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SHORT REPORT

Balo's concentric sclerosis: a clinical case study of
brain MRI, biopsy, and proton magnetic
resonance spectroscopic findings

Mee Ohk Kim, Sang Ahm Lee, Choong Gon Choi, Joo Ryoung Huh,
Myoung Chong Lee

Abstract
The antemortem diagnosis of Balo's con-
centric sclerosis was made in a 52 year old
woman with subacute right hemiparesis
on the basis ofbrain MRI and stereotactic
brain biopsy, which showed multiple
ring-like lesions of lamellated demyelina-
tion alternating with spared white matter.
Proton magnetic resonance spectroscopy
(lH-MRS) was carried out one and nine
months after the onset of illness. The first
'H-MRS showed a decreased N-acetyl
aspartate peak, an increased choline
peak, presence of large lipid peaks, and
high resonance at 1-4 ppm. The second
'H-MRS disclosed changes such as a
decrease of lipid signal, a decrease of res-
onance at 1-4 ppm, and an increase in the
myoinositol peak. These findings are sim-
ilar to those reported for multiple sclero-
sis. It seems that this is the first report of
'H-MRS findings in Balo's concentric
sclerosis.
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Balo's concentric sclerosis is a rare demyeli-
nating disorder. It is pathologically charac-
terised by alternating bands of demyelinated
and myelinated white matter.'-3 The patho-
genesis of these banded patterns are still
poorly understood. Proton magnetic reso-
nance spectroscopy ('H-MRS) offers a non-
invasive way to study biochemical changes that
may help to understand the pathogenesis.

Recently, some patients with Balo's concen-
tric sclerosis have been diagnosed at ante-
mortem examination using brain MRI and
biopsy.49 However, in vivo 'H-MRS findings
in Balo's concentric sclerosis has not yet been
described.
We present 'H-MRS findings in a patient

with Balo's concentric sclerosis, diagnosed by
MRI and stereotactic brain biopsy.

Case report
A 52 year old woman presented with subacute
right hemiparesis. She was well until two
weeks before admission, when she noted right
leg weakness. By the next week she had devel-
oped weakness of her right arm.

Neurological examination disclosed a right
hemiparesis with right facial weakness of a
central type. The deep tendon reflexes were
increased with extensor plantar response on
the right side. A snout reflex was found.

Analysis of CSF showed mild pleocytosis (9
white blood cells/mm3), normal total protein,
and no oligoclonal band. The IgG index in
CSF was 0 79. Brainstem auditory evoked
potentials, pattern shift visual evoked poten-
tials, and somatosensory evoked potentials
were all normal. Routine haematological and
biochemical tests were normal.

Brain MRI showed multiple lamellated
white matter lesions with marginal gadolinium
enhancement in the right frontal lobe and
bilateral centrum semiovale (fig 1A). Treat-
ment was started with intravenous dexametha-
sone. The right hemiparesis began to improve
during the first week of treatment. Brain MRI
was repeated 14 days after treatment. The
ring-like pattern of lesions was not changed
but the right frontal lesion was considerably
increased in size despite clinical improvement.
The brain biopsy was done on the 22nd day in
hospital. The right hemiparesis gradually
resolved over the next five months. She has
done well without relapse for more than 17
months.

Pathological findings
An MR guided stereotactic needle biopsy was
obtained from the left centrum semiovale
lesion. Haematoxylin-eosin and luxol fast blue
staining of biopsied brain sections showed the
alternation of bright and dark bands under
light microscopy ( x 40); the dark bands rep-
resented preserved myelinated areas and the
bright bands demyelinated ones. An immuno-
histochemical study with HAM 56 antibody
disclosed much increased numbers of macro-
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Figure 1 (A) The
abnormal signal intensities
on proton weighted
imaging were composed of
repetitve alternations of
inner higher signal
intensities and surrounding
outer lower signal
intensities which looked
like lamellated rings. (B)
Immunohistochemical
study using HAM 56
antibody for macrophage
disclosed increased numbers
of macrophages only in the
demyelinated areas (D)
indicative of repetitive
alternations of myelinated
(M) and demyelinated
areas (D).

phages, but only in the demyelinated areas (fig
1B). In the demyelinated areas, reactive astro-
cytosis, foamy macrophages, and perivenular
mononuclear cells infiltration were noted
under light microscopy ( x 200).

Proton magnetic resonance spectroscopy
('H-MRS)
In vivo 'H-MRS using a GE 1-5T Signa MR
system was performed one and nine months
after the onset of illness. Local proton spectra
were recorded with stimulated echo acquisi-
tion mode (STEAM) sequences (TR 3-0 s,

TE 30 ms, 64 AVG, volume 8-9 ml) before
gadolinium enhancement.
The first 'H-MRS was obtained from the

left enhancing centrum semiovale lesion. It
showed a decrease in N-acetyl aspartate:crea-
tine ratio and an increase in choline:creatine
ratio. The more striking findings were the
presence of large resonances at 0-9, 1-3, and
1 4 ppm (fig 2A).
The second 'H-MRS was obtained from the

right non-enhancing centrum semiovale lesion
because brain biopsy was done at the left side.
Compared with the first 'H-MRS, the large
resonances at 0 9, 1-3, and 1-4 ppm were very
reduced and the myoinositol peak was signifi-
cantly increased (fig 2B). There were no sig-
nificant changes in N-acetyl aspartate and
choline peaks.

