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Abstract: This study aimed to assess the efficacy of Doppler Ultrasound in detecting malignant palpable thyroid nodules. A Cross-

sectional, descriptive study was conducted in the Department of Radiology, Nishtar Medical College and Hospital, Multan, from 

January 2022 to December 2022. A total of 196 patients with palpable thyroid nodules were included in the study. Doppler 

ultrasound was performed on all patients. Samples were sent for histopathology to the same laboratory whose pathologist was 

blinded to ultrasound results. On histopathology, 37 patients (18.9%) showed malignancy, and 159 (81.1%) showed no malignant 

nodules. On Doppler ultrasound, 36 (18.37%) patients were positive for malignancy, and 160(81.63%) showed no malignancy. 

Doppler ultrasound showed excellent sensitivity (86.4%), specificity (97.4%), positive predictive value (88.9%), negative predictive 

value (96.8%), and diagnostic accuracy (95.4%). Doppler ultrasound has a higher diagnostic accuracy for palpable thyroid 

nodules than histopathology. 
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Introduction  

 

Thyroid nodules are a prevalent condition ranging from 4-

7% as revealed by thyroid examination and 13-67% by 

Sonography (Durante et al., 2018). 20% of these palpable 

nodules are malignant (Al Mamun et al., 2018). Clinically, 

thyroid nodules are significant as they help to exclude 

malignancy. In Pakistan, the frequency of thyroid disease is 

increasing rapidly due to low iodine diet (Nawaz et al., 

2018). UNICEF has predicted that almost 70% of the 

Pakistani population will be affected by thyroid disease due 

to iodine deficiency. 1.2% of malignant tumors are caused 

by thyroid cancer (Ishtiaq et al., 2022).  

Ultrasound, computed tomography, and MRI are used to 

diagnose thyroid disorders (Durante et al., 2018). 

Ultrasonography is widely used for assessing thyroid 

nodules because it is safe, non-invasive, cost-effective, and 

can detect malignancy. Doppler ultrasound has been 

reported to identify malignant lesions with high specificity 

and sensitivity (Sahu and Padhy, 2018). Much research has 

been done to evaluate the effectiveness of Doppler 

ultrasound to differentiate between benign and malignant 

lesions, but the role of Doppler parameters is still 

controversial due to limited data.  

We studied only one Doppler parameter, the resistive index, 

thus avoiding unnecessary machine use and saving much 

time. In our population area where we lack resources, this 

non-invasive cheap modality can help us in the early 

detection of lesions and, eventually, better outcomes. This 

study assessed the efficacy of Doppler Ultrasound in 

detecting malignant palpable thyroid nodules.  

 

Methodology  

A Cross-sectional, descriptive study was conducted in the 

Department of Radiology, Nishtar Medical College and 

Hospital, Multan, from January 2022 to December 2022. A 

total of 196 patients with palpable thyroid nodules were 

included in the study. Patients previously diagnosed with 

malignant thyroid nodules who did not agree to FNAB and 

biopsy and with inconclusive histopathological results were 

excluded from the study. All patients provided their 

informed consent to become a part of the study. The Ethical 

committee approved the study design. 

Doppler ultrasound was performed by a radiologist who has 

at least five years post-fellowship experience on a Toshiba 

nemio XG Doppler machine using a 7.5 MHZ linear array 

probe. Histopathology report was obtained from the same 

laboratory for all patients, keeping pathologists blinded 

about ultrasound diagnosis to make results standardized. 

All the data was analyzed by SPSS version 23. Mean and 

standard deviation were used to present descriptive 

variables such as age, time of illness, and nodule size. 

Categorical variables like sex and nodule type were 

calculated by frequency and percentage. Stratification was 

done for age, nodule size, and type and duration of disease. 

Results 

Among 196 patients, 56 (28.5%) ranged from 18 to 30 

years. The mean age was 41.98±14.65 years. One hundred 

sixteen patients (59.2%) were male and 80 (40.8%) were 

female. Seventy-four patients (37.7%) had thyroid nodules 

from 13 to 24 months, and 54 patients (27.5%) had them for 

more than 2 years (Table I, Figure 1). 

On histopathology, 37 patients (18.9%) showed 

malignancy, and 159 patients (81.1%) showed no malignant 

nodules (Table II).   

On Doppler ultrasound, 36 (18.37%) patients were positive 

for malignancy, and 160(81.63%) showed no signs of 

malignancy (Table III).  

