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Abstract

Introduction: The widespread use of neck Ultrasonography has led to increased incidences of
incidentally discovered thyroid lesions. Worldwide, females are more affected by thyroid diseases than
males. clinical and imaging detection of thyroid lesions in males is also mandatory to early discover
any suspicious or malignant lesions that may warrants surgical intervention.

Subjects and methods: Prospective study was performed at the Radiology Sciences department,
faculty of applied medical sciences, KAU at 2012- 2023. Thyroid US was performed to 135 healthy
males aging 12- 62 years old, not diabetic or hypertensive. Ethical approval and participants’ consents
were obtained.

Results: Thyroid lesions were detected in 40 participants including focal and diffuse thyroid lesions
(28 and 12 cases respectively). All lesions show US benign criteria.

Aim of work is to study the incidence and character of thyroid lesions in healthy males using
Ultrasonography
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Introduction

Thyroid diseases are the most common endocrine disorders worldwide, representing a major
public health concern. Alarmingly, about 60% of individuals with a thyroid disorder are
unaware of their condition [M. One type of thyroid issue that often goes unnoticed is the
incidental thyroid nodule, an asymptomatic lesion discovered unintentionally during imaging
or surgery unrelated to the thyroid gland. Although most of these nodules are benign, their
potential for malignancy makes them clinically significant 2. Therefore, identifying and
reporting even small thyroid nodules is crucial to prevent overlooking potential
malignancies.

The prevalence of incidental thyroid nodules discovered through imaging varies
significantly. High-resolution ultrasound is the most effective tool, detecting 20% to 67% of
nonpalpable thyroid nodules, followed by computed tomography (CT) and magnetic
resonance imaging (MRI), which detect 9% to 25% [ %I, Ultrasound is considered the gold
standard for evaluating thyroid nodules, and duplex ultrasonography, combining Doppler
ultrasound with B-mode imaging, is a commonly used non-invasive modality due to its ease
and effectiveness (1.

Studies have found varying rates of incidental thyroid nodules during Doppler ultrasound,
with a global prevalence affecting 4% to 7% of the population. These nodules are often
discovered during palpation (4% to 8%) or ultrasound (10% to 41%) ™. The incidental
discovery of thyroid lesions during carotid ultrasound can occur in 10% to 40% of the
general population © €. While most of these lesions are benign, the risk of malignancy
ranges from 1.5% to 17% [61,

The incidental discovery of thyroid abnormalities during ultrasound scanning poses
challenges to radiologists and clinicians, especially in terms of cost-effective assessment.
Various studies have identified risk factors for thyroid disease, including gender, age,
pregnancy, comorbidities, smoking, and family history M. Given the high prevalence of
thyroid disease in Saudi Arabia, it is crucial to investigate the specific characteristics and
occurrence of incidental thyroid gland findings, particularly in the male population, which
has been underrepresented in research [,

With the increasing use of advanced imaging modalities, the frequency of incidental
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findings, including those in the thyroid, is on the rise. These
findings often go unnoticed or unreported by radiologists or
are disregarded by clinicians, contributing to significant
health risks. Therefore, it is essential to evaluate these
abnormalities further to determine whether they are benign
or malignant, as this determines the necessity of additional
diagnostic examinations. This study aims to fill the gap by
examining the prevalence and characteristics of incidental
thyroid findings in medically healthy males using ultrasound
imaging and give recommendation to the outcome of these
findings.

Materials and Methods

Subjects

A total of 135 males participated in the study. We included
a wide range of ages (12- 62 years). The inclusion criteria
included normal BMI, no previous or current history of
thyroid disease, thyroid operation, diabetes or hypertension.

Methods

This is a prospective study done at the radiological sciences
department, faculty of applied medical sciences, KAU
during 2022 - 2023. Ethical approval was obtained from the
unit of biomedical ethics, research ethics committee
(reference number 312-23). Verbal consent was received
from all participants.

Neck ultrasound was performed by a radiologist and
sonographer using Philips EPIQ 5 ultrasound machine and
linear probe 12- 3 MHz. Findings including thyroid size,
vascularity, echogenicity were reported. In case of focal
lesions, number, size, location, vascularity and echogenicity
were well studied and included in the report. Doppler was
applied for all cases. Cervical lymphadenopathy was also
reported.

