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ABSTRACT 
 

Aim: To examine the diagnostic accuracy of ultrasound for diagnosing malignant thyroid nodules and its 
management taking fine needle aspiration cytology as a gold standard. 
Study Design: Cross-sectional study 
Place and Duration of Study: Department of Diagnostic Radiology and ENT and Head & Neck Surgery Civil 
Hospital Quetta and Yaseen Hospital Quetta from 1st March 2017 to 31st December 2019 
Methods: One hundred and twenty patients of both genders with ages 20 to 65 years clinically diagnosed to have 
thyroid nodules were included in this study. Patient’s detailed demographics were recorded after taking informed 
written consent. Ultrasound imaging was performed to all the patients and compared the findings with ultrasound 
guided. Sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV) and diagnostic 
accuracy of ultrasound were examined. Total thyroidectomy was performed and follow-up was taken at 1 year post-
operatively to examine the recurrence rate. 
Results: Ninety (75%) were females while 30 (25%) were males with mean age 39.14±12.85 years. 29 (24.17%) 
patients had malignant and 91 (75.83%) had benign thyroid nodules by ultrasound while on FNAC 30 (25%) 
patients had malignant and 92 (76.67%) had benign nodules. Sensitivity, specificity, PPV, NPV and diagnostic 
accuracy of ultrasound compare to FNAC were 86.67%, 96.67%, 89.66%, 95.60% and 94.17% respectively. Total 
thyroidectomy was performed to all the patients who had positive findings of malignancy. Out of 30 patients 25 
(83.33%) were females while 5 (16.67%) were males with mean age 40.25±13.57 years. At 1 year follow-up none 
of patients had recurrence. 
Conclusion: Ultrasound plays an important role for diagnosing malignant thyroid nodules with high diagnostic 
accuracy rate. It is very helpful tool for making decision for the management of thyroid nodules. 
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INTODUCTION 
 

The incidence of thyroid nodules has increased in the 
recent years. This has been attributed to increased use of 
imaging modalities, mainly ultrasound.1 Malignancies have 
been found in up to 15% of the nodules that were 
evaluated with fine needle aspiration cytology (FNAC)2,3. In 
evaluation of thyroid nodules, high resolution ultrasound is 
being increasingly used to detect malignancy and guide 
fine needle aspiration for cytological analysis4. In addition, 
ultrasonography (USG) can evaluate the size and 
characteristics of nonpalpable nodules and it may diagnose 
lymph node metastasis5. 

According to the Society of Radiologists in 
Ultrasound, FNAC should be performed on a nodule 1 Cm 
in diameter or larger with micro calcifications, 1.5 Cm in 
diameter or larger that is solid or has coarse calcifications, 
and 2 Cm in diameter or larger that has mixed solid and 
cystic components or is associated with abnormal cervical 
lymph nodes6,7. Based on these criteria sensitivity and 
specificity of ultrasound has been reported at 89.2% and 
85.2% respectively8,9. 

Worldwide, USG is becoming the mainstay for 
detection and evaluation of thyroid nodules as well as in 
providing guidance for FNAC10. Management of thyroid  
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nodules is still controversial. Diagnostic modalities with 
high accuracy are very essential for the management of 
thyroid nodules11. Medical care or radioactive iodine may 
use for larger goiters, but the best choice of MNG treatment 
is surgery, especially in cosmetic problem, compressive 
symptom, toxicity and suspicion of malignancy12. There are 
several methods for thyroid gland operation such as 
subtotal thyroidectomy (STT), near-total thyroidectomy 
(NTT), hemi-thyroidectomy plus subtotal resection (Dunhill 
procedure) and total thyroidectomy (TT). But the surgical 
method of benign thyroid disease treatment is still 
controversial13,14. The present study was conducted to 
examine the diagnostic accuracy of thyroid nodules and its 
role for the management of malignant thyroid nodules. 
 

