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Abstract
The presence of solitary or multiple nodules including both hot and cold nodules in case of nodular thyroid disease is due to the risk of malignancy,
toxicity, and local compressive symptoms. It is characterized by the number of separate lumps (nodules) in the enlarged thyroid gland at the age of
puberty. Both hypothyroid and hyperthyroid patients are observed to have abnormal TSH concentrations. The comprehensive survey of 234 patients
of nodular goiter carried out and evaluated statistically through chi (Χ2) Calculations in order to investigate various thyroid dysfunctioning based on
the normal concentration of thyroid function tests. Hypothyroidism and hyperthyroidism can be accurately diagnosed with laboratory tests performed
at Nuclear Medicine, Oncology and Radiotherapy Institute (NORI) Islamabad and other laboratories of Pakistan. The data along with detailed history
was collected with the help of clinicians in NORI and entered in the Performa. TSH levels ranging from 0.27-4.2 µIU/ml was considered as normal for
the diagnosis in thyroid function tests (TFTs). Chi-square test was used to find the significance of study parameters on categorical scale between two or
more groups. The diagnostic evaluation relating to functional and morphological characterization has examined through serum TSH concentration and
imaging. Non-significant difference between hypothyroid and hyperthyroid patients of nodular goiter versus control group individuals was observed.
The study has concluded that the prevalence of nodular goiter may be dependent on the higher and lower concentration of TSH. .

Introduction
Dixit et al. [1] have described that thyroid gland is a highly
vascular endocrine gland that is placed anteriorly in the neck,
extending from the fifth cervical to the first thoracic vertebrae.
Evered et al. [2] have observed high serum TSH levels and normal
T3 and T4 concentration in case of mild hypothyroidism while,
Caldwell et al. [3] have examined low serum TSH levels and high
levels of T3 and T4 concentration in case of hyperthyroidism due to
negative feedback mechanism.

Yamada & Mori (2008) have investigated that Hypothalamic
pituitary-thyroid (HPT) axis have regulated the serum level of
thyroid hormones production through the secretion of thyrotropin
releasing hormone (TRH), which in turn stimulate the endocrine
cells of pituitary gland when it is bounded to TRH receptors (TSH
β-subunits). They have further examined that TSH secreted from
pituitary gland stimulates the production of T3 and T4 in thyroid
gland.
Khan et al. [4] have observed the two major disorders of thyroid
gland, i.e. hyperthyroidism and hypothyroidism. They have further
examined that in case of primary hypothyroidism serum TSH level
has elevated but values of T3 and T4 have remained below the
normal range.
Hermus [5] have examined that the prevalence of nodular goiter
is significant in the population of Whickham, northeast England

where palpable thyroid nodules were detected in 0.8 percent of
adult men and 5.3 percent of adult women and their prevalence
in Framingham, Massachusetts was determined to 1.5 percent of
men and 6.4 percent of women between 30 and 59 years of age.
In the latter population, new nodules appeared in 0.1 percent
per year during a 15-year follow-up period. Thyroid nodules are
even more commonly detected when the thyroid is examined by
ultrasonography. The overwhelming majority of these nodules are
benign.
Hollowell et al. [6] have reported that hyperthyroidism has
involved in excess synthesis and secretion of thyroid gland that has
led to leads to hyper metabolic indisposition as it has been observed
in case of thyrotoxicosis. They have further described that it has
triggered diffuse toxic goiter (Graves’ disease), toxic multinodular
goiter (Plummer disease) and toxic adenoma. Filteau have been
observed that primary thyrotoxicosis has been involved the diffuse
enlargement of the thyroid gland due to hyper-metabolism with
ocular dysfunctions and excess secretion of T4 and T3 hormones.
They have further described that secondary thyrotoxicosis is the
result of excess TSH and T4 secretion due to nodular goiters (single
or multiple).
Surks et al. [6] have described that a thyroid disorder is
physical ailment that arises from its dysfunctioning that produces
triiodothyronine (T3) and thyroxin (T4). They have further
observed that this dysfunctioning have influenced functions of
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the pituitary gland and hypothalamus and consequently their
secretions.

Oppenheimer et al. [7] have revealed that tetraiodothyronine
(T4) is generated by the thyroid gland as an inactive compound.
They have further described that this is transformed into the
tissues to triiodothyronine (T3) that combines to the nuclear
receptors in order to initiate thyroid hormone (TH) action.
Guyton & Hall [8] have analyzed that thyroid gland have produced
about 7% triiodothyronine (T3) and about 93% thyroxin (T4).
Triiodothyronine (T3) hasthe3-5 folds greater biological potency
than fT4.

