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ABSTRACT 
 
Patients with abnormalities of thyroid gland function or structure seek medical 
attention for several reasons. They present with symptoms attributable to 
physiologic effects of increased or decreased plasma concentrations of thyroid 
hormone (hyperthyroidism or hypothyroidism, respectively). They may also 
present symptoms related to localized or generalized enlargement of the gland 
(diffuse goitre, multinodular goitre, or single thyroid nodule). These changes 
may result from functional abnormalities or neoplasia, benign or malignant. The 
following symptoms are typical problems that may eventually be diagnosed as 
specific thyroid diseases or syndromes. For diagnoses related to 
hyperthyroidism (thyrotoxicosis), these complaints may include weight loss, 
anxiety or nervousness, increased sweating, tremulousness, diarrhea, 
palpitations, muscular weakness, heat intolerance, or history of treatment of an 
"overactive" thyroid. For diagnoses related to hypothyroidism, typical problems 
include fatigue, weight gain, depression, lethargy, dry skin, cold intolerance, 
voice change, change in menses, muscle cramps, or treatment of a thyroid 
condition. Thyroid enlargement (goitre) may present in the context of hyper- or 
hypothyroidism. It may also occur in a patient with normal thyroid hormone 
production (euthyroid patient). Typical complaints related to thyroid 
enlargement include generalized neck swelling (diffuse goitre), neck mass 
(uninodular or multinodular goitre), dysphagia, neck pain, or hoarseness. Finally, 
patients may be referred with no complaints but with "abnormal thyroid 
function tests" that lead to a search for symptoms and signs of thyroid 
dysfunction. 
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INTRODUCTION 
 
The understanding of thyroid disease and the 
interpretation of thyroid function tests requires an 
understanding of the hypothalamic–pituitary–thyroid 
feedback control. It also demands an appreciation of 
thyroid hormone transport and the response of cells to 
non-protein-bound thyroid hormone. The hypothalamic 
hormone, thyrotropin releasing hormone modulates the 
release of pituitary thyroid stimulating hormone and 
interacts with specific receptors on thyroid follicular cells 
to  stimulate  thyroid hormone production [approximately  

80%   thyroxine   (T4)   and  20%     triiodothyronine   (T3)].  
T4 and T3 are transported in blood bound to serum 

proteins. The remainder of T3 production (80%) comes 
from the conversion of T4 in peripheral tissues. T3 is the 
most active form of thyroid hormone. Non-protein-bound 
thyroid hormones, representing a minor fraction of the 
total circulating thyroid hormones enter peripheral cells 
and interact with a specific nuclear binding protein (Hsu 
and Boey, 1987). This interaction leads to induction of 
many   enzymes   to finally express the effect of the thyroid  
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hormones.  

Circulating levels of T4 and T3 are sensed by the pituitary 
gland and perhaps by the hypothalamus to control the 
secretion of TSH and thereby maintain blood levels of 
thyroid hormones within normal limits. Disturbances in 
many aspects of this complex system can present the 
physician with clinical and laboratory findings of hyper- or 
hypothyroidism, goitre or apparent abnormalities of 
thyroid function testing without definite clinical correlates. 
Often, the discordance between clinical findings arid 
laboratory testing makes the diagnosis of thyroid 
disorders challenging and stimulating (Hsu and Boey, 
1987). 
 
 
RECENTLY STUDYING 
 
Thyroid problems may also directly result from medical or 
surgical therapies of the thyroid gland or indirectly from 
treatment of non-thyroid conditions. Examples include 
hypothyroidism after radioactive iodine or surgery for 
Graves' disease, and thyroid cancer after x-ray therapy to 
the head or neck. Hypothyroidism and hyperthyroidism 
have been reported after treatment of arrhythmias with 
Amiodarone, which contains iodine. 

Although enlargement of the thyroid gland may suggest 
thyroid disease, physiologic and temporary enlargement of 
the thyroid gland associated with pregnancy and 
adolescence is normal. It is occasionally confused with 
abnormal enlargement and must be considered in the 
differential diagnosis of goitre (Hsu and Boey, 1987). 

