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ABSTRACT
Objective: To determine the predictive values of the TIRADS and Bethesda Scoring Systems in 
diagnosing thyroid malignancy at the Quezon City General Hospital.

Methods:
Design:		  Retrospective Review of Records
Setting:		  Tertiary Government Training Hospital
Participants: 	 Records of patients aged 18 years old and above who were 

admitted and underwent thyroidectomy under the Department of Otorhinolaryngology-Head 
and Neck Surgery from 2018 to 2023

Results:  A total of 47 patient records were included, 16 had thyroid malignancy while 31 had 
benign histopathology results. The Bethesda system showed 60% sensitivity, 94% specificity, 
82% positive predictive value and 83% accuracy while the TIRADS system showed 53% 
sensitivity, 50% specificity, 33% positive predictive value,and 51% accuracy. Using Chi-Square 
tests, the Bethesda system had a strong association (p value < .0001), while the TIRADS system 
had no significant association (p value 1.000) with thyroid malignancy [odds ratios 24.2 and 1.00] 
respectively. 

Conclusion: Our study showed that the Bethesda classification had  good specificity, positive 
predictive value, accuracy and fair sensitivity  while the TIRADS system had poor predictive value. 

Keywords: thyroid cancer; thyroid malignancy; fine needle aspiration biopsy; fine needle aspiration 
cytology; TIRADS;  Bethesda; thyroid nodule; thyroidectomy
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Patients with thyroid nodules are commonly encountered in the 
outpatient clinic. The advent of Thyroid Imaging Reporting and Data 
Systems (TIRADS) and Bethesda scoring systems dealing with thyroid 
ultrasound and fine needle aspiration biopsy of thyroid nodules 
respectively somehow simplify diagnosis and help guide clinicians 
with appropriate management. These diagnostic tools reduce the 
number of unnecessary thyroid surgeries for patients with benign 
nodules and identify patients with thyroid cancer requiring surgery.1 
The TIRADS system was developed to provide standards for describing 
thyroid nodules and avoid variation in reporting.1  Microcalcifications, 
hyperechogenicity, wider than tall nodules, absent halo, nodules more 
than 2 centimeters and a solid composition have an associated risk of 
thyroid malignancy, with higher risks associated with TIRADS grades 4 
and 5.2-4  Fine needle aspiration cytology also offers accurate diagnosis 
for thyroid nodules, with the Bethesda System for reporting thyroid 
cytopathology able to communicate and categorize these nodules.5 A 
large study of histologic and clinical correlations by Yang et al., shows 
that fine needle aspiration cytology has a sensitivity and specificity of 
94% and 98.5%, respectively, with Bethesda grades V and VI showing 
significant association with malignancy.6 

Based on a search of HERDIN plus, the Western Pacific Region Index 
Medicus (WPRIM), the Directory of Open Access Journals (DOAJ), 
MEDLINE (PubMed and Pubmed Central) and Google Scholar, using the 
search terms “Bethesda,” “TIRADS,” “FNAB,” “thyroid cytology,” “thyroid 
malignancy,” and “thyroid ultrasound,”  we only found a few local 
studies dealing with the association of specific sonographic features 
of nodules, FNAB and thyroid malignancy.7-9 A local study by Trinchera 
and Cruz found a significant association between sonographic findings 
of solid, hypoechoic nodules, irregular margins and microcalcifications 
with thyroid malignancy. Presence of microcalcifications proved to be 
a significant predictor of malignancy.8 Another local study by Cambe 
et al. showed that using both TI-RADS and Bethesda for indeterminate 
thyroid nodules were good predictors for malignancy, with TI-RADS 4 
and 5 having 71% and 92% risk, respectively, and Bethesda V having a 
95% risk.9 

Our present study aims to determine the predictive value of the two 
scoring systems in the diagnostic interpretation of thyroid nodules in 
our institution compared with other studies in the literature.  

METHODS 
With Quezon City General Hospital Institutional Ethics Review Board 

approval (2023.Sept 06.1552.Agnes J.TIRADS-24), this retrospective 
review of records retrieved and considered for inclusion medical 
records of patients aged 18 years old and above who were admitted 

and underwent thyroidectomy in the Department of Otolaryngology-
Head and Neck Surgery, Quezon City General Hospital from 2018 to 
2023. Excluded were records with no fine needle aspiration cytology 
report, no ultrasound report, records with frozen section biopsies 
without FNAB results, and  records of patients with neck masses other 
than thyroid pathology. 