Pinchera [9] have revealed the fact that in areas where there is a
lack of iodine (Italian regions) nodular Goiter has observed 25-33%
of the population, while in those areas where there is adequate
iodine it has estimated between 0.4-7.2 percent. Biondi & Cooper
have examined that a hypo-echoic ultrasound examination have
revealed the presence of thyroid peroxidase antibody (TPOAb) in
autoimmune thyroid disease and TPOAb have not been discovered
in >20% of individuals having evidences of such disease.
Walsh (1999) have analyzed that the incidences of solitary
nodules have estimated approximately 23% that are actually
dominant nodules with multinodular Goiter. Mazzaferri (1992)
has reported that roughly 5 to 10 percent of palpable nodules have
developed thyroid carcinoma. He has further investigated that the
degree of prevalence of nodular goiter depends upon the extent of
iodine.

Pinchera [9] have observed that incidence of nodular goiter
(25-33%) in iodine deficient areas (Italian regions), and (0.4-7.2%)
in adequate iodine areas. Biondi & Cooper 2008 have examined
that a hypo-echoic ultrasound examination have revealed the
presence of Thyroid peroxidase antibody (TPOAb) in autoimmune
thyroid disease and TPOAb have not been discovered in >20% of
individuals having evidences of such disease.
Charib (1997) has been examined the incidence of solitary
and multiple nodules in gender. He has been observed further that
these are making proportion of 0.8% of men and 5.3% of women
and their rate is increasing above 45 years in case of woman. It
have been reported that reduced TSH levels in nontoxic goiter have
shown different concentrations in circadian rhythms and slightly
reduced TSH pulses have been observed (Brabant 1990) [10]. In
case of sub-clinical hyperthyroidism (SH) sleep wake cycle of TSH
pulses have been kept in unaltered condition down to 0.005 mU/l,
while variation in TSH pulses during day and night have been
vanished at 0.002 mU/l (Roelfsema 2009).

Khandelwal & Tandon (2012) have been examined that subclinical
hypothyroidism is the initial stage during which thyroid-stimulating
hormone (TSH) concentration rises while serum free thyroxin (FT4)
and triiodothyronine (FT3) concentrations remains normal [11]. This
kind of hypothyroidism has been transformed to overt hypothyroidism
in approximately 2-5% cases annually. All patients having both
disorders should get treatment when TSH >10 mIU/L.
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The objective of study is to observe thyroid dysfunctions in
patients of nodular goiter. Therefore, comparative evaluation
of hormonal profile of subclinical and clinical hypothyroid and
hyperthyroid patients with normal healthy individuals will be done
statistically. Various medical disorders and abnormalities raised
due to the abnormality of thyroid hormones will be explored in
Pakistani population. Further, profile of thyroid hormones will be
analyzed via level of different hormones and antibodies like TSH,
FT4, T3 and ant thyroglobulin respectively will be analyzed from
serum samples of patients. Analytical evaluation of the hormonal
profile of patient will be carried out via electrochemiluminescent
immunoassays (ECLIA) [12]. Such studies would be helpful to
understand on the prevalence of nodular goiter (NG) in different
subjects and will also suggest the measures to minimize the goiter
associated with its onset.

Materials and Methods

The current study was carried out at Nuclear Medicine,
Oncology and Radiotherapy Institute (NORI) between patients
of nodular goiter (NG) and normal control group individuals.
Population sample constituting 234 individuals was diagnosed
through physical examination, thyroid scan, and ultrasound. The
whole population was categorized into two major groups, one is
experimental group and other is control group. The experimental
group constituted 184 patients of nodular goiter (NG), while the
control group constituted 50 individuals having not nodular goiter
(NG) but they can have hypothyroidism or hyperthyroidism.
Hypothyroidism and hyperthyroidism can be accurately diagnosed
with laboratory tests performed at NORI and other laboratories
of Pakistan. The normal and abnormal patients were designated
through the normal range of thyroid functions tests (TFTs) (0.27 to
4.2µIU/ml). The clinical examination report of thyroid function tests
were collected from various laboratories of Islamabad. In a whole
sample of population, 131 patients were designated as normal
and 53 patients as hyperthyroid or hypothyroid according to the
values of TSH levels [13]. The study has worked out to determine
the statistical difference between normal and hyperthyroid and
hypothyroid versus control group individuals.

Setting and study area

The present study has been carried out in Nuclear Medicine,
Oncology and Radiotherapy Institute (NORI).

Study population

Total 234 patients were included in the study.

Inclusion Criteria

All patients having nodular goiter in any age group will be
included in the study.

Exclusion criteria
•
•

Pregnancy

Liver disease as evidenced by raised ALT level
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•
Drugs: Amiodarone, lithium, anti-thyroid medications
(neomercazole/procarbizole), thyroxin

Study Group: The study population was based on the prevalence
of thyroid functions tests (TFTs) that were observed in the patients
of nodular goiter (NG). Therefore, the whole population sample
constituting the patients of nodular goiter (NG) has been based on
types of goiter.

Data Collection: After having informed consent (Annexure-I)
from patients, the data along with detailed history was collected
with the help of clinicians in NORI and entered in the Performa
(Annexure-II).

