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ABSTRACT Background and objectives: Nodular thyroid is a common clinical entity. The optimum diagnostic strategy for the 
patient with nodular thyroid is still a matter of debate. The goal of diagnostic workup now is to select those patients 

for surgery who have a high likelihood of harboring malignancy in the thyroid nodules. The present study was undertaken to evaluate the 
efficacy of FNAC and USG in differentiating benign and malignant nodules.
Methods: A prospective study was carried out on 100 patients from 11-70 years age group of both sexes, presenting with thyroid nodules to 
Dept. of General Surgery during the period of September 2011 – September 2013. All patients were evaluated clinically and subjected to FNAC 
and USG of thyroid. The results of clinical diagnosis, FNAC and USG compared with histopathology reports.
Results: The majority of the cases presented were females between the age group of 31- 40 years. Swelling in the anterior neck was the pre-
senting complaint in all 100 cases. The sensitivity and specificity of FNAC in diagnosing benign and malignant lesion was 81.3%,100% and 
74%,100% and USG 80.4%, 77.77% and 73%, 85.3% respectively. Interpretation and Conclusion: The commonest presentation was from the 
females in the age group of 31-40 years, with swelling in the anterior neck. Solitary thyroid nodule cases had 18% rate of malignancy. It was 
found that FNAC is a safe, reliable and cost effective diagnostic modality with a high sensitivity of 80% and specificity of 100% and is the 
single best investigation for preoperative evaluation of thyroid nodules.However, a combination of FNAC and USG give optimum results and 
avoid unnecessary surgery. 

OBJECTIVES

To correlate Clinical diagnosis with investigative parameters, 
ie Ultrasonography and fine needle aspiration cytology and his-
topathology in the evaluation of thyroid nodule.

MATERIALS & METHODS

A prospective study was carried out on 100 patients of nodular 
thyroid swelling between 11-70 yr age group, attending department 
of general surgery at Alluri Sita RamaRaju Acadamy of Medi-
cal Sciences, Eluru West Godavari District during the period 
of September 2011 to Spetember 2013. Patients with thyroid 
swellings which are not nodular and unfit patients for surgery 
are excluded.

All patients were examined clinically after taking a detailed his-
tory. Then, they were investigated with FNAC and USG of the 
thyroid. High resolution 7.3 MHz probe is used. The results of 
FNAC were interpreted as benign, malignant, suspicious and 
inadequate aspirate. Sonographically, the nodules were evalu-
ated for size, location, echotexture, margins, presence of halo, 
calcification, vascularity, accessory nodules, associated cervical 
lymphadenopathy and consistency (solid, cystic or mixed) 
in order to differentiate between benign and malignant nodules. 
Then, all the patients were subjected to surgery and histopatho-
logical examination (HPE) of the specimen obtained. Finally, the 
histopathology reports were correlated with the findings of FNAC 
and USG in order to evaluate their sensitivity and specificity by sta-
tistical methods.

OBSERVATION AND RESULTS
Table 1. Age and sex distribution of patients.
a)	 The age of the patients ranges from 11-70 years. The common-
est age group with

thyroid pathology is between 31-40 years and mean age group is 
35.4 years

b)	 Majority of the patients were females i.e 69 (69 %) and male 
to female 

  ratio is 1:2.2.

I.	 PRESENTING COMPLAINTS
Table 2. Presenting complaints
All the patients presented with  swelling in the anterior neck re-
gion of the thyroid. In addition to swelling in the neck, fourteen 
patients presented with pain in the swelling, three with difficulty 
in breathing and eight with difficulty in swallowing. Twelve of 
the patients who presented with thyroid swelling had cervical 
lymphadenopathy on clinical examination. No patient had any 
change in voice or history suggestive of hypo/hyperthyroidism 
features.

II.	 DURATION OF COMPLAINTS
Table 3. Duration Of Complaints
The duration of complaints ranged from 1 week to 8 years. Ma-
jority of the patients  presented between 6 months to 3 years.

III.	Family history and past history

None of the patients had any significant history.

IV.	 CLINICAL DIAGNOSIS

The clinical diagnosis is solitary nodule of the thyroid

V.	 FINE NEEDLE ASPIRATION CYTOLOGY
Table 4.Distribution of  lesions on FNAC
The benign category occupies the major group with 61 (61%) 
cases, followed by suspicious, 29 (29%) cases and malignant 
10 (10%) cases. There is no inadequate or insufficient cytologi-
cal smear. 

HISTOPATHOLOGICAL DIAGNOSIS.
Table 5. Results of histopathological diagnosis

The most common lesion is benign follicular adenoma 33 (33%) 
and the least

common is benign cystic lesion.

