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% 1 Clinical diagnosis (228 cases)

Mental retardation
uncomplicated
autistic
with physical stigmata
with epilepsy
with infantile spasms
with cerebral palsy
with epilepsy and cerebral palsy
with unknown myopathy
Cerebral palsy
Minimal brain dysfunction
Developmental motor aphasia
Myopathies
unknown
Duchenne muscular dystrophy
congenital muscular dystrophy
CNS degenerative disease
Gmi-gangliosidosis
Down syndrome
von Recklinghausen disease
Congenital arthrogryposis
Cornelia de Lange syndrome
Rubinstein-Taybi syndrome
Tuberous sclerosis
Sturge-Weber disease
Hallermann-Streiff syndrome
Incontinentia pigmenti
Aicardi syndrome
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# 2 KEtiological evalunation of 228 cases

Prenatal 193 (84.6%)

Genetically determined
Metabolic diseases
Chromosomal aberrations
CNS degenerative diseases
Muscular dystrophies
Syndrome of congenital anomalies
Brain anomalies
Brain damages of unknown origin
Congenital myopathies
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Perinatal 25 (11.0%)

Anoxia with or without jaundice
Purulent meningitis
Intracranial bleeding
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Postnatal 10 (4.4%)

Subdural hematoma or hygroma
Purulent meningitis
Cerebrovascular diseases
Trauma

Acute encephalopathy

Surgical operation
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&3 Biological Approaches to Developmental Retardation
and Other Types of Brain Damage

1) Social and cultural status
2) Physical stigmata
3) Radiological studies
bone deformities, bone age, CT, cerebral angiography
Physiological studies
EEG, auditory and visual evoked potentials, EKG, EMG,
peripheral nerve conduction velocity, autonomic function studies
5) Morphological studies (LM and EM)
blood cells : erythrocytes, lymphocytes, bone marrow cells
mucous membranes : rectum, conjunctive
hair, peripheral nerves, muscle, culture cells
6) Genetic and cytogenetic studies
7) Biochemical studies
A) Urine
routine urinalysis
screening tests of inborn errors of metabolism
amino acids, organic acids, catecholamines,
monosaccharides, oligosaccharides, mucopolysaccharides,
lipids, electrolytes
B) Guthrie test
C) Serum (plasma)
electrolytes and metals : Na, K, Cl, Ca, P, Mg, Cu, Hg, etc
glucose, uric acid, catecholamines, amino acids, ammonia,
bilirubin, organic acids including pyruvate and lactate,
proteins including ceruloplasmin, GOT, GPT, LDH, CPK,
lipids, lipoproteins, specific enzymes
D) Leukocytes, Erythrocytes
specific enzyme studies
specific chemical analysis
E) CSF B
proteins, protein fractions, catecholamines, electrolytes, sugars
F) Other clinical specimens
skin, hair, muscle, nails, teeth
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8) Endocrinological studies
thyroid : T:;, T,, TSH
pituitary-adrenocortical : cortisol, ACTH test

gonadohormones
9) Cytological studies on culture cells
morphology
metabolic turnover studies with radio- or stable isotopes
enzymatic studies
cell membrane analysis
10) Bacteriological, virological and immunological studies

identification of agents, antibodies
Other specific studies
animal studies including animal models
autopsy tissues : morphology, neurotransmitters, synapses
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