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Abstract:  
Background: One of the most common categories of endocrine disease presentation is that of thyroid diseases 
which are composed of a wide spectrum of benign and malignant pathologies. The most commonly used 
imaging modality for evaluation of thyroid pathology is ultrasound due to the ease with which it can be 
performed and its affordability and accuracy. 
Aim: To retrospectively evaluate the prevalence, demographic data, ultrasound characteristics and TI-RADS 
category of thyroid nodules found by ultrasound. 
Methodology: A observational retrospective study was conducted over a period of one year among 180 patients 
who were detected to have thyroid abnormalities on ultrasound were taken in Department of Radiodiagnosis, 
ICARE Institute of Medical Sciences and Research and Dr. Bidhan Chandra Roy Hospital, Haldia, West Bengal, 
India. Demographics of the patients, clinical characteristics of the patients, nature of abnormality, findings on 
ultrasound, TI-RADS grading, management strategies were studied using descriptive statistics and logistic 
regression analysis. 
Results: Most participants were women (76.7%). 30.0% of the participants belonged to 31-40 age group. The 
commonly observed symptoms in patients were swelling of the neck (40.0%). Lesions observed were most 
commonly benign thyroid nodule (38.9%), multinodular goiter (22.2%), suspicious malignant lesion (17.8%). 
The commonly encountered I-RADS were3 (35.6%) and4 (30.0%). Among US findings solid lesions were 
mostly observed (55.6%) and along with hypoechogenicity (33.3%), hypervascularity (28.9%), irregular margin 
(16.7%) and microcalcifications (15.6%). 
Conclusion: The thyroid lesions detected through the ultrasonography technique were benign in type and had 
greater frequency among middle-aged females. In fact, it has been realized that ultrasonography along with the 
TI-RADS system is extremely efficient when it comes to the evaluation of thyroid lesions. 
Keywords: Thyroid lesions, Ultrasonography, TI-RADS, Thyroid nodules, Multinodular goiter, Fine-needle 
aspiration cytology, Risk stratification, Thyroid imaging. 
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Introduction 

Lesions of the thyroid glands constitute one of the 
most frequently occurring endocrine lesions that 
may be encountered by the field of medicine. The 
various manifestations include benign and malig-
nant disorders affecting the thyroid gland. Lesions 
of the thyroid include single thyroid nodule, mul-
tinodular goiter, cysts, thyroiditis, and thyroid can-
cer [1]. The rise in thyroid disease prevalence 
across the globe has become a major issue in the 
field, since early detection and identification of 
these diseases play a vital role in public health. 
Despite being mainly benign in nature, thyroid le-

sions have been reported to be malignant at some 
point [2]. 

The thyroid gland is an important endocrine organ 
for regulating the process of metabolism, develop-
ment, and physiological balance via the release of 
thyroid hormones. Any physical irregularity associ-
ated with the thyroid gland might result in an alter-
ation of its functions causing different clinical fea-
tures [3]. A lesion of the thyroid gland may be as-
sociated with neck enlargement, difficulty swallow-
ing, hoarseness of voice, neck pain, or even may 
not show any symptom at all and only incidentally 
detected by a physical examination or imaging 
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tests. Due to the recent advent of medical imaging 
tools like ultrasonography, detection of thyroid 
lesions has significantly increased over the years 
[4]. 

The application of ultrasonography in the early 
detection and diagnosis of thyroid disorders is be-
ing used nowadays because of its noninvasiveness, 
absence of ionizing radiation, low cost, ease of 
availability, and high resolution in imaging. The 
high frequency of ultrasonography allows the de-
tailed study of the architecture of the thyroid gland, 
which can help understand the morphology and 
echogenicity of the thyroid gland with regard to the 
size, shape, composition, outline, calcification, 
blood supply, and cervical lymph nodes. This ultra-
sonographic information is useful for the differenti-
ation between benign and possibly malignant thy-
roid lesions, as well as for deciding whether FNAC 
is required [5]. 

In the past, the readings of ultrasound examination 
of the thyroid gland by various radiologists were 
highly inconsistent, which led to inconsistency in 
the assessment of risk and decision-making [6]. In 
order to address the problems described above, 
different standards of reports have been introduced, 
including the system for standardized ultrasound 
imaging called the Thyroid Imaging Reporting and 
Data System (TI-RADS). Using this system helps 
identify thyroid nodules by their ultrasonic features 
and assess the likelihood of cancer development. 
This greatly reduces the number of unnecessary 
interventions [7]. 

