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= Abstract =

Comparison of Speech-Language, Mental-Motor Development
and Brain Radiologic Findings in Children with Cerebral Palsy
and Other Delayed Development

Eun Sook Park, M.D., Chang Il Park, M.D., Ji Chan Chang, M.D.
Ji Cheol Shin, M.D. and Ji Eun Park, SLP'

Department of Rehabilitation Medicine, 'Graduate Program in Speech Pathology
Yonsei University College of Medicine

Objective: To evaluate the characteristics of speech-language development and to find out the
relationship between them and radiological findings, and mental/motor developmental quotient

in the children with cerebral palsy and other delayed development.

Method: Fifty-eight children with cerebral palsy or delayed development were evaluated with
Bayley scales of infant development, brain magnetic resonance imaging (MRI), and single photon
emission computerized tomography (SPECT). At the same time, the speech-language development

using several evaluation batteries was assessed.

Results: Most of the children with cerebral palsy or delayed development showed delay in
speech-language development. There was no relationship between speech-language development
and presence of the lesion on brain MRI or SPECT, and mental/motor developmental quotient.

Conclusion: Speech-language development was delayed in most of the children with cerebral
palsy or other delayed development. Therefore, early interventions for speech-language develop-
ment and comprehensive speech therapy are required for improving functional outcome in these

children.
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Table 1. Comparison between Children with Delayed Development and Children with Cerebral Palsy

Delayed development Cerebral palsy
No. of Cases 15 43
Age (months) 12.3+7.6 16.1+11.3
Bayley scales
Mental quotient (%)" 4254352 (n=11) 53.9+295 (n=26)
Motor quotient (%) 34.6+18.4 (n=11) 46.6+19.4 (n=26)
Score of MRI” abnormality 1.2+1.5 (n=13) 1.4+1.5 (n=31)
Score of SPECTY abnormality 6.1+3.3 (n=14) 7.9+3.8 (n=33)
Size of corpus callosum”
Ratio of genu 0.11+0.03 (n=8) 0.12+0.04 (n=24)
Ratio of body 0.061+0.02 (n=8) 0.05+0.02 (n=24)
Ratio of splenium 0.134+0.06 (n=8) 0.11+0.05 (n=24)

1. Age of mental development indexes/Corrected age * 100, 2. Age of motor development indexes/Corrected age * 100,
3. MRI: Magnetic resonance imaging, 4. SPECT: Single photon emission computerized tomography, 5. Width of genu
(or body, or splenium)/Total length corpus callosum
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Table 2. Brain MRI" and SPECT” Findings in Children with Delayed Development and Children with Cerebral Palsy

No. of cases (%)

Delayed development Cerebral palsy
MRI" findings n=13 n=31
Normal 8 (61.5) 15 (48.4)
Delayed myelination 0 (0.0) 2 (6.5)
Cortical atrophy 1 (7.7) 1 (3.2)
White matter volume loss 3 (23.1) 14 (45.2)
Periventricular leukomalacia 4 (30.8) 13 (41.9)
Central sulcus leukomalacia 1 (7.7) 0 (0.0)
Corpus callosum abnormality 4 (30.8) 13 (41.9)
SPECT” findings n=14 n=33
Normal 3 (21.4) 0 (0.0)
Decreased activity of thalamus 10 (71.4) 31 (93.9)
Decreased activity of cerebellum 5 (35.7) 15 (45.5)
Decreased activity of temporal lobe 1 (7.1) 6 (18.2)
Decreased activity of occipital lobe 1 (7.1) 1 (3.0)
Decreased activity of basal ganglia 2 (14.3) 10 (30.3)
Decreased activity of frontal lobe 5 (35.7) 6 (18.2)
Decreased activity of parietal lobe 1 (7.1) 3 (9.1)

1. MRI: Magnetic resonance imaging, 2. SPECT: Single photon emission computerized tomography

Table 3. Grade of Language Development in Children with Delayed Development or Cerebral Palsy

Grade of language Comprehension Expression General
ent?
development I nomo IV I 0 m I I o omoIv
Delayed development (n=11) 1 2 4 4 2 3 1 5 1 3 2 5

Cerebral palsy

Quadriplegia (n=5) 0 2 2 1 1 2 0 2 0 3 o 2
Diplegia (n=16) 1 4 7 4 1 5 5 5 1 4 6 5
Hemiplegia (n=5) 1 1 1 2 2 0 0 3 2 0 0 3
Athetoid (n=3) 0 1 2 0 0 2 1 0 0 2 1 0
Mixed (n=4) 0 0 3 1 0 1 0 3 0 0 1 3
Total (n=33) 2 8 15 8 4 10 6 13 3 9 8 13
Total 44 3 10 19 12 6 13 7 18 4 12 10 18

1. I: Normal, II: Mild delay, III: Moderate delay, IV: Severe delay, Values are number of cases.
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Table 4. Correlations between Grade of Language Development and Other Studies

Grade of language development Comprehension Expression General
Bayley scale
Mental quoticnt” 091 — 006 —.002
Motor quotientz) .090 .169 134
Score of MRI” abnormality —.214 —.064 —.003
Score of SPECT" abnormality 045 212 197
Size of corpus callosum”
Ratio of genu 256 —.184 —.067
Ratio of body 383 .001 157
Ratio of splenium 139 .057 .047

1. Age of mental development indexes/Corrected age * 100, 2. Age of motor development indexes/Corrected age * 100,
3. MRI: Magnetic resonance imaging, 4. SPECT: Single photon emission computerized tomography, 5. Width of genu

(or body, or splenium)/Total length corpus callosum
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Table 5. Correlations between Size of Corpus Callosum
and Other Findings

Size of corpus

callosum” Genu Body  Splenium

Bayley scale
Mental quotient” 343 232 547*
Motor quotient” .007 —.189 —.007
Score of MRIV

—.258 —.278 —.447%
abnormality 5
Score of SPECT”

—.203 —.045 —.399%
abnormality 0

*p<0.05

1. Width of genu (or body, or splenium)/Total length
corpus callosum, 2. Age of mental development indexes
cquivalents of raw scores/Corrected age * 100, 3. Age of
motor development indexes equivalents of raw scores/
Corrected age * 100, 4. MRI: Magnetic resonance imag-
ing, 5. SPECT: Single photon emission computerized
tomography
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