VI.	ULTRASONOGRAPHY
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Taking into consideration of the various ultrasonographical fea-
tures, cases were classified in to benign, suspicious and malignant. 
Table 6. Distribution of lesions on USG.

The benign category occupies the major group with 70 (70%) 
cases, followed by malignant 25 (25%) cases and suspicious,5 
(5%) cases.

IX.	COMPARISON OF CLINICAL DIAGNOSIS WITH HISTOPA-
THOLOGY
Table 7. Comparison of clinical diagnosis with histopathol-
ogy
Out of 100 patients diagnosed to have solitary nodule of thyroid, 
histopathology revealed 82% benign and 18% malignant.

X.	 CORRELATION OF FNAC LESIONS WITH HISTOPATHOL-
OGY
Table 8. Correlation of FNAC lesions with Histopathology
In 61 cytologically diagnosed benign cases, all proved to be 
benign,only malignant lesion found was papillary carcinoma 
in 10 (10%) cases. All the 29 cases of follicular neoplasia 
were subjected to surgery and correlated with histopathology. 
Twenty cases were found to be benign and nine cases to be ma-
lignant.

XI.	CORRELATION OF USG WITH HISTOPATHOLOGICAL 
DIAGNOSIS
Table 9. Correlation of USG with Histopathological diagno-
sis

The USG diagnosis of benign lesion was confirmed in 66 
(93.05%) out of 70 cases and was disputed in 4 (6.09%) cases by 
histopathology which turned out to be malignant. In 5 USG sus-
pects, histopathology revealed benign in 3 cases and malignant 
lesion in 2  cases. Among 25 USG diagnoses of malignant le-
sions, 13 were confirmed by histopathology, and 12 were dis-
puted to be benign.

XII.	 COMPARISION OF USG WITH FNAC
Table10.Comparision of USG with FNAC

The USG diagnosis of benign lesion was confirmed in 52 
(74.25%) out of 70 cases and was suspicious in 18 cases by FNAC.
Out of 5 suspect cases 2 turned out to be malignant.Out of 25 ma-
lignant cases 9 were proved by FNAC and 10 turned out to be sus-
picious.

Among total 100 cases of Solitary thyroid nodule, USG re-
vealed multiple nodules in 17 cases. Thus USG is more sensitive 
diagnostic modality to detect nodularity.

Table 11- Assessment of nodularity by various methods
TABLE- 12    TYPES OF SURGERIES PERFORMED:    

The commonest performed surgery was Hemithyroidectomy, 
which accounts for 63 (63%) cases. Functional neck dissection 
was done in 13 cases of papillary carcinoma of thyroid wher 
lymph nodes were palpable.

COMPARISION OF USG WITH FNAC
a)	 BENIGN:  TABLE 13

SENSITIVITY- 85.2%

SPECIFICITY- 60%

POSITIVE PREDICTIVE VALUE-74.28% NEGATIVE PREDICTIVE 
VALUE-70%

b)	 MALIGNANT: TABLE 14

SENSITIVITY- 90%

SPECIFICITY- 82% POSITIVE PREDICTIVE VALUE-36%

NEGATIVE PREDICTIVE VALUE-98.6%

COMPARISION OF USG WITH HISTOPATHOLOGY

a)	 BENIGN:  TABLE 15

SENSITIVITY- 80.4%

SPECIFICITY- 77.7% POSITIVE PREDICTIVE VALUE-94.28% 
NEGATIVE PREDICTIVE VALUE-46%

b)	 TABLE 16

SENSITIVITY- 73%

SPECIFICITY- 85.3% POSITIVE PREDICTIVE VALUE-52%

NEGATIVE PREDICTIVE VALUE-93.3%

COMPARISION OF FNAC WITH HISTOPATHOLOGY

a)	 TABLE 17

SENSITIVITY- 81.3%

SPECIFICITY- 100% POSITIVE PREDICTIVE VALUE-100% NEGA-
TIVE PREDICTIVE VALUE-46%

b)MALIGNANT:   TABLE 18

SENSITIVITY- 74%

SPECIFICITY- 100% POSITIVE PREDICTIVE VALUE-100% NEGA-
TIVE PREDICTIVE VALUE-91%

DISCUSSION
In the present study age of the patient ranged from 11-70 years 
with a median age of 35 years. Age distribution of the present 
study is comparable to Jose RJ et al.

Table.19: Age range and median age of different studies.
The number of males in the present study was 31(31%) and the 
females were 69 (69%) with a male to female ratio of 1:2.2. Sex dis-
tribution was similar when compared to Afroze et al

Table.:20 Sex distribution and male to female ratio in different 
studies.

