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Creutzfeldt-Jakob Disease: Focal Symmetrical Cortical Involvement Demonstrated by 
MR Imaging 
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•
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Summary: The authors present two biopsy-proved cases of 
Creutzfeldt-Jakob disease. MR appears to be more sensitive 
than CT in detecting pathologic changes; signal abnormalities, 
when found, are predominantly within gray matter and may 

involve only peripheral cortex. 

Index terms: Dementia 

Creutzfeldt-Jakob disease (CrJaD) is an un
common form of a rapidly progressive dementia 
that can be difficult to distinguish clinically from 
other forms of dementia. Nonspecific atrophic 
changes or normal examinations are frequently 
seen on computed tomography (CT) (1-13). A 
previous report concluded that the value of im
aging studies in the diagnosis of Cr JaD resides in 
the ability to show cortical atrophy and to exclude 
focal cerebral lesions (6). We report two patho
logically proved cases of Cr JaD that revealed 
focal parenchymal abnormalities by magnetic 
resonance (MR) imaging (both cases) and CT (one 
case only). 

Case Report 

Case 1 

This 45-year-old woman developed progressive symp
toms of nausea , slow wide-based gait, decreased visual 
acuity, slurred speech, difficulty recognizing familiar ob
jects, decreased recent memory, and fluttering ocular 
movements over a 6-month period. On admission, physical 
examination revealed orientation to person and place but 
not to time, spasticity of speech, tongue and mandibular 
apraxia, head thrashing, increase in muscle tone, and 
decreased visual acuity . Cerebrospinal fluid (CSF) protein 
was slightly elevated to 38 mg%. A noncontrast CT scan 
of the brain revealed no abnormality (Fig. 1A). MR showed 

bilateral , symmetrical thickening of the occipital gyri and 
symmetrical increased signal intensity on T2-weighted im
ages (Figs. 1 B and 1 C). The abnormality was confined to 
the gray matter. No atrophy or abnormal postcontrast 
enhancement with Gd-DTPA was present (Fig. 10). Ster
eotactic biopsy of the occipital lobe showed changes com
patible with CrJaD. The patient was discharged 10 days 
after admission and was lost to follow-up. 

Case2 

This 71 -year-old woman had a 5 1/2-week history of 
progressive headaches, decreasing visual acuity, and loss 
of cognitive function . Following admission, she became 
comatose, exhibited decorticate posturing, and did not 
respond to noxious stimuli. CSF protein was elevated to 
84 mg%. Contrast-enhanced CT scan of the brain (Fig. 2A) 
showed symmetric nonenhancing, low-attenuation lesions 
of both occipital lobes. No atrophy was present. T2-
weighted images showed symmetric high signal intensity 
changes of both occipital lobes with predominant gray 
matter involvement (Figs. 2B and 2C) and slight mass 
effect. CT-guided stereotactic biopsies of both occipital 
lobes demonstrated histopathologic findings of a spongi
form encephalopathy consistent with Cr JaD on the right 
(Fig. 3), but no pathologic changes on the left (probably 
due to improper sampling). Eighteen days after admission, 
she was discharged to a nursing home, where she died 2 
months later. 

Discussion 

Cr JaD is a universally fatal disease of the 
central nervous system (CNS), that was first de
scribed by Alfons Maria Jakob in 1921. Like kuru, 
Gerstmann-Straussler syndrome, and scrapie, 
Cr JaD is thought to be caused by an "unconven
tional virus," designated the prion (14). A prion is 
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Fig. 1. Case 1: MR and CT performed within a 2-day period . 
A, Noncontrast CT of brain . A xial section at level of atria of lateral ventricles. No 

evidence of atrophy or mass effect . 
8 , T2-weighted axial image (2000/ 80/ 1) at level of ambient cisterns demonstrates 

abnormally high signal intensity from the thickened cortical gray matter of both 
occipital lobes. 

C, T2-weighted axial image (2000/ 80/ 1) higher in brain at level of occipital horns 
shows persistence of symmetric changes in cortical gray matter of both occipital lobes. 
No white matter changes or mass effect is present. 

D, T1 -weighted gadolinium-enhanced image (700/ 20/ 2) at same level as in A. No 
abnormal enhancement is seen. A pulsation artifact emanating from the sinus conflu
ence is seen across the occipital lobes (small arrows) . 

defined as a "small proteinaceous infectious" par
ticle that resists inactivation by procedures that 
modify nucleic acids (14). Prions are different 
from viruses in that they contain little or no 
nucleic acid and do not evoke an immune re
sponse during infection (14). 

The exact mechanism by which human prion 
diseases cause CNS degeneration is unknown. A 
few cases of Cr JaD have been traced to inocula
tion with prions secondary to injection of human 
growth hormone, transplantation of corneas, and 
implantation of cerebral electrodes (14). Ten to 
15 % of cases are familial (15), suggesting the 
possibility that a genetic locus renders patients 
susceptible to infection by exogenous prions (14) . 
However, the vast majority of cases of CrJaD are 

D 

sporadic (14), and no endemic areas are known. 
Some suggest that meat handlers, butchers, and 
patients who have undergone prior neurosurgical 
procedures are at risk for developing CrJaD (15). 
No risk factor could be identified in the two cases 
presented here. 

