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DEVELOPMENTAL DELAY AND INTELLECTUAL DISABILITY(ID) 

The definition of ID requires significant impairment in general intellectual function  (reasoning, memory, learning, 
problem solving) and adaptive behavior. 

The American Association on Intellectual and Developmental Disabilities (AAIDD) classifications of adaptive behavior 
address three broad sets of skills: conceptual, social, and practical. 

✓ Conceptual skills include language, reading, writing, time, number concepts, and self-direction.  
✓ Social skills include interpersonal skills, personal and social responsibility, self-esteem, gullibility, naiveté, and 

ability to follow rules, obey laws, and avoid victimization. 
✓ Practical skills involve performance of activities of daily living (dressing, feeding, toileting/bathing, mobility), 

instrumental activities of daily living (e.g., housework, managing money, taking medication, shopping, 
preparing meals, using phone and mail systems), occupational skills, and maintenance of a safe environment. 

 For a deficit in adaptive behavior to be present, a significant delay in at least one of the three skill areas must be present.  

Global developmental delay (GDD) is a term often used to describe young children with delays across multiple domains 
of development that have not yet resulted in a diagnosis of ID. In DSM- 5, GDD is a diagnosis given to children <5 years 
of age who display significant delay (>2 SDs) in acquiring early childhood developmental milestones in two or more 
domains of development.  

These domains include receptive and expressive language; gross and fine motor function; cognition, social and 
personal development; and activities of daily living. Typically, it is assumed that delay in two domains will be associated 
with delay across all domains evaluated, including cognitive and intellectual abilities.  

It is important to distinguish the medical diagnosis of GDD from the federal disability classification of “developmental 
delay”. This classification requires that a child have delays in only one domain of development with subsequent need 
for special education.  

ETIOLOGY 

Numerous identified causes of ID may occur prenatally, during delivery, postnatally, or later in childhood. These include 
infection, trauma, prematurity, hypoxia-ischemia, toxic exposures, metabolic dysfunction, endocrine abnormalities, 
malnutrition, and genetic abnormalities. Most people with ID will not have a readily identifiable underlying  

 However, several reasons beyond disease modification should prompt providers to seek etiologic answers in patients 
with ID. These include insight into possible associated medical or behavioral comorbidities; information on prognosis 
and life expectancy; estimation of recurrence risk for family planning counseling, increased access to services, or 
specific supports.  

Mild and more severe forms of ID have different but overlapping risk factors and etiologies. 

 Nongenetic risk factors that are often associated with mild ID include low socioeconomic status, low maternal 
education levels, residence in a developing country, malnutrition, and poor access to healthcare. The most common 
biologic causes of, or risk factors for, mild ID include intrauterine growth restriction; prematurity; perinatal insults; 
intrauterine exposure to drugs of abuse (including alcohol); postnatal exposure to neurotoxic substances (including 
lead); and some genetic syndromes. Familial clustering is common. 

In children with more severe ID, a biologic cause (usually with prenatal onset) can be identified in about three fourths 
of all cases. Causes include chromosomal (e.g., Down, and other genetic disorders (e.g., fragile X, Rett, and Angelman 
syndromes), abnormalities of brain development (e.g., lissencephaly), and inborn errors of metabolism and 
mitochondrial disorders (e.g., mucopolysaccharidoses). 



  

CLINICAL MANIFESTATIONS 

Early diagnosis of ID facilitates earlier intervention, identification of abilities, realistic goal setting, monitoring for 
potential comorbid conditions, easing of parental anxiety, and greater inclusion of the child in the community. Children 
with ID may first come to the pediatrician’s attention because of dysmorphisms (often in infancy), associated 
developmental disabilities, or failure to meet age- age-appropriate developmental milestones. Physical exam findings 
are nonspecific, but constellations of dysmorphisms may be consistent with certain genetic syndromes.  

 In early infancy, failure to meet age- age-appropriate expectations can include a lack of visual or auditory 
responsiveness, unusual muscle tone (hypotonia or hypertonia), or posture and feeding difficulties. 

