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Abstract  

 

Central hypothyroidism is a thyroid hormone deficiency due to a disorder of the pituitary, hypothalamus or hypothalamic 

-pituitary portal system, leading to diminished thyroid –stimulating hormone (TSH), thyrotropin–releasing hormone 

(TRH) or both. It has an estimated prevalence of approximately 1 in 100.000. It is rarely isolated and occurs more 

commonly in conjunction with other pituitary hormones deficiency as well as neurological signs. The clinical 

manifestations of isolated central hypothyroidism are usually non -specific and are often delayed or miss diagnosised. 

The diagnosis can be difficult and usually based on low level of free hormone (FT4) and low to normal level of thyroid –

stimulating hormone (TSH). The diagnostic value of Thyrotropin –releasing hormone (TRH) test has been evaluated in 

such situation. The screening, in the majority relay on TSH measurement. In this article we describe three infants who 

were diagnosed with congenital isolated central hypothyroidism at the KKUH, Riyadh, Saudi Arabia during the period 

from January 2016 to April 2019, as pediatricans need to be aware of this rare condition to avoid diagnostic delay and to 

start the appropriate replacement therapy. 
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INTRODUCTION 
Central hypothyroidism (CH) is known as a 

hypothyroidism due to deficiency in thyroid-stimulating 

hormone (TSH) of an otherwise normal thyroid gland 

.It can be at the level of pituitary or hypothalamus. It is 

rare disorder with estimated prevalence of around 1in 

100.000 individuals with equal sexes [1-4], Central 

hypothyroidism (CH) could be associated with other 

pituitary hormones due to variable etiology (Table-1), 

but rarely isolated and occur more commonly with 

other neurological symptoms and signs resulting from 

hypothalamic pituitary lesions [5-11]. The clinical and 

hormonal characteristics indicates that it can be difficult 

to diagnosis by using serum TSH as an initial screening 

test for thyroid dysfunction, the diagnosis of isolated 

central hypothyroidism may be delayed or even missed, 

as some may have normal or low TSH levels therefore 

both free thyroxine (FT4) and TSH should be 

performed concomitantly [12]. 

 

We report on three infants who were 

diagnosed to have congenital isolated central 

hypothyroidism in the pediatric endocrine service, King 

Khalid university hospital (KKUH), Riyadh, Saudi 

Arabia during the period January 2016 to April 2019. 

 

MATERIAL AND METHODS 
During the period January 2016 and April 

2019, three infants were diagnosed to have congenital 

isolated central hypothyroidism at endocrine service of 

the king Khalid university hospital (KKUH), Riyadh, 

Saudi Arabia and constituted the population of the 

study. The diagnosis was based on the clinical suspicion 

and confirmed hormonally and radiologically. 

 

Medical records were retrospectively reviewed 

and included age, sex, family history, clinical 

presentation, appropriate hormone performed and 

radiological investigations. Thyrotropin –releasing 

hormone (TRH) test was utilized to confirm the 

diagnosis. 

 

RESULTS 
Three infants were diagnosed to have isolated 

congenital central hypothyrodism. Two males and one 
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female. Their mean age at presentation was 7 months 

(range 3-9m), with a mean birth weight of 3 Kg (range 

2.9-3.2 Kg). The clinical manifestations were non-

specific, mainly failure to grow. Their mean level of 

FT4 was 10.9 Pmol/L range, (10.1-11.8) and TSH was 

1.79 mU/L range (0.9-2.96). They have no clinical 

evidence of diabetes insipidus and other pituitary 

hormones were normal. TRH stimulation test was 

performed in one patient (Fig-1) and showed a 

hypothamic type of response. MRI of the pituitary and 

hypothalmic region (Fig-2) were normal. All patients 

were started on L-thyroxine.  