Medical records of patients that met inclusion and exclusion criteria 
were assigned a numerical code, and the following were encoded 
in IBM SPSS Statistics version 29.0 software (IBM Corp., Armonk, NY, 
USA): age, sex, diagnosis, TIRADS score, Bethesda category and post-
operative surgical histopathology report. 

A minimum sample of 115 patient records were needed based on 
a target sensitivity and specificity of 0.9, concordance of 0.698, 10% 
margin of error and 95% confidence interval. This was computed using 
Buderer’s formula for diagnostic accuracy.10

The thyroid ultrasound results were gathered based on the 
interpretation given by the board-certified ultrasonologist who signed 
the report. The ultrasound results were taken at face value and no 
further scrutiny was made by other radiologists. For multinodular 
thyroid patients with ultrasound-TIRADs reports, the dominant nodule 
was considered. If the record did not specify which nodule was biopsied, 
the nodule with the highest TIRADS score was considered. 

Fine needle biopsy results were gathered from the medical records, 
including the Bethesda category signed by the board-certified 
pathologist. For repeat fine needle aspiration biopsies, the more 
recent biopsy was utilized in the study. The most recent FNAB results, 
ultrasound report and surgical histopathology report were considered 
for analysis.

Data Analysis
Each TIRADS score and Bethesda category were classified either 

True Positive (TP), True Negative (TN), False Positive (FP), and False 
Negative (FN). TIRADS scores 1 to 3 and Bethesda categories 1 to 
4 were considered as benign pathology. TIRADS scores 4 to 5 and 
Bethesda categories 5 to 6 were considered as malignant. Surgical 
histopathologic results were used to confirm benign or malignant 
pathology. Hence, if a patient had a nodule with a TIRADS score of 4, 
and a surgical histopathology showing malignancy, it was considered 
true positive (TP).  

Sensitivity, specificity, negative predictive value, positive predictive 
value, accuracy and odds ratio were computed for the TIRADS score and 
Bethesda category for detecting malignancy.

IBM SPSS Statistics version 29.0 software (IBM Corp., Armonk, NY, 
USA) was used for statistical analysis. Two by two table analysis was 
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made to compute for odds ratios with 95% confidence interval. Chi 
square tests were used to compute for the significance of the odds 
ratios.

RESULTS
Out of 53 records initially considered, a total of 47 patient records 

were finally included in our study. Six patient records with no fine 
needle aspiration biopsy results were excluded. Three out of these 
six patient records had frozen section biopsies with no FNAB result. 
There were 44 (94%) females and three (6%) males. Their ages ranged 
from 20 to 76 years with a mean age of 42 years. Surgeries included 
24 total thyroidectomies, 16 total thyroid lobectomies, and seven 
subtotal thyroidectomies. Thirty one patients (31;66%) had benign 
histopathology (23 multiple colloid adenomatous goiter, five follicular 
adenoma, one oncocytic adenoma, two Hashimoto’s thyroiditis) while 
16 (34%) had malignant tumors (papillary thyroid carcinoma). 

Regarding Bethesda classification, 15 had a Bethesda category of 2, 
10 had a category of four, seven had category of 1, six had a category of 
5, five had a category of 3 and 4 had a category of  6. Malignancy rate was 
computed by dividing the number of patients with malignant tumor on 
post-operative histopathology by the total number of patients. Seven 
patients (15%) classified under category 1 had a 14% malignancy rate, 
15 (32%) under category 2 had a 20% malignancy rate, five (11%) under 
category 3 had a 20% malignancy rate, 10 (21%) under category 4 had a 
40% malignancy rate, six (13%) under category 5 had a 67% malignancy 
rate, and four (9%) under category 6 had a 100% malignancy rate. It is 
noteworthy to consider that those patients classified under categories 
5 and 6 had higher malignancy rates of 67% and 100%, respectively. 
Two by two table analysis was used to compute the odds ratio with 
95% confidence interval and Chi-Square test for the significance of the 
odds ratio. The Bethesda category had an odds ratio of 24.2 (p < .0001), 
showing strong association with malignant tumors.

