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ABSTRACT  
 
BACKGROUND: Thyroid nodules carry a substantial risk of 
malignancy. Ultrasound and fine needle aspiration cytology 
(FNAC) are the most important investigations used to risk-stratify 
such lesions. The performance of these tests is a scarcely 
researched area in Ethiopia. The main objective of this study was 
to assess the diagnostic performances of ultrasound and FNAC in 
identifying thyroid cancers, using final surgical pathology as the 
reference standard. 
METHODS AND MATERIALS: A paired comparative diagnostic 
accuracy study using retrospective data was conducted at Tikur 
Anbessa Specialized Hospital and Lancet General Hospital. The 
collected data were analyzed using SPSS Windows version 21, 
Microsoft Excel 2019, and diagnostic accuracy–calculating 
spreadsheets. 
RESULTS: Two hundred and sixty-six (266) cases were included 
in the analysis. Of these, 204 (76.7%) were females. The median 
age (in years) was 45.0 (IQR = 20.0). McNemar’s test determined 
that the proportion of malignant lesions was statistically 
significantly different between the two tests (P < 0.001). Binary 
logistic regression models showed that the combination of 
ultrasound and FNAC had higher diagnostic performance metrics 
than the two tests used separately. 
CONCLUSION: The study showed that FNAC outperforms 
ultrasound in diagnosing thyroid cancer. Thyroid ultrasound has 
higher sensitivity but significantly lower specificity than FNAC. 
This is an important and advantageous characteristic of a triaging 
test, but with a significant limitation as a rule-in test. Knowing the 
diagnostic performances of these tests greatly helps in triaging and 
clinical decision-making in the evaluation of individuals for 
thyroid cancer. 
KEYWORDS: Thyroid nodules, Goiter, Thyroid cancer, 
Ultrasound, Cytology, Diagnostic accuracy 
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INTRODUCTION 
 

Thyroid nodules are common in the general 
population (1–3). The prevalence of these nodules 
varies depending on several factors, including the 
method of detection applied (4,5). 
Ultrasonographic assessment has reported a higher 
prevalence of thyroid nodules (6,7). The prevalence 
also shows wide variation across different regions 
and populations. Iodine deficiency, increasing age, 
female sex, and childhood radiation exposure to the 
head and neck region appear to increase the risk of 
developing thyroid nodules and cancer (8,9). 

The most important concern with thyroid 
nodules is that 7–15% of them turn out to be 
malignant (10,11). Thyroid cancer has become a 
global public health problem, with rising incidence, 
mortality, and disability-adjusted life years (12–
15). In the United States, its incidence in 2017 was 
found to be 2.69 times higher than in 1990. 
Mortality from thyroid cancer increased by 86.86% 
from 1990 to 2017. In women, it accounts for 5.1% 
of all cancers (16). 

Ultrasound (US) and Fine Needle Aspiration 
Cytology (FNAC) are the two most important and 
widely used investigation modalities for assessing 
thyroid nodules (17,18). These tests accurately 
identify the presence or absence of malignancy in 
most nodules (19,20). Ultrasound is recommended 
as a first-line option in investigating suspected or 
known thyroid nodules (10,21). It is a non-
invasive, rapid, and safe imaging modality used to 
stratify nodules based on their risk of malignancy. 
It is highly sensitive for detecting thyroid nodules 
and suspicious features, thereby guiding further 
management. Different methods of risk 
stratification are available in ultrasound reporting, 
including the American College of Radiology 
Thyroid Imaging Reporting and Data System (ACR 
TI-RADS) and the American Thyroid Association 
(ATA) guidelines (10,21–24). Fine Needle 
Aspiration Cytology is the single most important 
preoperative investigation for identifying malignant 
thyroid nodules (10). Its results are recommended 
to be reported according to The Bethesda System 
for Reporting Thyroid Cytopathology (TBSRTC), 
which consists of six categories (25–27). 

