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Abstract 

Thyroid lesions often cause unnecessary patient anxiety and lead to financial burden on patients who 

undergo invasive tests for clinically unimportant lesions.USG with Doppler interrogation is a noninvasive 

method of  selecting  the most suspicious lesion (on  the  basis  of  USG features) by avoiding  needless  

biopsies for  every nodule . The study aims at assessing the role of USG and Color Doppler in the   risk 

stratification of thyroid lesions based on standard lexicon: ACR-TIRADS 2017 and correlating findings 

with histopathological examination. Secondly, guiding decision whether to perform FNAC/biopsy or follow 

up by interval USG. Thirdly, in improving prognosis and survival rate by detecting malignancy at an early 

stage. 125 adult patients with thyroid lesions were evaluated from March 2018 to August 2019 with 

ultrasonography and color Doppler and categorized as per ACR-TIRADS 2017 classification. The results 

in each TIRADS category were compared with histopathological examination. Combining TIRADS 2 and 3 

as probably benign ultrasound findings and TIRADS 4 and 5 as probably malignant , sensitivity, 

specificity, positive predictive value , negative  predictive value and accuracy were 96.8%, 63.9%, 73.8%, 

95.0% and 80.8% respectively for TIRADS classification when compared with the cytohistopathological 

results. Doppler findings of intranodular /central/ central > peripheral pattern of vascularity favouring 

malignancy correlated well with histopathological results. Thus, USG can be used as a reliable modality 

for early detection of thyroid lesions and in excluding malignancy thereby obviating costly interventions 

for nodules that can be safely followed up by interval USG. 

Keywords: USG, Thyroid lesions, Color Doppler, ACR TIRADS 2017, FNAC, Histopathological. 

 

Introduction 

Thyroid lesions are a commonly encountered 

disease entity in our clinical practice and often 

lead to costly interventions  for  most nodules that  

ultimately  prove benign.
[1]

 Majority of thyroid 

nodules cannot be picked up on palpation . Studies 

show that with palpation nodules can be detected 

in only 5% cases.
2
 USG being more sensitive 

compared to palpation can discover nodules in up 

to 67% of the general population.
[2]
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Asssociated cervical lymphadenopathy, the 

presence of additional nodules if any, can also be 

observed on USG in addition to accurate nodule 

size for interval follow up and Fine needle 

aspiration cytology (FNAC) guidance when 

needed.  

Based on the USG findings and cytology from 

FNA, the clinician can decide whether surgical 

excision of a thyroid nodule is required. 

Various USG features of thyroid lesions in 

combination, such as solid/ predominantly solid 

composition, marked hypoechogenicity, lobulated 

margins, punctuate echogenic foci and taller than 

wide shape, favour malignancy.
[3] 

Use of color Doppler imaging helps to establish 

the  vascular pattern of thyroid nodules. A 

statistically significant positive association with 

thyroid malignancy (p<0.05) has been noted with 

internal or intranodular vascular pattern.
[4] 

As per 

a meta analysis, intranodular vascularity is a 

moderate predictor of malignancy with an odds 

ratio of 4.3.
[5] 

There has been a radical change in the 

management of patients with nodular lesions with 

the application of FNAC or biopsy. FNAC is 

considered as a safe, accurate and cost effective 

diagnostic method for distinguishing between 

benign and malignant nodules. Under USG 

guidance there has been a significant reduction in 

the number of inadequate fine needle aspirates or 

biopsies.
[6]

                  

 

Materials and Method 

Study Design: The study was an Institution based 

prospective type of observational study. 

Consecutive type of non probability sampling was 

used for selection of study subjects.   

Study Period was from March 2018 to Aug 2019.  

Sample Size: 125 adult outdoor patients with 

thyroid lesions referred to Department of Radio-

diagnosis at Rajendra Institute of Medical 

sciences (RIMS), Ranchi were evaluated with 

ultrasonography, color Doppler and appropriate 

pathological examination.. Descriptive and 

inferential method of statistical analysis has been 

carried out in the present study. To evaluate the 

significance of various parameters used in the 

study, Chi-square/ Fisher Exact test has been used. 

A p-value of < 0.05 has been considered 

statistically significant. 