Discussion
The antemortem diagnosis of Balo's concen-

tric sclerosis was made in our patient on the
basis of brain MRI and stereotactic biopsy,
which showed multiple ring-like lesions of
lamellated demyelination alternating with
spared white matter. These findings are the
hallmarks of Balo's concentric sclerosis. The
pathogenesis of these banded patterns in large
cerebral lesions are still poorly understood.
Recently, Yao et al considered that oligoden-
droglial loss is important in the pathogenesis
of demyelination and that partially myelinated
areas probably represent stages of ongoing
myelin breakdown rather than remyelination

Ml

of previously demyelinated areas. 1
'H-MRS may provide new insights into var-

ious brain diseases, especially into demyelinat-
ing diseases. There are several reports of the
value of 'H-MRS in diagnosing multiple scle-
rosis, monitoring its progression, and evaluat-
ing its response to treatment. 11-18 Balo's
concentric sclerosis has apparently not yet
been studied with 'H-MRS.

In our case 'H-MRS was initially studied at
the acute enhancing lesion one month after
the onset of symptom. The characteristic find-
ings were a decrease in the N-acetyl aspar-
tate:creatine ratio, an increase in choline:
creatine ratio, and a presence of high reso-
nances at 0-9, 1-3, and 1-4 ppm. These spec-
troscopic findings are very similar to those
found in acute plaques of multiple sclero-
SiS.11-13 15 N-acetyl aspartate has been impli-
cated as a neuronal marker and its decrease
may be explained by neuronal or axonal loss
and gliosis.'11-5 The increase in choline may
reflect the breakdown of myelin membrane
phospholipids.""-1'5 The short echo 'H-MRS
can detect myelin breakdown products, which
probably cause an increase in lipid resonances.
Short echo spectra from acute enhancing mul-
tiple sclerosis plaques invariably show the
presence of large lipid resonances at 0-9 and
1-3 ppm. These resonances are not due to
extra voxel contamination from the scalp"3 and
have been assigned to the methyl and methyl-
ene groups of lipid.'9 A resonance at 1-4 ppm
was very prominant in our case. It is not yet
clear which metabolite produces this reso-
nance. There is some evidence that the poly-
peptide thymosin 4 is found in macrophages
and in a subset of oligodendrocytes, and pro-
duces resonances in this region of the spec-
trum.20 Davie et al showed that this resonance
has a longer T2 than the methylene group at
1-3 ppm because it was more prominant at
TEs of 20-30 ms.'3

Follow up 'H-MRS showed changes in
spectra from the previous one. The relevant
differences were a remarkable decrease of lipid
signal, the resonance at 1 4 ppm, and the
increase in the myoinositol peak. There were
no significant changes in N-acetyl aspartate
and choline peaks. Some reports suggest that
the time course of increased lipid resonance is
compatible with the histologically determined
time course of disappearance of lipid laden
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Figure 2 (A) This first
1H-MRS (TR = 3-0 s,
TE = 30 ms) shows large
lipid signals at 0-9 and 1 3
ppm, a large resonance at
1 4 ppm (white arrow), a
decrease in NAA:creatine
ratio, and an increase in
choline:creatine ratio. (B)
The second 'H-MRS (TR
= 3s0S, TE = 30 ms),
nine months after the
initial symptoms shows
changes such as a decrease
in lipid signal, a decrease
in the resonance at 1 4
ppm, and an increase in
myoinositol peak. There
are no significant changes
in NAA and choline
peaks. NAA = N-acetyl
aspartate; ml =
myoinositol; Cho =
choline; Cr = creatine.

A

B

macrophages from areas of acute myelin
destruction.'3 Myoinositol has been reported
to be present only in glial cells and it was sug-
gested that it may be used as a glial marker.18
This increase of myoinositol was attributed to
the process of gliosis, suggesting the healing
phase of demyelinating plaque.'7 18 Increase of
myoinositol in vivo have been seen in chronic
as well as acute lesions.'3 1 18

These characteristic 1H-MRS findings in
our case, which are similar to those reported in

multiple sclerosis, may be useful in under-
standing the pathogenesis of Balo's concentric
sclerosis. Also, 'H-MRS may have additional
diagnostic value in allowing brain biopsy to be
avoided in the diagnosis of Balo's concentric
sclerosis if IH-MRS is combined with typical
MRI findings.
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