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Clinical Diagnosis of Neuromuscular Diseases Using Fat/Water
Suppression Magnetic Resonance Imaging

AkiQ TSUBAHARA and Yasutomo OKAJIMA*

Pixel values in fat/water suppression MRI, and the T 1 and T 2 relaxation times
of skeletal muscles were measured to establish criteria for the clinical MRI diagnosis
of neuromuscular diseases. The subjects were 15 patients with a diagnosis of
‘neuromuscular disease based on clinical symptoms and findings made by electro-
physiological methods, and 3 patients with hysterical conversion reactions. Normal
values were obtained from 33 healthy volunteers. Transaxial MR images of the
bilateral thigh muscles were recorded with T 1/T 2 relaxation time calculation
imaging and fat/water suppression imaging (Dixon’s method) .
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The patients with muscular dystrophy showed remarkably decreased pixel values
in their water images (PV 1) and tremendously increased pixel values in their fat
images (PV 2).
seemed to be related to the fact that the extent of the increase in PV 2 was relatively

The finding that T 1 became much shorter and T 2 slightly longer

greater than that of the decrease in PV 1. The patients with polymyositis showed a
PV 1 value that was higher than normal. This finding was quite different from that
for muscular dystrophy. As this disease grew worse, the PV 2 increased. The
length of T1 seemed to depend on the relationship between PV 1 and PV 2.
Prolongation of T 2 appeared to be due to increase in PV 2. Both PV 1 and PV 2 in
myotonic dystrophy and neurogenic diseases were slightly higher than normal. The
patients with polyradiculoneuropathy showed both T 1 and T 2 relaxation times that
were longer than normal. However, the T 1 relaxation time in motor neuron
diseases had a tendency to become shorter. The parameters in the patients with
hysterical conversion reactions remained approximately within normal range. We
concluded that measurements of the objective parameters in MRI are useful for the

clinical diagnosis of neuromuscular diseases. (Accepted on September 2, 1995) Kawasaki

2% H3E 1995)
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Table 1. Pixel values and relaxation times in the vastus lateralis
Patients| Sex | Age | Diagnosis Me:izzred PV 1 (water) PV 2 (fat) T1 (msec) T 2 (msec)
1 man 45 | LG left 83.4 319.2 250.4 60.2
Dystrophy
2 |woman| 5 | Fukuyama left — — 385.3 51.8
Dystrophy
3 |woman| 20 |PM;mid* | left 122.9 15.2 537.6 38.9
4 man 65 | PM; left 157.6 23.5 — —
moderate*
5 man 42 | PM; severe* | left 151.4 123.5 426.9 72.8
6 man 25 | Myotonic left 147.7 31.7 519.5 48.7
Dystrophy
man 57 | Polyneuropathy | left 161.0 54.9 601.1 81.6
8 man 74 | Polyneuropathy | left 147.4 57.2 659.9 96.3
9 |woman| 70 | Polyneuopathy | left 166.9 47.5 622.0 111.5
10 man 53 | ALS left 141.2 72.1 426.9 50.9
11 |woman| 60 |ALS left 152.4 18.7 569.7 46.1
12 man 69 | SPMA left 146.8 76.5 428.4 45.3
13 man 69 | SPMA left 126.8 42.3 474.9 47 .4
14 man 39 | Polio right 145.7 9.9 559.3 36.9
15 man 50 | Polio left 138.8 92.2 354.3 45.8
16 |woman| 17 | Hysteria left 126.4 14.5 538.7 38.6
17 |woman| 20 | Hysteria left 128.5 11.3 559.4 40.5
18 |woman| 47 | Hysteria left 153.5 36.6 552.6 51.1
normal | men & women | 25-4() left | 122.3+12.6(n=8) 14.146.2(n=8) 534.3+29.6(n=11) | 37.5+3.5(n=11)
normal | men & women | 41-60 left | 123.9£18.7(n=5) 14.8£3.8(n=5) 523.8£43.5(n=10) | 39.3+5.5(n=10)
normal |men & women | 61 -8() left | 141.0% 6.0(n=5) 33.4£3.0(n=5) 539.9148.8(n=5) | 46.9£8.0(n= 5)
* mild ; a patient who can walk independently without cane.
moderate ; a patient who can walk independently with cane.
severe ; a patient who can not walk without assistance.
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Fig. 1. Radar chart as examples showing T 1, T2, PV 1, and PV 2 in different axes. The
hatched area (%%%) indicates the normal range of each parameter.

Fig. 2. Transaxial fat suppression Fig. 3. Transaxial fat/water suppression images
images of the bilateral of the left thigh in the case 5diagnosed as
thighs. The upper two fig- severe polymyositis. The upper two figures
ures are images in the case 1 are water suppression images, and lower
diagnosed as limb - girdle ones are fat suppression images.

dystrophy. The lower ones
are images in a normal sub-
ject.
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