encephalopathy.
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Chronic adverse effects of low dose, long-term occupa-
tional exposure to organic solvents are still an issue
of controversy. There is disagreement concerning both
the inductive dose and relevant symptomatology re-
quired for the diagnosis. The diagnostic criteria for
solvent-induced encephalopathy are based on the
length and intensity of the exposure, relevant symp-
toms, neuropsychological tests indicating mental im-
pairment, and the exclusion of other relevant causes
a, 2).

The diagnostic procedures aimed at diagnosing men-
tal impairment usually include neurological and neu-
ropsychological examinations and cerebral computer-
ized tomography (CT). Mental impairment, as mea-
sured by these methods, is implicitly assumed to re-
late to underlying organic brain damage or brain dys-
function (2). Neuropsychological tests seem to be
more sensitive than other methods available for the
diagnosis of organic cerebral impairment. Cerebral CT
has a low sensitivity (3—7). Pathological CT scans are
mostly seen for patients with serious disease (8). A
pathological CT scan is not a requirement for the
diagnosis of solvent-induced encephalopathy (1, 2, 7).

In order to assess the usefulness of magnetic reso-
nance imaging (MRI) in the diagnosis of patients with
suspected solvent-induced encephalopathy, with regard
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to brain morphology and possible lesions, a compara-
tive study of MRI and CT was undertaken.

Subjects and methods

Ten male patients with solvent-induced encephalopa-
thy diagnosed two to four years earlier were eligible
for study. One patient withdrew due to claustropho-
bia. For further details, see table 1. One patient, aged
32 years, had been exposed to solvents for only eight
years, but the exposure had been particularly high.

The diagnoses were based on typical symptoms (fa-
tigue, impaired memory and concentration, irritabili-
ty, and reduced initiative), the occupational history,
the duration and degree of solvent exposure, a clini-
cal neurological examination, neuropsychological tests
compatible with encephalopathy, and a CT scan. There
were no competing causes for encephalopathy, such
as alcohol abuse or significant cardiovascular disease.
Two patients were still occupationally active; the rest
had been granted a permanent disability pension on
the basis of the diagnosis. All of the patients had been
granted compensation for chronic cerebral impairment
from the Occupational Injuries Insurance organization.

Cerebral CT and MRI were performed within a few
weeks of each other for eight patients. In one instance
the MRI was performed nine months earlier than the
last CT scan.

The first CT scan, performed at the time of the diag-
nosis, two to four years earlier, was acquired on an
EMI 5005 or on a GE 9800 (10-mm thick consecutive
slices without intravenous contrast). The same proce-
dure was used for the CT examination done in paral-
lel with the MRI, this time on a Toshiba TCT—300 S.

At both CT examinations the images were routine-
ly evaluated by the two radiologists on duty. For this



presentation one of the authors (GM) reevaluated the
images to rate the atrophy according to an arbitrary
scale from 0 to 3, 0 representing normal and 3
representing grave atrophy (age being taken into con-
sideration).

The MRI was performed with a 1.5-T superconduc-
tive system (Philips Gyroscan S15): transversal SE (spin
echo) TR 2100 ms (heart triggered) and double echo
TE 29/90 ms (6.5-mm slice thickness, slice factor 1.1,
14 slices), coronal SE TR/TE = 500/30 (slice thickness
6 mm, slice factor 1.2, perpendicular to the McGregor
line, middle slice corresponding to the dorsum sellae,
8 slices) and sagittal SE TR/TE = 500/30 (slice thick-
ness 5 mm, slice factor 1.1, 7 slices).

The MRI examinations were assessed by two radi-
ologists, first separately and then jointly. The results
of the CT examinations were unknown to them. Cor-
tical and central atrophy were evaluated on an arbitrary
scale from 0 to 3, as for the CT scans. In addition,
atrophy of the vermis cerebelli was evaluated in the
sagittal MRI images, according to an arbitrary scale
from O to 3. The size of the posterior fossa cisterns
was rated as normal or enlarged when all of the MR
images were taken into consideration. Routine CT only
employs transversal scans.

Results

There was no significant progression of pathological
conditions from the first to the second CT examina-
tion.

The main results are compiled in table 1. All of the
patients with brain atrophy in the CT examination
revealed atrophy in the MRI examination. However,
the MRI examinations showed two additional cases of
ventricular atrophy and two additional cases of corti-
cal atrophy. One patient (number 4) with ventricular
atrophy grade 2 according to the CT was evaluated as
grade 3 with the MRI, and one patient (number 6) with
cortical atrophy grade 1 in the CT was rated as grade
2 with the MRI.