The incidence of thyroid nodules is high through-
out the world. According to various epidemiologi-
cal studies, palpable nodules occur in about 4-7% 
of adults; however, by using ultrasound, nodules 
can be detected in as many as 60-70% of the total 
population [8]. Moreover, the incidence of nodules 
is higher among older people and among women 
than men. Studies show that women are more prone 
to suffer from thyroid disorders owing to hormonal, 
autoimmune, and reproductive conditions. Thyroid 
diseases pose a significant health problem in India 
and affect millions of Indians [9]. 

However, the clinical importance of thyroid lesions 
does not end in their occurrence [10]. In benign 
cases, such as thyroid nodules and multinodular 
goiter, there are cosmetic problems, compression 
issues, and thyroid dysfunction, whereas in cancer-
ous cases, there is the risk of local extension, 
lymph node involvement, and metastases. It is thus 
of paramount importance to detect any suspicious 
lesions early in order to reduce patient morbidity 
from these lesions. An ultrasound examination 
plays an extremely important role in this process by 
enabling detection of high-risk lesions in early 
stages [11]. 

Apart from serving as an aid for diagnosis, ultraso-
nography is critical in making treatment decisions. 
Sonography allows the physician to decide whether 
to conduct regular observation, administer medica-
tion, FNAC, or surgical treatment. It helps reduce 
unnecessary surgical procedures by being able to 
characterize correctly the nature of the thyroid le-
sion. This makes healthcare service delivery more 
efficient. As such, it is important that one under-
stands how the thyroid lesions present themselves 
ultrasonographically and demographically [12]. 

Despite the frequent use of ultrasound investigation 
of the thyroid gland, there are regional disparities 
regarding the prevalence and nature of thyroid pa-
thologies that remain unexplained [13]. Various 
factors like exposure to the environment, consump-
tion of iodine, genetic susceptibility, access to med-
ical care, and demography of the population could 
be among the reasons behind these differences. As 
a result, researches conducted by medical institu-
tions are highly useful in developing local epide-
miology knowledge [14]. 

The purpose of this study is to carry out a retro-
spective study on the thyroid lesions that have been 
observed using ultrasonography in the patients ad-
mitted to a tertiary care teaching hospital. Through 
reviewing previously documented information 
about these patients, including both their clinical 
history and imaging results, we hope to determine 
certain demographic factors, location, ultraso-
nographic patterns, and TI-RADS categorization of 
the thyroid lesions [15]. 

Methodology 

Study Design: The study was a retrospective ob-
servational study designed to assess the demo-
graphic features and ultrasonographic features of 
thyroid lesions found in patients referred for ultra-
sonography of the thyroid gland. This study would 
involve reviewing existing medical data to deter-
mine associations between demographics and ultra-
sound findings with regards to thyroid lesions. A 
retrospective design was chosen for this particular 
study to allow the review of patient histories within 
a specified period in order to determine the preva-
lence and ultrasonographic findings of thyroid le-
sions. 

Study Area: The research was carried out in the 
Department of Radiodiagnosis, ICARE Institute of 
Medical Sciences & Research and Dr. Bidhan 
Chandra Roy Hospital, Haldia, West Bengal, India. 

Study Duration: The study was carried out for one 
year.  

Study Participants 
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Inclusion Criteria 

• All participants aged 18 years and above who 
had thyroid ultrasonographic imaging per-
formed on them during the research period. 

• All individuals whose thyroid masses were 
identified via ultrasound testing. 

• All patients whose profiles provided detailed 
information regarding their demographics and 
ultrasonography findings. 

• In- and out-patients within the research period. 

Exclusion Criteria 

• Those patients having any surgery performed 
on their thyroid gland before. 

• Those patients whose history is not adequate. 
• Those patients whose ultrasonic images are not 

adequate. 
• Patients with congenital thyroid anomalies and 

a previously recorded case of thyroid malig-
nancy. 

Sample Size: The number of patient records se-
lected for this study was 180 based on the estab-
lished inclusion criteria. The selection process was 
designed such that all age ranges, gender types, and 
ultrasonic appearances of thyroid nodules would be 
represented. 

Procedure: Medical charts and thyroid ultrasonog-
raphy data were retrieved from the radiology ar-
chive of the hospital and studied. Data regarding 
demography, chief complaint, nature of lesions, 
lesions size, echogenicity, composition, margin, 
calcification, vascularity, as well as the presence of 
any cervical lymphadenopathy, were gathered. The 
thyroid lesions were categorized in accordance with 
accepted ultrasonographic classification systems, 
including thyroid nodules, multinodular goiter, 
thyroid cysts, thyroiditis, and thyroid malignancy. 
TI-RADS is the technique employed to categorize 
and risk stratify thyroid lesions; TI-RADS stands 

for thyroid imaging reporting and data system, 
which is the standardized risk estimation and clas-
sification system based on ultrasonographic fea-
tures of thyroid lesions. The data were collected 
using a standard proforma. Ethical approval was 
obtained from the Institutional Ethics Committee of 
the hospital before conducting this research. 

