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Abstract.We report MRI ¢ndings in a 56-year-old woman with Balo's concentric sclerosis (BCS)
who initially presented with a progressive hemiparesis. MRI showed two lesions with a concentric
pattern in the left frontoparietal region and a laminated, arcuate pattern in the right frontal region.
These patterns were best seen in post-contrast images and were consistent with BCS. In addition,
there were several small cerebral multiple sclerosis-like plaques. The clinical symptoms improved
and the MR ¢ndings regressed after corticosteroid therapy. The patient had completely recovered
12 months later, except for mild right hand numbness. MRI showed further regression of the
lesions, but the concentric pattern was still present. This case demonstrated that BCS can run a
benign prolonged course and may persist for a long time. Concentric or laminated contrast
enhancement in the acute phase may suggest that bands of demyelination in BCS occur synchro-
nously rather than successively.

Balo's concentric sclerosis (BCS) is a rare
demyelination disorder characterized pathologi-
cally by concentric lesions of alternating demyeli-
nated and myelinated bands in the white matter [1,
2]. Most cases of BCS have been diagnosed on
post-mortem examination. However, several cases
have been diagnosed antemortem by MRI [3^10].
We describe MR ¢ndings in a patient with BCS
exhibiting distinctive contrast enhancement pat-
terns, and discuss the relationship with the clinical
course and pathogenesis.

Case report
A 56-year-old woman was admitted to hospital

with a 2-week history of progressive weakness in
the right limbs, especially the leg. Physical examina-
tion showedmild right central facial palsy and right
hemiparesis. Slight slurring of speech and gait dis-
turbances were also noted. There were no sensory
disturbances. MRI (Figure 1) showed two large
contiguous lesions with vague concentric architec-
ture in the left frontoparietal region.Therewasmild
perifocal oedema and local mass e¡ect. Another
wedge-shaped lesion with a lamellar pattern was
noted in the right frontal subcortical region. Inaddi-
tion, there were several plaque-like lesions in both
thalami, the right basal ganglion and the periventri-
cular area on proton density and T2 weighted
images.After intravenous administrationof gadoli-
nium, the nodule in the left frontoparietal region

exhibited conspicuous concentric ring enhance-
ment, and the right frontal subcortical lesion
demonstrated laminated enhancement. Some of
the plaque-like lesions also showed dot enhance-
ment (Figure 1). Based on the MR ¢ndings, a pre-
sumptive diagnosis of BCS was made. Stereotactic
CT-guided biopsy of the largest concentric lesion
showed mild gliosis, foamy histiocytes and perivas-
cular cu¤ng of lymphocytes, compatible with an
acute demyelinating process.

The patient was initially treated with oral
prednisolone 60 mg day^1. The right hemiparesis
markedly improved after 2 weeks of treatment. The
gait disturbances, slurred speech and left central
facial palsy completely recovered.The dose of pred-
nisolonewas thengradually reduced to30 mgday^1.
Therighthemiparesishadresolvedwithin1monthof
treatment.The secondMR scan showed a reduction
in the size andnumberof the lesions.Thegadolinium
enhancement of the lesions also decreased, and only
slight peripheral enhancement was seen in the left
frontoparietal lesions. The prednisolone dose was
further reduced to 5 mg day^1. 3 months after treat-
ment, the patient developed numbness and clumsi-
ness of the right hand. The third MR scan showed
further reduction in size of the white matter lesions
in the left frontoparietal regionswith loss of contrast
enhancement. However, a new, small, non-
enhancing lesion in the left midbrain was found.
Prednisolone therapy was resumed at 15 mg day^1.
The clumsiness gradually resolved within 1 year of
treatment and the numbness slightly improved. The
fourth MRI showed further regression of the white
matter lesions but the concentric pattern of the left
parietal lesionwas still present (Figure 2).
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Figure 1. MRI 17 days after the onset of symptoms. (a) Axial T1 weighted image and (b) T2 weighted image shows
nodular lesions in the left parietal and right frontal subcortical region (arrow). Two small plaques were also noted in
the right periventricular region. (c) After contrast enhancement, axial T1 weighted image shows enhancement of con-
centric rings in the left frontoparietal lesions, laminated arcuate enhancement of the right frontal subcortical lesion,
and dot enhancement of the right periventricular lesions. (d) The striking concentric enhancement of the left parietal
lesion is also seen on the coronal contrast enhanced T1 weighted image.
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Discussion
BCS is a rare demyelinating disease. The patho-