MATERIALS AND METHODS 
 

This cross-sectional study was conducted at Department of 
Diagnostic Radiology and ENT and Head & Neck Surgery 
Civil Hospital Quetta and Yaseen Hospital Quetta from 1st 
March 2017 to 31st December 2019. A total of 120 patients 
of both genders with ages 20 to 65 years clinically 
diagnosed to have thyroid nodules were included. Patient’s 
detailed demographics including age, sex, body mass 
index (BMI) and family history of carcinoma were recorded. 
Patients on radioiodine therapy, already diagnosed, 
patients with surgical intervention and those with no 
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consent were excluded. For examination the nodules as 
malignant we selected solid or predominantly solid nodule 
with greater than 50% solid component that showed hypo-
echoic echo texture described as being lower than the 
surrounding normal thyroid tissue or being lower than the 
strap muscles where normal gland was replaced by 
multiple nodules, irregular or micro lobular margins, taller 
than wider shape and the presence or absence of micro 
calcification. The same were accessed irrespective of 
number, however in multiple nodules without above 
features the largest was biopsied. Ultrasound guided FNAC 
was performed with patient lying supine having extended 
neck position and single pass per nodule was made with 
the help of 23 gauge needle and 5 or 10 cc syringe. Philips 
USG HD3 and Logic 200 (3.5/7.5 mHz probes) machine 
was used to characterize the thyroid nodule and to provide 
guidance for aspiration. 

Total thyroidectomy was performed whom had 
positive findings of malignancy and follow-up was taken at 
1 year post-operatively to examine the recurrence rate. All 
the data was analyzed by SPSS 24.0. Sensitivity, 
specificity, positive predictive value (PPV), negative 
predictive value (NPV) and diagnostic accuracy of 
ultrasound were examined. 
 

RESULTS 
 

Ninety (75%) were females while 30(25%) were males with 
mean age 39.14±12.85 years. Mean BMI was 
27.17±4.25kg/m2. 10(8.33%) patients had family history of 
carcinoma (Table 1). According to the ultrasound 
examination we found that 29(24.17%) patients had 
malignant and 91(75.83%) had benign thyroid nodules 
(Table 2). 

According to the ultrasound-guided fine needle 
aspiration cytology (FNAC) 30(25%) patients had malignant 
and 92(76.67%) had benign nodules (Table 3). 26(21.67%) 
patients were true positive, 3(2.5%) were false positive, 
4(3.33%) were false negative and 87(72.5%) were true 
negative. Sensitivity, specificity, PPV, NPV and diagnostic 
accuracy of ultrasound compare to FNAC were 86.67%, 
96.67%, 89.66%, 95.60% and 94.17% respectively (Table 
4). 

Total thyroidectomy was performed to all the patients 
who had positive findings of malignancy. Out of 30 patients 
25 (83.33%) were females while 5(16.67%) were males 
with mean age 40.25±13.57 years (Tables 5-6). 
 

Table 1: Demographic information of the patients 

Variable No. % 

Age (years) 39.14±12.85 

Gender 

Male 30 25.0 

Female 90 75.0 

BMI (kg/m) 27.17±4.25 

Family history 

Yes 10 8.33 

No 110 91.67 

 
Table 2: Findings of malignant thyroid nodules on ultrasound 

Findings on ultrasound No. % 

Positive 29 24.17 

Negative 91 75.83 

 

Table 3: Findings of malignant thyroid nodules on FNAC 

Findings on FNAC No. % 

Positive 30 25.33 

Negative 92 76.67 

 
Table 4: Comparison of ultrasound findings with FNAC 

Ultrasound 
FNAC 

Total 
Positive Negative 

Positive 26 3 29 

Negative 4 87 91 

Total 30 90 120 

Sensitivity 86.67%, Specificity 96.67%, PPV 89.66%, NPV 95.60%  

 
Table 5: Characteristics of patients underwent thyroidectomy 

Variable No. % 

Age (years) 40.25±13.57 

Gender 

Male 5 16.67 

Female 25 83.33 
 

Table 6: At 1 year follow-up after thyroidectomy 

Recurrence No. % 

Yes - - 

No 30 100.0 

 

DISCUSSION 
 

Thyroid abnormalities are the commonly found clinical 
disorders in all over the world especially in developing 
countries. Malignant and benign thyroid conditions of 
thyroid nodules contributed high rate of morbidity and 
mortality among patients with thyroid diseases.15 
Diagnostic modalities play an important role for the 
management of thyroid nodules. Many of studies illustrated 
that ultrasound is a useful tool for diagnosing malignancy of 
thyroid nodules but fine needle aspiration cytology 
considered as a gold standard technique for diagnosing 
malignant cells.16,17 75% patients were females while male 
population was 25% and the mean age of patients was 
39.14±12.85 years. These results showed similarity to 
many of previous studies in which females were on high 
risk for developing thyroid diseases and accounted 65% to 
95% and the average age of patients with thyroid nodules 
was 44.5 years18,19. 

