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ABSTRACT

BACKGROUND: Thyroid disease is a growing problem in young people and adolescents. Ultrasonography (US) serves as an op�mal 
imaging modality for thyroid gland evalua�on due to its ease of use, cost-effec�veness, non-invasiveness, and absence of ionizing 
radia�on. It is used  for detec�ng the growth of lumps in the neck or adjacent structures and serves as a valuable tool for uncovering 
thyroid gland abnormali�es and detec�ng lesions that cannot be felt manually alongside the use of thyroid func�on tests.

OBJECTIVES: The purpose of this study was to determine if thyroid func�on tests (TFTs) and ultrasound characteris�cs are correlated 
in pa�ents who report with palpable masses and neck swelling. This would allow for an evalua�on of the usefulness of 
ultrasonography as a thyroid problem diagnos�c tool.

METHODOLOGY: A cross-sec�onal study with 126 par�cipants was carried out with an emphasis on symptoma�c candidates who 
were 12 years of age or older. Par�cipants had ultrasound exams and TFTs performed. Using standardized imaging techniques, 
ultrasound impressions were gathered, and the results were correlated with TFT reports.

RESULTS: The results of the study showed that the TFT reports, and ultrasound characteris�cs had a very strong posi�ve link (Pearson 
correla�on coefficient = 0.694, p < 0.01). Among 126 par�cipants, 69.8% exhibited abnormal thyroid func�on. Ultrasound iden�fied 
various thyroid pathologies, including nodules, hyperthyroidism, thyroidi�s, Hashimoto's disease, cysts, goiter, and thyroid atrophy.

CONCLUSION: The study underscores the clinical u�lity of ultrasound in diagnosing thyroid disorders. The strong correla�on 
observed emphasizes ultrasound's complementary role in thyroid disease diagnosis. Integra�ng ultrasound into rou�ne assessments 
can enhance diagnos�c accuracy, enabling early interven�on and personalized treatment plans. These insights advocate for a holis�c 
approach to thyroid disease management, ensuring op�mal outcomes and improved quality of life for affected individuals.
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 INTRODUCTION:

Thyroid disease is a growing problem in young people and 
adolescents. Thyroid dysfunc�on and structural anomalies are 
frequently observed, with various factors such as environmental 
influences, gene�c predisposi�on, age, and gender playing 
significant roles in these aberra�ons�. Various condi�ons, 
including iodine deficiency necessary for thyroid hormone 
produc�on, diffuse thyroid diseases, and thyroid nodules, can 
result in morphological changes in the thyroid gland. The 
predominant category of diffuse thyroid diseases encompasses 
autoimmune thyroid diseases (AITD), which include Hashimoto's 
thyroidi�s (HT) and Graves' disease (GD)�, �.

Ultrasonography (US) has been a longstanding diagnos�c tool 

employed for the assessment and monitoring of thyroid disorders 
⁴. Ultrasonography (US) serves as an op�mal imaging modality for 
thyroid gland evalua�on due to its ease of use, cost-effec�veness, 
non-invasiveness, and absence of ionizing radia�on. It is not 
limited to the assessment of nodular thyroid diseases but also 
finds u�lity in detec�ng autoimmune thyroid diseases (AITD) �, �. 
Kim et al. documented the u�lity of real-�me ultrasonography 
(US) in dis�nguishing diffuse thyroid disease from normal thyroid 
parenchyma ⁷

In autoimmune thyroid diseases (AITD), a reduc�on in thyroid 
echogenicity results from lymphocyte infiltra�on and disrup�on 
of normal �ssue structure. Reduced echogenicity in 
ultrasonography (US) observa�ons can help in the early 
iden�fica�on of AITD �, �, �.
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For this age group to grow and thrive, early iden�fica�on is 
crucial. Pregnant women o�en have thyroid dysfunc�ons, which 
are far more common in females ��. Thyroid func�onal tests 
( T F Ts ) ,  p hy s i c a l  exa m i n a � o n ,  a n d  h i g h - re s o l u � o n 
ultrasonography are available methods for evalua�ng thyroid 
glands; TFTs are the preferred evalua�on technique ��. 

