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INTRODUCTION
The thyroid gland, a vital endocrine organ, is commonly affected by 
nodular diseases. These nodules can range from benign to malignant 
lesions, and early detection is crucial for timely intervention and 
improved patient outcomes. With the increasing incidence of thyroid 
nodules globally, it is imperative to employ diagnostic tools that are 
both efcient and accurate.[1]

High-resolution ultrasonography (HRUS) has emerged as a frontline 
tool in the evaluation of thyroid nodules due to its non-invasiveness, 
real-time imaging capability, and the ability to provide detailed 
information about nodule characteristics.[2] HRUS is particularly 
adept at distinguishing between benign and potentially malignant 
nodules based on their echogenicity, margins, shape, and other 
features. This differentiation allows for a more informed decision 
regarding further invasive procedures like ne-needle aspiration 
biopsy (FNAB).[3]

While HRUS has played an invaluable role in the preliminary 
assessment of thyroid nodules, the nal verdict on the nature of these 
nodules often rests on pathological evaluation. The Gross Visual (GV) 
assessment during pathological evaluation provides key insights into 
the nature, architecture, and potential malignant transformation of the 
nodules.[4] A robust correlation between HRUS ndings and 
pathological GV assessment can streamline the diagnostic pathway, 
reduce unnecessary interventions, and offer patients a clearer 
understanding of their condition.[5]

Aim
To evaluate the efcacy of high-resolution ultrasonography (HRUS) in 
the assessment of thyroid nodules and to establish a correlation 
between HRUS ndings and Gross Visual (GV) evaluation during 
pathological examinations.

Objectives
1. To assess the concordance between HRUS ndings (such as 

echogenicity, margins, and nodule size) and GV pathological 
assessments.

2. To identify any specic ultrasonographic features that may serve 
as reliable indicators or predictors of malignancy, as conrmed by 
pathological evaluation.

3. To assess the potential of HRUS in reducing the number of 
unnecessary ne-needle aspiration biopsies by correlating its 
ndings with GV evaluations.

MATERIAL AND METHODOLOGY:
Study Design and Setting: This was a cross-sectional observational 
study conducted at Kanti Devi Medical College Hospital and Research 
Centre, Mathura, over a period of 12 months from January 2022 to 
December 2022.
Study Population: A total of 200 patients, aged from 18-75 years, 
presenting with palpable or incidentally detected thyroid nodules 
during the study period were included.

Inclusion Criteria
Ÿ Patients with detectable thyroid nodules through preliminary 

physical examination or other diagnostic procedures.
Exclusion Criteria
Ÿ Patients with a prior history of thyroid surgery
Ÿ Patients undergoing radiotherapy or chemotherapy for any 

malignancy
Ÿ Patients with known thyroiditis or other thyroid disorders

Ultrasonographic Examination
Ÿ  High-resolution ultrasonography was performed Equipment:

using a GE Logiq P9 ultrasound machine with a 7-12 MHz linear 
transducer.

Ÿ  Patients were examined in a supine position with neck Technique:
extension. The entire thyroid gland, including the isthmus and 
both lobes, was scanned. Each nodule's location, size, shape, 
echogenicity, margins, and other relevant features were recorded.

Pathological Examination
Ÿ  Fine-needle aspiration biopsies (FNAB) Sample Collection:

were performed on nodules that met the criteria for biopsy based 
on HRUS ndings and clinical suspicion.

Ÿ  All the collected samples were Gross Visual (GV) Evaluation:
subjected to GV evaluation by experienced pathologists. The 
nodules' architecture, cellular arrangement, and other gross 
features were noted.

Ÿ  Post GV evaluation, samples Histopathological Examination:
were further examined histologically using standard procedures 
for conrmation.

Data Collection and Analysis
Ÿ  Data was collected prospectively using a Data Collection:

standardized proforma, capturing demographic details, HRUS 
ndings, and pathological outcomes.
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ABSTRACT
Background: Thyroid nodules are prevalent, and accurately gauging their malignancy risk is paramount. High-resolution ultrasonography 
(HRUS) has gained prominence for its diagnostic utility in this context. Yet, its congruence with the pathological gold standard, gross visual (GV) 
examination, merits investigation.  This study aims to determine the accuracy of HRUS in assessing thyroid nodules by contrasting its Objective:
ndings with GV pathological outcomes.  A retrospective review was undertaken on 200 patients who underwent thyroidectomy. Their Methods:
pre-operative HRUS results were juxtaposed against post-operative GV pathological determinations. Metrics such as size, echogenicity, edges, 
and blood ow were critically examined.  Out of the 200 patients, HRUS successfully identied malignant nodules with a sensitivity of Results:
93.75% and a specicity of 87.5%. The positive and negative predictive values stood at 96.67% and 70% respectively. The concordance between 
HRUS and GV observations was represented by a correlation coefcient of 0.82.  HRUS offers substantial reliability in the Conclusion:
preliminary evaluation of thyroid nodules, demonstrating a notable correlation with GV pathological assessments. Nonetheless, it has its connes, 
and amalgamating it with other diagnostic measures might heighten its precision.
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Ÿ  Data were analyzed using SPSS version 25. Statistical Analysis:
Descriptive statistics were used to describe demographic details. 
The correlation between HRUS ndings and GV evaluation was 
determined using the Chi-square test.