 

Table-1: Etiology of central hypothyroidism 

 
Yamada M, and Mori M. Nat Clin Pract Endocrinol Metab [1] 

 

 
Fig-1: TRH stimulation test of a three-month old infant with isolated congenital central hypothyroidism showing hypothalamic response 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Yamada%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18941435
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Fig-2: An MRI of the pituitary and hypothalamic region showed normal study 

 

 
Fig-3: Schematic approach for the diagnostic pathway for congenital central hypothyroidism 

Grunert et al., Case Rep Pedietr 2011 [15] 

 

DISCUSSION 
Congenital Central Hypothyroidism (CCH), is 

a very rare disease associated with insufficient thyroid 

hormones, as a result of Thyroid Stimulating Hormone 

(TSH) deficiency (either pituitary or hypothalamic 

origin) in spite of a normally located thyroid gland. It is 

commonly associated with other pituitary hormones; 

however, the isolated form is not that rare and seen 

more than expected with an estimated prevalence of 

1:65,000 neonates in the Netherlands [13]. 

 

The underlying molecular basis is often 

undefined, but hypothalamic or pituitary pathology 

contributed to a quantitative deficiency in TSH 

synthesis or secretion. In minority of patients TSH 

deficiency is isolated and may occur as a result of 

defects in gene controlling the TSH biosynthesis 

pathway, e.g. mutation in the thyrotropin releasing 

hormones a thyroid stimulating hormones Beta subunit 

[14-16]. 

 

Our current patients were diagnosed to have 

congenital isolated central hypothyroidism based on 
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clinical Suspicions, which was supported by hormonal 

investigation and radiological studies. Unfortunately, 

we have no facilities to do further genetic studies. 

 

The clinical manifestations of congenital 

isolated central hypothyroidism could be subtle and 

non- specific such as failure to thrive. unfortunately the 

use of TSH assay as an initial screening test for thyroid 

disorders, can lead into delay or even miss-diagnosed as 

most patient have normal low or even a slightly high 

serum TSH. Circulating level of FT4 remains the 

mainstay of diagnosis as it is usually low [17-22]. 

 

Thyrotropin- releasing hormone (TRH) 

stimulation test is of a value. Administration of TRH to 

a normal subject produces a consistent rise in serum 

TSH level, with a peak value is seen at 15 – 30 min, 

which decreases at 60min. Many patients of central 

hypothyroidism show either blunted or delay pattern .A 

delayed response of TSH to TRH is a characteristic 

finding of central hypothyroidism of hypothalamic 

origin, in contrast to the blunted response in pituitary 

disorders [23-25]. 

 

A magnetic- Resonance Imaging (MRI) of the 

hypothalamic- pituitary region should be carried out in 

suspected individuals. 

 

The following (Fig-3) schematic approach has 

been suggested to help in minimizing the diagnostic 

delay in patients with central hypothyroidism [15], As 

central hypothyroidism is not detected by TSH based 

newborn screening, FT4 should be analyzed, 

concomitantly if hypothyroidism is clinically suspected 

[26]. 

 

Normal levelof ACTH, cortisol, IGF-1, 

IGFBP3, LH, FSH and prolactin can be of a help in 

diagnosis. Furthermore, a TRH stimulation test can 

differentiate central hypothyroidism from other types of 

hypothyroidism, a defective TRH receptor will neither 

stimulate TSH, nor prolactin However, a TSHB 

stimulate mutation, prolactin levels will be normal or 

might be Increase after TRH stimulation proving 

normal function of TRH receptors. TSH levels remains 

low. 

 

Treatment strategies are differed in congenital 

hypothyroidism (CH) with neonatal to childhood onset. 

Normal infants and children have higher free L-

thyroxin (FT4) levels. Therefore, higher L-thyroxin 

doses are recommended, and treatment should be 

started at a full replacement doses at least in cases with 

neonatal onset in order to promptly protect neurological 

development. Recent evidence recommendsto initiate 

treatment with a higher doses of L-thyroxin and to 

adequate doses on the basis of FT4 assessment 

frequently. The target range should be that observed in 

normal children progressively lower doses are required 

in infancy and childhood [28-30] 

 

CONCLUSION  
The present study and earlier reports 

demonstrate that congenital Isolated Central 

Hypothyroidism may not be that very rare. 

 

Furthermore, Studies with genetic testing and 

other appropriate hormone and radiological studies 

might be necessary for evaluation of patients with 

congenital Isolated Central Hypothyroidism in the 

future, as it might help to ascertain the extent nature of 

the disorder. Furthermore, pediatrician need to be aware 

of these issues to avoid diagnostic delay. 
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