Diagnostic performance studies of medical 
investigations in general, and ultrasound and 
FNAC in particular, are not widely available in 

resource-limited settings such as our country. 
Although a few studies have examined patterns of 
thyroid FNAC (28,29) and agreement between 
FNAC and biopsy results (30) in Ethiopia, 
assessment of the diagnostic accuracy of ultrasound 
relative to FNAC—using final surgical biopsy as 
the reference standard—remains a scarcely 
researched area. The main objective of this study 
was to assess the diagnostic performances of 
ultrasound and FNAC in identifying thyroid 
cancers using final surgical pathology as the 
reference standard. 
 
METHODS AND MATERIALS 
 

Study design, period, and area: An institution-
based retrospective paired diagnostic accuracy 
study was conducted from January to June 2024 at 
Tikur Anbessa Specialized Hospital (TASH) and 
Lancet General Hospital (LGH), located in Addis 
Ababa, the capital city of Ethiopia. The former is a 
government-owned hospital established in 1964 
and is currently the largest teaching and clinical 
center in the country. LGH is a private hospital 
with endocrine surgery practices led by endocrine 
surgeons. 
Source population, sample population, and 
sample size calculation: 
 The source population included all thyroid 
cases managed at TASH and LGH from January 
2021 to January 2024. The sample population 
consisted of 266 post-thyroidectomy cases that met 
the inclusion criteria and were consecutively 
selected from the source population. The sample 
size (N = 266) was calculated to compare the 
diagnostic performances of two tests for paired 
groups, targeting a minimum probability of 
disagreement of 3%, α = 0.05, and power of 80%. 
Yates’ continuity correction was applied. This 
approach followed recommendations from a 
previous study, details of which are available 
elsewhere (31). 
Sampling technique and inclusion and exclusion 
criteria: Clinical charts and records of all thyroid 
cases investigated and treated at TASH and LGH 
were retrieved and reviewed for eligibility. Two 
hundred sixty-six consecutive charts meeting the 
criteria were selected. Cases in which ultrasound 
and/or FNAC had not been performed or were not 
documented were excluded. 
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Data collection tools and procedures: Clinical 
charts and records of eligible thyroid cases were 
obtained, reviewed, and abstracted using a pre-
developed data abstraction form. Variables 
included demographic characteristics (age and sex), 
clinical features (duration of goiter, recent rapid 
growth, voice change, consistency, family history 
of goiter and thyroid cancer, fixation), ultrasound 
characteristics, nodule size, FNAC Bethesda 
category, type of procedure performed, and final 
biopsy diagnosis. 
Data processing and analysis: The abstracted data 
were entered, cleaned, and analyzed using SPSS 
version 21. Missing values were handled using the 
mode for categorical variables and the median for 
continuous variables. Diagnostic accuracy 
measures—such as sensitivity, specificity, positive 
predictive value (PPV), negative predictive value 
(NPV), overall accuracy, and category-specific 
likelihood ratios—were calculated using Microsoft 
Excel 2019. ACR TI-RADS levels and FNAC 
Bethesda categories were compared using binomial 
logistic regression models (with histopathologic 
diagnosis as the dependent variable), area under the 
receiver operating characteristic curve (AUC) 
analysis (SPSS version 21, empirical non-
parametric DeLong method), McNemar’s test for 
paired proportions, and sensitivity and specificity 
differences calculated using published spreadsheets 
(32). Ultrasound findings were reported according 
to ACR TI-RADS (23), and FNAC results were 
reported using TBSRTC (25,26). Diagnostic 
performance metrics were estimated across 
multiple thresholds for both ordinal tests. 
 

Data quality assurance and dissemination: Data 
collectors with at least an MD qualification 
received training on the study objectives and the 
use of the data abstraction form. The form was 
designed to be simple and clear. The entire 
research process was closely supervised by the 
principal investigator. 
 