Patients most commonly present between the 
ages of 40-80 years. The clinical presentation is 
diverse and often difficult to distinguish from 
other dementias. Classically, the patient exhibits 
a rapidly progressive dementia associated with 
upper motor neuron dysfunction and myoclonic 
seizures. Electroencephalographic changes are 
characterized by diffuse slowing with superim
posed bursts of sharp waves. CSF analysis is 
usually normal but may show slight elevation of 
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Fig. 2. Case 2: CT and MR obtained within a 2-day period. 
A, Contrast-enhanced CT of brain. Axial section at level of atria of lateral ventricles. Nonenhancing symmetric low-density changes 

of both gray and white matter of both occipital lobes. Note lack of atrophic change. 
B, T2-weight,ed axial image (2400/80/1) at similar level as in A. Symmetric high signal intensity change in both occipital lobes in a 

distribution as depicted by CT. 
C, T2-weighted axial image (2400/80/1) at level of body of lateral ventricles. Note predominant gray matter involvement with lesser 

involvement of left occipital white matter. 

Fig. 3. Case 2: Brain biopsy specimen. The cerebral cortex 
shows neuronal loss, gliosis and prominent microvacuolization of 
the neuropil, creating a spongiform appearance. Reactive astro
cytes are depicted by arrowheads. No intranuclear inclusion or 
inflammation is present (hematoxylin and eosin stain, X 400). 

protein content (15), as was present in both our 
patients. 

CT scanning has been used to exclude focal 
lesions as a cause of the patients' symptoms (6). 
Of 33 patients with Cr JaD and CT scans reported 
in the literature, no patient manifested a focal 
parenchymal abnormality ( 1-13). CT scanning 

demonstrated focal abnormalities in one of our 
patients (Fig. 2A). In the largest single series of 
15 patients (8), 80% of patients had normal CT 
scans while the remaining 20% exhibited atrophy. 
Some patients who initially have a normal CT 
scan may reveal atrophy on follow-up examina
tions (6, 9, 10). Nonprogressive and progressive 
atrophic changes are also seen commonly (2, 4, 
6, 7, 11, 12). Atrophy can be so severe and so 
rapidly progressive that it can result in the for
mation of subdural hygromas (2). 

MR findings have been reported in eight pa
tients with previously documented CrJaD (1-3, 
6, 12, 13). Four of the patients demonstrated 
atrophy only. In four of eight patients, long rep
etition time (T2-weighted) images displayed 
symmetrical abnormal high intensities in the cau
date nuclei (12), striatum, thalamus, and cortex 
(location not specified) (3), basal ganglia (13), and 
periventricular white matter (1). 

As might be expected from the varied clinical 
presentations of Cr JaD, the gross and histologic 
changes reveal considerable topographic varia
tion (15). Atrophy may occur diffusely or may be 
predominantly confined to the cortical ribbon, 
cerebellum, thalamus, basal ganglia, or specific 
tracts (15). Based on these varied clinical and 
pathologic presentations, Cr JaD has been divided 
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into several variants. One of these, Heidenhain 
variant, is characterized by occipital lobe degen
eration and visual impairment (16). Our two cases 
may represent examples of this variant. 

Microscopically, the gray matter is most af
fected (14) , with perhaps some preferential in
volvement of the frontal and temporal lobes (15). 
Changes reported include marked neuronal loss 
with reactive astrocytosis, replacement gliosis , 
and neuronal vacuolation with "spongiform" 
changes (14, 15). Such spongiform changes, as 
demonstrated in our cases, are accepted by many 
as the sine qua non of Cr JaD. 

Cortical gray matter involvement without cer
ebral atrophy may represent an early phase of 
the disease. If that were the case, atrophy and 
white matter changes secondary to neuronal loss 
would then become evident later. In view of the 
histopathologic findings, the high signal intensity 
changes in the cortical gray matter more likely 
reflect areas of gliosis and microvacuolization 
rather than areas of edema and inflammatory cell 
infiltration (15) . The lack of enhancement implies 
an intact blood-brain barrier. 

Several observations may be drawn from these 
two biopsy-proved cases of CrJaD, and those 
collected from the literature. First, MR is more 
sensitive than CT in detecting the pathologic 
changes of CrJaD. Second , when signal abnor
malities are found , they are predominantly within 
gray matter. As in our cases , these may involve 
only peripheral cortex. Third, in the proper clinical 
setting, absence of subcortical periventricular 
white matter hyperintensities and absence of 
postcontrast MR enhancement, suggest that sym
metric hyperintense cortical lesions (with or with
out basal ganglia involvement) are more likely to 
represent a degenerative or slowly progressive 
viral inflammatory process, rather than ischemia 
or bacterial infection . 
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