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Abstract
Adult-onset Alexander disease (AOAD) is an autosomal dominant progressive astrogliopathy 
caused by pathogenic variants in glial fibrillary acidic protein (GFAP). Individuals with this dis-
order often present with a typical neuroradiologic pattern, including frontal white matter ab-
normality with contrast enhancement, atrophy and signal intensity changes of the medulla 
oblongata and upper cervical cord on MRI. Focal lesions are rarely seen in AOAD, which causes 
concern for primary malignancies. This study aimed to present the case of a 37-year-old male 
patient initially diagnosed with an astrocytoma in the lateral ventricle that was later identified 
as GFAP mutation-confirmed AOAD. GFAP sequencing revealed a heterogeneous missense 
mutation point c.236G>A. Hence, AOAD should be considered in patients with tumor-like le-
sion brain lesion in association with atrophy of medulla oblongata and upper cervical spinal 
cord, and frontal white matter abnormality with contrast enhancement.
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Introduction

Alexander disease (AD) is a progressive degenerative leukodystrophy dominantly caused 
by mutations in the glial fibrillary acidic protein (GFAP) gene on chromosome 17q21 [1, 2], 
and a disorder of astroglia characterized histopathologically by the presence of Rosenthal 
fibers on hematoxylin and eosin staining [3]. This study aimed to present a case of a 37-year-old 
male patient initially diagnosed with an astrocytoma in the lateral ventricle that was later 
identified as Adult-onset AD (AOAD).
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Case Presentation

A 37-year-old male patient was evaluated at our institution with an 18-month history 
of progressive neurological symptom. His past medical history was normal. At the age of 35 
years, he developed weakness in his right limbs, especially the right lower extremity. MRI 
of the brain demonstrated that a tumor-like lesion was 16 × 12 × 17 mm3 in the lateral 
ventricle (shown in Fig.  1a, b, arrowhead). The tumor-like lesion was misdiagnosed as 
astrocytoma at another hospital 4 months after onset. The tumor-like lesion in the lateral 
ventricle shrunk (shown in Fig. 1c, d, arrowhead) after stereotactic radiosurgery therapy, 
but the symptoms did not improve. Neurological examination revealed horizontal nystagmus 
of both eyes. The pharyngeal reflex was absent, motor strength in the neck was of grade 3/5, 
right upper limb muscle strength was of grade 4/5, right lower limb muscle strength was of 
grade 3/5, and left-limb muscle strength was of grade 4/5. Moreover, deep tendon reflexes 

Fig. 1. a Sagittal cranial MRI showed that the tumor-like lesion (arrowhead) in the lateral ventricle was 
hyper-hyperintense in the T2 FLAIR with gadolinium enhancement image. b Sagittal cranial MRI also 
showed atrophy in the upper cervical spinal. Axial cranial MRI showed that the tumor-like lesion (ar-
rowhead) in the lateral ventricle was hyper-hyperintense in the T2 FLAIR with gadolinium enhancement 
image. c Sagittal cranial MRI showed that the tumor-like lesion (arrowhead) in the lateral ventricle 
shrunk in the T2 FLAIR with gadolinium enhancement image after stereotactic radiosurgery therapy.  
d Axial cranial MRI showed that the tumor-like lesion (arrowhead) in the lateral ventricle shrunk in the 
T2 FLAIR with gadolinium enhancement image after stereotactic radiosurgery therapy. FLAIR, fluid at-
tenuated inversion recovery.
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were brisk in the upper and lower limbs. Bilateral Babinski sign was present. The sensation 
was intact.

Repeat MRI showed hyperintensity involving the midbrain, medulla oblongata, cervical 
spinal cord (shown in Fig. 2a–d, arrowhead), and the cerebral white matter abnormalities 
with frontal predominance (shown in Fig.  2e, arrowhead). Repeat MRI also showed mild 
atrophy in the midbrain, medulla oblongata, upper cervical spinal cord in sagittal T2WI 
(shown in Fig.  2f), and hyperintensity involving the corticospinal tracts extending from 
carotid 3 (shown in Fig. 2g, arrowhead) to carotid 7 (shown in Fig. 2h, arrowhead) in the 
T2WI image. The laboratory tests were normal.