Ethical considerations: Ethical clearance was 
obtained from the Research & Ethics Committee of 
the Department of Surgery, School of Medicine, 
College of Health Sciences, Addis Ababa 
University (protocol number: 
DOS/REC/57/2024/2016). As this was a 

retrospective study, patient consent was not 
obtained; however, all identifying information was 
kept confidential. The study adhered to the 
Declaration of Helsinki. 
This research was partially funded by Addis Ababa 
University. The funder had no role in the study 
design, data collection, analysis, reporting, or 
manuscript submission. 
 
RESULTS 
 

Sociodemographic data of participants: Two 
hundred and sixty-six (266) cases of thyroid 
pathologies with reports of thyroid ultrasound, fine 
needle aspiration cytology, and post-thyroidectomy 
histopathologic evaluation were included and 
analyzed in the study. Of these, 204 (76.7%) were 
females. The age (in years) of the participants 
ranged from 18 to 84, with a median of 45.0 (IQR 
= 20.0). 
Clinical history and physical examination 
findings: Thirty-six (13.5%) of the participants 
reported recent rapid growth of their anterior neck 
swelling. A very small proportion of cases had a 
family history of goiter, 7 (2.6%), and thyroid 
cancer, 4 (1.5%). Twenty (9.4%) cases had voice 
change. The vast majority, 188 (70.7%), of the 
thyroid nodules were firm in consistency, and 20 
(7.5%) were fixed. Firm-to-hard nodules 
constituted the least proportion, 17 (6.4%). The 
proportions of hard and soft nodules were 32 
(12.0%) and 29 (10.9%), respectively. 
 

Ultrasonographic characteristics of thyroid 
pathologies: One hundred and fifty-one (56.8%) of 
the cases had bilateral thyroid pathologies. Three or 
more nodules were found in the majority of cases. 
Twelve (4.5%) had diffuse enlargement of the 
thyroid gland. The proportions of patients with 
cervical lymph node and distant metastases were 
46 (17.3%) and 8 (3.0%), respectively. The median 
anteroposterior and transverse dimensions of the 
254 thyroid nodules that were subjected to fine 
needle aspiration cytology (excluding those with 
diffuse enlargement of the thyroid gland) were 
estimated to be 3.0 cm (IQR = 1.8 cm) and 2.4 cm 
(IQR = 1.6 cm), respectively. The different 
ultrasound features of the thyroid pathologies are 
summarized in Table 1. 
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Table 1: Ultrasonographic characteristics of thyroid 
lesions in TASH and TGH, Central Ethiopia, from 
Jan, 2021 to Jan, 2024. (N = 266). 
 

Ultrasonographic characteristics Frequency (%) 
Laterality (n =266)  
 Right 65 (24.4) 
 Left 50 (18.8) 
 Bilateral 151 (56.8) 
Number of nodules (n = 266)  
 One 67 (25.2) 
 Two 30 (11.3) 
 More than two  157 (59.0) 
 Diffuse enlargement 12 (4.5) 
Composition (n = 254)  
 Solid 138 (54.3) 
 Mixed 63 (27.7) 
 Spongiform 29 (11.4) 
 Cyst 24 (9.4) 
Echogenicity (n = 254)  
 Anechoic 22 (8.7) 
 Hyperechoic 71 (28.0) 
 Isoechoic 61 (24.0) 
 Hypoechoic 93 (36.6) 
 Very hypoechoic 0 (0) 
 Heterogeneous 7 (2.8) 
Shape (n = 254)  
 Taller than wide 34 (13.4) 
 Wider than tall 220 (86.6) 
Margin (n = 254)  
 Smooth 186 (73.2) 
 Ill-defined 47 (18.5) 
 Irregular 20 (7.9) 
 Extrathyroidal extension 1 (0.4) 

Table 1. Continued… 
Echogenic foci (n = 254)  
 None 164 (64.6) 
 Popcorn, Comet tail 3 (1.2) 
 Macrocalcification 39 (15.4) 
 Rim calcification 6 (2.4) 
 Microcalcification 40 (15.7) 
 More than one type of calcification 2 (0.8) 
 