Doppler ultrasound showed excellent sensitivity (86.4%), 

specificity (97.4%), positive predictive value (88.9%), 

negative predictive value (96.8%), and diagnostic accuracy 

(95.4%) (Table IV).  
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Malignancy was stratified according to age and gender in 

Table V. Out of 37 malignant cases, 9 (24.3%9 belonged to 

the age group 18-30 years, followed by 8 cases (21.6%) 

from the age range 61-70 years. Concerning gender, 21 

malignant patients (56.7%) were men and 16 (43.2%) were 

women. The RI values of different nodules, whether 

malignant or non-malignant, range between 0.55-0.78. Most 

solid nodules have higher values of RI. The RI value for 

malignant lesions ranges between 0.71-0.78 

 

Table I: Patients’ Demographic Data (n=196) 

Variable N (%) 

Gender 

Male  116 (59.2%) 

Female  80 (40.8%) 

Duration of disease 

6-12 68 (34.7%) 

13-24 74 (37.8%) 

>24 54 (27.5%) 

 

Table II: Histopathologic Evaluation of Malignancy  

Malignancy N (%) 

Yes 37 (18.8%) 

No 159 (81.1%) 

 

Table IV: Sensitivity, Specificity, Predictive Values, and 

Diagnostic Accuracy of Doppler Ultrasound 

 Percentage 

Sensitivity 86.4% 

Specificity 97.4% 

Positive predictive value 88.9% 

Negative predictive value 96.8% 

Diagnostic accuracy 95.4% 

 

Table V: Stratification of Malignancy concerning Age 

and Gender (n=37) 

 Malignancy  

Age 

18-30 9 (24.3%) 

31-40 7 (18.9%) 

41-50 7 (18.9%) 

51-60 6 (16.2%) 

61-70 8 (21.6%) 

Gender 

Male 21 (56.7%) 

Female 16 (43.2%) 

 

Table III: Evaluation of Malignancy by Doppler Ultrasound (n=196) 

Doppler Diagnosis 
Histopathology Diagnosis 

Total 

Positive Negative 

Positive  True positive (a) 

32 

False positive (b) 

4 

36 (18.37%) 

Negative False negative (c) 

5 

True negative (d) 

155 

160(81.63%) 

Total 37 (18.88%) 159 (81.12%) 196(100%) 

Figure 1: Distribution of participants in different age groups 
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Discussion 

 

We conducted this study to evaluate the diagnostic accuracy 

of Doppler ultrasound in detecting malignancy in thyroid 

nodules. The results showed high accuracy, sensitivity, and 

specificity, making it a better option than histopathology in 

addition to being safer and non-invasive.  

The findings of our study revealed an overall malignancy 

rate of 18.88% (n=37). The results are in close accordance 

with Koh et al. and Maddaloni, which showed that up to 

20% of palpable thyroid nodules are malignant (Koh et al., 

2020; Maddaloni et al., 2021). 

Doppler ultrasound showed excellent sensitivity (86.4%), 

specificity (97.4%), positive predictive value (88.9%), 

negative predictive value (96.8%), and diagnostic accuracy 

(95.4%).  

Comparable results were reported by Kalantari, who 

recorded a sensitivity of 92.3% and specificity of 88% of 

power Doppler and duplex Doppler US for evaluating 

thyroid nodules (Kalantari, 2018). Zhan and Ding also 

showed similar results (Zhan and Ding, 2018)  

Our results are also consistent with other studies where 

different Doppler parameters like high vascularization and 

RI values have high diagnostic accuracy values ranging 

from 81.5% to 97% (Ahn et al., 2018; Chambara and Ying, 

2019; Radzina et al., 2021).  

YR et al. conducted a study to evaluate thyroid nodules as 

small as 1 cm or smaller, and the reported high sensitivity 

(83.3%), specificity (94.9%), positive predictive value 

(62.5%), negative predictive value (98.2%) and accuracy 

(93.8%) which illustrates the usability of ultrasonography 

for detection of thyroid nodules (Du et al., 2018). However, 

the PPV in this study is much less than ours. 

The mean RI value for malignant lesions was 0.73 in our 

study, which also agrees with the study done by Chung et 

al., which found it to be 0.75 (Chung et al., 2020). The 

overall accuracy they found was 91% using the cutoff RI 

value of 0.75, while it was 95.41% in our study. Similarly, 

other studies by Aslan et al. found cutoff RI values of 0.76 

and 0.75 for carcinomas, respectively (Aslan et al., 2018). 

Our study has some limitations. Our study was single-

centered, with a limited number of patients. A multi-

centered study with a large sample size may yield better 

results. 

Conclusion 

Doppler ultrasound has a higher diagnostic accuracy for 

palpable thyroid nodules than histopathology.. 
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