Statistical Analysis: Data analysis was conducted 
using Statistical Package for Social Sciences soft-
ware, SPSS version 27.0. Mean and standard devia-
tion were calculated to describe the continuous 
data, whereas frequencies and percentages were 
calculated to analyze categorical data. Chi-square 
test was performed to establish the relationship 
between patients' characteristics and ultrasound 
findings in categorical variables, while t-test was 
utilized to conduct such analysis in continuous var-
iables. Multiple logistic regression analysis was 
conducted to identify the predicting factors for TI-
RADS categorization and thyroid nodules with 
suspicion of being malignant. P-value of <0.05 was 
considered significant. 

Result 

Table 1 gives details about the demographics fea-
tures of the 180 patients analyzed in this study. 
When it comes to age, it was revealed that the 
number of patients in the age group of 31-40 years 
was 54 (30.0%), and 41-50 years was 46 (25.6%). 
The number of patients aged between 18-30 years 
and above 50 years was 40 (22.2%) in both cases. 
In terms of gender composition, a clear dominance 
of females was established, with 138 females com-
prising 76.7% while 42 males made up 23.3%. As 
far as clinical manifestations go, neck enlargement 
was the most commonly encountered symptom in 
72 patients (40.0%), followed by accidental detec-
tion in routine tests in 48 individuals (26.7%). 
32(17.8%) of the patients were reported to be expe-
riencing dysphagia while 28 (15.5%) were suffer-
ing from neck pain. 

 
Table 1: Demographic Characteristics of Study Participants 

Parameter Category Frequency (n) Percentage (%) 
Age (years) 18–30 40 22.2 

31–40 54 30.0 
41–50 46 25.6 
Above 50 40 22.2 

Gender Male 42 23.3 
Female 138 76.7 

Clinical Presentation Neck swelling 72 40.0 
Incidental finding 48 26.7 
Dysphagia 32 17.8 
Neck pain 28 15.5 
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Figure 1: Visual Representation of Demographic Characteristics of Study Participants 

The findings indicate that the thyroid lesions are 
more prevalent in middle-aged patients, especially 
those aged between 31-40 years. Age-related 
prevalence indicates that middle-aged people are 
more likely to have some problems associated with 
the thyroid gland compared to other age groups. 
The fact that women made up most of the partici-
pants corresponds to the previously recognized 
tendency of developing thyroid diseases in women 
due to hormone factors. The presence of neck 
swelling in most of the respondents is explained by 
its role in revealing the disease. In turn, many pa-
tients were diagnosed with a lesion incidentally 
because of the frequent use of ultrasound tests 
nowadays.  

Table 2 clearly indicates the incidence rate of dif-
ferent kinds of thyroid lesions among the 180 sub-
jects analyzed in the research. The benign thyroid 
nodule is the most common form of thyroid lesion 
among the 180 participants in the study since it 
affects 70 subjects, which translates to 38.9%. The 
second most common form of thyroid lesion is the 
multinodular goiter with 40 people being affected 
by it (22.2%). Thirty-two subjects (17.8%) had 
malignant lesions, while 20 and 18 people (11.1% 
and 10.0%, respectively) were found to have thy-
roid cyst and thyroiditis. 

 

Table 2: Distribution of Thyroid Lesions 
Thyroid Lesion Frequency (n) Percentage (%) 
Benign thyroid nodule 70 38.9 
Multinodular goiter 40 22.2 
Suspicious malignant lesion 32 17.8 
Thyroid cyst 20 11.1 
Thyroiditis 18 10.0 
Lesion size (cm) Mean ± SD 2.8  
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Figure 2: Visual Representation of Distribution of Thyroid Lesions 

The findings revealed that benign thyroid nodules 
comprise the leading thyroid pathology diagnosed 
through ultrasound examination, suggesting the 
essentially benign nature of thyroid pathology 
among clinical cases. The high rate of cases of mul-
tinodular goiter additionally demonstrates the 
common occurrence of benign enlargement of the 
thyroid gland among patients included in the re-
search. While suspicious malignant lesions com-
prised a minority relative to benign lesions, the 
presence of suspicious malignant lesions in almost 
a fifth of all cases still underlines the importance of 
thorough assessment via ultrasound. Low rates of 
thyroid cysts and thyroiditis imply that the latter 
two forms of thyroid pathologies occur less fre-

quently than nodular forms. An average lesion size 
of 2.8 cm suggests that most of the lesions were of 
a considerable size. 

