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ABSTRACT 

Objective: The purpose of this study is to determine the accuracy of various ultrasound characteristics of small size 

thyroid nodules in the predication of malignancy and the usefulness of ultrasound guided FNAC of these nodules. 

Study Design: Experimental / analytic study. 

Place and Duration of Study: This study was carried out at Radiology Department Services Hospital, Lahore from 

October 2011 to September 2012. 

Materials and Methods: This study was conducted on 70 patients, in whom 76 thyroid nodules 4mm to 10mm in 

size were biopsied. Diagnostic ultrasound was performed with high frequency linear probe for the evaluation of 

following ultrasound characteristics, internal structure, echogenicity, margins, posterior acoustic shadowing, height 

to width ratio, halo around the nodules, calcifications and vascular flow on Doppler scan. Each character was 

correlated with the results of FNAC to determine the accuracy of the feature in the prediction of malignancy. 

Results: Out of 76 FNACs of 4mm to 10mm size thyroid nodules 8(10.5%) biopsies did not yield significant 

cytological specimen. Another 8(10.5%) specimen were classified as indeterminate so no further analysis was done. 

The rate of malignancy among nodules on final diagnosis was 20%. The most accurate sonographic features 

associated with malignancy were posterior acoustic shadowing (88.3%), taller than wider (83%), Halo around the 

nodule (80%) and calcification (70%).  

Conclusion: Small size thyroid nodules are associated with significant risk of malignancy. Certain sonographic 

characteristics can be used to measure the risk of malignancy. FNAC of these nodules can be safely and accurately 

performed with high diagnostic rate. 
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INTRODUCTION 

The thyroid gland nodules are a common medical 

problem seen in 4-7% of patients on clinical 

examination, 10-67% on thyroid ultrasound and 50% at 

autopsy.1,2 

Rate of malignancy of these nodules on FNAC is 9.2-

14.8 %2. The over all prevalence of thyroid cancer is 

3.6%.3 The management of large size thyroid nodules is 

clearly defined4. But there is controversy for the smaller 

size nodules, how best to approach the small size 

nodules. It is suggested by the experts that suspicious 

features on ultrasound seems to merit for ultrasound 

guided fine needle aspiration biopsy. 

The aim of this study is to determine the usefulness of 

the evaluation of thyroid nodules up to 10 mm in size. It 

will compare ultrasound features with pathological 

results to determine the rate of malignancy in small size 

nodules. 

MATERIALS AND METHODS 

In this study 70 patients including male and female of 

the age 25 to 80 years were evaluated consecutively 

referred to the radiology department Services Hospital  

Lahore from October 2011 to September 2012. In these 

entire patients at least one nodule up to 10 mm in 

greatest diameter was biopsied. Patients with total and 

partial thyroidectomy and diagnosed cases of thyroid 

cancer were excluded from the study. 

High frequency (7.5-10 MHz) linear ultrasound probe 

was used for the thyroid scanning and aspiration of 

nodules was done with 25 gauge needles. Ultrasound 

guided fine needle aspiration was performed by 

qualified and experienced radiologists. The size of the 

nodules biopsied ranges from 4mm to 10mm.If repeat 

aspiration failed to yield an adequate specimen, then 22 

gauge needles were used to obtain adequate aspirate.  It 

was spread on slides and air dried. The average no. of 

passes was 2 +_0.8. The final cytological results were 

classified according to the Bethesda thyroid system (5), 

Unsatisfactory, benign, indeterminate and malignant 

(including suspicion for malignancy). No serious 
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complications except minor bleed and or pain was 

noted.    

All patients with malignant cytological results were 

referred for surgical resection.  

The ultrasound images of small size thyroid nodules 

were evaluated for the following characteristics, 

internal structure (solid / cystic/ mixed), echogenicity 

(iso/hypo/hyperechogenic), margins (Defined/ ill-

defined), hight to width ratio, presence of calcification 

(micro/macrocalcification/few /many/ none), vascular 

flow on Doppler scan, Posterior acoustic shadowing 

and peripheral halo around the nodules. Images were 

analyzed independently, in case of discrepancy 

consensus was reached by mutual discussion between 

radiologists. 

RESULTS 

This study was conducted on 70 patients having thyroid 

nodules Up to 10 mm in greatest diameter. These 

patients were scanned with high frequency linear 

ultrasound probe and sonographic characteristics of 

each nodule were recorded.  FNAC of 76 thyroid 

nodules was performed. In 6 out of 70 patients 2 

nodules up to 10 mm in size were biopsied.  

Out of 76 biopsies 8 (10.5%) did not yield significant 

cytological specimen and were excluded from the 

study. Another 8 (10.5%) nodules were classified as 

indeterminate, so no further analysis was done and 

excluded from the study.  

 

Figure No.1: Thyroid nodule with rim of calcification 

 
Figure No.2: Thyroid nodule with increased vascularity 

 
Figure No.3: Malignant Thyroid nodule 

Table No.1: Sono Graphic Features of up to 10 mm size 

malignant and Benign Thyroid Nodules. 