Regarding TIRADS scores, 17 had a TIRADS score of 4, 11 had a 
score of 3, 8 had a score of 5, 7 had a score of 2 and 4 had a score of 
1. Malignancy rate was computed by dividing the number of patients 
with malignant tumors on post-operative histopathology by the total 
number of patients.  Four patients (9%) had a score of 1 with malignancy 
rate of 0, 7 (15%)  had a score of 2 with a 57% malignancy rate, 11 (23%) 
had a score of 3 with a 27% malignancy rate, 17 (36%) had a score of 
4 with a 29% malignancy rate, and eight (17%) had a score of 5 with a 
50% malignancy rate. It is noteworthy to consider that those patients 
with scores of 4 and 5 had relatively low malignancy rates of 29% and 
50%, respectively.  Two by two table analysis was used to compute the 
odds ratio with 95% confidence interval and Chi-Square test for the 

significance of the odds ratio.  The TIRADS system was shown to have 
an odds ratio of 1.0 (p = 1.00) showing no significant association with 
malignant tumors.

The Bethesda system had 60% sensitivity, 94% specificity, 82% 
positive predictive value, 83% negative predictive value and 83% 
accuracy while the TIRADS system had 53% sensitivity, 50% specificity, 
33% positive predictive value, 70% negative predictive value and 51% 
accuracy. 

DISCUSSION
Our study showed the Bethesda classification had a good predictive 

value in diagnosing thyroid malignancy, congruent with the findings 
of George et al. who reported that the Bethesda classification had a 
sensitivity of 78.72%, specificity of 100% and an accuracy of 80% in 
predicting malignancy in 144 patients.11 Another study by Abdelkader 
et al., showed that the Bethesda system had a sensitivity of 81.8%, 
specificity 98% and accuracy of 95% in predicting thyroid malignancy 
in 100 patients.12 

Although the Bethesda classification had a good predictive value 
in our study,  six cases diagnosed as benign nodules under Bethesda 
2 and three turned out to be malignant post-operatively or in other 
words, were classified as false negatives in our study, which may be 
reflected by the low sensitivity and high specificity rates. Low sensitivity 
means that it may not detect thyroid malignancy accurately while 
high specificity means it can rule out thyroid malignancy reliably. The 
low sensitivity of the Bethesda system may be attributed to incorrect 
or inadequate fine needle aspiration technique, errors in specimen 
preparation, and variability in interpretation of the cytology by 
different cytopathologists. A thorough review on fine needle aspiration 
biopsy techniques, preparation, and interpretation are recommended 
to improve the procedure.

The results of our study showed that the TIRADS score was a poor 
predictor of thyroid malignancy, with a sensitivity of 53%, specificity of 
50% and accuracy rate of 51%. This is relatively lower compared to the 
study of George et al. which showed a sensitivity of 72.3%, specificity 
66.7% and accuracy of 75%11 and another study by Abdelkader               
et al.,  where TIRADS had a sensitivity of 76.9%, specificity of 91.3% 
and accuracy of 75.4 in predicting malignancy in 100 patients.12 Our 
study showed TIRADS 4 and 5 categories had malignancy rates of 29% 
and 50% respectively which were lower in comparison to the study of 
George et al. showing a 97% malignancy rate for TIRADS 5 nodules in 
105 patients.11 In another study by Moifo et al., malignancy rates were 
58% and 100% for TIRADS 4 and 5, respectively.13
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In our study, the TIRADS system had low or fair predictive value, 
sensitivity, specificity and accuracy which means that the ultrasound 
scoring system was not able to rule in or rule out thyroid malignancy. 
This can be attributed to interobserver variability in the interpretation 
of thyroid nodules by different radiologists, having some ultrasound 
results come from other institutions, and taking reports at face value 
with no further review by an independent radiologist.

Our study has several other limitations. First, we were not able to 
attain the required sample population. However, despite having only 
47 samples, the computed achieved power was still acceptable at 
82%. Second, our study only covered five years and was limited to our 
department, and some of the data lacked ultrasound and FNAB results. 
Third, the FNAB and ultrasound reports and their respective Bethesda 

and TIRADS scores were interpreted by different pathologists and 
radiologists respectively which may have affected the grading or rating 
given in the interpretation. Inherent selection bias in retrospective 
studies is inevitable and interobserver variability was not accounted 
for. A study involving more participants is recommended to obtain 
more accurate results that represent the population under study. The 
FNAB and ultrasonography results should be reviewed by a panel of 
pathologists and radiologists respectively and interobserver variability 
should be computed in future studies.

In conclusion, our study showed that the Bethesda classification had 
good specificity, positive predictive value, accuracy, and fair sensitivity, 
while the TIRADS system had poor predictive value.
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