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ABSTRACT 
Background: Thyroid nodule is a common presentation in the head neck clinics as well as radiological departments. For the 
accurate assessment and identification of a thyroid nodule the correlation between ultrasonographical and cytological 
examination is a preferable protocol. 
Objective: To evaluate the correlation between ultrasonographic and cytopathologic features of thyroid nodules. 
Methodology: This cross-sectional study was conducted at Department of Radiology, Nori Hospital Islamabad from 1st 
December 2018 to 30th June 2019. A total of 150 patients from both genders were included in this study. The patients within the 
age group of 25-60 years were included. Known cases of thyroidal malignancy or other carcinoma, previously treated patients 
and pediatric patients were excluded. The cytological examination Fine needle aspiration cytology was requested to all these 
patients in addition to complete ultrasonographical Doppler based imaging. The TIRADS classification for ultrasonographical 
assessment in correlation with cytological classification through Bethesda was adapted for thyroid nodule identification. 
Results: There were 83.3% females and 16.6% males with the mean age of 40.1±6.7 years. Within the various ultrasound 
related features it was observed that majority of the cases were having higher number of positivity for composition as well as 
vascularity while there were 142 cases out of 150 cases having negative results for shape overall accuracy revealed that the 
feature of nodule composition demonstrated the highest sensitivity. In contrast, the shape of the nodule exhibited the highest 
specificity (96.2%), diagnostic accuracy (88.9%) was seen. 84% cases were benign while 16% were malignant. A significant of 
benign cases of TIRADS 2 were majorly reported in the TIRADS 5 followed by 4. The majority of the patients were TIRADS 2 
and Bethesda 2 classification and benign. There were 24 cases as 16% cases were malignant with highest number of cases 
within the TIRADS 5 and Bethesda 5 smear. There were 90% of the patients identified with papillary thyroid carcinoma while 
10% were suffering from follicular carcinoma. 
Conclusion: The application of TIRADS classification based on ultrasongrphical results is highly significant in bringing accuracy 
to the cytopathological results and also reducing unnecessary fine needle aspiration cytology. 
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INTRODUCTION 
Thyroid nodules are a frequently encountered condition globally, 
with a reported prevalence ranging from 4-8%. Most of these 
nodules are non-cancerous, although the likelihood of malignancy 
lies between 7% and 15%.1 Nodular thyroid disorders are 
considered complex due to the localized, unregulated growth 
within normal thyroid tissue, which may involve both structural and 
functional alterations. These nodules may present as isolated 
entities, unaccompanied by other thyroid-related disorders such as 
hormonal dysfunction, autoimmune thyroid disease, or cancer.2,3 
Despite being a critical component of assessment, the clinical 
evaluation of nodule size, morphology, and function lacks 
precision. Notably, ultrasound (US) often reveals multiple nodules 
in about half of the patients who are clinically found to have a 
single palpable nodule. Additionally, US can detect nodules in up 
to 50% of individuals who present with a clinically normal thyroid 
on palpation, highlighting the growing reliance on imaging 
techniques for investigating suspected thyroid conditions.4,5 
 The use of imaging technologies such as computed 
tomography (CT), magnetic resonance imaging (MRI), and 
particularly US has markedly increased the identification of thyroid 
nodules.6 With advancements in imaging resolution enabling 
detection of smaller lesions, the incidence rate of thyroid nodules is 
expected to rise further.7 The high-resolution imaging reveals at 
least one small nodule in nearly 70% of the population.8 However, 
there is often a mismatch between sonographic features and 
cytological results, creating challenges and inconsistencies in 
clinical decision-making.9,10 
 Determining the appropriate indications for fine-needle 
aspiration cytology (FNAC) remains a contentious issue. Over the  
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last twenty years, debates have persisted regarding which 
radiological or clinical characteristics reliably suggest malignancy, 
with no universally accepted classification emerging.11 The 
inconsistencies in various classification systems have prompted 
efforts to align or correlate findings across different diagnostic 
methods. In this context, Canberk et al12 investigated the use of 
the Thyroid Imaging Reporting and Data System (TIRADS) in 
2014, proposing it as a complementary tool to FNAC. Although 
correlations among different classification systems were noted, 
achieving a unified, standardized approach was deemed 
unfeasible. 
 The present study seeks to evaluate our institutional 
practices in diagnosing and managing thyroid nodules by 
examining the correlation between sonographic findings and 
cytological results. Specifically, it focuses on assessing the 
concordance between suspicious ultrasound characteristics such 
as solid or mixed echotexture, hypoechogenicity, central vascular 
flow, a taller-than-wide shape, irregular margins, and signs of 
extrathyroidal extension and malignant features identified in 
cytology as classified by the Bethesda system.13-15 
 