Diagnostic performances of ACR TI-RADS, 
FNAC, and histopathology: One-fifth of the thyroid 
lesions were found to be benign on the basis of their 
ultrasound features. More than 70% of the cases were 
reported as ACR TI-RADS level 3 and above. 
Ultrasonographic evaluation based on the ACR TI-
RADS threshold—considering levels 5, 4, and 3 as 
malignant and levels 2 and 1 as benign—showed that 
191 (71.8%) had thyroid cancers. Fine needle 
aspiration cytology results showed that 141 (53.0%) 
were diagnosed as Bethesda categories IV and above. 
The most commonly diagnosed thyroid lesion was 
Bethesda category II, 125 (47.0%). The next most 
common category was Bethesda category IV, 58 
(21.8%). The numbers of cases reported as Bethesda 
categories I and III were zero. Ninety-four (35.3%) of 
the thyroid lesions were diagnosed as malignant by 
histopathologic evaluation of the final surgical 
resection specimen. The higher the level and category 
of these tests, the greater the likelihood ratio. The 
ACR TI-RADS levels and FNAC Bethesda categories 
in relation to histopathologic diagnoses and category-
specific likelihood ratios are summarized in Table 2.

 
Table 2: ACR TI-RADS Levels, FNAC Bethesda categories and histopathology reports of thyroid cases in 
TASH and LGH, Central Ethiopia, from Jan, 2021 to Jan, 2024.  
 

Tests Histopathologic Diagnosis, n (%) Total, n (%) LR 95% CI of LR 
ACR TIRADS Level Benign Malignant 
 1 22 (8.3) 0 (0.0) 22 (8.3) 0.00 0.00 – 0.68 
 2 47 (17.7) 6 (2.3) 53 (19.9) 0.16 0.06 – 0.42 
 3 56 (21.1) 14 (5.3) 70 (26.3) 0.46 0.27 – 0.78 
 4 37 (13.9) 43 (16.2) 80 (30.1) 2.23 1.56 – 3.18 
 5 10 (3.8) 31 (11.7) 41 (15.4) 5.67 2.91 – 11.05 
 Total 172 (64.7) 94 (35.3) 266 (100.0) __ __ 
FNAC Bethesda category 
 I 0 (0.0) 0 (0.0) 0 (0.0) __ __ 
 II 116 (43.6) 9 (3.4) 125 (47.0) 0.06 0.02 – 0.16 
 III 0 (0.0) 0 (0.0) 0 (0.0) __ __ 
 IV 41 (15.4) 17 (6.4) 58 (21.8) 1.01 0.64 – 1.59 
 V 9 (3.4) 22 (8.3) 31 (11.7) 4.47 2.15 – 9.32 
 VI 6 (2.3) 46 (17.3) 52 (19.5) 14.03 6.22 – 31.62 
 Total 172 (64.7) 94 (35.3) 266 (100.0) __ __ 
ACR TI-RADS: American College of Radiology Thyroid Imaging Reporting and Data System; FNAC: Fine Needle Aspiration 
Cytology; CI: Confidence interval; LR: Likelihood ratio  
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Diagnostic performance metrics for the ACR TI-
RADS levels and FNAC Bethesda categories 
were estimated using three different thresholds 
for each test. The overall accuracy of the 
thresholds showed wider variation as the 

thresholds changed. For both tests, lowering the 
thresholds increased sensitivity; however, this 
occurred at a significant cost of decreased 
specificity (Tables 3 and 4). 

 
Table 3: Diagnostic performance of ACR TIRADS levels using different thresholds in identifying thyroid 
cancer in TASH and LGH, Central Ethiopia, from Jan, 2021 to Jan, 2024. (N=266). 
 