Significant figures  

(P value: 0.05<P<0.10) is of + suggestive 

significance 

(P value: 0.01<P < 0.05) is of * moderate 

significance 

(P value: P<0.01) is ***of strong significance   

Statistical software 

The Statistical software that  have been  used for  

data  analysis are SPSS 15.0,  Systat 12.0, 

MedCalc  9.0.1 , SAS 9.2,   Stata 10.1 and R 

environment ver.2.11.1 and Microsoft word and 

Excel have been used to construct graphs, tables 

etc.        

Inclusion Criteria (i) All adult outdoor patients 

with clinically suspected thyroid lesions.                                                          

(ii).Thyroid lesions incidentally detected on USG. 

Exclusion Criteria (i) Neck swelling other than 

thyroid. (ii) Diffuse thyroid disease without 

nodules. (iii) Pediatric patients. (iv) Non 

cooperative patients (v) Post operative and post 

radiotherapy cases (vi) Patients having bleeding 

disorders.   

 

Techniques and Tools  

Informed consent  

Informed consent has been obtained from all the 

patients after explaining them the procedure 

proposed and the possible complications that may 

arise from the same, in a language best understood 

by them.  

Procedure: Patients with suspected thyroid 

lesions were subjected to ultrasound and color 

doppler imaging on Philips ultra HD II XE using a 

high frequency, 7.5-12 MHz, linear transducer and 

confirmation was done with FNAC. 

 In FNAC inconclusive cases biopsy was done for 

confirmation. In patients with normal 

ultrasonogaphy, further evaluation was not done.  

 FNAC was done with all aseptic precautions 

under ultrasound guidance with 0.55x25mm 
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needle and 2cc or 5cc syringe.  At least four 

smears were prepared for each patient. Two 

smears were instantly fixed using 95% ethanol 

and stained with Papanicolaou (Pap) stain, 

remaining two were air dried prior to staining with 

May Grunwald Giemsa (MGG stain.) The smears 

were then examined by a cytopathologist .Final 

diagnosis was given based on cell morphology.   

Core Needle Biopsy
[7,8]

  

Local anesthesia is used prior to this procedure. 

Core-needle biopsy has a high diagnostic yield 

and accuracy and is well tolerated with low 

incidence of complications.USG and color 

Doppler findings were correlated with” gold 

standard” i.e histopathological findings .  

American College of Radiology: Thyroid 

Imaging Reporting and Data System (ACR 

TIRADS 2017)
[9,10] 

Based on the five categories of USG findings 

(table I), scoring is done. If the cumulative score 

is high   the TIRADS level and likelihood of 

malignancy becomes high. From each of the 

following categories one score is assigned:  

 

Table I: ACR TIRADS 2017 Classification 

 
 

The above findings are given in detail in the 2015 

ACR publication.
[10] 

Nodules are measured in three dimensions, 

however maximum dimension determines whether 

nodule must be followed up or biopsied (as per 

table II) .Biopsy is recommended for suspicious 

lesions belonging to TIRADS 3 to TIRADS 5 

categories with the above size criteria. If there are 

multiple nodules, two nodules with the highest 

TIRADS grades should be subjected to 

FNAC/biopsy (rather than the two largest). 

 

Table II: Recommendations For Follow UP
[9] 

TIRADS 

category 
Timing of follow up/fnac 

1 no FNA needed 

2 no FNA   needed 

3 if  ≥1.5 cm follow up, if  ≥2.5 cm FNA (follow up at : 1, 3 and 5 years) 

4 if  ≥1.0 cm follow up, if ≥1.5 cm FNA (follow up at : 1, 2, 3 and 5 years) 

5 if  ≥0.5 cm follow up, if  ≥1.0 cm FNA (annual follow up for up to 5 years) 
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Significant interval enlargement on follow up 

refers to “increase of 20% and 2 mm in two 

dimensions, or a 50% increase in volume”. If the 

TIRADS level increases between scans, an 

interval scan is recommended the following 

year.
[9] 

Doppler flow pattern is not included in ACR 

TIRADS 2017 as the current generation of 

Doppler instruments which are extremely 

sensitive to blood flow, have resulted in 

considerable overlap in intranodular vascularity 

between benign and malignant lesions.
[11] 

 