MATERIALS AND METHODS 
This cross-sectional study was conducted at Department of 
Radiology, Nori Hospital Islamabad from 1st December 2018 to 30th 
June 2019. All patients who visited the general OPD with 
suspicious thyroid nodule/thyroid mass and referred to radiology 
department were enrolled. A total of 150 patients from both 
genders were included. The patients within the age group of 25-60 
years were included. Known cases of thyroidal malignancy or other 
carcinoma, previously treated patients and pediatric patients were 
excluded. The sample size was calculated using web-based WHO 
sample size calculator which applied a prevalence of thyroidal 
nodule in general population as 30%, 95% CI, 80% power of test 
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and 5% margin of error. The cytological examination fine needle 
aspiration cytology was requested to all these patients in addition 
to complete ultrasonographical Doppler based imaging. A 
complete thyroid nodule assessment was performed using 
ultrasound technique by a professional radiologist. The suspicious 
Ultrasound imaging findings were further examined for the solid or 
mixed composition, central vascularity, irregular margins hypo 
echogenicity, taller versus wider shape, positive extra thyroid 
extension evidence. The TIRADS classification for 
ultrasonographical assessment in correlation with cytological 
classification through Bethesda was adapted for thyroid nodule 
identification. A well-structured questionnaire was used for 
documenting the clinical symptoms, clinical history as well as 
demographic and clinical details /findings of the patient. The data 
was further entered and analyzed using SPSS version 26.0 
wherein Chi square test and Odds Ratio was applied as an 
assessment tool. P value <0.001 was considered as significant. 
 
RESULTS 
There were 125 (83.3%) females while 25 (16.6%) males with the 
mean age of 40.1±6.7 years. Majority of the patients were within 
the age group of 35 to 54 years with minimum number of patients 
as young adults (Table 1). Within the various ultrasound related 
features, it was observed that majority of the cases were having 
higher number of positivity for composition as well as vascularity 
while there were 142 cases out of 150 cases having negative 
results for shape followed by 114 having negative margins and 102 
having negative echogenic foci (Fig. 1). 
 An analysis of the diagnostic performance of individual 
radiological features including sensitivity, specificity, positive 

predictive value (PPV), negative predictive value (NPV), and 
overall accuracy revealed that the feature of nodule composition 
demonstrated the highest sensitivity and NPV, both at 100%. In 
contrast, the shape of the nodule exhibited the highest specificity 
(96.2%), PPV (30%), and diagnostic accuracy (88.9%) [Table 2]. 
84% cases were benign while 16% were malignant. A significant 
number of benign cases were reported in the TIRADS 
classification of category 2 followed by category 1 while malignant 
cases were majorly reported in the TIRADS 5 followed by 4 (Table 
3). 
 The majority of the patients were TIRADS 2 and Bethesda 2 
classification and benign. There were 24/150 cases as 16% cases 
were malignant with highest number of cases within the TIRADS 5 
and Bethesda 5 smear (Table 4). There were 90% of the patients 
identified with papillary thyroid carcinoma while 10% were suffering 
from follicular carcinoma (Fig. 3). 
 
Table 1: Demographical features of the enrolled patients (n=150) 

Demographics No. % 
Gender 
Female 125 83.3 
Male 25 16.6 
Age (years) 
18–24  10 6.6 
25–34 30 20.0 
35–44 35 23.3 
45–54 42 28.0 
55–64 22 14.6 
>64 11 7.3 

 

 
Table 2: Radiological features sensitivity, specificity, positive and negative predictive values 