Whole-exome sequencing for him and his parents was completed. It revealed heteroge-
neous missense mutation point in c.236G>A (guanine > adenine) in exon 1 of the GFAP gene, 
leading to amino acid change in p.R79H (arginine > histidine) (shown in Fig. 3a–c), confirming 
the diagnosis of AOAD.

Discussion

AD has traditionally been categorized by symptom onset: infantile (birth to 2 years), 
juvenile (2–14 years), and adult (>14 years) [4]. The MRI findings of AD included frontal 
predominance of white matter abnormalities, brainstem abnormalities, and contrast 
enhancement in the periventricular region, ventricular lining, optic chiasm, and brainstem. The 
patient in our study should be categorized into AOAD. In AOAD, frontal white matter abnor-
mality with contrast enhancement [5], atrophy and signal intensity changes of the medulla 
oblongata and upper cervical cord on MRI have been reported as specific features [6]. Based on 
neurological symptoms and MRI findings, AD is classified by Yoshida et al. [7] into three 
subtypes: cerebral AD (type I), bulbospinal AD (type II), and intermediate form (type III). The 
patient in the present study had symptoms consistent with intermediate form (type III) based 
on his MRI findings and clinical course, similar to a case reported earlier by Nam et al. [5].

AD had presented in infantile and juvenile patients as a mass lesion, involving, for 
example, the brainstem or optic chiasma. These lesions contain large numbers of Rosenthal 
fiber [8]. However, tumor-like lesion in the lateral ventricle is a rare condition in AOAD. 
Poppel et al. [9] reported a juvenile-onset case of AD with a focal brainstem lesion, which was 
presumed to be neoplastic. Several histologic features of AD can mimic brain tumors. Rosenthal 
fiber, a pathologic hallmark of AD, formation in the astrocytes of the brain and the spinal cord, 
is also seen in several low-grade primary brain tumors (e.g., pilocytic astrocytoma, ganglio-
glioma, and pleomorphic xanthoastrocytoma). Cytologically atypical astrocytes, a recognized 
feature of AD, can also lead to the misdiagnosis of pilocytic astrocytoma/ganglioglioma and 
unnecessary invasive interventions [10].

Although GFAP which is part of the component of Rosenthal fibers is particularly expressed 
in neural stem cells in subventricular zone of the lateral ventricles [11], a tumor-like lesion 
in the lateral ventricle is a rare condition in AOAD. It is important for clinicians to be aware 
that tumor-like lesions can occur during the course of AOAD, to avoid delayed diagnosis or 
misdiagnosis which may lead to unnecessary procedures and inappropriate treatment. We 
suggest that, Clinicians should be aware of AOAD and consider genetic testing for GFAP gene 
mutation in patients presenting with atypical tumor-like focal lesions in association with 
atrophy of medulla oblongata and upper cervical spinal cord, and frontal predominance of 
white matter abnormalities.

The authors thank the patient and his family for participating in this research. The authors 
are thankful to Fudan University for developing and encouraging the research platform to 
serve the community and world.
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Fig. 2. Axial T2 FLAIR images showing hyperintensity in the cervical spinal cord (a, arrowhead), medulla 
oblongata (b, c, arrowheads), and midbrain (d, arrowhead). Cranial MRI showed cerebral white matter ab-
normalities with frontal predominance (arrowhead) in axial T2 FLAIR images (e). Cranial MRI showed mild 
atrophy in the midbrain, medulla oblongata, and upper cervical spinal cord in the sagittal T2WI image (f). 
Axial spinal MRI showed hyperintensity involving the corticospinal tracts extending from carotid 3 (g, ar-
rowhead) to carotid 7 (h, arrowhead) in T2WI. FLAIR, fluid attenuated inversion recovery.
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Fig. 3. Chromatograms of sequencing 
results of the patient (a), father (b), 
and mother (c). The area of the GFAP 
gene exon 1 had a heterogeneous mis-
sense mutation point c.236G>A (gua-
nine > adenine), leading to amino acid 
change in p.R79H (arginine > histidine). 
GFAP, glial fibrillary acidic protein.
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