When assessing thyroid disorders—whether they are diffusely 
vascular or localized—Doppler imaging is a useful tool. 
Volumetric analysis is essen�al for size es�ma�on, especially 
when thyroid func�on is compromised, and it facilitates the 
follow-up procedure ��. Thyroid dysfunc�ons, which include 
disorders such as hypothyroidism and hyperthyroidism, and 
structural illnesses such as goiter, nodules, and malignancy, are 
the two main groups of thyroid diseases. Although these illnesses 
are usually easy to manage, there are always hazards involved, 
including the possibility of incorrect diagnosis, overdiagnosis, and 
unsuitable therapy ��.

This research is rooted in the ini�al ultrasound findings related to 
thyroid gland disorders, showcasing its effec�veness as the 
op�mal method for detec�ng the growth of lumps in the neck or 
adjacent structures. It serves as a valuable tool for uncovering 
thyroid gland abnormali�es and detec�ng lesions that cannot be 
felt manually. The study aims to iden�fy different early thyroid 
gland nodule pathologies, suspicious lesions, and carcinomas 
using ultrasound imaging alongside Thyroid Func�on Tests ��, ��.

A cross-sec�onal, cohort study was performed to find correla�on 
of ultrasonography and thyroid func�on tests in early thyroid 
diseases in the Radiology Department of Premier Ins�tute of 
Health and Management Sciences from June to September 2023. 
Convenience sampling technique was used and 126 pa�ents 
encompassing both symptoma�c and asymptoma�c individuals 
par�cipated in this study. All par�cipants underwent Thyroid 
Func�on Tests (TFTs) and subsequently received ultrasound 
examina�ons as part of the diagnos�c evalua�on process.

The sample selec�on for this study comprised individuals of all 
genders, with a specific focus on those mee�ng certain criteria. 
Included in the study were symptoma�c pa�ents aged 12 years 
and older, as well as individuals belonging to high-risk 
popula�ons or those with a family history of thyroid cancer. 
Pa�ents with normal Thyroid Func�on Tests (TFTs), those who 
had had surgery, including lobectomies, and those undergoing 
chemotherapy were not allowed to par�cipate in the research. 
Pa�ents with established hereditary disorders, such as mul�ple 
endocrine neoplasia type-II, were also excluded from this 
research, as were those who were already being monitored for 
thyroid cancer because they had a prior history of the condi�on. 
Data analy�cs were performed using SPSS version 26 so�ware.  A 
correla�onal analysis was planned to explore the associa�ons 
between TFTs lab Reports and Ultrasound features. 

For the ultrasound examina�on, all measurements were 

performed using a standardized imaging procedure by the same 
radiologist, who possesses over ten years of experience in 
vascular ultrasound and who were blind to the pa�ents. The 
pa�ent was posi�oned in the supine posi�on with their neck 
extended, and a folded towel was placed beneath their shoulders 
to provide proper support. The ultrasound transducer was 
posi�oned transversely over the anterior region of the neck. To 
ensure a clear connec�on and prevent ar�facts, ultrasound gel 
was applied. The transducer was then gently moved down the 
en�re length of the thyroid gland, star�ng from the sternal notch 
and extending up to the mandible. Ultrasonographic images were 
acquired from both longitudinal and transverse angles to 
thoroughly assess the thyroid gland.

The same radiologist, who has over 10 years of exper�se in 
vascular ultrasonography, carried out all measures for the 
ultrasound examina�on using a standardized imaging process 
while remaining blind to the pa�ents. With their neck extended 
and a folded towel under their shoulders for support, the pa�ent 
was put in the supine posi�on. The front por�on of the neck was 
covered by the transversely posi�oned ultrasound transducer. 
Ultrasound gel was used to guarantee a clean connec�on and 
avoid ar�facts. A�er that, the transducer was gradually advanced 
from the sternal notch all the way up to the jaw, along the whole 
length of the thyroid gland. To fully evaluate the thyroid gland, 
transverse and longitudinal ultrasonography pictures were 
obtained.

In addi�on to the thyroid gland, the internal jugular vein, 
common caro�d artery, and cervical lymph nodes were also 
closely examined throughout the examina�on. Conven�onal 
sonographic imaging methods were used to evaluate the 
submandibular gland and normal thyroid �ssue's echotexture 
with those of any localized lesions and diffuse parenchymal 
abnormali�es, such as color Doppler grayscale imaging and B-
Mode ultrasonography. This all-encompassing method made it 
possible to thoroughly assess the thyroid gland and the organs 
that surround it.