Results 

The final analysis is presented in the form of the following tables/graphs 

Table III: Age distribution of patients in relation to Benign and Malignant cases
 

 
 

Table IV: Gender distribution of patients in relation to Benign and Malignant cases 

 
 

Table V: Distribution of TIRADS in relation to Benign and Malignant cases 

TIRADS 
Final Diagnosis 

Total 
BENIGN MALIGNANT 

1 0(0%) 0(0%) 0(0%) 

2 16(26.2%) 0(0%) 16(12.8%) 

3 23(37.7%) 2(3.1%) 25(20.0%) 

4 22(36.1%) 22(34.4%) 44(35.2%) 

5 0(0%) 40(62.5%) 40(32.0%) 

Total 61(100%) 64(100%) 125(100%) 

                      P<0.001**, Significant, Fisher Exact test 

0.0% 

5.0% 

10.0% 

15.0% 

20.0% 

25.0% 

30.0% 

35.0% 

40.0% 

20-30 31-40 41-50 51-60 61-70 >70 

Benign 

Malignant 

Benign 

Malignant 

0% 

20% 

40% 

60% 

80% 

100% 

Female Male 

Benign 

Malignant 



 

Dr Sana Afsar et al JMSCR Volume 07 Issue 12 December 2019  Page 395 
 

JMSCR Vol||07||Issue||12||Page 391-398||December 2019 

Among TIRADS categories studied all TIRADS 

2, most of the TIRADS 3 nodules proved to be 

benign whereas about 50% of TIRADS 4 and all 

of TIRADS 5 nodules were proved to be 

malignant. 

 

Table VI: Comparison of TIRADS with FNAC/biopsy 

 
 

Among TIRADS categories studied all TIRADS 2 

nodules proved to be benign which included 

Adenomatous hyperplasia,(AH), Hashimotos 

thyroiditis (HT,)colloid cyst(CC), colloid nodule 

(CN) and Hurthe adenoma(HA).whereas all 

TIRADS 5 and 50% of TIRADS 4 proved  to 

malignant nodules which included Papillary ca, 

(PC) Follicular ca(FC), Medullary ca(MC), 

Anaplastic ca(AC) and Lymphoma.(LYM) In 

TIRADS 3  most of the nodules were benign 

except two nodules that  were proved to be 

malignant (papillary ca=PC) 

Table no VII:  Distribution of vascularity in 

thyroid lesions in relation with Benign and 

Malignant cases 

Vascularity 
Final Dignosis 

Total 
BENIGN Malignant 

A 8(13.1%) 46(71.9%) 54(43.2%) 

B 53(86.9%) 18(28.1%) 71(56.8%) 

Total 61(100%) 64(100%) 125(100%) 

P<0.001**, Significant, Chi-Square test 

A- central/intranodular > perinodular pattern of vascularity. 

B- Absent / perinodular / perinodular > central/intranodular  

pattern of vascularity. 

 

 

Table VIII: Diagnostic accuracy of USG findings for malignant thyroid lesions 

Variables 
Observation Correlation 

TP FP FN TN Total Se Sp PPV NPV Accuracy P value 

T>W 50 11 14 50 125 78.11 81.97 81.97 78.13 80.00 <0.001** 

IRR/ETE 43 2 21 59 125 67.19 96.72 95.56 73.75 81.60 <0.001** 

SOLID 49 25 15 36 125 76.56 60.66 67.12 71.15 68.80 <0.001** 

VAS 46 8 18 53 125 71.9 86.9 85.2 74.7 79.2 <0.001** 

MICRO 38 1 26 60 125 60.8 98.4 97.5 69.7 78.6 <0.001** 

V HYPO 20 1 44 60 125 31.3 98.36 95.24 57.69 64.00 <0.001** 

 TIRADS 62 22 2 39 125 96.8 63.9 73.8 95.0 80.8 <0.001** 

T>W: Taller than wide  IRR/ETE: Irregular margins/extrathyroidal extension VAS Intranodular/central vascularity MICRO: 

Microcalcification/Punctate ehogenic foci V.HYPO: Very Hypoehoic TP: True positive FP: False positive FN:False negative 

TN:True negative Se: Sensitivity Sp:Specificity PPV/NPV:Positive/Negative predictive value 
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Table no IX: Comparison of Doppler parameters in determination of malignancy in thyroid nodules 

CHARACTERISTIC 

Moon et al
[11]

 (2010) Chammas et al
[12]

 

(2005) 

Present Study  

(2018-19) 

p VALUE p VALUE p VALUE 

Central/intranodular> 

peripheral/perinodular vascularity 
<0.0001 <0.001 <0.001 

 

Table no X: Comparison of diagnostic indices of TIRADS classification. 