 Sensitivity Specificity PPV NPV Accuracy 
Composition 100% (81-100%) 26.2% (19.8-33.5%) 11.82% (10.9-12.7%) 100% (99.9-100%) 33.8% (26.2-40.0%) 
Echogenicity 7.20% (0.3-33.9%) 89.93% (83.6-95%) 7.7% (1.1-37.2%) 89.3% (88.1-90.6%) 81.3% (73.6-87.5%) 
Shape 17.8% (3.9-43.5%) 96.2% (92.3-99.1%) 30.0% (10.8-60.1%) 92.2% (90.5-93.7%) 88.9% (83.4-93.0%) 
Margin 58.9% (33.1-82.0%) 79.5% (73.1-83.1%) 22.1% (14.8-31.9%) 96.0% (92.6-97.3%) 77.8% (72.0-83.5%) 
Vascularity 89.1% (52.0-99.8%) 30.3% (23.1-39.1%) 7.0% (5.7-9.1%) 97.6% (87.5-99.7%) 33.6% (26.3-41.5%) 
Echogenic foci 65.6% (38.4-85.8%) 70.5% (63.1-76.2%) 18.4% (12.5-25.2%) 95.3% (92.3-98.4%) 70.0% (63.0-76.5%) 

PPV: positive predictive value; NPV: negative predictive value 
 
Table 3: The categories of the enrolled patient on the basis of TIRADS classification 

TIRADS classification 
Benign Malignant 

Total OR (95% CI) P value Age (years) 
24-58 30-50 

1 17 (100%) - 17 0.22 (0.01-4.7) 0.34 
2 90(100%) - 90 0.04 (0.001-0.96) 0.04 
3 13 (81.3%) 3 (18.8) 16 Reference  
4 6 (54.6%) 5 (45.5) 11 1.2 (0.3-5.2) 0.73 
5 - 16 (100) 16 6.06 (1.3-26.6) 0.01 

 
Table 4: The correlation between cytopathological and ultrasound thyroidal classification 

Bethesda 
TIRADS 

Total 1 (n=17) 2 (n=90) 3 (n=16) 4 (n=9) 5 (n=16) 
B M B M B M B M B M 

2 13 - 89 - 12 - 6 - - - 120 
3 4 - -1 - - - - - - - 5 
4 - - - - 1 1 - 2 - - 4 
5 - - - - - 2 - 3 - 16 21 
Total 17 - 90 - 13 3 6 -5 - 16 150 

 

 
Fig.1: Radiological features of the enrolled patients 
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Fig. 2: Frequency of various types of malignancy found among enrolled 
patients 
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DISCUSSION 
The advanced research shows the importance of assessment of 
thyroid nodules. Within the various systems of assessments the 
TIRADS for interpreting Ultrasound results is the most unique one. 
It applies the classification on the base of staging thyroid 
nodules.12-14 Recent research has shown its association with 
Bethesda system of cytological examination interpretation. 
However, it is still ambiguous and needs research to be conducted 
on it. It has also supported that the determination of thyroid nodule 
assessment on the basis of TIRADS classification and its 
association with cytology determinants is very crucial and 
challenging in clinical decision making.15 
 In the current research the TIRADS as well as cytological 
assessment was conducted where and it was seen that majority of 
the cases around 84% were benign and the majority from the 
TIRADS 2 and the Bethesda classification 2. Similar results have 
been reported from the studies elsewhere.16 Poller17 reported that 
the cytopathology review of thyroid does provide useful information 
however the thyroid radiological scan has efficient finding. These 
examinations show cystic mass, solid or pure cystic thyroid 
relations specifically in cases of unsatisfactory find needle 
aspirational cytology as well as non-diagnostics 
 Various researchers have supported the present study results 
wherein the TIRADS examination is considered as highly 
significant prior to FNAC reporting and is there by used for 
assessing the benign or malignant condition of a thyroid.18,19 
Ultrasonographical findings are considered as a superior technique 
which must be applied for accurate malignant identification of a 
thyroid nodule. In the present research almost 16% of the patients 
were identified with malignant thyroid nodule. Similar results have 
been reported in previous research20 as well where in malignant 
thyroid nodule findings were reported. The risk of malignancy 
increases with the staging of TIRADS, with highest number 
reported within TIRADS 5. The malignancy rate of TR 5 nodules 
was instituted to be 97.1% in a study with a significant p-value 
(0.022). This study further elaborated a 6 fold increased 
malignancy in TIRADS 5. Rahal et al21 reported the risk of 
malignancy for TIRADS 4 patients around 10.86-fold in comparison 
to TIRADS 3 patients. 
 
CONCLUSION 
The application of TIRADS classification based on 
ultrasonographical results is highly significant in bringing accuracy 
to the cytopathological results and also reducing unnecessary fine 
needle aspiration cytology. 
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