Statistical Analysis

Patients’ data were tabulated and processed using [SPSS
(IBM Corp. Released 2023. IBM SPSS Statistics for
Windows, Version 29.0.2.0 Armonk, NY: IBM Corp)].
Patients were categorized based on nature of the lesion(s)
into focal and diffuse lesions groups. They were categorized
once more according to site of lesion(s). Categorical
variables were presented by frequency and percentage. They
were compared using Chi-square test or Fischer’s exact test
when appropriate. Continuous variables were presented by
mean and standard deviation (SD). They were compared by
t-student test. In all tests, p value was considered significant
if less than 0.05

Results

This study enrolled 135 clinically free males who underwent
thyroid US examination. Their mean age was 24 + 11 years
old that ranged from 12-62 years. Forty patients (30%) had
thyroid abnormalities in their US examinations. Focal
lesions were noticed in 28 subjects (21%), while only 12
subjects had diffuse lesions (9%) (Figure 1).
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Fig 1: (Ultrasound findings of participants)

Figure 2 showed detailed categorization of diffuse and focal
lesions, where thyroid colloid cysts were the commonest
focal lesions (figure 3), while diffuse goiter was the
commonest diffuse pathology.

135 males
40
abnormal
= focal 12 diffuse
lesions
:
= 10 nodule g
thyroiditis
L 1
hematoma

Fig 2: (Detailed Ultrasound findings of abnormal participants).

17 cyst

Fig 3: (Fifteen -years- old asymptomatic male. US shows colloid
cyst of the right lobe)

On comparing age in the studied cases, there was no
statistically significant difference between age of males with
or without thyroid abnormalities and also with either focal
or diffuse lesions.

Diffuse lesions were associated with significantly larger size
of the gland (P<0.01), increased echogenicity (P=0.04) and
more gland vascularity (P=0.02) than focal lesions as shown
in table 1.
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Table 1: US characteristics of the thyroid gland in relation to diffuse and focal pathologies.

Focal Diffuse Total P value
Gland size Large N 3 10 13 <0.01
% 10.7% 83.3% 32.5%
Normal N 25 2 27
% 89.3% 16.7% 67.5%
Gland echogenicity Increased N 3 5 8 0.04
% 10.7% 41.7% 20.0%
Normal N 25 7 32
% 89.3% 58.3% 80.0%
Gland vascularity High N 1 4 5 0.02
% 3.6% 33.3% 12.5%
Normal N 27 8 35
% 96.4% 66.7% 87.5%

Details of the number and distribution of focal lesions are
shown in table 2.

Table 4: Thyroid vascularity in relation to the type of lesions

Diagnosis
o . Focal |Diffuse Total
Table 2: Criteria of focal lesions (n=28) Count 7 9 16
Site of lesion(s) Total % 25.0% | 75.0% | 40.0%
Bilateral| Lt Rt High no Count 16 0 16
Count 3 0 0 3 vascularity % 57.1% | 0.0% | 40.0%
% 33.3% | 0.0% | 0.0% | 10.7% yes Count 5 3 8
. Count 6 3 3 12 % 17.9% | 25.0% | 20.0%
FL number | multiple =g e 200 T 42.9% | 25.0% | 42.9% Totl Count 28 | 12 | 40
sinale Count 0 4 9 13 % 100.0% | 100.0% | 100.0%
9€ "o [ 0.0% [57.1% | 75.0% | 46.4%
Total Count| 9 7 12 28 Cervical lymphadenopathy was detected in only 13 out of
% | 100.0% |100.0%100.0%]100.0% 40 cases with thyroid abnormalities. All enlarged lymph

FL = focal lesion

Multiple focal lesions were mostly in both lobes while
single FL were mostly in the Rt lobe with a statistically
significant P<0.01

Half cases (14) showed focal lesions less than 0.5 cm and in
the other 14 cases, focal lesions ranged in size from 0.5-1
cm.

There was no significant association between size of the FL
and their location within the gland (P=0.08).

Table 3 showed focal lesions echogenicity. All tiny, simple
cysts were completely anechoic (10 cases), while colloid
cysts and hematoma showed heterogeneous echogenicity (7
and one case respectively). Six cases were isoechoic and
only 4 cases showed hyperechoic nodules. No Ultrasound
signs of malignancy were detected in all examined nodules.

Table 3: Thyroid focal lesions echogenicity.

Focal lesions
Isoechoic Count 6
% 21.4%
. Count 10
anechoic
. % 35.7%
echogenicity Count 3
heterogenous
g % 28.5%
hyperechoic Count 4
yp % 14.3%
Total Count 28
% 100.0%

Applying Doppler for all cases showed that diffuse lesions
were more vascular than focal lesions with P<0.01 as shown
on table 4.

nodes showed clear hilum with no abnormal infiltration or
vascularity.