Table 3 describes the distribution of TI-RADS 
classification of thyroid lesions among the 180 sub-
jects in the study group. Most common category 
ofTI-RADS3 lesions (64 [35.6%] of total lesions) 
followed by TI-RADS4 lesions (54 [30.0%] of total 
lesions). TI-RADS2 and TI-RADS5 lesions have 
the same number 22 (12.2%) each of total lesions 
whereas TI-RADS 1 constitute 18 (10.0%). The 
data suggests that the majority of the thyroid le-
sions belonged to intermediate risk categories. Fig-
ure 3 gives the graphic presentation of TI-RADS 
classification of thyroid lesions. 

Table 3: TI-RADS Classification of Thyroid Lesions 
TI-RADS Category Frequency (n) Percentage (%) 
TI-RADS 1 18 10.0 
TI-RADS 2 22 12.2 
TI-RADS 3 64 35.6 
TI-RADS 4 54 30.0 
TI-RADS 5 22 12.2 
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Figure 3: Visual Representation of TI-RADS Classification of Thyroid Lesions 

These findings show that most of the thyroid le-
sions in the study were classified as TI-RADS 3 
and TI-RADS 4, which implies that there were a lot 
of thyroid lesions thought to have low suspicion or 
moderate suspicion of being cancerous. Given the 
many TI-RADS 4 lesions recorded in the current 
study, it is important to note that appropriate clini-
cal practice should be put into place to determine 
the possibility of malignancy by undertaking fur-
ther investigations such as FNAC. In contrast, there 
were 12.2% of TI-RADS 5 lesions, thereby indicat-
ing that some patients had thyroid nodules which 
had a higher chance of being malignant. The small 
proportion of TI-RADS 1 and TI-RADS 2 lesions 
reflects the small number of lesions in these two 
TI-RADS groups, implying that the lesions were 
benign or low suspicion of being malignant. 

Table 4 shown below indicates the ultrasonograph-
ic characteristics in 180 patients with thyroid mass-
es. Among the three types of ultrasonographic 
characteristics, solid was the predominant one ob-
served in 100 (55.6%) patients. Next in line was 
mixed-solid and cystic in 48 (26.7%) and 32 
(17.8%) patients, respectively. In the two types of 
ultrasonographic characteristics, hypoechogenicity 
was present in 60 (33.3%) patients, while increased 
vascularity was present in 52 (28.9%) patients. The 
irregular margins and microcalcifications, which 
are known predictors of malignancy, were seen in 
30 (16.7%) and 28 (15.6%) patients, respectively. 
Figure 4 shows how these ultrasound features have 
been distributed amongst the thyroid lesions as-
sessed.

 

Table 4: Ultrasonographic Characteristics of Thyroid Lesions 
Ultrasonographic Finding Frequency (n) Percentage (%) 
Solid lesion 100 55.6 
Mixed solid-cystic lesion 48 26.7 
Purely cystic lesion 32 17.8 
Hypoechogenicity 60 33.3 
Increased vascularity 52 28.9 
Irregular margins 30 16.7 
Microcalcifications 28 15.6 
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Figure 4: Visual Representation of Ultrasonographic Characteristics of Thyroid Lesions 

These results suggest that there was a predomi-
nance of solid lesions compared to cystic and 
mixed types of thyroid lesions, meaning that the 
majority of the lesions detected using ultrasound 
examinations had a solid nature. The higher preva-
lence of hypoechogenicity and vascularization 
demonstrates the presence of some morphological 
features which usually serve as an indicator of both 
benign and suspicious lesions of the thyroid gland. 
Additionally, the presence of irregular margins and 
microcalcifications is significant because these two 
morphological features have been identified as pre-
dictors of malignancy of the lesion. While such 
high-risk factors as irregular margins and microcal-
cifications were detected less often than solid and 
hypoechogenic lesions, their presence is essential 

in order to identify possible lesions requiring 
FNAC. 

Table 5 shows the recommended management of 
the subjects based on ultrasonic findings and TI-
RADS risk classification in the study involving 180 
subjects. Routine follow-up was the most frequent-
ly recommended method, being prescribed for 72 
cases or 40.0% of the total number of patients. Fine 
needle aspiration cytology (FNAC) was recom-
mended for 58 subjects or 32.2%, which were pa-
tients with ultrasonic criteria that required further 
diagnosis. Medication was started for 30 patients or 
16.7%, mostly those with benign or inflammatory 
conditions of the thyroid gland. For 20 cases or 
11.1% of patients, surgical referral was the recom-
mended management. 