The commonest clinical presentation is the presence of swelling 
in front of the neck and majority presented between 6 months to 
3 years.

Table: 21.Comparison of  FNAC results 
The overall sensitivity in our series was 81.3%, 74%, while the speci-
ficity was

100%, 100% for both benign and malignant lesions. FNAC has 
certain limitations because of suspicious diagnosis.

In present series, 29(29%) cases were found to be suspicious, 
out of which 9 were found to be malignant on final histo-
pathology examination. Thus, an overall malignant rate of about 
31.03% for the suspicious group was found. Because of this high 
incidence of malignancy in suspicious lesions, surgical removal of 
these nodules should be strongly considered in these cases. The 
overall incidence of malignancy in solitary thyroid nodules varies 
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from 10%-30% according to various studies. In our study, the 
overall incidence of malignancy in solitary nodule was 18%.

The thyroid nodules on USG were subdivided in to 3 groups-be-
nign, suspicious and malignant on the basis of various sono-
graphic features. Features suggestive of malignancy on USG 
are-hypoechoic pattern, incomplete peripheral halo, irregular 
margins, internal micro calcification, increased vascularity, 
presence of cervical lymphadenopathy and peripheral degen-
eration in mixed nodules. Features suggestive of benign diseas-
es on USG are- halo sign (transonic uniform rim surrounding the 
mass), variable echogenecity, multinodularity, large cystic lesion, 
diffusely nodular in homogenous gland and peripheral calcification.

In our study, out of 25 cases diagnosed to be malignant on USG, 
13 cases were confirmed on histopathology and remaining 12 
cases were differed to be benign. In 5 cases in whom USG gave 
false negative diagnosis of benign disease, histopathology re-
vealed papillary carcinoma.

The overall sensitivity in our series was 80.4%, 73%, while the 
specificity was 77.7%, 85.3% for both benign and malignant lesions 
on USG.

Table: 22.Comparison of USG results 
Watter et al. interpreted an USG report as suggestive of malig-
nancy if the nodule was solid or of a mixed solid-cystic variety 
and a hypoechoic and nonhaloed lesion. They emphasized that 
the USG has added advantage of allowing the whole gland to 
be examined rather than the dominant nodule but was limited 
by the fact that no features were pathognomic for malignancy, 
so that it should be regarded as complementary rather than an 
alternative investigation to FNAC in the management of solitary 
thyroid nodule. It has been a consistent observation accord-
ing to published literature, that the risk of thyroid cancer is 
less with multiple nodules than with the solitary nodules. High 
resolution real-time USG is far better than clinical examination 
in detecting thyroid nodularity. Walker et al. have shown that the 
prevalence of multinodularity in clinically solitary thyroid nodules 
is between 20% and 40%, and it has been observed that for a 
thyroid nodule to be detected by palpation, it must be atleast 
1 cm in diameter, while USG detects nodules as small as 3mm in 
diameter.

CONCLUSION
The present study was undertaken to evaluate the usefulness of 
clinical examination, FNAC and USG of thyroid in the manage-
ment of thyroid nodule and compare the efficacy of each of the 
investigation.

1.	 Thyroid nodules are common in females of age group 31 to 40 
years.

2.	 Commonest presenting complaint is swelling in the anterior 
neck

3.	 In  our  study,  the   sensitivity   and   specificity   of FNAC 
was 74% and 100% respectively. All malignant lesions on 
FNAC, were confirmed by histopathology indicating its excel-
lence. Therefore FNAC helps in planning the correct management 
and avoids second surgery.

4.	 In our study, the sensitivity and specificity of USG was 
73%and 85.3% respectively.Therefore use of ultrasound along 
with FNAC will improve the diagnostic accuracy to higher level 
and help in better management

5.	 All solitary thyroid nodules needs surgery and minimal 
surgery is Hemi-thyroidectomy. This was undertaken in all 
cases, which help in establishing the histopathological diagno-

sis and in comparing the efficacy of above investigations.

6.	 The ideal test should have a  sensitivity  and  specificity  
of  100%.  The closest method to ideal test is, thus, FNAC 
which has high sensitivity and specificity. However, a combi-
nation of both FNAC and Ultrasound will give optimal results 
and avoid mismanagement.

SUMMARY
Total 100 cases of nodular thyroid were evaluated in Alluri Sita 
Rama Raju Academy of Medical Sciences, Eluru, West.Godavari 
.District.  from September 2011 to September 2013, with respect to 
age, sex and duration of symptoms, and investigated with rou-
tine hemogram, thyroid profile, fine needle aspiration cytology 
and USG thyroid. The results of FNAC and USG were com-
pared with histology.

