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Introduction

Abstract

Background: Thyroid abnormalities are the most common endocrine
abnormalities in Saudi Arabia (KSA). Ultrasonography (USG) is the commonest
method of thyroid gland imaging. Thyroid lesions prevalence depends on factors
such as sex, age, iodine intake, and other metabolic parameters.

Objectives: Investigating different thyroid lesions and their associated
clinical parameters.

Subjects and Methods: This is a cross-sectional study of adult residents
who visited Internal Medicine Clinic in Riyadh, KSA. 206 participants were
subjected to thyroid USG, weight and height measurement, laboratory
investigations including FBG, HbAL1C, ALT, AST, creatinine, uric acid, lipid
profile, thyroid stimulating hormone (TSH), and FT4.

Results: Thyroid nodules were found in 27.2%, 30.1% had thyroiditis, and
6.8% had pure cysts. There was a significant prevalence of thyroid ultrasound
findings within different age groups, (P = 0.002). The highest BMI was found
in subjects with nodular size <1cm. Subjects with thyroid nodules had higher
level of FBG, HbAlc, ALT, AST, uric acid, total cholesterol, HDL-C, LDL-C and
TSH. The most frequent thyroid status was euthyroid, followed by subclinical
hypothyroidism which had higher frequency in subjects with nodular size <1cm
(30.8%).

Conclusion: Imaging, particularly USG, plays an important role in
classifying thyroid gland abnormalities. We found that thyroid lesions, including
nodules, pure cysts, and thyroiditis, were non-significantly positively associated
with disturbed metabolic profile such as high FBS, HBA1C, ALT, AST, total
cholesterol, and LDL levels. Our results for biochemical parameters do not allow
inferences on whether they are independent factors associated with thyroid
lesions or not.
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echogenicity, was reported in autoimmune thyroid diseases, and its
potential value shows in the diagnosis of Hashimoto’s thyroiditis [5].

Thyroid is an endocrine gland, and its involvement has diverse

functions and concerns; the major concern with thyroid lesion is the
possibility of malignancy, and other minor concerns are related to
cosmetics and appearances. Thyroid lesions are not only a sign of
expression of a single disease but also a clinical manifestation of a
wide range of different diseases [1].

Thyroid gland disorders are the most common endocrine
abnormalities in KSA and in the whole Middle East region. Thyroid
lesion can be classified into congenital, inflammatory, endocrinal,
and neoplastic (benign and malignant) [2].

Ultrasonography (USG) is extensively reported to be the most
common and useful method of imaging thyroid gland and its
abnormalities [3].

Thyroid enlargement, like thyroid nodules, is detected more
objectively by USG than physical examination. Nodules with
suspicious ultrasound features should be considered for biopsy [4].
An abnormal USG pattern of the thyroid, characterized by diffuse low

Investigating thyroid disorders is important to evaluate
malignancy risk [6]. As the incidence of thyroid cancer has tripled
in the last 30 years, proper investigation of thyroid disorders and
associated factors is fundamental to define a better diagnostic
approach [7].

The contribution of the increasing detection rate is a widely
accepted explanation for the increasing prevalence of thyroid
nodules. It is well established that thyroid nodule prevalence depends
on factors such as the detection method, sex, age, iodine intake,
and radiation exposure [8]. Other risk factors including metabolic
parameters have received attention recently. Previous studies have
shown that insulin resistance was associated with increased thyroid
nodule prevalence in iodine-deficient and iodine-sufficient areas
[9,10]. A recent study also reported that hypertension, prediabetes,
and diabetes were independent risk factors for thyroid nodules [11].
Body size parameters such as height, weight, and (BMI) were reported
to be associated with the presence of thyroid nodules in women [12].
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The aim of this cross-sectional study was to determine thyroid
ultrasound findings in Saudi people, to investigate different gland
lesions and their associated clinical parameters.

Subjects and Methods

Study design

This is a cross-sectional study of adult residents in Riyadh, KSA,
who visited the Internal Medicine Clinic in a polyclinic medical
center.

Data collection

A total of 206 health checkups were performed from January
2020 to December 2020. Thyroid USG was performed to all. We
did not exclude the subjects with other diseases, including diabetes,
hypertension, dyslipidemia, and thyroid dysfunction as well as the
subjects using any kind of medication, including thyroid hormone or
antithyroid drugs. Informed consent was obtained.

Anthropometric parameters

We measured the height and weight of subjects in light clothing
and without shoes to the nearest 0.1cm and 0.1kg, respectively. BMI
was calculated as the ratio between the weight and the square of
height, and it was expressed in kg/m>.

