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MR Imaging vs CT in Subacute
Sclerosing Panencephalitis
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The MR findings in three patients with subacute sclerosing panencephalitis were
reviewed and compared with CT findings in the same patients. Long-T2 lesions were
demonstrated in each case, although their distribution varied with the clinical stage of
the disease. MR, especially T2-weighted imaging, appears to be of great utility in the
assessment of subacute sclerosing panencephalitis.

Subacute sclerosing panencephalitis (SSPE) is a slowly progressive and fatal
encephalitis that is believed to be caused by measles virus. There have been many
reports on CT features of SSPE [1-7], but little has been written about its MR
findings [8]. We describe MR findings in three patients in different clinical stages
of SSPE and compare these with the CT findings.

Materials and Methods
MR and CT images were reviewed in three patients with SSPE diagnosed from clinical
findings , immunologic examinations, and electroencephalograms. The patients were diagnosed as being in stages II , III , and IV, respectively, according to the four clinical stages
described by Jabbour et al. [9] .
MR studies were performed with a prototype superconducting imager operating at 1.5 T.*
Scans were obtained in axial planes using T1-weighted , 500/41 or 43 (TRfTE), and T2weighted, 1800/80 or 100 (TRfTE) , spin-echo sequences.

Results

Case 1 (Stage 1/)
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A 12-year-old girl had an unexplained fall, loss of consciousness, and tonic-clonic
convulsions 3 months before the first CT and MR studies. She was admitted to
our hospital 1 month after the onset, when her measles antibody titers in the serum
and CSF were elevated and her EEG showed characteristic periodic SSPE complexes. CT scans and T1-weighted MR images demonstrated no definite abnormalities (Figs. 1A-1 C) . On T2-weighted MR images, markedly increased intensity
was noted bilaterally in the white matter of the cerebral hemispheres and cerebellum
(Figs. 1D-1 G). Follow-up CT scans and T2-weighted MR images were obtained 6
months later, when the patient's neurologic status had deteriorated slightly but
was still diagnosed as being in stage II. Lesions of increased intensity (barely
detected on CT) were found in the putamen bilaterally, and the distribution of
increased intensity in the cerebral hemispheres was reduced (Figs. 1H-1 K).
• Mitsubishi Electric, Tokyo , Japan .
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Fig. 1.-Case 1: 12-year-old girl with stage-II subacute sclerosing panencephalitis (3 months duration).
A and B, Contrast-enhanced CT scans show no definite abnormalities.
C, T1-weighted MR image (SE 500/41) reveals no abnormal intensity.
O-G , T2-weighted MR images (SE 1800/100) demonstrate increased intensity in white matter of cerebellum; in anterior pons; and in white matter of
temporal , occipital , and parietal lobes bilaterally.
H, Follow-up CT scan obtained 6 months after A- G, when patient was still in stage II. Low-density lesion is noted in right putamen.
/-K , Follow-up T2-weighted MR images (SE 1800/100) obtained at the same time as H show lesions of increased intensity in putamen bilaterally. The
distribution of increased intensity in cerebral hemispheres has been reduced and the increased intensity in cerebellum has disappeared.

Case 2 (Stage /1/)

An 8-year-old boy developed progressive mental retardation 2V2 years before CT and MR studies , when the diagnosis
of SSPE was established on the findings of EEG and immunologic examinations . At the time of CT and MR studies, he

showed opisthotonus, opsoclonus , rigospastic tetraplegia,
and severe mental retardation . His CT revealed low-density
lesions in the periventricular white matter, which showed
slightly decreased intensity on T1 -weighted MR images and
markedly increased intensity on T2-weighted MR images (Fig .
2). Atrophy of the cerebral hemispheres was also noted.
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Fig. 2.-Case 2: 8-year-old boy
with stage-III subacute sclerosing
panencephalitis (30 months duration). Contrast-enhanced CT (A)
shows brain atrophy and slight low
density in periventricular white matter, which is not shown on T1weighted MR image (SE 500/41)
(8). On T2-weighted MR image (SE
1800/100) (C), markedly increased
intensity is demonstrated in periventricular white matter in frontal
region and, to a lesser degree, in
occipital region.
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Case 3 (Stage IV)

A 16-year-old boy with the longest clinical course (5 years
and 10 months) in our series had been in stage-IV SSPE
for 3V2 years . His symptoms included akinetic mutism, and
his CT scans and MR images were quite similar to those of
case 2.

Discussion

SSPE is a rare encephalitis that primarily affects children
between the ages of 5 and 12 years of age. It is believed to
be a slow virus infection caused by measles virus . In most
cases, patients with SSPE have had clinical measles before
the age of 3 years .
The disease typically starts with mental or behavioral abnormalities (stage I) and then progresses to include motor
signs such as myoclonic jerks, convulsions, tremors , and so
forth (stage II). These are followed by coma and opisthotonus
(stage III) and then by mutism , occasional myoclonus , and
loss of cerebral cortical function (stage IV). The course in
classical form takes from 1 to 3 years. In our case 3, the
disease had been present for over 5V2 years .
Pathologically, both gray and white matter are involved in
SSPE. In the gray matter, gliosis and perivascular infiltration
of lymphocytes are found. Demyelination of variable degrees
and gliosis are seen in the white matter. Eosinophilic inclusion
bodies are often found in oligodendrocytes and neural cells in
the cortex . Pathologic changes are also found in the caudate
nucleus, putamen, globus pallidus, pons, and thalamus.
The diagnosis of SSPE is established by clinical manifestations, presence of abnormal complexes on EEG , and laboratory findings including high levels of CSF gamma globulin
and elevated titers of measles antibodies in the CSF and
serum. Radiologic evaluation of patients with SSPE has elicited many reports on CT features of SSPE [1-7] . Pedersen
and Wulff [6] described brain swelling demonstrated on CT in
the early stage of SSPE, and cortical atrophy has been
reported in relatively advanced cases [3 , 4]. In addition, low-

density lesions have been reported in the white matter and
basal ganglia [1 , 3, 5] . These were attributed to necrosis,
demyelination , and gliosis by Onoda et al. [1] , and to gliosis
and atrophy by Duda et al. [3] . Schoeman et al. [5] stated
that lymphocytic infiltration, demyelination , and gliosis were
observed in biopsied specimens obtained from lesions that
showed low density on CT.
Takemoto et al. [8] reported the MR findings in four cases
of stage-II SSPE. Each of their cases revealed lesions showing decreased intensity on T1-weighted images and increased
intensity on T2-weighted images. They emphasized the superior sensitivity of MR imaging to CT in demonstrating
lesions in the white matter and basal ganglia. We could also
detect lesions in the white matter as areas of increased
intensity on T2-weighted images. On CT, they were either
undetected or obscure. Lesions in the putamen and cerebellum , which were previously described in Takemoto et al. [8] ,
have not been reported in the literature on CT of SSPE . In
addition , there has been no description of abnormalities in the
brainstem demonstrated either by CT or MR imaging (case
1). We agree with Takemoto et al. [8] that abnormal signals
on MR probably reflect demyelination and gliosis. However,
the disappearance of high signal in the second study of case
1 may suggest that the high signal represents, at least in the
early stage, reversible changes such as inflammation .
As stated, the diagnosis of SSPE is based on clinical
manifestations, EEG , and laboratory findings . Findings on CT
and MR imaging cannot be considered specific. However,
because MR , especially T2-weighted imaging , appears to
have greater sensitivity than CT, it can be of use in the clinical
assessment of SSPE .
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