The thyrotoxic patient suffers from signs and symptoms 
attributable to the metabolic effects of excessive thyroid 
hormone, many of which appear related to increased 
activity of the sympathetic nervous system. These must be 
differentiated from non-thyroid-related causes of actual or 
apparent hypermetabolism and sympathetic overactivity 
(Ingbar and Braverman, 1986) such as 
pheochromocytoma, cocaine abuse and non-specific 
anxiety. The use of beta-sympathomimetic blocking drugs 
in treating thyrotoxicosis relieves many of the symptoms 
attributable to the sympathetic nervous system without 
decreasing, at least acutely, the increased consumption of 
oxygen characteristic of the hypermetabolic state 
(Jacobson and Gorman, 1984). 

In contrast to hyperthyroidism, the hypothyroid 
patient's signs and symptoms are attributable to decreased 
circulating concentrations of thyroid hormone. 
Hypothyroid individuals demonstrate decreased oxygen 
consumption with an overall impression of reduced 
sympathetic activity. Weight gain and psychomotor 
retardation are related to the decreased metabolic rate 
due to decreased thyroid hormone. In addition, 
hypothyroidism results in a decreased clearance of 
metabolic products such as cholesterol and triglyceride 
and enzymes such as creatine phosphokinase. Therefore, 
serum concentrations of these substances are increased. 

Furthermore, metabolic clearance of medications is 
decreased so that there is increased risk for toxicity from 
commonly used medications such as sedatives or digitalis 
preparations (Jacobson and Gorman, 1984). 
 
 
GENETIC PREDISPOSINON TO THYROID DISEASE 
 
Genetic predisposition to thyroid disease is apparent in 
autoimmune thyroid disorders. Specific enzyme 
deficiencies related to concentrating iodine, synthesizing 
thyroid hormone, or reclaiming iodotyrosine iodine are 
clearly inherited. Certain forms of thyroid cancer 
(parafollicular) may also have a genetic component. Thus, 
a family history of thyroid disease or goitre may direct 
attention to a subtle or overlooked thyroid problem. 
Conversely, goitre requires that data be gathered 
concerning a possible family history of thyroid 
abnormalities (Ingbar and Braverman, 1986). 

If hypothyroidism is caused by pituitary or hypothalamic 
dysfunction rather than by primary thyroid disease, 
symptoms and findings of other endocrine "end organ" 
dysfunction are usually present. If pituitary disease is 
present, clinical manifestations include hypogonadism 
(amenorrhea, decreased libido and impotence), growth 
hormone deficiency (short stature in children), 
postpartum agalactia and hypoadrenalism (nausea, 
vomiting, diarrhea, hyponatremia and decreased tolerance 
to medical stress) (Juras et al., 1983). 

Hypothalamic abnormalities may also cause 
hypothyroidism by interfering with TRH secretion and 
cause many of the same features seen in pituitary failure. 
In hypothalamic dysfunction (and also in primary 
hypothyroidism), hyperprolactinemia may occur in 
association with hypogonadism. In hypothalamic disease, 
the absence of pituitary lactotroph inhibiting factor, 
dopamine, leads to unregulated prolactin secretion and 
hyperprolactinemia.  

In primary hypothyroidism, increased TRH secretion or 
sensitivity causes pituitary lactotrophs to secrete large 
amounts of prolactin. Marked enlargement of the pituitary 
gland may occur in primary hypothyroidism and may 
simulate a prolactinoma. However, the hyperprolactinemia 
and pituitary enlargement resolve with reversal of the 
hypothyroidism by supplying adequate replacement 
thyroid hormone (Juras et al., 1983). 
 
 
CONCLUSION 
 
Thyroid problems also include interpretation of abnormal 
thyroid function tests, either obtained to confirm the 
presence of thyroid disease or as screening procedures to 
detect thyroid dysfunction. Difficulties in evaluating these 
tests are related to marked elevations or reduction in 
thyroxine binding serum proteins to changes in thyroxine 
production and clearance (phenytoin effect or response to  
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acute or chronic illness) or to unusual inherited states in 
which there is resistance to the effects of thyroid hormone 
(Juras et al., 1983). 
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