Data analysis

The data was analyzed using SPSS version 17. The average
values for age, history of goiter (duration) etc. was calculated.
The percentage of different thyroid dysfunctions (hypothyroid,
hyperthyroid) in nodular goiter (NG) was calculated.

The study has considered Thyroid stimulating hormone (TSH)
as a criterion for the diagnosis of thyroid dysfunction. The normal
range of thyroid function (TFTs) regarding TSH diagnosed at NORI
hospital is (0.27-4.2 µIU/ml) and other clinical laboratories of
Pakistan. The patients having high TSH concentration have been
designated as Hypothyroid and the patients having low serum TSH
concentration have been designated as Hyperthyroid while the
patients having normal TSH values are considered as euthyroid.

Results

The population sample of 234 individuals diagnosed through
thyroid scan was evaluated through statistical analysis. The clinical

diagnosis of the study patients of which 131 were diagnosed
clinically as thyroid swellings but have normal concentration of
TSH and 53 having abnormal TSH concentration as mentioned
in Table 1 [14]. When the patients suffering from nodular goiter
(NG) having the clinical symptoms of hypothyroid or hyperthyroid
were compared with control group individuals, statistically nonsignificant difference was observed in this case, normal patients
have shown statistically significant difference. Among 184 patients
of nodular goiter, 29 % have diagnosed abnormal, while 71% have
normal TSH concentration. Among abnormal patients, about 87%
have low, while 13% have high TSH levels. TSH levels ranging from
0.27-4.2µIU/ml was considered as normal for the diagnosis in
thyroid function tests (TFTs). The statistical evaluation of thyroid
function tests in patients of nodular goiter has done in the statistical
evaluation table.

Discussions

The statistical difference between hypothyroid and
hyperthyroid patients of nodular goiter versus control individuals
has demonstrated in Table 1. Comparison of lipid profile in
euthyroid, subclinical, and clinical hypothyroid and hyperthyroid
versus control group individuals showed non-significant
differences by non-parametric tests (p>0.05). Hypothyroid, Clinical
and subclinical hypothyroid and hyperthyroid patients of nodular
goiter have not altered lipid profile as compared to euthyroids
that have demonstrated statistically significant difference. The
study has observed that hormonal dysfunctioning was not equally
prevalent in normal patients of experimental group and control
group individuals. The prevalence of disease is dependent upon the
concentration of TSH.

Table 1: Χ2 Calculations (Two-way Contingency) showing statistical difference between hypothyroid, hyperthyroid and normal TSH
Patients of nodular goiter (NG) control individuals.
Patients with TSH
Concentration

Total No.

Number of patients
with abnormal TSH
concentration

53

Number of patients
with high TSH
concentration

46

Number of patients
with low TSH
concentrations
Number of patients
with normal TSH
concentrations

7

131

Male

Female

Control

11

42

50

-0.09

0

12.86

40.14

9

37

50

-0.12

0

-0.27

50

11.02

34.98

2

5

50

0

0

-0.37

50

1.96

5.04

12

119

50

-0.41

0

0

18.82
-2.47

112.18

50

50

P-Value

0.3913

0.3334

1.0926

0.0012
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The result revealed that TSH, FT3 and FT4 levels affected
the onset of goiter in both groups. While, both hyperthyroid
and hypothyroid patients of nodular goiter have demonstrated
statistically no significant difference that are contrary results to
already published findings. However, hormonal imbalance was
not more prominent in patients experiencing nodular goiter. Such
studies would be helpful to understand on the prevalence of diffuse
goiter in different subjects and will also suggest the measures to
minimize the goiter associated with its onset. It is further suggested
that that the role of hormonal interactions in these patients may
also be investigated with reference to their different metabolic
disorders.

Conclusion

Therefore, the research work has consistency with the findings
of Dr. Firdushi Begum (2015) that estimation of serum thyroid
hormones and a TSH concentration has great significance for the
diagnosis of thyroid problem. The current study has supported
the serum TSH concentration usefulness in determining thyroid
problem, on this ground it is related to the findings of Dr. Firdushi
Begum.

The research strategy is also not according to the findings of
Ladenson et al. (2000) have also considered that the TSH test as
a criterion for the diagnosis of thyroid dysfunction, especially in
cases of minimal thyroid failure (subclinical hypothyroidism).
Their studies shows that incidence of goiter is not dependent
upon normal and abnormal TSH levels while current study has not
supported it due to non significant results.
The study has inconsistency with the findings of Evered et al.
[2] have been investigated that in case of mild hypothyroidism
serum TSH also have been observed high and the values of T3
and T4 remains normal while this research strategy has negated
that TSH concentration is more significant in determining thyroid
dysfunction.

The present study concluded that prevalence of nodular goiter
(NG) may be dependent on the extent of hormonal dysfunctioning
specifically normal and abnormal TSH levels. In future
comprehensive studies are warrant covering the epidemiological
profile of the patients having nodular goiter (NG).
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