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(Purpose) Cerebral palsy (CP) comprises a group of permanent motor dfsorders caused by
disturbances occurring during brain development. The muscle architecture and morphology of
patients with CP has recently been reported to différ from that of typically developing children.
However, no study has examined these differences in adults with CP. In the present study, we aimed
to evaluate the architecture and morphology of the medial gastrocnemius muscle in adults with CP.
Moreover, we have described the features involved in the impairments developing in patients with
CP.

(Methods) | | |

Subjects: In total, 20 spastic CP patienis (SCP; mean age, 25.8 + 2.7 years), 20 athetoid CP patients
(ACP; mean age, 42.4 £ 9.4 years), and 20 typically developed adults (TDA; mean age; 39.5+10.8
-| years) were included in the present study. The adults with CP inciuded those wi’;h diplegia or
quadriplegia. According to the motor function in the SCP and ACP patients, 9 were included in the
standiﬂg group and 11 were included in the walking group. ‘

Measuring methods: The architecture and morphoiogy of the medial gastrocnemius muscle was
measured using ultrasonogréphy, with the patient placed on the bed in the prone position. For
patients with ACP and SCP, the limb with the most severe plantar flexion contractures was chosen.
| However, for TDA, the right or left limb was chosen. Ultrasonography imagéé were col]écted in the
resting position; in maximum dorsiflexion; in maximum plantar flexion; and with the ankle joint
positioned at angles of 0°, -20°, and -40°, Muscle morp'holpgy was assessed for the medial femoral
condyle, the muscle tendon junction, and proximal calcaneus using ultrasonography images.
Moreover,lthe Achilles tendqh lerigth and muscle belly length were measured using digital caliper.
Thereafter, the gastrocnemius muscle length was estimated by the addition of the Achilfes tendon
/| length and muscle bélly length. The muscle belly rate (%MB) was calculated as the ratio of the
muscle belly length to the gastrocnemius muscle length. Using: the ultrasonography images, the
muscle architecture was assessed, including the muscle thickness (MT), muscle fascicle length
(MFL), and pennation angle (PA). The normalized MFL (NRMFL) was estimated by dividing the
lower leg length to the MFL. MT was considered as the length. of a vertical, straight line between the
deep aponeurosis and the superficial aponeurosis. The MFL was measured as the length of the
muscle fascicle that runs diagonally between the deep aponeurosis and the superficial aponeurosis.
The PA was measured as the angle of the deep aponeurosis and muscle fascicle. The parameters of
the ACP and SCP groups were compared with those of TDA. In addition, the parameters were
compared between the standing and vwvalking groups in patients with CP. The differences in the mean

values were considered statistically significant at a level of 5%.




(Results) .
The %MB and MT were sigﬁiﬁcantly different amohg the ACP, SCP, and TDA groups. Moreover,
the MFL and NRMFL significantly differed between the SCP and ACP groups,'and SCP and TDA
groups; no significant difference was noted in the MFL and NRMFL between the ACP and TDA
groups. Significant differences in PA were noted in all the positions between the SCP and TDA
groups, except for the maximum plantar flexion and -40° ankle joint positions; the PA decreased in
the order of SCP, TDA, and ACP groups. When comparing the standing and walking groups, no
significant difference in %MB was noted for SCP patients;- however, a significant difference
in %MB was observed for ACP patients. Furthermore, a significant difference was found in MT, but
no significant difference was noted in MTL, NRMTL, and PA of ACP patients between the standing
and walking groups. In addition, no significant difference was noted in all parameters_between TDA

and the walking group of ACP patients.

(Discussion) : .

When comparing the ACP and TDA groups, the %MB, MT, MFL, and NRMFL were fouﬁd to be
reducéd, whereas the PA was increased in the SCP group. In particular, the %MB and MT in SCP
patients showed values similar to children with SCP in previous studies; thus, we suggest that these
values do not change from childhood to adulthood. However, the MFL of SCP paﬁeﬁts was lesser
then- that of children with CP, and therefore, this vaiue may decrease from.childhood to adulthood.

| We noted that SCP is characterized by muscle weakness and muscle shortening of the medial
gastrocnemius muscle. Compared to TDA, the MT and PA of the ACP patients were reduéed,
whereas no difference in MFL: was noted. Thus, we suggest that SCP is characterized by muscle

"atrophy, reﬂected‘by a reduced PA and MT.

" (Conclusions)

Compared to TDA, the MFL of adults with SCP was reduced, whereas the PA was increased.
Moreover, compared to TDA, thé MT and PA of ACP patients were reduced, whereas the MFL
remained unchanged. However, no differences were noted in the values between the walking group
of ACP patients.énd TDA. '
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