Diagnostic 
performances 

Thresholds - Malignant VS Benign: Estimate (95% Confidence interval) 
ACR TIRADS 5 VS 4,3,2&1  ACR TIRADS 5&4 VS 

3,2&1  
ACR TIRADS 5,4&3 VS 2&1 

Sensitivity 33.0 (23.5 - 42.5) 80.9(72.9 - 88.8) 95. 7(91.7 - 99.8) 
Specificity 94.2 (90.7 - 97.7) 72.7(66.0 - 79.3) 40.1 (32.8 - 47.4) 
PPV 75.6 (62.5 - 88.8) 61.8 (53.2 - 70.4) 46.6 (39.6 - 53.7) 
NPV 72.0 (66.1 - 77.9) 87.4 (82.0 - 92.8) 94.5 (89.3 - 99.7) 
LR (+) 5.7 (2.9 - 11.1) 3.0 (2.3 - 3.8) 1.6 (1.4 - 1.8) 
LR (-) 0.7 (0.6 - 0.8) 0.3 (0.2 - 0.4) 0.1 (0.0 - 0.3) 
Overall accuracy 72.6 (66.9 - 77.6) 75.6 (70.1 - 80.3) 59.8 (53.8 - 65.5) 
ACR TI-RADS: American College of Radiology Thyroid Imaging Reporting and Data System; PPV: Positive 
predictive value; NPV: Negative predictive value; LR: Likelihood ratio 
 
Table 4: Diagnostic performance of FNAC Bethesda categories using different thresholds in identifying 
thyroid cancer in TASH and LGH, Central Ethiopia, from Jan, 2021 to Jan, 2024. (N=266). 
 

Diagnostic 
performances 

Thresholds - Malignant VS Benign: Estimate (95% Confidence interval) 
FNAC Bethesda 6 VS 
5,4&2 

FNAC Bethesda 6&5 VS 4&2 FNAC Bethesda 6,5 &4 
VS 2 

Sensitivity 48.9 (38.8 - 59.0) 72.3 (63.3 - 81.4) 95.7 (91.7 - 99.8) 
Specificity 96.5 (93.8 - 99.3) 91.3 (87.1 - 95.5) 68.0 (61.1 - 75.0) 
PPV 88.5 (79.8 - 97.1) 81.9 (73.7 - 90.2) 62.1 (54.2 - 70.0) 
NPV 77.6 (72.0 - 83.2) 85.8 (80.7 - 90.9) 96.7 (93.5 - 99.9) 
LR (+) 14.0 (6.2 - 31.6) 8.3 (5.0 - 13.7) 3.0 (2.4 - 3.7) 
LR (-) 0.5 (0.4 - 0.6) 0.3 (0.2 - 0.4) 0.1 (0.0 - 0.2) 
Overall accuracy 79.7 (74.5 – 84.1) 84.6 (79.8 – 88.4) 77.8 (72.5 – 82.4) 
FNAC: Fine needle aspiration cytology; PPV: Positive predictive value; NPV: Negative predictive value; LR: 
Likelihood ratio 
 
Binary logistic regression models showed that 
ultrasound and FNAC combined had higher 
diagnostic performance than the two tests used 
separately: ultrasound and FNAC [ꭕ²(7) = 180.6; P 
< 0.001; overall accuracy = 88.0%], ultrasound 
[ꭕ²(4) = 89.0; P < 0.001; overall accuracy = 
75.6%], and FNAC [ꭕ²(3) = 155.2; P < 0.001; 
overall accuracy = 84.6%]. Considering ACR TI-
RADS levels 5, 4, and 3 and Bethesda categories 6, 

5, and 4 as malignant yielded malignant 
concordance, benign concordance, and discordance 
rates of 30.1%, 22.2%, and 47.7%, respectively. 
McNemar’s test for paired proportions determined 
that the proportion of malignant lesions was 
statistically significantly higher with FNAC than 
with ultrasound (P < 0.001). The two tests had 
similar sensitivity but significantly different 
specificity (Table 5). 
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Table 5: Thyroid cases, n (%) as diagnosed by ultrasound, FNAC and surgical biopsy in identifying thyroid 
cancer in TASH and LGH, Central Ethiopia, from Jan, 2021 to Jan, 2024. (N=266). 
 