Biochemical and hormonal parameters

Plasma glucose concentration was measured in the 12-hour
fasting state using the glucose oxidase and a modified Trinder color
reaction, catalyzed by the peroxidase enzyme method. Glycosylated
hemoglobin (HbA1lc) level was measured using the well-established
method of boronate affinity. The serum concentrations of Aspartate
Aminotransferase (AST), Alanine Aminotransferase (ALT),
creatinine, uric acid, total cholesterol, triglycerides, Low-Density
Lipoprotein Cholesterol (LDL-C), and High-Density Lipoprotein
Cholesterol (HDL-C) were measured by Konelab kits using Indiko
fully automated analyzer. The concentrations of serum free Thyroxine
(T4) and TSH were measured using the chemiluminescence assay
(Roche Diagnostics, Cobas 6000 analyzer e601 module, Germany).
The normal range according to the manufacturer for TSH and free T4
was 0.4 to 5 mIU/L and 10.6 to 19.4 pmol/L, respectively.

Classification of thyroid function status
The subjects were divided in five categories based on their thyroid

function status:

. Overt hypothyroid state was defined as a TSH level
>5mIU/L with a free T4 level <10.6pmol/L.

. Subclinical hypothyroid state was defined as a TSH level
>5mlIU/L with a normal free T4 level (10.6 to 19.4 pmol/L).

. Euthyroid state was defined as a normal TSH level (0.40 to
5mIU/L).

. Subclinical thyrotoxic state was defined as a TSH level
<0.40mIU/L with a normal free T4 level

. Overt thyrotoxic state was defined as a TSH level
<0.40mIU/L with a free T4 level >19.6pmol/L.

We did not consider the use of thyroid hormone and antithyroid
drugs in defining thyroid function status.

Thyroid ultrasound and the classification of thyroid
nodules

All ultrasonographic examinations of the thyroid were performed
for each participantbyaradiologist using high-resolution US equipped
with 7.5-12 or 8-15 MHz linear transducers. Thyroid nodules were
defined as one or more discrete lesions that were within the thyroid
gland but were radiologically distinct from the surrounding thyroid
parenchyma. The length, width, and depth of each nodule were
measured at their longest aspect on the US images, which were saved
as digital images. All US reports were also saved as digital text. We
extracted data of the presence and size of nodules from the free text of
the thyroid US reports. According to the lesion’s content, a lesion in
which the cystic portion comprised 295% of the volume was defined
as a pure cyst, and a lesion in which the solid portion comprised 6%
to 100% of the volume was defined as a nodule. If the extracted data
harbored the keywords “cyst” and “nodule” in one subject, this was
classified as a nodule. In the subjects with multiple nodules, the size
of the largest thyroid nodule was used in the analyses.

Statistical analysis

SPSS Software (version 26.0 for Windows) was used. Qualitative
data were summarized as frequency and percentage, while quantitative
data as Mean + Standard Deviation (SD), median, and Interquartile
Range (IQR) after establishing nonnormality of some variables by
K-S test (One-Sample Kolmogorov-Smirnov Test) of normality. The
Student ¢-test and Wilcoxon test were applied for the comparison
of quantitative variables between two groups for both parametric
and nonparametric data. Comparisons between the different study
groups were carried out using the chi-square test and the Fisher exact
test to compare proportions as appropriate. Statistical significance
was accepted at P <0.05.

Results

Basic information of the studied population

A total of 206 subjects were enrolled in the study, with 30 men and
176 women, with a median age of 33 years, IQR of 28-41 years, and
mean BMI of 29.84 + 6.66 kg/m? Thyroid nodules were found in 56
(26 with nodular size <lcm and 30 with nodular size >1cm) subjects
(27.2%), thyroiditis was found in 62 (30.1%) subjects, and 14 subjects
(6.8%) had only pure cysts. Other ultrasonographic findings include
atrophied thyroid (4) and thyroidectomy (4) with percentage of 1.9%
for each, while normal thyroid was found in 66 (32.1%). Among the
30 men, 6 (20%) and 8 (26.7%) subjects were diagnosed with thyroid
nodules and thyroiditis, respectively, while no subject (0%) was as
diagnosed with pure cyst. Among the 176 women, 50 (28.4%) and 54
(30.7%) subjects were diagnosed with thyroid nodules and thyroiditis,
respectively, while 14 (8%) subjects were diagnosed with pure cyst.
According to age stratification, there was a significant difference in
the prevalence of thyroid ultrasound findings in different age groups,
with pure cyst being associated with older age group (KW = 20.29,
P =0.002).

