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Adult-onset leukoencephalopathy with axonal spheroids and pigmented glia (ALSP) is a rare
neurodegenerative disorder characterized by cerebral white matter abnormalities, myelin
loss, and axonal swellings. ALSP is caused by mutations in colony stimulating factor 1 re-
ceptor gene. We report an ASLP patient with asymptomatic intracranial calcifications dis-
tributed in white matter found incidentally in a health screening.
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Introduction

Adult-onset leukoencephalopathy with axonal spheroids
and pigmented glia (ALSP) is a rare white matter disor-
der. ALSP was previously known to be 2 neurodegenera-
tive disorders: hereditary diffuse leukoencephalopathy with
spheroids and familial pigmentary orthochromatic leukodys-
trophy [1]. However, hereditary diffuse leukoencephalopa-
thy with spheroids and familial pigmentary orthochromatic
leukodystrophy should be regarded as a single clinicopatho-
logic entity. Colony stimulating factor 1 receptor gene (CSF1R)
mutations have been identified in families with both these
diseases [1,2].

To the best of our knowledge, there have only been few re-
ports regarding imaging appearance of ALSP in Korea [3]. We
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present a case of ALSP with computed tomography (CT) and
magnetic resonance (MR) imaging findings.

Case report

A 3l-year-old woman had intermittent headaches over 10
years. She did not have any neurological symptoms except
headache. She received conservative treatment. Laboratory in-
vestigations for infectious, inflammatory, vitamin deficiency,
mitochondrial, and rheumatological etiologies were negative.
Cerebrospinal Fluid (CSF) analysis was negative for oligoclonal
bands and antiaquaporin-4 antibody. Seoul Neuropsychologi-
cal Screening Battery revealed mild to moderate impairment
of language function (difficulty of naming). Patient’s clinical
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Fig. 1 - Axial CT images (A-C) show multiple symmetric small-sized discrete calcifications in the bilateral frontal and

parietal subcortical and periventricular white matter.

past history was unremarkable. Her father had early onset of
memory loss and unexplained muscle weakness. He died at
the age of 58 of unknown cause.

Brain CT showed multifocal discrete calcifications in bi-
lateral frontal and parietal white matter (Fig. 1). MR imag-
ing showed multifocal small nodular high signal intensi-
ties in bilateral frontal white matter on T2-weighted and
fluid-attenuated inversion recovery (FLAIR) imaging. These le-
sions showed high signal intensity with or without restricted
diffusion on diffusion-weighted imaging (DWI) (b value=
1000 s/mm?), with apparent diffusion coefficient (ADC) map.
In addition, these lesions were iso- to hypointensity on T1-
weighted images. There was no contrast enhancement of any
of these lesions. Sagittal T2-weighted imaging showed normal
appearance of corpus callosum and normal callososeptal in-
terface area. Follow-up MR imaging after a month showed no
change of high signal intensity lesions on T2-weighted imag-
ing and FLAIR imaging with persistent high signal intensity on
DWI (Fig. 2).

Genetic analysis of the CSF1R gene was performed due to a
suspected diagnosis of ALSP; a c.1780G>C mutation was iden-
tified.

Discussion

ALSP is an autosomal dominant disease [4], resulting from
mutations in the tyrosine kinase domain of the CSF1R gene
which is mainly expressed on the surface of microglia and in
neurons to a lesser extent [2]. The mutation in the current case
is present in exon 13, CSF1R:p.G594R.

The mean age at onset of ALSP is 42 years (range, 15-78
years) [1]. Disease onset is often marked by neuropsychiatric
features including behavioral changes, executive dysfunc-
tion, depression, anxiety, psychosis, and progressive cogni-
tive decline [1]. Motor and gait disturbances, including ataxia,
apraxia, and pyramidal dysfunction may appear as the disease

progresses [1]. Some patients develop Parkinson like symp-
toms, including resting tremor, rigidity, bradykinesia, and pos-
tural instability [5]. Epilepsy is a common neurologic symp-
tom, especially at late stages of disease [6].