 Between 6 and 18 months of age, gross motor delay (lack of sitting, crawling, walking) is the most common 
concern.  

 Language delay and behavior problems are common concerns after 18 months of age .  
 For some children with mild ID, the diagnosis remains uncertain during the early years and becomes clearer as 

the demands of the school setting increase. With increasing expectations for independence at home and 
socially, limitations among those with mild ID become more salient.  

 Older school-age children and adolescents with mild ID might not be appreciated, even by professionals such 
as healthcare providers. Because of the stigma associated with ID, adolescents may refer to themselves as 
learning disabled, dyslexic, language disordered, or slow learners.  
 

 

 

 

 

 

 

 



 

 



 

TRISOMY 21 SYNDROME  

 

 

 

 

 

Down syndrome (trisomy 21) is the most common genetic cause of intellectual disability, with an incidence of 1 in 
700 live births in the United States. 

• The Down syndrome phenotype can occur as a result of full trisomy 21 (95%), partial trisomy 21 (part of the 
21st chromosome in triplicate), mosaic trisomy 21, or translocation.  

• Maternal nondisjunction in meiosis is the most common cause of trisomy 21.  
 
 



CLINICAL CHARACTERISTICS 
Children with Down syndrome are at increased risk for a variety of congenital anomalies and comorbid medical 
conditions. Typically, they have a characteristic facial appearance and other physical characteristics that allow 
clinical recognition of trisomy 21 in the newborn period 



 
 



PHENYLKETONURIA  
 Metabolic disease caused by a deficiency of Phenylalanine hydroxylase enzyme, which converts phenylalanine to 
tyrosine, that is necessary for the production of neurotransmitters such as epinephrine, norepinephrine, and 
dopamine. 
Phenylalanine is an essential amino acid, so deficiency of the enzyme phenylalanine hydroxylase (PAH) causes 
accumulation of phenylalanine and its metabolites in body fluids and the brain. excess phenylalanine is metabolized 
to phenyl ketones (phenylpyruvate and phenylacetate), which are excreted in the urine, giving rise to the term 
phenylketonuria (PKU).  
 
 Clinical Manifestations 

 The affected infant appears normal at birth. Profound intellectual disability gradually develops if the infant 
remains untreated. Cognitive delay may not be evident for the first few months in untreated patients. 

 Vomiting, sometimes severe enough to be misdiagnosed as pyloric stenosis, may be an early symptom. 
  Older untreated children become hyperactive and show autistic behaviors, including stereotypic hand 

movements and rhythmic rocking. 
 Untreated and undertreated infants are lighter in their complexion than unaffected siblings. 
  Some may have a seborrheic or eczematoid rash, which is usually mild and disappears with age. 
 Affected children have an odor of phenylacetic acid, which has been described as musty or “mousey.”  
 Neurologic signs include seizures (approximately 25%), spasticity, hyperreflexia, tremors, and athetosis; 

>50% have electroencephalographic (EEG) abnormalities. 
  Microcephaly, prominent maxillae with widely spaced teeth, enamel hypoplasia, and growth retardation are 

other common findings in untreated children. 
  Low bone mineral density and osteopenia have been reported in affected individuals of all ages. 

 
Diagnosis 
Because of the gradual and nonspecific nature of early clinical symptoms, PKU is usually diagnosed through a 
newborn screening test. (NBS) which is an effective and relatively inexpensive method. A few drops of blood are 
placed on a filter paper test using tandem mass spectrometry, in the first 24-48 hours of life after feeding protein. 
In infants with positive screening results, the diagnosis should be confirmed by quantitative measurement of plasma 
phenylalanine concentration.  
 