Ultrasound Surgical Biopsy Result Total 
Malignant Benign 

FNAC Malignant FNAC Benign FNAC Malignant FNAC Benign 
Malignant 80 (30.1) 8 (3.0) 46 (17.3) 57 (21.4) 191 (71.8) 
Benign 5 (1.9) 1 (0.4) 10 (3.8) 59 (22.2) 75 (28.2) 
Total 85 (32.0) 9 (3.4) 56 (21.1) 116 (43.6) 266 (100.0) 
 

 FNAC: Fine Needle Aspiration Cytology 
 
AUC was constructed for ACR TI-RADS levels 
and FNAC by treating the results as ordinal 
variables. It clearly showed that FNAC 
outperformed ACR TI-RADS in diagnosing 

thyroid cancer. ACR TI-RADS had an AUC of 
0.82 (0.76–0.87) (P < 0.001). In contrast, FNAC 
had an AUC of 0.90 (0.86–0.94) (p < 0.001) 
(Figure 1). 

 
Figure 1: Areas under receiver operating characteristics curves (AUC) for American College of Radiology 
(ACR) Thyroid Imaging Reporting and Data System (TIRADS) levels (AUC = 0.82; p < 0.001) and Fine 
Needle Aspiration Cytology (FNAC) Bethesda categories (AUC =0.90; p < 0.001). 
 
DISCUSSION 
 

Thyroid nodules are common both in clinical 
practice and in the general population (1–3,33). 
These lesions are important because a significant 
proportion are eventually diagnosed and confirmed 
as cancers (10,11), and studies indicate that thyroid 
cancer has become a public health problem (1,2). 
The two most important investigations commonly 
applied to assess the malignancy risk of thyroid 
nodules are ultrasound and fine needle aspiration 
cytology (FNAC) (17,18). The American College 
of Radiologists has endorsed the ACR TI-RADS 
for stratifying thyroid nodules based on their risk of 
malignancy, with clear recommendations for 

further interventions (23). TBSRTC has been 
incorporated into the American Thyroid 
Association (ATA) guidelines (10,21). 

A total of 266 cases of thyroid pathologies 
with reports of thyroid ultrasound, fine needle 
aspiration cytology, and post-thyroidectomy 
histopathologic evaluation were included and 
analyzed in this study. The vast majority, 204 
(76.7%), were females. This finding is similar to 
reports from prior studies in Ethiopia (28–
30,34,35) and India (36–38), with female 
preponderance ranging from 63.4% to 93.33%. The 
median age (in years) in the current study was 45.0 
(IQR = 20.0). This is in line with the average age 
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and the most commonly affected age groups 
reported by previous studies (28,30,34,36–39). 

Binary logistic regression models showed that 
the combination of ultrasound and FNAC had 
higher diagnostic performance than the two tests 
used separately. The diagnostic performance 
metrics of the two tests varied depending on the 
thresholds applied. The proportion of malignant 
lesions was statistically significantly higher with 
FNAC than with ultrasound (P < 0.001). The 
sensitivity of ACR TI-RADS in our study, 
considering levels 5, 4, and 3 as malignant, was 
95.7% (91.7–99.8%). Previous studies have 
similarly reported high sensitivity of thyroid 
ultrasound in identifying malignant nodules (38–
40). This high sensitivity is an important 
characteristic of an initial triaging test, helping to 
reduce the use of the more accurate but invasive 
FNAC, which is particularly relevant in low-
resource settings where FNAC may not be readily 
available. However, this advantage comes at the 
cost of markedly low specificity, estimated at 
40.1% (32.8–47.4%) in our study. This indicates 
that thyroid ultrasound is far from being a rule-in 
test. Debanu De et al. (37) also reported low 
specificity similar to our findings. However, 
comparison is difficult because ACR TI-RADS 1 
and 2 nodules were not included in their study, and 
TI-RADS 3 nodules were considered benign. 