Brain CT shows multifocal calcifications in cerebral white
matter. Radiologists can make a diagnosis of sequelae of peri-
natal (TORCH) or previous infection (tuberculosis, neurocys-
ticercosis, etc.) [7]. However, calcifications in TORCH infections
are commonly seen in periventricular white matter, basal gan-
glia, cerebral cortical areas, and subependymal sites [7]. A
“target sign” representing a central nidus of calcification sur-
rounded by a ring of enhancement is usually associated with
intracranial tuberculosis [7]. In our case, calcifications tend to
be distributed in the subcortical white matter than periven-
tricular area. Calcifications are usually symmetric. The have
“stepping stone appearance” in sagittal view. They are often
observed bilaterally in the frontal white matter adjacent to
the anterior horn of the lateral ventricle and the subcorti-
cal region of the parietal lobe [8]. In most patients with ge-
netic and metabolic disorders, calcifications are usually ob-
served in the basal ganglia, thalamus, and cerebellum on
CT scans [8]. However, these regions are not typical in ALSP
patients [8].

Typical MR imaging findings are bilateral patchy, diffuse, or
confluent T2 hyperintensities in the white matter [1,9]. Serial
MR imaging of an asymptomatic CSF1R mutation carrier sug-
gests that white matter lesions may be asymmetric initially,
small-sized nodular hyperintensities in presymptomatic early
states, becoming more widespread, patchy, confluent, and
more symmetric distribution in later stages [10]. Frontal and
parietal lobe predominance with involvement of the periven-
tricular deep white matter without abnormal gadolinium en-
hancement has been observed |5, 9]. Subcortical U-fibers are
generally spared [1].

DWI hyperintensities are punctate with restricted diffu-
sion or normal intensity on ADC maps [9]. These abnormal-
ities are typically located in the centrum semiovale and/or
corona radiate and sometimes enlarging and coalescing [9].
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Fig. 2 - DWI (A and B) and ADC maps (C and D) show multiple small nodular high signal intensities in the bilateral frontal
white matter on DWI with/without restricted diffusion, compatible with the areas of cytotoxic/vasogenic edema in the
lesions. Also FLAIR images (E and F) show multiple small nodular high signal intensities in the bilateral frontal
periventricular white matter.
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These DWI findings are mimics of internal border zone in-
farction. However, DWI lesions in ALSP are persistent with
progression over months to years [3,9]. In the early stage of
disease, MR imaging findings may mimic common demyeli-
nating disease of the brain, such as multiple sclerosis. How-
ever, there is no white matter lesion in callososeptal inter-
face in ALSP. Brain calcification in multiple sclerosis has never
been reported until now. Our presymptomatic patient’s MR
imaging showed bilateral small nodular T2 hyperintensities
in the frontal lobe and similar distribution on DWI for a
month.

Thinning of the corpus callosum is a characteristic of ALSP.
It can be observed even in the early stages of the disease [1].
However, in the current case, this finding did not show on MR
imaging.

Another adult-onset leukoencephalopathy due to autoso-
mal recessive mutations in the mitochondrial alanyl-transfer
RNA synthetase 2 gene (AARS2-L) shows clinical, imaging,
and pathologic characteristics similar to ALSP [9]. Differen-
tiating features on imaging are marked restricted diffusion
on ADC map in AARS2-L; however, in ALSP, ADC values ap-
pear similar to or slightly lower than normal white matter
[9]. The suppression of rarefied periventricular white matter
signal on T2-weighted and FLAIR imaging in AARS2-L has
not been described in ALSP [9]. Another feature to differen-
tiate ALSP and AARS2-L is the presence of calcifications in
the frontal periventricular white matter in ALSP but not in
AARS-L [9].

Conclusion

In summary, characteristic distribution of calcifications with
bilateral small nodular hyperintensities in the white matter
on T2-weighted image and persistent DWI lesions should alert
a radiologist to possible ALSP.
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