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MR Imaging of Amyotrophic Lateral Sclerosis

Hiroshi Oba!, Tsutomu Araki®, Shuichi Monzawa', Hiroshi Onishi?, Keiji Toyama,
Kenji Kachi?, Youko Nogata!!, Kuni Ohtomo?, Kiyoshi Koizumi®,
Guio Uchiyama? and Zenji Shiozawa?
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2) Department of Third Medicine, University Hospital of Yamanashi
3) Department of Radiology, Faculty of Medicine, University of Tokyo

Research Code No. : 503.9
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Magnetic resonance imaging (MR imaging) provides a sensitive method for mapping the normal
and pathological distribution of iron in the brain. High field strength MR imaging (1.5 T) was used to
evaluate eight patients with amyotrophic lateral sclerosis (ALS) and 49 neurological normal control
patients. All eight ALS patients showed decreased signal intensity in the motor cortex on T2-weighted
images, while only one of the normal control patients showed this finidng.

The results suggested that the decreased signal intensity in the motor cortex in ALS was caused

by the deposition of iron in this area.
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Fig. 1 Case 1. A 42-year-old female with ALS. a. T,-weighted axial image (TR/
TE: 2,000/80msec). The cortex of precentral gyrus shows marked reduction of
signal intensity (arrows). b. T,-weighted axial image (TR/TE: 500/20msec).
The cortex of precentral gyrus shows no reduction of signal intensity.
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Table 1 Decreased signal intensity in the motor
cortex on T2-weighted image

Decreased signal intensity ALS Normal
of motor cortex case(MRID) control
positive + 8(13/14) 1
negative - 001/14) 48

Total 8 49

8 ek 4 filiz T,o8FR G IC 35\ TR I B (E
EHERD b, ER 1 (Fig. 43 X OYERF 5 13
PIE R B RN, FEGI 2 35 X OVER 4 13
BB T T hEESRR LR,

x =

% MRI &0 T, 5##8&i1 T, ALS 8 fi4
fl (14ESIMEE) whOMBEE (—H4.0
#ESED) CRELAESDOETEZR D, E
HHTREOKRE S RDI S DE4fIF 1 T
BHote, EEBRAD T, 8 HE& T, KERXEEHI
WREEELRT. PLORIEROESE T T, 548
BRorcTHRDdLN, T EBRISITT e b vE
BTG TS bl h - fe, HEA R IEBIX
ahTwigwd, S ALS BZEo+h.LETE K
B2 T, MR TES S LR LCERE, $olk
L AW ORE—c kb, T, 28T 5%

Table 2 Summary of symptoms and MRI findings in 8 cases of ALS

High signal intensity
of pyramidal tract

Reduced signal intensity

Upper Lower of motor cortex

Duration Bulbar neuron  neuron

Case Age Sex

(years) symptom

symptom symptom MRy ) 2 3 MRI 1 2 3
1 42 F 1.6 e + + +(19MD*  +(21M) - -
2 68 F 3 + + + +(36M)
3 60 M 4.3 * + - —(52M)  +(56M)  +(60M) = - -
4 69 M 2.6 + + - +(33M) 4+ (40M) + +
5 40 F 252 - + + +(26M) +
6 8 F 4.4 # + + +(53M) -
7 52 F 2 H + - +(23M)  +(28M)  +(30MD - = =
8 40 F 2.9 e + + +(35M) -

*Time duration from onset
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Fig. 2 Case 3. A 60-year-old male with ALS. a. MRI (T,-weighted, a.x1a1) at 52
months from onset. The reduction of signal intensity in the cortex of phecentral
gyrus is not apparent. b. MRI (T,-weighted, axial) at 56 months from onset.
The cortex of precentral gyrus shows decreased signal intensity (arrows). c.
MRI (T,-weighted sagittal) at 56 months from onset. The cortex of precentral
gyrus shows marked reduction of signal intensity (arrows). d. MRI (T,-
weighted, axial) at 60 months from onset. The reduction of signal intensity in
the cortex of precentral gyrus is more apparent (arrows).
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Fig. 3 Case 4. A 69-year-old male with ALS. a. ALS BEOBRBETCHDEBEEZOFER IO
T,-weighted axial images. Signal intensity is FLELTHMELVTHS S,
reduced in the cortices of precentral (arrow o = ) e .
head), postcentral (white arrow) and middle BigR & B L OBRE XIS L e, &
frontal gyrus (curved arrow). OEFEEDMEIEEL T Tk biow, Hi4E

FRRICIEBEPY BRI TETE L 7o I195Y, i & & b
I L, 4#6 2 i, BERCIEET S,
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Fig. 4 Case 1. A 42 year-old-female with ALS. a.
T,-weighted axial image. Small foci of high sig-
nal intensity are observed in the posterior limb of
internal capsule bilaterally (arrows). b. T,-
weighted axial image. Small foci of high signal
intensity are observed in the wventral part of
mesencephalon (arrows). Those findings may
reflect the demyelination of pyramidal tract. c.
T,-weighted coronal image. Pyramidal tract
shows high signal intensity bilaterally (black
arrows). The cortex of precentral gyrus shows
marked reduction of signal intensity (white
arrows).
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