One patient (number 4) had changes in white mat-
ter similar to those found in subcortical atherosclerotic
encephalopathy, and one patient (number 2) had a sep-
tum pellucidum cyst. These incidental findings were
seen with both the CT and the MRI. In addition the

MRI showed the following features not present in the
CT images: atrophy grade 1 of the vermis cerebelli in
six patients, five of whom also showed enlargement
of the cisterns of the posterior fossa. Only one of these
patients (number 5) had significant cerebellar symp-
toms (dysdiadochokinesia and light ataxia). One pa-
tient (number 1) had a focal lesion with high signal
intensity in the left thalamus which was interpreted
as a lacunar infarction. One patient (number 7) had
two small lesions (probable infarctions) in the brain
stem and a venous malformation in the right cerebel-
lar hemisphere.

Discussion

To our knowledge there are no previous publications
on MRI and solvent-induced encephalopathy. Com-
parative studies of MRI and CT in relation to demen-
tia show MRI to be the more sensitive with regard to
white matter and grey matter changes and lesions and
also with regard to atrophies (9). CT is of minor im-
portance in respect to the diagnosis of solvent-induced
encephalopathy (5, 6); however, CT may be useful as
a means with which to exclude pathological conditions
other than atrophy (6, 9). Quantitative measurements
in the assessment of brain atrophy are not superior
to subjective evaluations (5, 7, 9). Accordingly, we
decided to employ a subjective scale for determining
the presence and degree of atrophy.

Different radiologists evaluated the CT and the MRI
images. This difference could have caused interob-
server variation in the grading of cerebral atrophy. The
CT images were read by four radiologists and the MRI
images by two radiologists, and thus the importance
of this source of error was reduced.

The present study lends support to the results of
other studies showing MRI to be more sensitive than
CT in the diagnosis of atrophy (9). This increased sen-
sitivity of MRI may be due to the multiplanar ap-
proach, to the increased sensitivity for discrimination
between cerebrospinal fluid and brain matter (9), and
to the use of thinner slices in the MRI examinations
than in the CT scans. The multiplanar approach also
allows a better evaluation of the vermis cerebelli and
the posterior fossa cisterns than does a standard CT

Table 1. Cerebral atrophy as judged by computerized tomography (CT) and magnetic resonance imaging (MRI) among patients
with solvent-induced encephalopathy. Scale from 0 (normal) to 3 (grave atrophy).

Age Exposure

Ventricular atrophy Cortical atrophy

Patient (years) (years) Vocation p= VRl oT VRl
1 62 37 Mechanic 0 0 0 1
2 62 39 Painter 0 1 0 0
3 62 41 Mechanic 0 0 0 2
4 62 42 Car Painter 2 3 3 3
5 60 33 Painter 0 0 1 1
6 57 36 Painter 0 1 1 2
7 85 34 Mechanic 0 0 h) 1
8 36 20 Car painter 0 0 0 0
9 32 8 Greaser 0 0 0 0
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examination. The lack of vermis atrophy in CT is prob-
ably due to this fact rather than to a selective toxic
effect of organic solvents to different parts of the cen-
tral nervous system as suggested in a previous report
(6). Atrophy of the vermis as present in four of our
patients has previously been reported for toluene
abusers (10, 11), but to our knowledge not for patients
with solvent-induced encephalopathy due to occupa-
tional exposure.

There are no MRI findings for patients with solvent-
induced encephalopathy that are pathognomonic to
this disease. The high sensitivity of MRI for white
matter diseases makes the modality well suited for ex-
cluding pathological brain lesions, but may give rise
to difficult differential diagnostic considerations due
to low specificity.

The MRI findings of this study did not lead to a
change of diagnosis for any of the patients. However,
they gave reason to claim a higher degree of compen-
sation from the Occupational Injuries Insurance or-
ganization for those workers for whom the MRI was
positive and the CT negative.

Concluding remarks

MRI seems to be more sensitive than CT in the diag-
nosis of cerebral atrophy among patients with sol-
vent-induced encephalopathy. We suggest that MRI
should be the modality of choice whenever diagnostic
imaging is deemed necessary in the clinical workout
of patients with diagnosed or suspected solvent-induced
encephalopathy.
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