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INTRODUCTION 

Thyroid hormones exert a critical influence on the 

development of the skeleton. Thyroid hormone deficiency 

in children results in retarded skeletal development, 

delayed bone age, and growth arrest accompanied by 

epiphyseal dysgenesis (Bassett and Williams, 2008). 

Thyroid hormones are essential for bone 

development. Thyroid hormone deficiency results in 

developmental delay, whereas thyroid hormone excess 

accelerates bone formation and growth. Thus, euthyroid 

status during childhood is essential for normal linear 

growth and to establish peak bone mass in early 

adulthood (Williams, 2009). 

Thyroid hormone seems to be more determinal to 

cortical bone (found in the hip and forearm) than to 

trabecular bone found in the spine (Ross, 2001).  

Thyroid hormones are required for growth and 

establishment of peak bone mass. Thyroid hormones are 

required to maintain optimal bone strength. 

Hypothyroidism and hyperthyroidism are both associated 

with increased fracture risk. Mild degrees of thyroid 

hormone excess, characterized by suppressed levels of 

TSH, are associated with increased fracture risk in 

children (Dare et al., 2009). 

Decreased growth and skeletal abnormalities in 

children with congenital hypothyroidism are one of the 
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spectacular examples of thyroid hormone importance in 

bone mineral metabolism. In patients with 

hyperthyroidism, bone loss and increased levels of bone 

specific markers may occur (Matusik et al., 2010). 

Levothyroxine (LT4) therapy, particularly in 

suppressive doses, may be associated with reduced bone 

mass and increased levels of bone metabolism 

(Mohammadi et al., 2007). 

Prolonged suppressive L-thyroxin treatment may 

result in mild sub clinical hyperthyroidism with adverse 

effects on bone (Ross et al., 2000). 

The development of non invasive techniques for 

diagnosing bone loss and the availability of the second 

and third generation assays for thyroid stimulating 

hormone (TSH) led to better understanding of the 

sequences of thyroid hormone over treatment with 

respect to bone loss (Ross et al., 2001). 

Hyperthyroidism results in bone resorption, 

whereas successful treatment of the disorder improves 

bone mineral density (BMD). Moreover, subclinical 

hyperthyroidism, i.e., suppression of thyroid-stimulating 

hormone (TSH) without an elevation in thyroid 

hormones, has also been associated with bone loss. These 

clinical situations suggested that it is the suppressed 

TSH rather than the elevated thyroid hormones that 

exert a deleterious effect on bone density (Karga et al., 

2004). 
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AIM OF THE STUDY 

The purpose of this study was to evaluate the effect 

of thyroid hormone treatment in congenital hypo-

thyroidism on skeletal integrity; to correlate the BMD 

with the average TSH levels. 
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REVIEW OF LITERATURE 

Embryology: 

The thyroid gland originate as a derivative of the 

digestive tract and starts to develop 3 weeks after 

conception. The primordial thyroid, an epithelial 

thickening, is connected by the thyroglossal duct to the 

pharynx. Thirty days after conception, the bilobar 

structure of the organ can be recognized (Gruters, 1992). 

The development of the thyroid gland starts with 

an invagination of the ventral endoderm of the future 

oral cavity (median anlagen). This invagination develops 

into a bilobar structure, and subsequently each lobe fuses 

with an ultimobranchial body (lateral anlagen) derived 

from the fourth pharyngeal pouches while migrating to 

the distal part of the neck. Thyroid follicles appear at 10 

weeks of gestation, indicating that the thyroid follicular 

cells can synthesize thyroglobulin. At the same time, 

iodine accumulates in the fetal thyroid, indicating that 

thyroid oxidase and peroxidase are active. By mid-

gestation the thyroid is able to secrete substantial 

amounts of T4. Serum free T4 concentrations gradually 

increase until adult values are reached at about 36 weeks 

of gestation (Thomas Vulsma et al., 2005). 
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It is the first endocrine structure that becomes 

recognizable in humans. This thickening, the so-called 

median anlagen, is located between the first and second 

branchial arches and is adjacent to the newly 

differentiating myocardium. The anlagen appear as a 

visible bud on day 16 or day 17 in humans. The bud 

expands ventrally as a diverticulum, with rapid 

proliferation of the cells at its distal end, but it remains 

attached to the pharyngeal floor by a tubular stalk called 

the thyroglossal duct. The thyrocyte progenitor cells 

continue to proliferate distally and then begin to 

proliferate laterally, which leads to the formation of the 

characterized bilobed structure connected by an isthmus. 

Because of its close association with the embryonic heart, 

the thyroid can be viewed as being pulled downward by 

the heart during its descent. This caudal migration is 

accompanied by rapid elongation of the thyroglossal duct, 

which eventually fragments and degenerates. This 

migration occurs from day 24 to day 32 in humans 

(Stone, 2000). 

It descends as a bilobed diverticulum in front of the 

pharyngeal gut, still connected to it by a canal – the 

thyroglossal duct. Migration continues in front of the 

hyoid bone and laryngeal cartilages to the definitive 

position in front of the trachea by 7th week gestation 

(Kelner, 1998). 