Discussion

Epidemiological studies have shown that the most common
endocrine abnormalities in Saudi Arabia are thyroid gland
disorders. This also applied in the Middle East region & % 101,
Globally, general population faces the problem of thyroid
nodule during their life in about 4-7% [, Extensive use of
thyroid US has improved the detection of thyroid lesions up
to 67% of population [*2. In Saudi Arabia rising frequency
of thyroid cancer may be due to the

increased clinical and imaging screening, and not only an
increase in the true occurrence of thyroid cancer 314, Also,
incidental thyroid nodules are being detected with
increasing rate [*°],

Worldwide, the prevalence of thyroid diseases is much more
common in females than in males as proved in many
research. Regarding the relation of thyroid lesions and
gender, the prevalence was significantly higher in females
(30.2% in males and 44.4% in females) with the p<0.001
[16]

Our study included males only and showed that the
prevalence of thyroid abnormalities among the study
population is 30% which was consistent with previous
research findings done at Saudi Arabia. In the current study,
thyroid abnormalities include focal and diffuse enlargement
of the gland (62.5% and 32.5% respectively) and all thyroid
nodules show benign US criteria. These findings are in line
with many previous research done at different countries. In
a study done at Saudi Arabia, around 4.63% show malignant
lesions, 92% show benign nodules. Most of them were
colloid cyst (78%) (4. This also corresponds with a study
done in Pakistan where the largest number of cases showed
benign lesions [7],
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Thyroid lesions are classified clinically and by imaging into
solitary nodule, multinodular, and diffuse goiter (], The
forms of thyroid lesions detected in the current research are
similar with the available world literature [, The
commonest thyroid abnormalities in the current study are
diffuse thyroid enlargement and solitary thyroid focal
lesions (32.5% for both), while multiple focal nodules
represent 30% of all abnormal cases.

Regarding diffuse thyroid lesions — including diffuse goiter
and thyroiditis- in participants with abnormal thyroid gland,
there is statistically significant results of gland enlargement,
increased echogenicity and vascularity with p value (0.01,
0.04 and 0.02) respectively. For thyroid nodules, the number
of cases with multiple and single nodules was 15 and 13
respectively. There is a statistically significance of the
distribution of thyroid nodules among both lobes where
multiple lesions were mostly in both lobes while single
lesions were mostly in the right lobe with a p value < 0.01.
No scientific justification of the distribution of nodules
among both lobes.

Most focal lesions are tiny cysts and colloid cysts while
solid lesions were less common. Although all of them show
benign US characteristics, referral for surgical consultation
was done for solid lesions and none of them proved to be
malignant.

The size of incidentally discovered focal lesions ranged
from less than 5 mm to 1 cm

Applying Doppler study, diffuse lesions show more
vascularity than focal lesions with p value < 0.01this may be
explained that diffuse lesions include thyroiditis with its
known high vascularity.

Our study showed no correlation between the incidence of
thyroid lesions and participant’s age with insignificant p
value. In the study of Muhammad I. Saeed et al, 2018, the
most common age group affected is 30 — 39 years. In
another study, the highest incidence of thyroid lesions was
in the fourth decade of life, mainly between 41 - 50 years
old (28.9%), followed by the age group of 31 - 40 years
(23.1%), while the extremes of age below 10 and above 70
years were rarely involved 1%,

In the current study, the most common age affected by
theroid lesions is 26+/- 11 which is non-significant
compared to other age groups. This may be due to the few
numbers of participants in the extreme age groups in the
current study.

While most previous studies showed a relation between
some healthy and metabolic factors to the presence of
thyroid lesions, our study population were all in good health
condition. In the study of Jin Xu, 2024, a significant risk of
thyroid lesions in men included increased body mass index,
abnormal glucose and benign prostatic hyperplasia €. Also,
in the study of Fan Zangh et al, 2021, thyroid nodules were
associated with a higher prevalence of metabolic syndromes
including central obesity, hypertriglyceridemia, abnormal
blood pressure, and hyperglycemia. In addition, central
obesity displayed gender differences, being a risk factor in
males but not in females 9],

Our participants were selected with no previous or current
history of diabetes, hypertension or prostatic abnormalities
with normal range of BMI. So, further studies should be
applied to detect other factors explaining the relation
between thyroid lesions and healthy men.

Many centers have established US as the best imaging
modality used to diagnose thyroid lesions and tumors at an
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early stage [*31. Widespread use of US and the improvement
of machines and population health awareness all lead to
increased diagnosis of thyroid lesions. Wise management
with these findings is important to reduce the need for
unnecessary biopsies. Only suspicious focal nodules should
be referred to surgeons, while thyroiditis and diffuse goiter
should be referred to lab studies for thyroid profile.
Incidentally found tiny cysts should be ignored medically if
the patient is clinically free.

Conclusion

Thyroid lesions are detected also in non-symptomatic males,
although less frequent than females as mentioned in
literature. Ultrasound screening is recommended specially in
males at risk as the frequency of thyroid nodules is
significant even in healthy, asymptomatic Saudi population.
We recommend routine physical examination and US for
asymptomatic, healthy males to early detect and manage any
abnormality. We also recommend that incidentally
discovered tiny cysts should be ignored as long as the
person is clinically free.
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