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Differences of Muscle Thickness in the Motor Points of
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— Abstract
Objective : To investigate any difference of muscle thickness in the motor points of the gastrocnemius between the
paretic and non-paretic legs in hemiplegics.

Method : Ultrasonography was used to assess in vivo the gastrocnemius muscle thickness at the motor points in the
paretic and non-paretic legs of twenty-four patients with stroke.

Results : Muscle thickness at the motor points were reduced in the paretic legs compared to the non-paretic legs
(p<0.05). There was no correlation between muscle thickness and duration of hemiplegia, site of hemiplegia. However,
it did not take regular pattern of the muscular atrophy in the paretic legs.

Conclusion : The gastrocnemius muscle of the paretic leg had smaller thickness compared with the non-paretic leg. The
present results indicate that paresis in hemiplegics may affect the accuracy of intramuscular injection of botulinum
toxin A. Therefore, we recommend ultrasonography for visually controlled, anatomically precise injection of botulinum
toxins.
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Fig. 1. The figure shows motor points
of the right gastrocnemius
muscle. A:Proximal medial
point, 9.6% of the lower leg
below the intercondylar line
of the femur, B: proximal
lateral point, 12.0% of the
lower leg below the
intercondylar line of the
femur, C: distal medial point,
37.5% of the lower leg below
the intercondylar line of the
femur, D: distal lateral point,
37.9% of the lower leg below
the intercondylar line of the
femur, E: length of the lower
leg, the distance from the
intercondylar line of the
femur to the intermalleolar
line of the tibia
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Fig. 2. The figures show the ultrasound scan of the medial
gastrocnemius muscle. (A) non-paretic site, (B)
paretic site.
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Fig. 3. The figure shows average gastrocnemius muscle
thickness at the motor points between the paretic
and non-paretic site. The thickness of paretic site at
the all motor points were significantly lower than
non-paretic site. PM: Proximal medial, PL: Proximal
lateral, DM: Distal medial, DL: Distal lateral. Values
are given as mean. *p<0.05
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Fig. 4. The figure shows average gastrocnemius muscle
thickness at the motor points between right and left
hemiplegia. There are no difference of thickness at
the all motor points between right and left site. PM:
Proximal medial, PL: Proximal lateral, DM: Distal
medial, DL: Distal lateral. Values are given as mean.
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Table 1. Differences of Gastrocnemius Muscle Thickness at

the Motor Points according to Duration of
Hemiplegia

Motor point Duration of hemiplegia(months)

Location <6 7~11 12~23 >24

PM point(mm) 119+12 12.1+1.6 11.6£20 11.7+1.7 0.75

PL point(mm) 11.0£09 10.7+19 106+14 11.2£18 0.54

DM point(mm) 9.84+1.5 92412 97+14 91+13 0.68

DL point(mm) 92+14 95+13 91409 94+14 0.72

Values are mean=+S.D.

PM : Proximal medial, PL: Proximal lateral, DM: Distal medial, DL:
Distal lateral

P-Value

Table 2. Distribution of Ratio of the Paretic Site to the

Non-paretic ~ Site in  Gastrocnemius Muscle
Thickness at the Motor Points
Ratio (%) <10 10-19 20-29 30-39 >40
Numbers 21 31 20 14 4

*Ratio : (Thickness of the paretic site / thickness of the non-paretic
site) X 100(%)
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