Ethical approval was obtained from Premier Ins�tute of Health 
and Management Sciences with the reference number 
EC/119/2023 and issued on May 30, 2023.

A total of 126 individuals in all who had palpable lumps or masses 
in their necks and widespread edema were enrolled in this 
research to be evaluated. The cohort, which included 45 men 
(35.7%) and 81 women (64.3%), all had ultrasound exams. The 
subjects in the study ranged in age from 12 to 77 years, with a 
notable percentage of 51 individuals (40.5%) falling between the 
26 to 40 age brackets. Furthermore, a significant propor�on of 
the par�cipants—78 people, or 61.9 percent—were married.

All pa�ents had their medical histories carefully gathered, with 
par�cular a�en�on to any symptoms pertaining to thyroid gland 
diseases, as depicted in Figure 1. Among the 81 female 
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par�cipants, 32 exhibited a normal menstrual cycle, while 49 
individuals (60.49%) reported a disturbed menstrual cycle 
pa�ern. Subsequently, thyroid func�on tests were administered 
to the en�re cohort of 126 par�cipants. The results revealed that 
88 individuals (69.8%) exhibited abnormal thyroid func�on, while 
38 par�cipants (30.2%) displayed normal thyroid func�on.

The ultrasound impressions encompass the various diseases 
iden�fied in the par�cipants who underwent ultrasound 
diagnosis. The findings revealed the following frequencies of 
diseases in the neck region: normal thyroid gland was observed in 
23 individuals (18.3%), nodules were detected in 19 par�cipants 
(15.1%), hyperthyroidism was diagnosed in 29 individuals 
(23.0%), thyroidi�s was iden�fied in 5 pa�ents (4.0%), 
Hashimoto's disease was present in 10 individuals (7.9%), cysts 
were found in 14 pa�ents (11.1%), and both goiter (enlarged 
thyroid) and thyroid atrophy were observed in 13 par�cipants 
(10.3%). The comprehensive analysis involved the evalua�on of 
TFTs lab reports, pa�ent's ultrasound study features, and pa�ent 
ultrasound impressions.

According to the data presented in Table 1, analysis indicates a 
strong and sta�s�cally significant correla�on between the thyroid 
func�on test (TFT) reports and the ultrasound features of the 

pa�ents. As a measure of the direc�on and intensity of the 
associa�on between the variables, the es�mated Pearson 
correla�on coefficient was found to be 0.694, indica�ng a very 
posi�ve correla�on. This implies a strong correla�on between the 
TFT findings and the detected ultrasonography characteris�cs in 
the pa�ents' neck areas.

The sta�s�cal significance of the correla�on, as indicated by the 
significance level of 0.01 (2-tailed), highlights the dependability 
of the found link. To put it another way, these findings are 
clinically relevant since the anomalies seen in the TFTs reports 
closely match the ultrasound characteris�cs observed in the 
pa�ents. This robust link implies that detectable ultrasound 
characteris�cs in the neck area closely mimic changes in thyroid 
func�on, as revealed by TFTs. This informa�on is useful for precise 
diagnosis and pa�ent treatment.
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The thyroid gland, a pivotal endocrine organ, plays a fundamental 
role in maintaining overall body metabolism and homeostasis. 
Consequently, accurate diagnosis of thyroid disorders is 
paramount for effec�ve pa�ent management. This study delved 
into the correla�on between thyroid func�on tests (TFTs) and 
ultrasound features in 126 par�cipants exhibi�ng neck swelling 
and palpable masses. The robust correla�on coefficient of 0.694 
uncovered a highly posi�ve associa�on between TFTs and 
ultrasound findings. This significant correla�on reinforces the 
clinical u�lity of ultrasound in diagnosing a spectrum of thyroid 
condi�ons, ranging from nodules and hyperthyroidism to 
thyroidi�s, Hashimoto's disease, cysts, goiter, and thyroid 
atrophy.