Treatment 
The mainstay of treatment of PKU is a low-phenylalanine diet. The goal of therapy is to reduce phenylalanine levels in 
the plasma and brain. Formulas free of or low in phenylalanine are commercially available. The diet should be started 
as soon as the diagnosis is established. 
Because phenylalanine is not synthesized endogenously, the diet should provide phenylalanine to prevent 
phenylalanine deficiency. Phenylalanine deficiency is manifested by lethargy, failure to thrive, anorexia, anemia, 
rashes, diarrhea, and even death.  
Special food items low in phenylalanine are commercially available for dietary treatment of affected children and 
adults throughout life. Discontinuation of therapy, even in adulthood, may cause deterioration of neurocognitive 
performance. 
 
 
 
 
 
 
 
 
 
 
 
 



CONGENITAL HYPOTHYROIDISM 
 
The incidence of congenital hypothyroidism was initially reported to be 1 in 4,000 infants. 
 
Etiology 
.Most cases of congenital hypothyroidism are caused by abnormal formation of the thyroid gland (thyroid dysgenesis), 
and ∼30% of cases are due to inborn errors of thyroid hormone synthesis (dyshormonogenesis) or other causes.  
Most infants with congenital hypothyroidism are detected by newborn screening programs in the first week after birth, 
before significant clinical signs or symptoms develop. In regions without newborn screening, severely affected infants 
usually manifest features within the first week of life, but in infants with milder hypothyroidism, the clinical 
manifestations may not be evident for weeks or months. 
 

Etiologic Classification of Congenital Hypothyroidism 
PRIMARY HYPOTHYROIDISM 
Defect of thyroid development (dysgenesis) 
Agenesis 
Hypoplasia 
 Ectopia 

Defects in thyrotropin (TSH) responsiveness  
TSH receptor–blocking antibodies 
Pathogenic variants in TSH receptor (TSHR) 
Defects in Gsα (GNAS)—pseudohypoparathyroidism 
 
Defect in thyroid hormone synthesis (dyshormonogenesis) 
Defective iodide uptake into follicular cell:sodium–iodide symporter (NIS) 
Defective iodide transport from follicular cell into colloid:Pendred syndrome (SLC26A4) 
Iodide ramification defects: thyroperoxidase (TPO), dual oxidase 2 (DUOX2), dual oxidase maturation factor 2 
(DUOXA2) 
Thyroglobulin  synthesis  defect: thyroglobulin (TG) 
Deiodination defect: iodotyrosine deiodinase (IYD) 
Thyroid hormone  transport  defect:monocarboxylate 
transporter 8 (SLC16A2)—X- linked 

Iodine deficiency (endemic goiter) 
Iodine excess 
Maternal medications 
Iodides, amiodarone Methimazole, propylthiouracil,Radioactive iodine  

 
 
Clinical Manifestations 
most affected infants are asymptomatic at birth, even if there is complete agenesis of the thyroid gland. This is 
because of the transplacental passage of maternal T4.   
 

▪ Birth weight and length are normal, but head size may be slightly increased  
▪ The anterior and posterior fontanels are open widely, and the presence of this sign at birth may be a clue to 

early recognition of congenital hypothyroidism. 
▪ Prolonged jaundice (indirect hyperbilirubinemia) may be present because of delayed maturation of hepatic 

glucuronide conjugation. 
▪ Affected infants cry little, sleep much, have poor appetites, and are generally sluggish.  
▪ Feeding difficulties, choking spells during nursing. 



▪ Respiratory difficulties, partly caused by macroglossia, include apneic episodes, noisy respirations, and 
nasal obstruction.  

▪ There may be constipation that does not respond to treatment. The abdomen is large, and an umbilical hernia 
is often present.  

▪ The temperature may be subnormal (often <35°C/95°F), and the skin may be cold and mottled, particularly 
on the extremities.  

▪ Edema of the genitals and extremities may be present.  
▪ The pulse is slow, and heart murmurs, cardiomegaly, and asymptomatic pericardial effusion are common.  
▪ Macrocytic anemia is often present.  
▪ Approximately 10% of infants with congenital hypothyroidism have associated congenital anomalies. Cardiac 

anomalies are most common, but anomalies of the nervous system and eye have also been reported. 
▪ Infants with congenital hypothyroidism may have associated hearing loss.  