Sono Graphic 

Features 

Malignant 

Nodules (n=12) 

Benign Nodules 

(n=48) 

(1)   

(a) Solid 12(100%) 30 (62.5 %) 

(b) Partially Solid/ 

cystic 

0 18(37.5%) 
(2) Echogenicity   

(a) Hypo echoic 11 (92%) 39 (81 %) 

(b) Iso/ 

Hyperechoic 

1 (8%) 9 (19%) 
(3) Margins   

(a) III defined 9 (75%) 14 (30 %) 

(b) Well defined 3 (25%) 34 (70 %) 
(4) Posterior Acoustic 

Shadowing 

  

(a) Present 9 (75%) 4 (8%) 

(b) Absent 3 (25%) 44 (92 %) 
(5) Dimensions   

(a) Taller than 

wide 

6 (50%) 5 (11%) 

(b) wider than tall 6 (50%) 43 (89 %) 
(6) Halo   

(a) Present 5 (40%) 5 (11 %) 

(b) Absent 7 (60%) 43 (89%) 

(7) Calcification   

(a) Present 10 (84%) 16(33%) 

(i) Micro 

Calcification 

7 3 
(ii) Macro 

Calcification 

1 6 

(iii) Rim 

Calcification 

1 4 

(iv)Diffuse 

Calcification 

1 3 

(b) Absent 2 (16%) 32 (67%) 

(8) Vascular Flow   

(a) Present 10 (83%) 24 (50 %) 

(b) Absent 2 (17%) 24 (50%) 

In total 60 nodules included in this study were 

satisfactorily biopsied with 25/22 gauge needles. 92 % 

of the patients were having solitary nodule while only 8 

% presented with more than one small size nodules.  

The frequency of sonographic features between 

malignant and benign nodules is shown in Table 1. 

The accuracy data on the bases of ultrasound features 

for the detection of malignant nodules is shown in 

Table 2. 

No single feature except purely solid structure was most 

common in malignant than in benign nodules (100% 

vs?? %) The frequency of hypo echoic nodules was 

more common in malignant than benign (92% vs 81%) 

as were the taller than wide (50% vs 11%).  
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Presence of posterior acousting shadowing (75% vs 

8%), halo around the nodule (40% vs 11%), and ill-

defined margins (75% vs 30%). Presence of any 

calcification (84% vs 33%) was also significant. 

Doppler study revealed the vascular flow in (83% vs 

50%). 

Malignant nodules were significantly linked to the 

presence of any type of calcification. The presence of 

diffuse microcalcifications was more accurate feature. 

By contrast features with high specificity included taller 

than wider shape (90%) or a halo around the nodule 

(90%)  

Those features that did not show statistical significance 

but were more common in malignant than in benign 

nodules included hypo echogenicity (91%) sensitivity 

and (18%) specificity, and presence of vascular flow 

84% sensitivity vs 50% specificity. 

Table No. 2: Diagnostic Index of ultrasound Features of Malignant Thyroid Nodules. 

Sr. 

No 

Sonographic 

Features 

Sensitivity 

% 

Specificity 

% 

Positive 

Predictive 

Value % 

Negative 

Predictive 

Value % 

Diagnostic 

Accuracy 

% 

Odds 

Ratio 

1 Solid structure 100% 37.5 28.5 100 50% 7.2 

2 Hypoecho- 

genicity 

91.6 1837 22 90 34% 2.5 

3 Margins (III defined) 75 70.8 39.1 92 72% 7.2 

4 Post, acoustic 

Shadowing 

75 92 70 94 88.3% 33 

5 Taller than wider 50 90 55 88 83% 8.6 

6 Halo 42 90 50 86 80% 6.2 

7 Calcification 84 67 38.4 94 70% 10 

8 Vascular flow 84 50 30 92.3 57% 5 
 

DISCUSSION 

Guide lines for the biopsy of larger thyroid nodules 

(>10mm) are recommended in the literature 4,7,8. With 

marked improvement in technology and advent of high 

resolution / high frequency probes the sub centimeter 

thyroid nodules are well visualized. But its management 

is somewhat over looked. One possible reason is 

technically difficult biopsy of small size nodules. Some 

authors have found that biopsy of smaller nodules 

results in poor rate of diagnostically significant biopsy 

material9,10. Others have shown similar rate of success 

in FNACs in larger and smaller nodules.10,11 In this 

study we have achieved about 90% rate of diagnostic 

biopsy. This rate is higher than generally mentioned in 

literature which range from (67-81%)1,9,12-15. In another 

study adequate biopsy rate of nodule smaller than 5mm 

was achieved16. 

Another reason to neglect sub centimeter size nodules is 

the belief that smaller nodules have lesser rick of 

malignancy. But it is shown in the literature that cutoff 

of 10mm have no clinical justification1,2,12-14. Rate of 

malignancy varies in different studies from as low as 

3% to as high as 15%.  Several studies have shown 

significantly higher rate of malignancy in small size 

nodules than in large size nodules11,12,14. Further more it 

is seen that aggressiveness of malignant thyroid tumor  

is independent of its size including smaller than  

10mm 2,13,17-20. 

In our study rate of malignancy was 21%. This is 

attributed to higher rate of malignancy due to accurate 

selection of nodules for biopsy. Certain ultrasound 

features helped the radiologist in the selection of 

nodules for biopsy and yielded a high malignancy rate. 

The suspicious characteristics which require biopsy in 

sub centimeter nodules are hypoechoic solid structure13, 

indistinct margins, taller than wider2, presence of micro 

or macro calcification and intra nodular vascular 

pattern14. On the basis of odds ratio the most suspicious 

ultrasound character were posterior acoustic shadowing 

(odds ratio 33), purely solid structure (odds ratio 7.2) 

many diffuse calcifications (odds ratio10) and taller 

than wider (odds ratio 8.6). 

It was noted that calcification of benign nodules are few 

in number as compared to malignant nodules in which 

calcifications are many and diffuse. All these features 

in conjunction with those suggested by other studies 

can guide the radiologist to choose the small size 

nodules more accurately for further work up. 

CONCLUSION 

It is concluded that small size thyroid nodules 

(=/<10mm) in size are associated with high risk (20%) 

of malignancy. Ultrasound characteristics including 

solid structure, microcalcification, taller than wide and 

posterior acoustic shadowing can be used to merit the 

smaller nodules for biopsy with high suspicion of 

malignancy.  

Considering all above features radiologist should rely 

on his own impression for the selection of patients for 

biopsy. 
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