•	 Nodular goiter is more common in females (M: F ratio 1:2.2)

•	 Majority of the patients are in the age group of 31-40 years.

•	 Swelling in the anterior neck was the commonest mode of pres-
entation.

•	 In majority of the patients, duration of swelling prior to 
presentation was between 6 months and 3 years.

•	The incidence of malignancy in solitary nodule of thyroid was 
18%

•	 On FNAC majority of the lesions were benign, with nodular 
goiter being the largest group

•	 All the lesions diagnosed malignant on FNAC, were proved by 
histopathology.

•	 Among  suspicious  lesions  on  FNAC,  31.03%  proved  to  
be  malignant, indicating the need for surgery.

•	 FNAC is the diagnostic modality of choice for the initial 
workup of thyroid nodule with sensitivity of 74.3% and specificity 
of 100%.

•	 USG  with  a  sensitivity  of  73%  and  specificity  of  
85.3%,  helps  in diagnosing doubtful cases.

•	 USG proved to be a more sensitive modality to evaluate the 
nodularity of the thyroid than clinical evaluation.

•	 Extent of the surgery depends on the nature of the lesion 
and the risk group classification -Hemithyroidectomy is the most 
commonly performed surgery for the thyroid.

•	 Except transient post operative hypocalcaemia, there 
were no complications of the surgery when meticulously done.

TABLE -1

Age

(yr)

Male

(n=30)

Female

(n=70)

Total

(n=100)

11-20 1 9 10

21-30 6 24 30
31-40 9 27 36
41-50 9 5 14

51-60 4 4 8

61-70 1 1 2
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TABLE -2

SI. No. Presenting complaint No. of patients

1 Swelling in front of neck 100

2 Pain in the swelling 14

3 Difficulty in breathing 03

4 Difficulty in swallowing 08

5 Change of voice

6 Hypo / hyperthyroidism features

TABLE 3

SI. No. Duration of complaints No. of
1 Less than 6 months 13
2 6 months – 3 years 77
3 > 3 years 10

 

TABLE 4

SI.No. Classification

FNAC lesions

Category No

1 Benign (n=61)

Nodular goiter 15
Colloid nodule 26

Benign cystic lesion 17

Hyperplastic thyroid nodule 03

2
Suspicious

(n=29)
Follicular neoplasia 29

3
Malignant

(n=10)
Papillary carcinoma 10

4
Inadequate

(nil)
Nil Nil

 TABLE 5

SI. No. Histopathological diagnosis n=100

1 Colloid nodule 26

2 Nodular goiter 07

3 Benign cystic lesion 02

4 Hyperplastic thyroid nodule 02

5 Benign follicular adenoma 33

6 MNG 12

7 Papillary carcinoma 18

TABLE 6

Category Lesion No. of cases

Benign (n=70)

Cystic 12

Hyperechoic nodule 42

MNG 16

Suspicious
Suspicious MNG 03

Suspicious
mixed echogenic 02

Malignant
(n=25) Mixed 25

TABLE 7

Clinical Histopathological No. of

Solitary nodule 
of thyroid

Hyperplastic thyroid nodule 2

Colloid nodule 26

Nodular goiter 7

Benign cystic lesion 2

Benign follicular adenoma 33

Multinodular goiter 12

Papillary carcinoma 18

TABLE 8

Category FNAC lesions
Histopathological

Diagnosis

Benign 
(n=61)

Nodular goite

(n=15)

Nodular goiter O4

Benign follicular

Adenoma
03

MNG 08

Papillary

Carcinoma
00

Benign cystic 
lesion

(n=17)

Colloid nodule 04

Nodular goiter 03

Benign cystic

Lesion
01

Benign follicular

Adenoma
05

MNG 04

Colloid nodule

(n=26)

Colloid nodule 19

Benign follicular

Adenoma
07

MNG 00

Hyperplastic 
thyroid

nodule (n=03)

Benign follicular

Adenoma
03

Malignant

(n=10)

Papillary 
carcinoma

(n=10)

Papillary

Carcinoma
10

Suspicious

(n=29)

Follicular 
neoplasia

(n=29)

Benign follicular

Adenoma
15

Colloid nodule 03

Hyperplastic

thyroid nodule
02

Papillary

Carcinoma
09
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TABLE 9

Category USG Lesions
Histopathological Diagnosis
category no

B e n i g n 
(n=70)

Cystic
(n=12)

Colloid nodule 09

Hyperechoic
nodule (n=42)