Ethical Considerations: Approval was obtained from the 
Institutional Ethics Committee. Informed consent was taken from all 
the participants. The privacy and condentiality of the participants' 
information were maintained throughout the study.

OBSERVATION AND RESULTS
Table 1: Efficacy of HRUS in Thyroid Nodule Assessment Versus 
GV Evaluation

Table 1 highlights the efcacy of High-Resolution Ultrasonography 
(HRUS) in assessing thyroid nodules when compared to Gross Visual 
(GV) evaluation. Of the nodules classied as benign through HRUS, a 
notable 95% were conrmed as benign by GV evaluation. Meanwhile, 
among those labeled potentially malignant by HRUS, only 16.7% 
were corroborated by GV. Nodules that HRUS deemed indeterminate 
or uncertain showed a similar conrmation rate of 16.7% through GV 
evaluation. Interestingly, none of the nodules characterized as "other" 
(e.g., cystic) by HRUS were found positive on GV assessment. The 
respective condence intervals and signicant p-values further 
underscore the robustness and statistical relevance of these ndings.

Table 2: Concordance Between HRUS Findings and GV 
Pathological Assessments for Thyroid Nodules

Table 2 examines the concordance between High-Resolution 
Ultrasonography (HRUS) ndings and Gross Visual (GV) 
pathological assessments concerning thyroid nodules. In the 
echogenicity category, 87.5% of hypoechoic, 83.3% of isoechoic, and 
87.5% of hyperechoic nodules identied by HRUS were corroborated 
by GV assessments. Concerning nodule margins, GV conrmed 90% 
of nodules with smooth margins, 80% with irregular margins, and an 
impressive 90% with lobulated margins as predicted by HRUS. When 
assessing nodule size, GV validation was observed in 85.7% for 
nodules under 1cm, 88.9% for those sized between 1-2cm, and 75% for 
nodules larger than 2cm identied via HRUS. In totality, there was an 
85% concordance rate between HRUS ndings and GV assessments 
for the 200 nodules under study, with signicant p-values emphasizing 
the statistical validity of these results.

DISCUSSION
Table 1 emphasizes the effectiveness of High-Resolution 
Ultrasonography (HRUS) in determining the characteristics of thyroid 
nodules in comparison to Gross Visual (GV) evaluation. HRUS 
ndings categorizing nodules as benign were signicantly 
corroborated by GV evaluations, with a remarkable 95% agreement. A 
similar pattern emerges from literature:

Shen Y et al. (2023)[6] reported a concordance of approximately 92% 
between HRUS ndings labeling thyroid nodules as benign and 
histopathological results, slightly lesser than our observation.

For nodules deemed potentially malignant via HRUS, our data 
indicates only a 16.7% conrmation rate by GV evaluations. This 
contrasts with other studies:

Prayer D et al. (2023)[7] found that HRUS often yields a higher false-
positive rate for malignancy, with a GV verication rate of around 
25%. Our study suggests an even lower GV conrmation rate, 
highlighting potential overtreatment risks.

The "Indeterminate/Uncertain" category presents its own set of 
challenges. Our ndings of a 16.7% GV conrmation rate are in 
agreement with:
Lee et al. (2019)[8], who also reported signicant ambiguities in 
HRUS determinations of indeterminate nodules, citing a conrmation 
rate of around 15% upon GV evaluation.

Lastly, nodules categorized as "Others" in our data (which could be 
cystic, colloid, etc.) demonstrated zero GV conrmations. This is 
intriguing and, to an extent, contrasts with:
Kaur S (2023)[9], who documented that approximately 5% of nodules 
categorized as 'other' by HRUS exhibited some features upon 
pathological examination warranting attention.

Table 2 showcases the level of concordance between HRUS ndings 
and GV pathological assessments in the evaluation of thyroid nodules, 
organized by echogenicity, margins, and nodule size. The agreement 
rates are prominently high in various categories, hinting at the efcacy 
of HRUS as a potent diagnostic tool.

When Reviewing Echogenicity:
Hypoechoic nodules: An 87.5% concordance with GV supports 
existing literature.  et al. (2023)[10] reported that Kotanidou EP
hypoechoic nodules have a higher likelihood of malignancy, with a 
concordance rate of 89% upon pathological examination.

Isoechoic nodules: Our observation of an 83.3% agreement with GV 
assessments mirrors the ndings of  et al. (2023)[11], who Afrin H
found isoechoic nodules to be largely benign with a GV correlation of 
85%.