genesis of the concentric bands remains controver-
sial. Moore et al [11] proposed that these bands
may represent areas of remyelination at the bor-
ders of successive episodes of acute demyelination.
The centre of the lesion is the oldest area, with the
concentric rings of demyelination decreasing in
age with increasing distance from the centre.
However, Yao et al [12] suggested that the myeli-
nated bands may represent early stages of demye-
lination rather than remyelination.

BCShadbeenthoughttohaveaslightlyhigherpre-
valence among young males and to run an acute,
rapidlyprogressivelyfatalcourse[1,2].Recently,sev-
eral patients with a non-fatal form of BCS and the
characteristic MR features have also been reported
[3^6, 8, 10]. These patients, like the one presented
here, remained alive for manymonths or years after
thediagnosis.ThismayimplythatmanycasesofBCS
with a benign course were not recognized before the
advent of MRI. Thus, the clinical course of BCS is
variable and not so fulminant as previously thought.
Clinical and MRI improvement followed predniso-
lone therapy in this case, although an exacerbation
occurredwhen prednisolonewas being tapered.

Of the nine cases of BCS diagnosed by antemor-
tem examinations [3^10, 13], seven were diagnosed
solely by the characteristic concentric pattern on
MRI [3, 5^10]. In these cases, MRI showed that
BCS had concentric hypointense bands on T1

weighted images and hyperintense bands on T2

weighted images, alternating with isointense white
matter. The hyperintense signals on T2 weighted
images corresponded to concentric bands of
demyelination with gliosis and perivascular lym-
phocytic in¢ltration. The areas of isointense white
matter bands on T2 weighted images represented
spared white matter or areas of remyelination [7].
After gadolinium administration, the lesion shows
peripheral contrast enhancement or garland-like
enhancement [4, 6, 8^10]. In our case, striking con-
centric ring enhancement and laminated arcuate
enhancement were well demonstrated in the left
frontoparietal lesions and the right frontal lesion,
respectively. Contrast enhancement in the brain
indicates blood^brain barrier disruption and acute
disease activity. Thus, concentric ring enhance-
ment of the lesion may re£ect that active demyeli-
nation in the concentric bands occurs
simultaneously. In the light of the present case,
bands of demyelination in BCS are likely to occur
synchronously rather than successively.

(a) (b)

Figure 2. Follow-up MRI 12 months later. (a) Axial T2 weighted image and (b) sagittal T1 weighted image show that
the concentric pattern of the left parietal lesion is still present.
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Over time, the MR abnormalities of BCS
decrease in size and do not enhance with contrast
medium. The duration of the characteristic con-
centric pattern is variable, ranging from 6.5 weeks
to 1 year [3, 6, 8, 9]. Bolay et al [9] suggested that
the concentric pattern might be a transient feature
in the development of BCS. However, this descrip-
tion does not concur with the ¢ndings in our case,
where the concentric bands were still visible on
MRI more than 1 year after diagnosis.

There is still controversy about whether BCS is a
separate demyelinating disease from multiple
sclerosis [2, 5, 7, 8]. Interestingly, both concentric
lesions and multiple sclerosis-like plaques were
found in the MR images of our patient. Another
small, new lesion developed in the brainstem dur-
ing reduction of prednisolone therapy. These ¢nd-
ings support the proposal by Yao et al [12] that
BCS is a rare variant of multiple sclerosis.
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