
Figure 1: Nodules with a U score of 3 or above (or a TiRADS outcome advising so) undergo FNA4.  Illustrations of the FNA 
procedure with an ultrasound image of the procedure. 
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Ultrasound is a key diagnostic tool in evaluating the risks of malignancy of thyroid nodules2. Multiple scoring systems exist including the BTA U1 (U Score) and 
TiRADS3. Little is known about the difference in scoring and reproducibility between the scoring systems. This study compares U score1 and TiRADS3, focusing on 

diagnostic accuracy for identifying malignancy.

Comparative Analysis of the BTA U Score System and 

TiRADS for Assessing Thyroid Nodules

Methodology 
• Diagnostic ultrasound scans of a retrospective population of 

consecutive patients who had ultrasound and FNA from 2017 - 

2019 were blindly reviewed by a single experienced specialist 

sonographer. Thyroid nodules from each case were re-scored 

using both U Score and then by TiRADS (after a 6-month 

‘washout’ period). Diagnostic accuracy for each system was 

assessed with sensitivity, specificity, negative and positive 
predictive values using a 2x2 contingency table.

• A randomised sample of 20 patients were reviewed and scored 

by 10 imaging professionals of varying levels of thyroid 

imaging experience in order to compare the level of user 

agreement for both U Score and TiRADS.

Introduction
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Discussion 

The decision to proceed with ultrasound guided FNA starts the patient on a treatment pathway which,  
depending on cytology, may result in surgery. For the population of reviewed the U score and TiRADS showed 
high sensitivity, but low specificity for thyroid malignancy. The significantly greater proportion of put on 
follow-up rather than for FNA using TiRADS, would potentially reduce surgical pressure.   

This study involved the review of still ultrasound images, which differs from real clinical practice with the 
benefit of a live ultrasound  image. Also, the inclusion of clinical history and patient demographics may have 
helped the re-scoring of nodules and is a further shortcoming in the study design.  Clinical details, which can 
significantly aid in the diagnostic process in real world practice and the dynamic nature of ultrasound can 
makes assessment of nodules easier than in the retrospective setting.

Check U Score/TiRADS score against the answers, below. 

Interaction

Thyroid nodules can differ subtly on ultrasound. As a learning 
exercise (or challenge), use the QR codes below to access U Score 
guidance and a TiRADS calculator.  Score the nodules below and 
decide if an FNA is required. 

BTA U score TiRADS Calculator

Answers: 1 Benign (No FNA) 2 Follicular carcinoma 3 Papillary Thyroid cancer
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Example Thyroid nodules to score

For the  inter-rater sample the BTA U score was more successful in correctly identifying nodules for, or excluding 
nodules from FNA in comparison with TiRADS, even for raters with limited or no thyroid ultrasound experience.
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Conclusion
This study indicates similarities in the U Score and TiRADS for thyroid  nodule assessment with ultrasound . 
The comparison of U score to TiRADS for the whole study population shows similar results. albeit with more follow up on TIRADS, which would consequently lead to less surgical referrals.
For the selected  cases and inter-rater agreement level, a poor level of agreement was seen in raters of various levels of experience. 
This  highlights the difficulty inherent in thyroid imaging and the need for education and  training.
An investigation into Inter-rater agreement levels with inclusion of patient clinical history will be a good follow up to this first study.  

Results
• 307 patients with thyroid nodules were included, of which 113 had thyroid malignancy on FNA and surgery. 

TiRADS had 97.9% sensitivity, 25.4% specificity, 82.6% PPV and 77.0% NPV. U Score had 99.86% sensitivity, 

8.1% specificity, 70.45% PPV and 77.0% NPV.

• TiRADS had statistically significantly higher specificity (p <0.001). Both systems have low false negative results 

from the study population. U Score shows higher numbers of false positives than TiRADS. A significant 

difference in the systems is that use of TiRADS sees a number of  nodules being scheduled for follow up, 

potentially reducing surgical pressure.

• For the inter-rater component of the study there was a poor level of agreement between the raters. 

• TiRADS and U score have similarly high sensitivity, but with lower specificity.

• Fleiss Kappa : U Score = 0.134 ; TiRADS= 0.388

  

 

Figure 2: Proportions of malignancy for the re-scored cases.

For the inter-rater component of the study the same highly sensitivity and  but low specificity was seen.  The 
Kappa score for inter-rater reproducibility shows a poor level of agreement between the raters. A larger 
population of raters may improve the inter-rater score, but this shows the difficulty inherent in thyroid 
nodule assessment and the need for education and training. 
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