HYPOTHYROIDISM:
Hypothyroidism result from deficient production of thyroid hormone or a defect in thyroid hormone receptors activity  and the disorder may be manifested from birth or acquired during childhood. 
ETIOLOGY:

Thyroid dysgenesis ( aplasia, hypoplasia ,or ectopic gland ) is the most common cause of congenital hypothyroidism accounting for 80% of cases ,10% are caused by an inborn error of thyroxin synthesis and 5% are the result of transplacental  maternal thyrotropin –receptor blocking antibody .
The most common cause of acquired hypothyroidism is chronic lymphocytic thyroditis (autoimmune thyroid disease  ) and its  risk increase child with Dowen ,Turner and Klinefelter syndromes ,celiac disease ,diabetes M. ,Sjogren syndrome ,multiple sclerosis ,pernicious anemia ,Addison disease and ovarian failure .Other causes include  complication of thyroid surgery ,heamosedrosis ,nephropathic cystenosis ,irradiation ,medications containing iodide and children with large heamangioma of the liver .
CLINICAL MANIFESTATIONS:

Most infants with congenital hypothyroidism are asymptomatic at birth because of transplacental passage of moderate amount of maternal T4 which provide fetal levels of 33% of normal at birth. Female to male ratio is 2/1 .
The clinician is dependent on neonatal screening test for diagnosis of congenital hypothyroidism .
Birth weight and length are normal ,but head size may be slightly increase because of myxedema of the brain .Prolongation of physiological jaundice ,caused by delayed maturation of glucronide conjugation may be the earliest sign .
Feeding difficulties , sluggishness ,lack of interest, somnolence and chocking spells during nursing are often present during the first month of life.
Respiratory difficulties due to large tongue ,apneic episodes ,noisy respirations ,nasal obstruction and typical respiratory distress syndrome .  Affected infant cry little , sleep much ,have poor appetites and sluggish. Constipation that does not respond to treatment. The abdomen is large and umbilical hernia is usually present. 
The temperature is subnormal often <35 and the skin cold and mottled .Edema of the genital and extremities  may be present. 
 The pulse is slow and heart  murmurs ,cardiomegaly and asymptomatic pericardial effusion are common.
 Macrocytic anemia which is resistant to treatment with heametenics. Approximately 10% of infants with congenital hypothyroidism have associated congenital anomalies mostly cardiac or CNS and eye anomalies .
If congenital hypothyroidism goes undetected and un treated ,the retardation of physical and mental development become greater and by 3-6months of age ,the clinical picture is fully developed .
Breast milk contains significant amount of thyroid hormone especially T3 but it is inadequate to protect the breast feed infant with congenital hypothyroidism and it has no effect on neonatal screening tests. The child growth is stunted ,the extremities are short ,the head size is normal or even increase .The anterior and posterior fontanel are open widely ,the eyes appear far apart and depressed nasal bridge ,the palpepral fissures are narrow and the eyelids swollen ,the mouth kept open and the thick broad tongue protrudes ,dentition will be delayed .The neck is short and thick and their may be deposition of fat above the clavicle and between the neck and shoulders, the hands are broad and the fingers short, the skin is dry and scaly and there little sweating .Myxedema is manifested in the skin of the eyelids, the back of the hands and external genitals. The skin shows  general pallor and carotenemia may cause a yellow discoloration of the skin but the sclera remain white.
 The scalp is thickened and the hair coarse ,brittle and scanty and the hair line is low on the forehead. The development is usually retarded, the voice is hoarse and do not learn to talk. The degree of physical and mental retardation increase with age ,sexual maturation may be delayed or may not tack place at all. 
The muscle are usually hypotonic but in rare instances generalized muscular pseudo hypertrophy occurs ( Kocher- Debre –Semelaigne syndrome ).
In acquired hypothyroidism decrease growth is usually the 1st clinical manifestation and goiter may be a presenting feature, myxedema of the skin ,constipation ,cold intolerance ,decrease energy and increase need for sleep develop chronically. 
School work and grades usually do not suffer even in severely hypothyroid children. Bone maturation is usually delayed and adolescent have delayed puberty but younger children may present with galactorrhea or pseudoprcocious puberty. 
Galactorrhea as aresult of increase TRH stimulating prolactin secretion and the precocious puberty ,charectarized by breast development in girls and macro-orchidism in boys,is thought to the result of abnormally high TSH concentration binding to the follicle- stimulating hormone receptor with subsequent stimulation.  

Some children have headaches and visual problems due to hyper plastic enlargement of pituitary gland .
Additional features ,include nerve entrapment ,ataxia ,muscle weakness or cramps ,menstrual disturbance , bradycardia ,weight gain and abnormal laboratory studies ( of hyponatremia ,macrocytic anemia , hyperchlostermia ,elevated CPK and hyperprolactenemia ) .
LAB. FINDINGS :
Neonatal screening programs measure levels of T4 fallowed by measurement of TSH with T4 is low.
 Serum levels of  T4 are low , S. levels of  T3 may be normal and are not helpful in the diagnosis.
 Levels of TSH are elevated >100 Mu / L in primary hypothyroidism and  S. levels of throglobin are usually low in infant with thyroid agenesis or defects of thyroglobin synthesis or secretion and increase with ectopic thyroid and other inbornerrors of thyroxin synthesis .
Delayed bone age at birth in 60% of congenital hypothyroid infants and the epiphysis often have multiple foci of ossification (epiphysial dysgenesis ) deformity (beaking ) of the 12th thoracic or 1st or 2nd lumber vertebra and skull X.R. show large fontanels and wide sutures, intersutural  (wormian) bones .The sella tursica is often enlarge and round and delayed formation   and eruption of teeth may occur ,cardiac enlargement or pericardial effusion may be present .

ECG may show low voltage p and T waves with decrease amplitude of QRS complexes .
The EEG frequently show low voltage .In children >2yr of age ,the s. level of cholesterol is usually elevated .
 Scintigrphy can help to identify the underlying cause in infant with congenital hypothyroidism also ultrasonographic examination of the thyroid is helpful  .
Brain MRI before treatment is normal ,although proton M.R. spectroscopy shows high level of choline containing compounds ,which may reflect blocks in myelin maturation. 
TREATMENT:
Thyroxin given orally in neonates the dose is 10-15 microgram/Kg /day ,in the child the dose is 4 microgram /Kg /day adult require only 2 microgram /Kg /day .
