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Abstract
 Two patients with subacute myelo-optico-neuropathy (SMON) were evaluat-
ed by using the functional reach test (FRT) in the standing position, and by measuring 
the gait speed for 10m before and after strength training of the triceps surae muscles 
through calf-raise training in the standing position. The reach distance in FRT and the 
walking speed after strength training of the triceps surae muscles through calf raising 
were improved compared with those before the calf-raise training in both patients. 
The results of this study suggested that strength training of the triceps surae muscles 
improves not only the walking ability but also the balance function in patients with 
SMON.
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Introduction

 Subacute myelo-optico-neuropathy (SMON) is a dis-
ease caused by clioquinol intoxication and is characterized by 
subacute onset of sensory and motor disturbance in the lower 
extremities, as well as visual impairment after the appearance 
of abdominal symptoms[1,2]. In Japan, the incidence of SMON 
peaked in the decade from 1960 to 1970[3]. Currently, there are 
more than 2000 patients with SMON, and these patients present 
with a number of serious neurological symptoms. Some studies 
have reported that activities of daily living (ADL) are limited in 
patients with SMON owing to their neurological symptoms[4,5]. 
The status of patients with SMON in terms of ADL is variable: 
bed-ridden, dependent ADL, or independent ADL.
 Among patients with SMON with independent ADL, 
many are not satisfied with their walking speed. We have ob-
served that increasing the speed of walking was possible by im-
proving the dorsiflexion movement of the ankle joint through 
strength training of the triceps surae muscles. In this study, we 
investigated the effect of strength training of the triceps surae 
muscle by using calf raising in two patients who could inde-
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pendently perform ADL but had a slow walking speed.

Case Reports

 The subjects of this study were two patients (case A: a 
79-year-old woman; case B: 74-year-oldwoman) with SMON. 
The goal of rehabilitation was improvement of the speed of gait 
in the two patients with independent ADL. The two patients per-
formed the functional reach test (FRT) in the standing position, 
and their gait speed for 10 m was measured. The methods of FRT 
were as follows: (i) moving forward by using only dorsiflexion 
of the ankle joint in the standing position with 90° flexion of 
both shoulder joints (FRT with the ankle method), and (ii) mov-
ing forward in the patient’s chosen manner in the standing posi-
tion with 90° flexion of both shoulder joints (FRT with the free 
method) (Figures 1 and 2). The distance of reach was measured 
from standing to the maximum forward posture. The gait speed 
for 10 m was the fastest in three trials with free walking.
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Figure 1: Functional reach test (FRT) with two different methods (case A).

Figure 2: Functional reach test (FRT) with two different methods (case B).

 Next, calf-raise training in the standing position was done for strength training of the triceps surae muscles (Figure 3). The 
specific methods were as follows: (i) standing with wall support by using both arms; (ii) performing calf raising while standing, with 
maximum plantar flexion of the ankle joints maintained for 5 s; and (iii) slowly moving from the calf-raised position to the starting 
standing position. This training was done three times in a row. After the calf-raise training, the functional reach and walking speed 
were tested again. We investigated the effect of calf-raise training on the changes in functional reach and walking speed.
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Figure 3: Calf-raise training.
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Results

 The distance of reach in FRT with the ankle method 
and that in FRT with the free method after the calf-raise train-
ing were improved compared with those before the calf-raise 
training in both patients (Figure 4). The speed of walking after 
calf-raise training was also improved slightly, faster by about 2s, 
than that before the calf-raise training.

Figure 4: Distance of reach in the functional reach test (FRT) before 
and after calf-raise training.

Discussion 

 The function of ankle movement is very important in 
increasing the speed of walking. In the stance phase, anterior 
movement is required with dorsi-flexion of the ankle joint and 
with weight bearing on the sole of the feet. The muscles used for 

dorsiflexion of the ankle joint in the stance phase are the triceps 
surae muscles, not the tibialis anterior muscle. The ankle joints 
perform dorsiflexion movements with the triceps surae muscles 
to stop the anterior shifting of the lower leg in the stance phase. 
Honeine, et al[6] reported that the duration of the stance phase 
proved to be highly correlated with the duration of triceps surae 
muscle activity.
 In this study, we selected calf-raise training while 
standing as a strength training exercise for the triceps surae mus-
cles. Calf-raise training is an easy method for patients and can be 
used in self-training. The important aspect of calf-raise training 
is that the speed of training is solely, especially the movement 
from the calf-raised position while standing to the starting stand-
ing position.
 The functional reach distance in the standing position 
and the walking speed were used to determine the effect of 
calf-raise training. FRT is a typical evaluation tool for standing 
balance, introduced by Duncan et al[7]. The specific method of 
FRT by Duncan et al[7] involves measurement of the distance 
from the standing position with 90° flexion of the shoulder joint 
in the dominant side to the maximum anterior shifting in the 
standing position. We observed that the motion pattern during 
FRT involved dorsiflexion of the ankle joint with a faster speed; 
however, it also involved flexion of the hip joint and trunk with 
a slower walking speed.
 In this study, two different methods of FRT were used: 
FRT with the ankle method as the test of the stability of the 
stance phase and FRT with the free method as the test of balance 
ability in the standing position. The functional reach distance 
in both FRT methods after strength training of the triceps surae 
muscle through calf raising was improved. From these results, 
calf-raise training is very important for improving walking abili-
ty, especially walking speed and balance ability, in patients with 
SMON.



Conclusion

 Two patients (case A: a 79-year-old woman; case B: 
a 74-year-old woman) with SMON were tested by using the 
FRT in the standing position, and their gait speed for 10 m was 
measured before and after strength training of the triceps surae 
muscles through calf-raise training in the standing position. The 
distance of reach in FRT and the speed of walking after strength 
training of the triceps surae muscles through calf-raise training 
were improved compared with those before calf-raise training 
in both patients. The results of this study suggest that strength 
training of the triceps surae muscles improves not only the walk-
ing ability but also the balance function in patients with SMON.
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