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Fig. 1 Magnetic resonance images on the third day of
hospitalization.
(a) A fluid attenuated inversion recovery (FLAIR) image
(TR/TE 9,000/112); (b) A Tz weighted image (TR/TE
4,720/124); (c), (d), (e), (f) Gadolinium-enhanced T1 weight-
ed images (coronal image TR/TE 578/11; axial image
TR/TE 602/11). Fig. 1a and 1b show the expanded hy-
perintensity in the white matter of the left frontal lobe.
Fig. 1c and 1d show the open ring sign and arc-like en-
hancement in this region, respectively. Gadolinium-en-
hanced Ti weighted images also show enhanced lesions
in both the periventricular region along the inferior horn
of the right lateral ventricle (e, arrow) and the juxtacorti-
cal region beneath the right motor cortex (f, arrow).
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Fig. 2 'H-MRS of the brain showing left frontal lobe lesion (a, b) and the normal-appearing white
matter NAWM) on the opposite side (c) (15T, PRESS, TR 1,500 ms). Single voxel spectroscopy
(SVS) spectra of the lesion shows the elevation of choline as well as the reduction of NAA with
both short TE (a, 35 ms) and long TE (b, 135 ms), while SVS of the NAWM does not (c, TE 35
ms). SVS with a short TE also demonstrates the elevation of Glx peaks in the same lesion (a).
Cho, choline; Cre, creatine; Glx, glutamine and glutamate complex; Lac, lactate; Lip, lipid; NAA,

N-acetylaspartate.
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Fig. 3 MRI after three sets of steroid pulse therapy.
(a) An axial plane of the T2 weighted image (TR/TE 3,572/96) showing the reduction of TDL in
the left frontal lobe when compared with Fig. 1b. This image also shows a new lesion in the poste-

rior limb of the left internal capsule (arrow). (b) Another axial plane further depicting a small ovoid-

like lesion toward the left lateral ventricle (arrow), suggesting a demyelinating plaque of multiple

sclerosis.
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Abstract

Diagnosis of pediatric multiple sclerosis initially presenting with tumefactive demyelinating lesion using
IH-magnetic resonance spectroscopy

Takashi Kageyama, M.D., Ph.D.”, Yoko Gotoh, M.D.”, Fumie Sano, M.D.”, Takeo Katoh, M.D., Ph.D.”,
Mituhiko Nambu, M.D., Ph.D.”, Tsutomu Okada, M.D., Ph.D.” and Toshihiko Suenaga, M.D., Ph.D."
"Department of Neurology, Tenri Hospital
*Department of Pediatrics, Tenri Hospital
“Department of Radiology, Tenri Hospital
“Department of Pediatrics, Kyoto University Hospital

We report a case of tumefactive demyelinating lesion (TDL) diagnosed using 'H-magnetic resonance spectros-
copy (‘H-MRS) and conventional magnetic resonance imaging (MRI). A 7-year-old girl was admitted to our hospital
with complaints of sleepiness and clumsiness of the right limbs. Neurological examination showed somnolence,
right-sided apraxia, and hemiparesis with enhanced tendon reflexes and Babinski sign. Conventional brain MRI
revealed extensive hyperintensity in the subcortical white matter of the left frontal lobe in both T, weighted and
fluid attenuated inversion recovery images. Gadolinium-enhanced T, weighted images showed a tumor-like lesion
in this area with interrupted rim enhancement, termed open ring sign, and a periventricular lesion along the infe-
rior horn of the right lateral ventricle and a juxtacortical lesion under the right motor cortex. In 'H-MRS, both sin-
gle voxel spectroscopy (SVS) and chemical shift imaging showed elevation of choline and reduction of N-
acetylaspartate in the left frontal lobe lesion. Furthermore, SVS with a short echo time revealed elevated peaks
for glutamate/glutamine complex in this lesion. These results suggested the demyelinating nature of this tumor-
like lesion, in accordance with the concept of TDL. Based on this diagnosis, we treated the patient with three sets
of methylprednisolone pulse therapy, which resulted in the reduction of TDL and neurological improvement. A
follow-up study using MRI also demonstrated two more lesions in the corona radiata and internal capsule of the
left hemisphere, supporting a diagnosis of multiple sclerosis based on the revised McDonald’s criteria (2010). We
concluded that '"H-MRS may be beneficial in the differential diagnosis of TDL.

(Clin Neurol 2011;51:688-693)
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