In present study we found that 29(24.17%) patients 
had malignant and 91(75.83%) had benign thyroid nodules 
by ultrasonography while on FNAC 30(25%) patients had 
malignant and 92(76.67%) had benign nodules. A study 
conducted by Nawaz et al20 regarding diagnostic accuracy 
of ultrasound for diagnosing thyroid nodules and they 
reported that on FNAC, 27.4% cases were positive and 
72.6% cases were negative while on thyroid ultrasound 
26.3% cases were positive and 73.7% cases were 
negative. We found that 26(21.67%) patients were true 
positive, 3(2.5%) were false positive, 4(3.33%) were false 
negative and 87(72.5%) were true negative. Sensitivity, 
specificity, PPV, NPV and diagnostic accuracy of 
ultrasound compare to FNAC were 86.67%, 96.67%, 
89.66%, 95.60% and 94.17% respectively. These results 
were comparable to many of previous studies in which 
sensitivity and specificity of ultrasound were 80% and 
95%21,22 

In our study total thyroidectomy was performed to all 
the patients who had positive findings of malignancy. Out of 
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30 patients 25(83.33%) were females while 5 (16.67%) 
were males with mean age 40.25±13.57 years. According 
to the outcomes in term of recurrence we found none of 
patients had recurrence, however some of patients had 
swelling and pain. A study conducted by Sena et al23 
reported that total thyroidectomy for the management of 
malignant thyroid nodules was safe and effective treatment 
modalities with fewer rate of complications.  
 

CONCLUSION 
 

Diagnostic tools like ultrasound, fine needle aspiration 
cytology and pathology examination are very essential for 
the management of thyroid nodules. We concluded from 
this study that ultrasound plays an important role for 
diagnosing malignant thyroid nodules with high diagnostic 
accuracy rate. It is very helpful tool for making decision for 
the management of thyroid nodules. 
 

REFERENCES 
 

1. Moon WJ, Baek JH, Jung SL, Kim DW, Kim EK, Kim JY, et al. 
Ultrasonography and the ultrasound-based management of 
thyroid nodules: consensus statement and recommendations. 

Korean J Radiol 2011;12(1):1–14. 
2. Kwak JY, Kim EK, Kim HJ, Kim MJ, Son EJ, Moon HJ. How 

to combine ultrasound and cytological information in decision 

making about thyroid nodules. Eur Radiol 2009;19(8):1923–
31. 

3. Taddesse A, Yaqub A. Clinical, sonographic and cytological 

evaluation of small versus large thyroid nodules. J Pak Med 
Assoc 2011;61(5):466–9. 

4. Baier ND, Hahn PF, Gervais DA, Samir A, Halpern EF, 

Mueller PR, et al. Fine-needle aspiration biopsy of thyroid 
nodules: experience in a cohort of 944 patients. Am J 
Roentgenol 2009; 193(4): 1175–9. 

5. Frates MC, Langer JE. Biopsy of Thyroid Nodules: 
Comparison of three sets of guidelines. Am J Roentgenol 
2010; 195: W472. 

6. Lingam RK, Qarib MH, Tolley NS. Evaluating thyroid nodules: 
predicting and selecting malignant nodules for fine-needle 
aspiration (FNA) cytology. Insights Imaging 2013;4(5):617–

24. 
7. Ahn SS, Kim EK, Kang DR, Lim SK, Kwak JY, Kim MJ. 