Comparison of Body Mass Index in Different Thyroid US
Findings

After exclusion of subjects with atrophied thyroid and those with
thyroidectomy, the highest BMI was found in subjects with nodular
size <lcm (32.4 * 10.6); however, there was no significant statistical
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difference in BMI in different studied subjects as regards their thyroid
US findings.

Comparison of biochemical and metabolic parameters in
different thyroid us findings

After excluding 8 subjects who had thyroidectomy and congenital
thyroid atrophy, we found that subjects with thyroid nodules had
higher level of fasting glucose, HbAlc, ALT, AST, uric acid, total
cholesterol, LDL-C, and TSH in comparison with other groups, while
the concentration of creatinine and FT4 was higher in thyroiditis and
TGS was highest in the group with pure cyst.

Association between thyroid function status and different
thyroid us findings

The most frequent thyroid status was euthyroid state in different
ultrasound thyroid findings, followed by subclinical hypothyroidism
which had higher frequency in subjects with nodular size <lcm
(30.8%). The lowest recorded frequency was overt hyperthyroidism
which was observed in only 4 patients with thyroiditis. This was
highly statistically significant with a p value <0.001.

Discussion

Thyroid disorders are among the commonest endocrine disorders
reported worldwide. Most of the people at risk of developing thyroid
disorders are from developing countries, including KSA. The
prevalence of thyroid disorders differs according to sex, age, lifestyle,
dietary changes, diabetes, hypertension, and metabolic diseases
such as hyperlipidemia, fatty liver, hyperuricemia, and obesity
[13]. Classifying thyroid lesions is challenging; nonetheless, using
ultrasonography may allow for accurate diagnosis, differentiation,
and management of thyroid lesions [14]. The aim of this study was to
determine thyroid ultrasound findings in Saudi people, to investigate
different gland lesions and their associated clinical parameters.

In our current study, there was a significant relation between age
and different thyroid lesions as follows: the median age of subjects
diagnosed with thyroiditis was 30 years; solitary nodules occurred
during the age of 30-40, which was lower than the age distribution
of individuals with solitary thyroid nodules in the study of Bing Zou
et al. [15], who studied the prevalence of thyroid nodules in Chinese
and found that solitary thyroid nodules were most prevalent in the
age of 70-89, and also lower than the age distribution of individuals
with solitary thyroid nodules in the study of Moon JH, et al. [16], who
studied the prevalence of thyroid nodules in Koreans and found that
solitary thyroid nodules were most prevalent in a mean age of 52.7.
In the study conducted by Tu w, et al. [17] in China, they reported
that nodular lesions were more frequent in population 260 years,
either diabetic or nondiabetic. Our finding was higher than those in
the study of Kishan and Prasad [18] who reported that the highest
incidence of solitary nodule was recorded during the third decade of
life in Indians. Pure cyst occurred at a median age of 42, which was in
agreement with Saeed et al. [19] who explored the pattern of thyroid
lesions in western region of Saudi Arabia and found that colloid
nodules (cysts) were more frequent in the age of 41-50. A number of
epidemiological investigations worldwide show that the prevalence
of thyroid nodules increases with age [20,21]. The mechanism may be
that, with the increase of age, the thyroid will undergo degenerative
changes, leading to diffuse compensatory hyperplasia of the thyroid

and eventually the nodules [22]. This was not consistent with our data,
maybe due to the younger age of our studied group as the median age
of our participants was 33.

In this cross-sectional study, the prevalence of thyroid nodules
in health checkup participants in Saudi Arabia was 27.2%, which
is nearly similar to the study of Saeed et al. [19], who found that
solid nodules represent 28.3% of their study population, and also
the study of Siqueira et al. [23], who studied the factors associated
with the occurrence of thyroid nodules in severely obese patients
in Brazil and reported that the occurrence of nodules was 29.9% in
their obese group. It is also consistent with the findings of Dauksiene
et al. [24], who studied the factors associated with thyroid nodules
in Lithuanian subjects and noted that thyroid nodules represent
31.2%. Other countries have nearly similar prevalence of thyroid
nodules (China 32.4% and Korea 34.2%) [15,16]. The patterns of
cystic thyroid lesions observed in this study were not comparable
with other available literature; cystic thyroid lesion was observed in
6.8% of our participants. Moon JH, et al. [16] have reported that the
prevalence of thyroid cyst was 12.5%. A concordance rate of 8.9%
was also noted by Almohiy et al. [25], who evaluated the utility of
ultrasound examination in assessing thyroid abnormalities in Aseer
region of KSA. In our study, out of 206 cases in total, 30.1% cases were
diagnosed with thyroiditis, which is much higher than the prevalence
of thyroiditis in the study of Saeed et al. [19] and Almobhiy et al. [25],
who reported 11.3% and 0.4% cases of thyroiditis, respectively. Many
centers have adopted the method of ultrasound for the diagnosis of
various thyroid problems, and this will help in detecting the thyroid
lesions especially tumors in an early stage. Improvement in the
detection of thyroid lesions became easy by extensive use of USG
of thyroid; the USG detects lesions in up to 67% of the population
[26]. Thyroid lesions are common and usually benign. The analysis
of the frequencies of thyroid disorders by ultrasound imaging would
assist in initiating appropriate and optimal long-term thyroid health
management for the residents of Riyadh, KSA.