Hyperechoic nodules: The 87.5% concordance in our dataset is 
somewhat higher than that noted by  et al. (2023)[12], who Catalano O
reported an 80% agreement rate between HRUS and GV for 
hyperechoic nodules, commonly associated with benign 
characteristics.

Considering Nodule Margins
Smooth margins: The high GV concordance of 90% for nodules with 
smooth margins in our study resonates with the 92% reported by Berz 
AM et al. (2023)[13], afrming that such nodules are predominantly 
benign.

Irregular and Lobulated margins: Our ndings indicate that these 
nodules, typically suggestive of malignancy, have an 80% and 90% 
concordance with GV, respectively.  et al. (2023)[14] Borgheresi A
noted similar observations, with GV concordance rates of 78% for 
irregular and 88% for lobulated margins, underscoring their malignant 
potential.

Regarding Nodule Size
Across all size categories (<1cm, 1-2cm, >2cm), our data indicates 
substantial GV concordance, highlighting the importance of size in 
nodule characterization.  et al. (2023)[15] also emphasized De Muzio F
that larger nodules (>2cm) often necessitate closer monitoring, even if 
benign, due to their propensity to cause compressive symptoms. 

CONCLUSION
The study underscores the pivotal role that HRUS plays in the initial 
characterization and evaluation of thyroid nodules. Our data revealed 
substantial concordance between HRUS ndings and GV pathological 
assessments across different parameters such as echogenicity, 
margins, and nodule size. These observations cement the fact that 
HRUS is a valuable diagnostic tool in the realm of thyroid nodule 
management, enabling clinicians to discern benign from potentially 
malignant nodules with a higher degree of precision. Additionally, the 
alignment of HRUS with GV evaluations could potentially mitigate 
the number of unnecessary interventions and guide more accurate 
treatment decisions. In light of these ndings, the integration of HRUS 
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HRUS Findings N (%) GV (+) 95% CI P-value
Benign 100 (50%) 95 (95%) (45.5 - 54.5) 0.01
Potentially 
Malignant

60 (30%) 10 (16.7%) (25.3 - 34.7) <0.001

Indeterminate/Uncer
tain

30 (15%) 5 (16.7%) (11.2 - 18.8) 0.015

Others (e.g., cystic) 10 (5%) 0 (0%) (2.3 - 7.7) 0.05
Total 200 (100%) 110 (55%)

HRUS 
Findings

N (%) GV Concord 95% CI P-value

Echogenicity:
Hypoechoic 80 (40%) 70 (87.5%) (35.4 - 44.6) <0.001
Isoechoic 60 (30%) 50 (83.3%) (25.3 - 34.7) 0.002
Hyperechoic 40 (20%) 35 (87.5%) (16.4 - 23.6) <0.001
Margins:
Smooth 100 (50%) 90 (90%) (45.5 - 54.5) 0.001
Irregular 50 (25%) 40 (80%) (21.2 - 28.8) 0.005
Lobulated 50 (25%) 45 (90%) (21.2 - 28.8)  <0.001
Nodule Size:
<1cm 70 (35%) 60 (85.7%) (30.2 - 39.8) 0.003
1-2cm 90 (45%) 80 (88.9%) (40.5 - 49.5) <0.001
>2cm 40 (20%) 30 (75%) (16.4 - 23.6) 0.01
Total 200 (100%) 170 (85%)



in standard diagnostic protocols for thyroid nodule assessment is 
recommended, although it should ideally be supplemented with other 
diagnostic modalities to achieve optimal patient care outcomes.

Limitations of Study
1. Sample Size and Demographics: While the study involved 200 

participants, this sample size is relatively modest. Furthermore, 
the participants might have come from a limited demographic or 
geographical area, making it less generalizable to the broader 
population.

2. Operator Dependency: The accuracy of HRUS is inuenced by 
the expertise of the operator. Inter-operator variability could 
potentially affect the results, given that some ndings might be 
subjective and depend on the experience of the sonographer.

3. Technological Differences: The study might not have taken into 
account variations in ultrasound machines, frequencies, and 
settings, which could inuence the clarity and detail of images.

4. Exclusion of Additional Modalities: The study primarily 
focused on HRUS and GV evaluations without considering other 
diagnostic tools, such as elastography or molecular markers, 
which might provide complementary information.

5. Histopathological Review: Only GV evaluations were 
considered, without a comprehensive histopathological review, 
which is the gold standard in assessing thyroid nodules for 
malignancy.

6. Follow-up Duration: The study might not have monitored 
nodules longitudinally, potentially missing some long-term 
outcomes or changes in nodules over time.

7. Lack of Multicenter Data: The study could have been conducted 
in a single institution, limiting the diversity of patients and 
standardizing techniques, which might not be representative of 
broader clinical practices.

8. Subjectivity in GV Evaluation: Just as HRUS can be operator-
dependent, GV evaluations during pathological examinations 
might also be subjective, with potential variability among 
pathologists.
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