 
If congenital hypothyroidism goes undetected and untreated, the clinical manifestations progress. Delay of physical 
and mental development becomes more severe over time, and by 3- 6 months of age,the clinical picture is fully 
developed.  
 

▪ In the patient with untreated congenital hypothyroidism, growth is stunted, extremities are short, and head 
size is normal or increased. The anterior fontanel is large, and the posterior fontanel may remain open. The 
eyes appear far apart, and the bridge of the broad nose is depressed. The palpebral fissures are narrow, and 
the eyelids are swollen. The mouth is kept open, and the thick, broad tongue protrudes. Dentition is delayed. 
The neck is short and thick.The hands are broad, and the fingers are short. The skin is dry and scaly, and there 
is little perspiration. Myxedema occurs mainly in the skin . Carotenemia can cause a yellow discoloration of 
the skin, but the sclerae remain white. The hair is coarse, brittle, and scanty. The hairline reaches far down on 
the forehead. 

▪ Development is usually delayed. Hypothyroid infants appear lethargic and are late in acquiring gross and fine 
motor skills. The voice is hoarse, and they do not learn to talk. The degree of physical and intellectual delay 
increases with age. Sexual maturation may be delayed or even absent. Affected older children can have an 
athletic appearance because of pseudohypertrophy, particularly in the calf muscles.  
 
 
LABORATORY FINDINGS 

▪ Because symptoms appear gradually and may be nonspecific, the clinical diagnosis of neonatal 
hypothyroidism is often delayed. The newborn screening  test  is the most important method for identifying 
infants with congenital hypothyroidism. Blood obtained by heel prick between 1 and 5 days of life is placed on 
a filter paper card and sent to laboratory. 

▪ Most screening programs measure the level of TSH, T4 . Patients with congenital hypothyroidism have low 
serum levels of T4 and free T4. Serum levels of T3 are often normal and are not helpful for diagnosis. If 
primary hypothyroidism is present, levels of TSH are elevated, often to >100 mU/L in severe cases. 

▪ Delay of osseous development can be shown radiographically at birth in approximately 60% of congenitally 
hypothyroid infants .The distal femoral and proximal tibial epiphyses, which are normally present at birth, are 
often absent  in congenital hypothyroidism .  

▪ In untreated patients, the discrepancy between chronologic age and osseous development increases over 
time.  

▪ Deformity (beaking) of the 12th thoracic or 1st or 2nd lumbar vertebra is common.  X- rays of the skull show 
large fontanels and wide sutures, and wormian bones are common.  

▪ Ultrasound of the thyroid can document the presence or absence of an anatomically normal gland. 
 
 
 
 
 
 



 
             TREATMENT 

• Levothyroxine (L-T4) given orally is the treatment for congenital hypothyroidism. The recommended initial 
dose of L- T4 is 10- 15 μg/kg/day .tablets should not be mixed  with iron, or calcium because these can inhibit 
l- T4  absorption. Although it is often recommended to administer l- T4 on an empty stomach and avoid food 
for 30- 60 minutes, this is not practical in an infant  . 
 

             PROGNOSIS 
• Thyroid hormone is critical for normal neurodevelopment, particularly in the early postnatal months. Prompt 

diagnosis and initiation of adequate treatment of congenital hypothyroidism in the first 2 weeks of life are 
essential to prevent irreversible brain damage and normal growth and development. In most infants detected 
by newborn screening, verbal development, psychomotor development, and global IQ scores are similar to 
unaffected siblings.  

• Delay in diagnosis or treatment, failure to rapidly correct the initial hypothyroidism, inadequate treatment, or 
poor adherence to treatment the first 2- 3 years of life may result in variable degrees of neurodevelopmental 
impairment. 

• Without treatment, severely affected infants have profound intellectual disability and growth stunting.  
 
 
 