Biopsy of thyroid nodules: comparison of three sets of 

guidelines. Am J Roentgenol 2010;194(1):31–7. 
8. Yunus M, Ahmed Z. Significance of ultrasound features in 

predicting malignant solid thyroid nodules: Need for fine-

needle aspiration. J Pak Med Assoc 2010;60(10): 848–53. 
9. Vinayak S, Sande JA. Avoiding unnecessary Fine-Needle 

Aspiration Cytology by accurately predicting the benign 
nature of thyroid nodules using ultrasound. J Clin Imaging Sci 

2012; 2(1):23. 
10. Sheikh IA, Waleem SS, Haider IZ, Haroon A, Ashfaq M. Total 

thyroidectomy as primary elective procedure in multinodular 

thyroid disease. J Ayub Med Coll Abbottabad 2009;21(4) : 57 
-9 

11. Vassiliou I, Tympa A, Arkadopoulos N, Nikolakopoulos F, 
Petropoulou T, Smyrniotis V. Total thyroidectomy as the 
single surgical option for benign and malignant thyroid 

disease: a surgical challenge. Arch Med Sci 2013;9(1) : 74-8 
12. Haugen BR,Alexander EK,Bible KC, etal.American thyroid 

association management guidelines for adult patients with 

thyroid nodules and differentiated thyroid cancer: the 
American thyroid association guidelines task force on thyroid 
nodules and differentiated thyroid cancer. Thyroid 

2016;26:1‐133. 
13. Davies L,Welch HG.Current thyroid cancer trends in the 

United States. JAMA Otolaryngol Head Neck Surg 2014; 140: 

317‐22. 
14. Ejaz R, Salaria SM, Bukhari MH, Ahmed M, Nosheen J, Ejaz 

U. Histopathological spectrum of surgically treated goiters in 
Muzaffarabad. Pak J Med Health Sci 2015; 9(1)2–4. 

15. Haugen BR, Alexander EK, Bible KC, et al. 2015 American 

Thyroid Association Management Guidelines for Adult 
Patients with Thyroid Nodules and Differentiated Thyroid 
Cancer: The American Thyroid Association Guidelines Task 

Force on Thyroid Nodules and Differentiated Thyroid Cancer. 
Thyroid 2016;26(1):1–133. 

16. Davies L, Welch HG. Current thyroid cancer trends in the 

United States. JAMA Otolaryngol Head Neck Surg 
2014;140(4):317–22. 

17. Brito JP, Gionfriddo MR, Al Nofal A, Boehmer KR, Leppin AL, 

Reading C, et al. The accuracy of thyroid nodule ultrasound 
to predict thyroid cancer: systematic review and meta-
analysis. J ClinEndocrinolMetab 2014;99:1253–63. 

18. Alshoabi SA, Binnuhaid AA. Diagnostic accuracy of 
ultrasonography versus fine-needle-aspiration cytology for 
predicting benign thyroid lesions. Pak J Med Sci 

2019;35(3):630–635. 
19. Saeed MI, Hassan AA, Butt ME, Baniyaseen KA, Siddiqui MI, 

Bogari NM, et al. Pattern of Thyroid lesions in Western 

Region of Saudi Arabia:a retrospective analysis and literature 
review. J Clin Med Res 2018; 10(2):106–16. 

20. Nawaz S, Khan MB, Parveen B, Asif M, Rashid M, Azeem M, 

Nawaz M. Diagnostic accuracy of thyroid ultrasound in 
detection of malignancy in thyroid nodules. Pak J Physiol 
2018;14(3):11–3. 

21. Rahimi M, Farshchian N, Rezaee E, Shahebrahimi K, Madani 
H. To differentiate benign from malignant thyroid nodule 
comparison of sonography with FNAC findings. Pak J Med 

Sci 2013; 29(1): 77–80. 
22. Diagnostic Accuracy of Ultrasonography in Differentiating 

Benign and Malignant Thyroid Nodules Using Fine Needle 
Aspiration Cytology as the Reference Standard.Asian Pacific 
JCancer Prevention2014; 15(22): 10039-43. 

23. Sena G, Gallo G, Innaro N, et al. Total thyroidectomy vs 

completion thyroidectomy for thyroid nodules with 
indeterminate cytology/follicular proliferation: a single-centre 
experience. BMC Surg 2019;19(1):87. 

 
 
 


