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Clinical History

• 72-year-old man with progressive 
gait difficulties x 12 years

• Manifestation: ataxia, lower 
extremity weakness, orthostatic 
hypotension, neurogenic bladder, 
mild cognitive impairment

• (-) family history
• Brain MRI: brain atrophy, most 

pronounced in the medulla and 
upper cervical cord (left) T2 FLAIR axial                   (right) T2 FLAIR sagittal   



Clinical impression: multiple system atrophy, cerebellar type 



Autopsy Findings

Gross Examination 
• Brain weight: 1150 grams
• Mild atrophy of bilateral frontal, 

temporal and parietal lobes
• Disproportionate atrophy of the 

medulla oblongata
• (-) basal ganglia, hippocampus, 

substantia nigra

Microscopic Examination







Discussion

• Differential diagnosis? 

• Further workup? 
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Other Pathologic Findings

o Primary Age-Related Tauopathy (PART), BRAAK STAGE 1/6

o Limbic-Predominant, Age-Related TDP43 Encephalopathy (LATE), STAGE 2/3

o Atherosclerosis, Mild

o Remote microinfarct, subiculum

Pertinent Negatives

o No Lewy body pathology or other synucleinopathy

o No amyloid deposition 

o No evidence of neoplastic process 



GFAP 
• c.469G>A (p.D157N)
• c.1371-177A>G

Other genetic variants

Whole Genome Sequencing

Benign/Likely Benign

Gene Exon/Intron Nucleotide Change Zygosity Variant Classification
AMACR exon c.154T>C (p.S52P) heterozygous LP
KIF1A exon c.2766G>C (p.Q922H) heterozygous VUS

POU4F1 exon c.365C>T (p.S122L) heterozygous VUS
intron c.2059-44C>T heterozygous VUS
intron c.194-2263C>T heterozygous VUS
intron c.167+458C>T heterozygous VUS
intron c.633+336C>G heterozygous VUS
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FINAL NEUROPATHOLOGIC DIAGNOSIS: 

LEUKOENCEPHALOPATHY WITH ROSENTHAL FIBERS, 
MOST CONSISTENT WITH ADULT-ONSET ALEXANDER 

DISEASE



Alexander Disease

• A rare autosomal dominant leukodystrophy, most common in infants and very 
young children

• Adult subtype: 
o Mostly sporadic, with predilection for infratentorial involvement
o Presentations: bulbar symptoms (e.g. dysphagia, dysphonia, palatal 

myoclonus), ataxia, spastic paraparesis, dysautonomia (e.g. orthostatic 
hypotension, urinary retention)

o Favorable prognosis (median survival of 25 years)
• Juvenile subtype: intermediate between infantile and adult forms
• Histopathological hallmark: aggregation of Rosenthal fibers, particularly in 

subpial, subependymal and perivascular
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Pathogenic variant of GFAP in approximately 95% of cases 
– gain-of-function point mutations in vast majority
– rare in-frame insertions/deletions, truncation and frameshift mutations, 

splicing alterations





What about the binding partners of GFAP? 

• plectin (PLEC)
• gigaxonin (GAN)
• alpha B-crystallin (CRYAB)
• heat shock protein 27 (HSP27)

Ann Neurol 22:79-84, 1987

Nat Genet. 2000 Nov;26(3):370-4

Intronic VUS
in our patient



Take Home Messages

• Alexander disease can occasionally occur in adults and present with different 

clinical and radiological pictures.

• The manifestations may resemble other neurodegenerative disorders.

• There are no pathogenic GFAP mutations detected in a small percentage (~5%) of 

the cases.

• Other genetic or non-genetic contributors may exist; further studies are required.   
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