The demographics of the studied popula�on underscored the 
prevalence of thyroid disorders, par�cularly among adults aged 
26 to 40. This age group's suscep�bility might be a�ributed to 
various factors, such as environmental triggers, lifestyle changes, 
and hormonal imbalances. Moreover, the gender distribu�on 
revealed a higher incidence among females, corrobora�ng 
exis�ng literature highligh�ng the increased vulnerability of 
women to thyroid dysfunc�ons �� . Notably, our study unveiled a 
compelling connec�on between menstrual irregulari�es and 
thyroid disorders in female par�cipants. While this correla�on 
demands further explora�on, it hints at intricate hormonal 
interplays that might influence both menstrual cycles and thyroid 
func�on. Understanding these intricate rela�onships can 
significantly enhance our comprehension of thyroid-related 
pathophysiology.

The clinical implica�ons of our findings are profound. The strong 
correla�on between TFTs and ultrasound features emphasizes 
the complementary role of imaging modali�es, especially 
ultrasound, in thyroid disease diagnosis. Ultrasound's ability to 
visualize thyroid abnormali�es, including nodules and 
inflamma�on, provides invaluable insights for clinicians. These 
visual cues empower healthcare professionals to make accurate 
diagnoses and formulate tailored treatment strategies. 
Moreover, the non-invasiveness and cost-effec�veness of 
ultrasound render it a prac�cal choice for rou�ne thyroid 
assessments, especially in resource-constrained healthcare 
se�ngs.

While our study illuminates cri�cal correla�ons, several 
limita�ons merit considera�on. The sample size, though 
adequate for the current analysis, could be expanded in future 
studies to enhance sta�s�cal robustness. Longitudinal 
inves�ga�ons are impera�ve to elucidate the dynamic 
progression of thyroid disorders over �me. Addi�onally, 
exploring the influence of gene�c predisposi�ons, environmental 
factors, and lifestyle choices on thyroid health could enrich our 
understanding of disease e�ology.

In the context of broader healthcare strategies, our findings 
advocate for a holis�c approach to thyroid disease diagnosis and 
management. Integra�ng ultrasound into rou�ne assessments 
can significantly enhance diagnos�c accuracy, enabling early 
interven�on and personalized treatment plans. Furthermore, 
raising awareness about the correla�on between menstrual 
irregulari�es and thyroid disorders among women is crucial. 
Healthcare providers should consider thyroid screenings for 
pa�ents repor�ng menstrual abnormali�es, ensuring �mely 
detec�on and appropriate management.

Our study aligns with prior research emphasizing the pivotal role 
of ultrasound in thyroid disease diagnosis. Smith-Bindman et al.'s 
popula�on-based  study  corroborates  our  find ings , 
demonstra�ng ultrasound's efficacy in iden�fying thyroid 
abnormali�es �� . Moreover, Durfee et al.'s retrospec�ve review 
underscores the u�lity of thyroid ultrasound in clinical prac�ce, 
reinforcing its relevance as a diagnos�c tool ��  .

Our study sheds light on the intricate interplay between TFTs and 
ultrasound features in thyroid disease diagnosis. The robust 
correla�on observed underscores the pivotal role of ultrasound 
as a complementary diagnos�c modality. As we navigate the 
complexi�es of thyroid disorders, integra�ng ultrasound into 
rou�ne assessments emerges as a prudent choice. This non-
invasive, cost-effec�ve imaging technique empowers healthcare 
professionals to make accurate diagnoses, fostering early 
interven�on and personalized pa�ent care. Embracing these 
insights, healthcare providers can revolu�onize thyroid disease 
management, ensuring op�mal outcomes and enhanced quality 
of life for affected individuals.

DISCUSSION

REFERENCES 

CONCLUSION

DIAGNOSTIC CORRELATION OF ULTRASOUND AND THYROID FUNCTION TESTS 
IN EARLY THYROID DISEASES: A CROSS SECTIONAL STUDY



7NJMS   Vol. 2 Issue No. 4 October - December 2023

1.Kyritsi EM, Kanaka-Gantenbein C. Autoimmune thyroid disease 
in specific gene�c syndromes in childhood and adolescence. 
Fron�ers in Endocrinology. 2020:543.