In contrast, Periakaruppan G et al. (39) 
reported a significantly higher specificity for 
ultrasound (94.15%). However, unlike our study, 
which used surgical pathology as the gold standard, 
they used FNAC as the reference standard and also 
grouped ACR TI-RADS 3 nodules as benign 
lesions. Such classification is expected to improve 
the specificity of ultrasound in diagnosing thyroid 
cancer. As an initial triaging tool, ACR TI-RADS 
is intended to identify lesions that should undergo 
FNAC. In our study, TI-RADS 3 nodules were 
considered malignant (along with levels 5 and 4) 
because only post-thyroidectomy cases were 
included, and these nodules had both FNAC and 
histopathologic evaluations. This approach likely 
contributed to the low specificity observed. 
Although restricting the sample to post-
thyroidectomy cases allowed the use of 
histopathology as the gold standard, it also 

introduced potential selection bias, as TI-RADS 3 
nodules that were not aspirated or operated were 
excluded. 

In the current study, thyroid ultrasound with 
ACR TI-RADS levels 5, 4, and 3 considered 
malignant showed a low PPV of 46.6% (39.6–
53.7%) but a significantly higher NPV of 94.5% 
(89.3–99.7%). These findings are consistent with 
reports from studies in India (37,39). The study 
also demonstrated high diagnostic performance of 
thyroid FNAC, similar to previous reports (41–45), 
with an overall accuracy of 84.6% and an AUC of 
0.90 (0.86–0.94), p < 0.001. However, specificity 
at the lower threshold was relatively low, at 68.0% 
(61.1–75.0%). The literature reports a wide range 
of specificity for thyroid FNAC, from 30.9% to 
100% (42–45). The PPV and NPV of FNAC in this 
study also varied considerably depending on the 
threshold used. Previous studies have shown that 
factors such as FNAC technique, suboptimal 
specimens, pathologist experience, interpretive 
errors, and the nature of thyroid pathology 
contribute to lower specificity and higher false-
positive rates (42). Due to the retrospective design 
of our study, these factors could not be adequately 
assessed. Although grouping atypia of 
undetermined significance as malignant can 
increase false positives, this was not a factor in our 
study, as no such cases were recorded. 

Comparison of the diagnostic performances of 
thyroid ultrasound and FNAC showed that FNAC 
had higher overall accuracy than ultrasound. 
However, the addition of ultrasound substantially 
improved the diagnostic performance of FNAC. 
The concordance between the two tests was 69.9% 
(64.2–75.1%). Ultrasound demonstrated similar 
sensitivity but significantly lower specificity 
compared to FNAC. These findings are consistent 
with previous studies reporting high diagnostic 
accuracy of thyroid FNAC (41–45). 

This study has important limitations. Due to 
its retrospective nature, detailed information on the 
techniques and procedures used for ultrasound, 
FNAC, and histopathologic evaluation was not 
available. Consequently, the potential effects of 
these factors on the findings could not be 
thoroughly explored. However, as the tests were 
conducted in academic and subspecialty settings, 
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major deviations from standard practices are 
unlikely. Another limitation arises from including 
only post-thyroidectomy cases, which enabled the 
use of histopathology as the gold standard but 
introduced selection bias, as not all thyroid cases 
undergo surgery. 

In conclusion, the study demonstrated that 
thyroid ultrasound has high sensitivity and negative 
predictive value, making it an effective initial 
triaging tool. However, its similar sensitivity but 
lower specificity compared to FNAC indicates that 
a substantial proportion of ultrasound-diagnosed 
malignancies are ultimately benign on 
histopathology. This limitation should be clearly 
communicated during patient and physician 
counseling. Understanding the diagnostic 
performances of these tests is essential for effective 
triaging, clinical decision-making, evaluation of 
individuals for thyroid cancer, and improvement of 
local diagnostic practices. 
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