The results of this study show that gender is a non-significant risk
factor for thyroid lesions, and its prevalence in women is higher than
that in men, which is consistent with the previous reports [19,23]. But
other studies [15-17] show that gender is an independent risk factor
for occurrence of thyroid lesions. The high incidence of thyroid lesions
in women is associated with increased demand for thyroid hormones
during pregnancy, breastfeeding, and menstruating; estrogen can also
affect the development of thyroid nodules [27].

We also observed a non-significant association between different
thyroid lesions and BMI as thyroid nodules were associated with
the highest BMI, while lowest BMI was present in normal thyroid
USG, which was in accordance with earlier studies [15,16,24,25] that
reported an independent association between the presence of thyroid
nodules and a higher BMI.

In this study, FBS, HBA1C, ALT, AST, total cholesterol, and
LDL levels were higher and HDL levels were lower in patients with
thyroid nodules in relation to other thyroid lesions, which is also
compatible with previous studies [15,16,24,25]. However, whether
these metabolic alterations independently favor the occurrence of
thyroid nodules remains unclear [28,29].
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In our data, TSH level was higher in the subjects with thyroid
nodules compared with those with other lesions, and the nodular
group had a higher frequency of overt/subclinical hypothyroid state
and no recorded cases of overt thyrotoxic state.

One of the hypotheses that explain the relation between thyroid
nodules and metabolic disturbances is a TSH dependent mechanism
including leptin signaling. Leptin increases the secretion of
thyrotropin-releasing hormone, which results in an increase of TSH
secretion [30]. Serum leptin increases in proportion to increased fat
mass [31]. Thus, it has been postulated that leptin signaling increases
TSH secretion, which results in thyroid volume expansion and
nodule formation. However, in our data, metabolic parameters and
different thyroid status were non-significantly related to thyroid
lesions, which were also observed by other studies [23,24]. And in
contrast to our finding was the study of Moon JH, et al. [16], who
found that TSH level, was lower in the subjects with thyroid nodules
compared with those without nodules, and the nodular group had
a higher frequency of overt/subclinical thyrotoxic state and lower
frequency of overt/subclinical hypothyroid state. Thus, a non-TSH
dependent mechanism might be involved in the association between
different thyroid lesions and metabolic disturbances.

The strength of the present study includes the use of the data
from randomly selected participants. A further strength is extensive
phenotypic characterization of participants, which includes an
elaborate set of anthropometric measurements and metabolic factors,
as well as a complete thyroid status assessment with measurements
of TSH and FT4. The narrow age range of subjects eliminates the
potential effect of age that may influence the observed associations
among variables.

Study Limitation

There are several limitations to our study. First, the study
had a relatively small sample size, which may lead to over- or
underestimation of the study findings. Second, the study could not
evaluate autoimmunity of the thyroid gland or iodine intake, both
of which strongly influence the ultrasound imaging of the thyroid
gland. Third, no FNA or cytological examination of thyroid nodules
was done.

Conclusion

In conclusion, we conducted this study to investigate different
thyroid ultrasound findings and their associated clinical parameters,
in Saudi people. We found that ultrasonographic examination is a
very valuable diagnostic tool in the evaluation of thyroid disorders.
Imaging, particularly USG, plays an important role classifying various
thyroid gland abnormalities. The high prevalence of thyroid lesions
detected by thyroid USG at health checkups suggests that increased
detection of thyroid lesions has resulted in an increasing prevalence
in the general population. We document that thyroid lesions were
significantly affected by age. We also found that thyroid lesions
including nodules, pure cyst, and thyroiditis were non-significantly
positively associated with disturbed metabolic profile such as high
FBS, HBAIC, ALT, AST, total cholesterol, and LDL levels. Our
results for biochemical parameters do not allow inferences on
whether they are independent factors associated with thyroid lesions
or not. Considering the controversy of the subject and the innovative

contribution of this study, we stimulate further longitudinal
investigations to clarify this question. Although our study is just a
preliminary step towards identifying thyroid gland abnormalities, it
would nevertheless assist in the long-term management of the thyroid
health of residents of KSA.
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