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A 59-year-old man presented with confusion, decreased
level of consciousness, and generalized tonic–clonic seizures.
He was intubated and promptly stabilized on antiepileptic
medications. He was not in status epilepticus. He improved
after seizure control, though he remained confused. He was
neither acutely intoxicated nor were there any substance with-
drawal concerns prior to his presentation. Furthermore, no
metabolic, electrolyte, or nutritional perturbations were identi-
fied. He did, however, have a history of alcoholic hepatitis and
was awaiting a liver transplant, but his blood work did not reveal
evidence of fulminant hepatic failure at presentation (interna-
tional normalized ratio – 1.17, platelet count 161,000/μL,
ammonia 18 μmol/L, blood urea nitrogen 4.5 mmol/L, and his
liver enzymes were only remarkable for an elevated alkaline
phosphatase of 143 U/L).

Magnetic resonance imaging (MRI) brain at 13 days after
presentation (Figure 1) revealed progression of cortical diffusion
restriction in bilateral frontal lobes, the left superior parietal lobe,
bilateral insular cortices, and left temporal lobe compared to an
initial MRI brain performed at 7 days after presentation. There
was also diffusion restriction in bilateral caudate nuclei. This
radiographic progression was noted despite clinical and neu-
rophysiologic evidence of seizure control.

Cortical ribbon sign is typical of prion disorders1 but can
be seen in cortical infarction, status epilepticus, infection,
hypoxia, metabolic, electrolyte, and mitochondrial disor-
ders.2,3 It has also been reported in acute hepatic encephalo-
pathy.4 In the absence of other metabolic or electrolyte
derangements, objective evidence of infection, or intoxica-
tion, our leading differential diagnoses included hepatic en-
cephalopathy and a prion disease. While elevated plasma
ammonia level has been correlated with diffusion restriction
in hepatic encephalopathy, not all cases of hepatic encepha-
lopathy with cortical diffusion restriction will have elevated
ammonia.4 To note, our patient did not have an elevated
ammonia level. The pattern of subcortical and cortical diffu-
sion restriction in combination with fluid attenuated inversion
recovery imaging has previously been suggested to be highly
sensitive and specific for sporadic Creutzfeldt–Jakob disease
(CJD).1,2 However, the absence of cognitive or behavioral
symptoms prior to his presentation was less supportive of a
diagnosis of CJD.

Cerebrospinal fluid analysis was entirely unremarkable, and
14-3-3 protein was negative. Serial MRIs ultimately

demonstrated resolution of diffusion restriction with evolving
bilateral frontal lobe atrophy and encephalomalacia over the
course of 7 months (Figure 2). The patient gradually recovered,
but he developed frontal lobe dysfunction characterized by new
impulsive behaviors.

In conclusion, while the classic differential diagnosis for
cortical and subcortical diffusion restriction includes prion dis-
orders such as CJD, this imaging pattern does have a broad
differential diagnosis. Even in the context of normal liver
function tests and ammonia level, acute hepatic encephalopathy
can still produce this radiographic pattern. Furthermore, while
cortical diffusion restriction has been described to be reversible,
this case highlights the neuroimaging sequelae of cortical
diffusion restriction.4 Serial MRIs of our case showcase an
infrequently depicted phenomenon in the literature to date – the
development of encephalomalacia and atrophy, occurring
months after a recovery from an episode of acute hepatic
encephalopathy.
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Figure 1: Diffusion weighted MRI at (A) 13 days and (B) 7 months after presentation, demonstrating resolution of cortical
diffusion restriction.

Figure 2: T2-FLAIR MRI at (A) 13 days, (B) 32 days, and (C) 7 months after presentation. This
demonstrates resolution of T2 signal change and evolution of frontal atrophy with encephalomalacia.
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