2.Zhu Y-C, AlZoubi A, Jassim S, Jiang Q, Zhang Y, Wang Y-B, et al. A 
generic deep learning framework to classify thyroid and breast 
lesions in ultrasound images. Ultrasonics. 2021;110:106300.

3.Alexander LF, Patel NJ, Caserta MP, Robbin ML. Thyroid 
ultrasound: diffuse and nodular disease. Radiologic Clinics. 
2020;58(6):1041-57.

4.Unal M, Duran ID, Karakilic E, Basaran MN, Guler S. Associa�on 
Between Thyroid An�bodies and Ultrasonic Imaging in Pa�ents 
with Hashimoto's Thyroidi�s. Medical Bulle�n of Haseki/Haseki 
Tip Bulteni. 2022;60(5).

5.Tutal E, Ozaras R, Leblebicioglu H. Systema�c review of COVID-
19 and autoimmune thyroidi�s. Travel Medicine and Infec�ous 
Disease. 2022;47:102314.

6.Hazem M, Al Jabr IK, AlYahya AA, Hassanein AG, Algahlan HAE. 
Reliability of shear wave elastography in the evalua�on of diffuse 
thyroid diseases in children and adolescents. European Journal of 
Radiology. 2021;143:109942.

7.Baek HJ, Kim DW, Ryu KH, Shin GW, Park JY, Lee YJ, et al. Thyroid 
imaging repor�ng and data system for detec�ng diffuse thyroid 
disease on ultrasonography: a single-center study. Fron�ers in 
Endocrinology. 2019;10:776.

8.Liu H, Zhu Y, Jiao J, Yuan J, Pu T, Yong Q. ShearWave™ 
elastography for evalua�on of the elas�city of Hashimoto's 
thyroidi�s. Clinical Hemorheology and Microcircula�on. 
2022;80(1):9-16.

9.Baek HJ, Kim DW, Lee YJ, Ahn HS, Ryu JH. Comparison of real-
�me and sta�c ultrasonography diagnoses for detec�ng 
incidental diffuse thyroid disease: a mul�center study. 
Ultrasound quarterly. 2019;35(3):233-9.

10.Ha EJ, Chung SR, Na DG, Ahn HS, Chung J, Lee JY, et al. 2021 
Korean thyroid imaging repor�ng and data system and imaging-
based management of thyroid nodules: Korean Society of Thyroid 
Radiology consensus statement and recommenda�ons. Korean 
journal of radiology. 2021;22(12):2094.

11.Moschos E, Mentzel H-J. Ultrasound findings of the thyroid 
gland in children and adolescents. Journal of Ultrasound. 2022:1-
11.

12.Berta E, Lengyel I, Halmi S, Zrínyi M, Erdei A, Harangi M, et al. 
Hypertension in thyroid disorders. Fron�ers in endocrinology. 
2019;10:482.

13.Kant R, Davis A, Verma V. Thyroid nodules: Advances in 
evalua�on and management. American Family Physician. 
2020;102(5):298-304.

14.Joseph FG, Rubtsov D, Davoren P. Appropriateness of 
ultrasound imaging for thyroid pathology, the standard of 

radiology repor�ng on thyroid nodules and the detec�on rates of 
thyroid malignancy: a ter�ary centre retrospec�ve audit. Internal 
Medicine Journal. 2020;50(6):732-40.

15.Hollowell JG, Staehling NW, Flanders WD, Hannon WH, Gunter 
EW, Spencer CA, et al. Serum TSH, T4, and thyroid an�bodies in 
the United States popula�on (1988 to 1994): Na�onal Health and 
Nutri�on Examina�on Survey (NHANES III). The Journal of Clinical 
Endocrinology & Metabolism. 2002;87(2):489-99.

Key for Author Contribu�ons:

A. Concep�on and Planning of the research
B. Acquisi�on of data/par�cipa�on in designing methodology
C. Interpreta�on, analysis and discussion
D. Review of the manuscript

Muhammad Arif Afridi 

Malik Mairaj Khalid 

Imran khan 

A and C

B

B

DIAGNOSTIC CORRELATION OF ULTRASOUND AND THYROID FUNCTION TESTS 
IN EARLY THYROID DISEASES: A CROSS SECTIONAL STUDY