STUDY 

TIRADS 

Sensitivity 

(in %) 

Specificity 

(in %) 

Positive 

Predictive 

Value (in %) 

Negative 

Predictive 

Value (in %) 

Accuracy 

(in %) 

Horvath et al
[13]

 (2009) 88 49 49 88 94 

Moifo et al
[14]

 (2013 ) 98.3 52.17 97.32 60 95.58 

Russ et al
[15]

  (2013) 95.7 61 _ 99.7 62 

Present Study (2018-19) 96.88 63.9 73.8 95 80.8 

 

Summary 

The present study “Role of ultrasonography and 

color Doppler in the evaluation of thyroid lesions 

with histopathological correlation”   was 

undertaken in the Department of Radio diagnosis, 

at RIMS, Ranchi over a period of eighteen 

months. 

A total of 125 patients were enrolled in the 

study with written   and   informed   consent.    

Patients   underwent USG and color Doppler 

examination followed by FNAC/biopsy. 

Age range was from 20 to 74 years. There were 95 

(76%) females and 30 (24%) males   with a female 

: male ratio of   3.2:1. Pathologically, 64 lesions 

were malignant and 61 were benign. 

The incidence of both benign and malignant 

lesions  was more in female patients, but the 

probability of malignant nodule was more in male 

with  malignant to benign thyroid lesion  ratio in 

male being  2.75:1 and that in female being  

1:1.26. 

USG features –“ taller than wide shape”, irregular 

margins or lesions  extending outside thyroid,  

very  hypoechoic texture, punctate echogenic foci, 

solid composition, intranodular vs perinodular  

pattern of vascularity and associated cervical 

lymphadenopathy suggested malignancy. 

Likewise the presence of Wider than tall shape, 

smooth margins/ ill defined margins, 

perinodular>intranodular pattern of vascularity, 

isoehoic or hyperechoic texture, cystic or 

spongiform composition and macrocalcification 

suggested benignity. 

Sensitivities for USG findings suggestive of 

malignancy ” taller than- wide shape”,  lobulated 

or irregular  margins or  extension outside thyroid, 

marked hypo echogenicity, punctuate echogenic 

foci, solid composition ,were  78.11%, 67.19%, 

82.8%, 31.3% ,60.8% and 76.56%respectively. 

Specificities were 81.97%, 96.72%, 70.49%, 

98.36% 98.4% and 60.6% respectively. 

Diagnostic accuracies were 80%, 81.60%, 76.8%, 

64%, 78.6% and 68.8% respectively. 

Sensitivity for color Doppler findings of 

intranodular > perinodular  pattern of vascularity 

predicting malignancy was 71.9% and specificity 

and diagnostic accuracy was 86.9%, 79.2% 

respectively. 

 

Discussion 

Ultrasonography with color Doppler interrogation 

has been found to be a highly reliable diagnostic 

imaging study in the evaluation of thyroid lesion. 

ACR-TIRADS 2017 classification is highly 

sensitive, accurate, can reliably exclude 

malignancy in  thyroid lesions and  can be easily 

used in reporting and interpreting thyroid lesions. 

 

Limitations of the Study  

(i) The duration of the study was for a shorter 

period (18 months). (ii) Since our hospital  runs 

central government schemes, the significant pool 
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of patients coming to the hospital are from poor 

socioeconomic group, hence the disease was 

already in an advanced stage in some cases and 

the likelihood of malignancy was on higher 

side.(iii) Hospital being provided with separate 

oncology wing and majority of references coming 

to radiology for thyroid USG were from oncology 

department, the number of malignant lesions 

encountered were more than benign lesions. (iv) 

Pediatric cases were not included, so usefulness of 

USG and color Doppler features in those patients 

were not evaluated. 
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