Table 5: Management Recommendations Based on Ultrasonographic Findings 
Recommendation Frequency (n) Percentage (%) 
Routine follow-up 72 40.0 
FNAC recommended 58 32.2 
Medical management 30 16.7 
Surgical consultation 20 11.1 
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Figure 5: Visual Representation of Management Recommendations Based on Ultrasonographic Findings 

 
These results suggest that conservative treatment 
was the commonest treatment strategy applied for 
thyroid lesions discovered via ultrasound scan, with 
most of the patients receiving the advice of follow-
up visits. Such a conclusion can be attributed to the 
high probability that the majority of lesions found 
among study participants were benign or had a low 
risk of developing into cancers. The high percent-
age of patients who were advised to have FNAC 
performed indicates the critical value of both the 
imaging technique and TI-RADS classification 
system for detecting lesions that should be verified 
through cytopathology. On the other hand, those 
who needed medical treatment were mostly those 
suffering from thyroiditis, whereas the small num-
ber of patients referred to surgery was character-
ized by certain sonographic characteristics or lesion 
status. In sum, the findings illustrate that ultrasound 
examination is not only helpful in lesion detection 
and characterization but is also valuable when mak-
ing decisions regarding treatment. 

Discussion 

This retrospective analysis analyzed the de-
mographics and sonographic features of the thyroid 
nodules diagnosed among 180 patients (Li et al., 
2019) [16]. It was found that there was a marked 
female preponderance (76.7%) among these pa-
tients and most of them were from the age group of 
31-40 years (30.0%). This has been corroborated 
by other reports that have shown that thyroid condi-
tions are more prevalent among females and mid-
dle-aged people. The commonest presenting symp-
tom among these patients was neck swelling, alt-
hough a lot of the nodules were identified inci-
dentally on ultrasonography (Tajiri et al., 2018) 
[17]. 

During the period of the study, benign thyroid nod-
ule was the commonest detected lesions (38.9%), 
followed by multinodular goiter (22.2%). Most of 
the detected lesions were TI-RADS 3 (35.6%) and 
TI-RADS 4 (30%) respectively, which suggests 
most lesions have low to moderate risk of being 
malignancy (Zhao et al., 2019) [18]. However, the 
low frequency of TI-RADS 5 lesion (12.2%) 
should be evaluated for future management and 
assessment of patients. The most common so-
nographical finding was solid lesion (55.6%), and 
also showed high prevalence of hypoechogenicity, 
hypervascularity, irregular border and microcalcifi-
cations (Baek et al., 2019) [19]. 

The management recommendations were mostly 
conservative, with routine follow-up recommended 
for 40.0% of patients, and FNAC recommended for 
32.2% of patients based on sonographic assessment 
of their risk. Surgical consultations were only nec-
essary in a small percentage of patients (Lai et al., 
2016) [20]. Overall, the results illustrate that ultra-
sonography is a useful tool to detect, characterize, 
stratify risk and plan management for thyroid le-
sions; therefore, providing the basis for timely and 
appropriate care for patients. 

Conclusion 

This retrospective study demonstrates how signifi-
cant the role of ultrasonography is to discover, 
characterize and classify the risk of thyroid lesions. 
Thyroid lesions were more commonly diagnosed in 
females who are middle-aged and included the 
most common types of thyroid lesions (benign thy-
roid nodules). The majority of thyroid lesions were 
classified as TI-RADS 3 and TI-RADS 4 (indicat-
ing low to moderate risk for malignancy). The 
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principal ultrasonographic features found in the 
evaluation of thyroid lesions included solid lesion 
type, decreased echogenicity, increased vascularity, 
irregular edges (margins) and microcalcifications. 
The recommendations for management of these 
thyroid lesions included a combination of conserva-
tive methods, including regular follow-up and 
FNAC, which were the most frequently used meth-
ods of evaluation and accordingly to sonographical-
ly classified risk. Overall, ultrasonography serves 
as an effective, reliable, and non-invasive method 
for evaluating patients with thyroid lesions (facili-
tating earlier diagnosis and more informed deci-
sion-making as well as improved patient care). The 
findings of this study support the need for orga-
nized systematic ultrasonographic evaluation and 
use of TI-RADS as part of the diagnostic and 
treatment process for patients with thyroid disease. 
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