Benign follicular
adenoma 25

Colloid nodule 14
MNG 02

MNG (n=16)

Papillary carcinoma 03
MNG 05

Hyperplatic thyroid
nodule 02

Benign cystic lesion 02

Benign follicular
adenoma 04

S u s p i c i o u s 
(n=5)

Suspicious
MNG (n=3)

Nodular goiter 02

MNG 01

Suspicious
m i x e d 
echogenic (n=2) Papillary carcinoma 02

M a l i g n a n t 
(n=25)

Mixed echogenic 
nodule (n=25)

Nodular goiter 03
Papillary carcinoma 13
MNG 04
Colloid nodule 02

Benign follicular
adenoma 03

TABLE 10

Category USG Lesions
FNAC

Category no

Benign (n=70)

Cystic
(n=12)

Colloid nodule 06

Benign cystic lesion 06

H y p e r e c h o i c 
nodule (n=42)

Benign cystic lesion 07

Colloid nodule 20

Nodular goiter 03

Hyperplastic thyroid
nodule 02

Follicular neoplasia 10

MNG(n=16)

Nodular goiter 04

Benign cystic lesion 04

Follicular neoplasm 08

S u s p i c i o u s 
(n=5)

Suspicious
MNG (n=3) Nodular goiter 03

Suspicious
m i x e d 
echogenic (n=2)

Papillary carcinoma 02

M a l i g n a n t 
(n=25)

Mixed
e c h o g e n i c 
nodule (n=25)

Nodular goiter 06

Papillary carcinoma 09

Follicular neoplasm 10

 TABLE 11

Modality
Nodularity

Solitary Multiple

Clinical examination 100 -

USG 83 17

TABLE 12

SI. No. Type of surgery n=100

1 Hemithyroidectomy 63

2 Subtotal thyroidectomy 08

3 Total thyroidectomy 16

4 Functional neck dissection 13

TABLE 13

USG

FNAC

+ - total

+ 52 18 70

_ 09 21 30

Total 61 39 100

TABLE 14

USG

FNAC

+ - total

+ 09 16 25

- 01 74 75

Total 10 90 100

                     
TABLE 15

USG

HISTOPATHOLOGY

+ - total

+ 66 04 70

- 16 14 30

Total 82 18 100

TABLE 16

USG

HISTOPATHOLOGY

+ - total

+ 13 12 25

- O5 70 75

Total 18 82 100

TABLE 17

FNAC

HISTOPATHOLOGY

+ - total

+ 61 0 61

- 21 18 39

Total 82 18 100
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TABLE 18

FNAC

HISTOPATHOLOGY

+ - total

+ 10 0 10

- O8 82 90

Total 18 82 100

TABLE 19

Authors Range of age Median age

Tabaqchali et al(2000) 8.5-85 48

Sekhri et al(2001) 9-70 33.9+11

Jose R J et al(2002) 17-65 35.5

Afroze N et al(2002) 16-78 40.2

Mitra R B et al(2002) 16-70 39.6

Present study 11-70 35

TABLE 20

Series Total cases Male Female M:F ratio

Sekhri T et al(2001) 300 44 256 1:6

Tabaqchali et al(2000) 239 26 213 1:8.2

Popivanov et al(2000) 175 10 165 1:16.5

Jose RM et al 98 16 82 1:5.1

Afroze et al(2002) 170 48 122 1:2.54

Present study 100 31 69 1:2.2

REFERENCE
1) Park K. Nutrition and Health, Park’s text book of Preventive and Social Medicine 18th edition. Banarasidas Bhanot publishers; 2005:10: 419-420. 
| 2) Jhon B Hanks, Thyroid. Sabiston Textbook of surgery: The biological basis of Modern Surgical Practice Vol 1, 18th. Saunder’s Elsevier publish-

ers; 2004: 947-983. | 3) Gregory P Saddler, Orlo H Clarke , Jon A , Van Heerder. Schwartz- Principles of Surgery, 7th edition. Mcgraw hill; 1999:36: 1661-1711. | 4) Inderbir Singh B , Pal 
J P . Embryology of thyroid gland. Text book of Embroyology ; 2000 :30- 40. | 5) Otolaryngologic clinics of north America august 2004. | | 6) Grays anatomy 38th edition : The Thyroid 
gland. | | 7) Decker G A , Pleiss D J . The Thyroid , Thymus and the Parathyroid gland. | | Lee Mc Gregors Synopsis of Surgical Anatomy.17 12th edition: 1996:198- 205. | 8) Monfared A , 
Gorti G , Kim D . Microsurgical Anatomy of the laryngeal nerves as related to thyroid surgery . Laryngoscope 2002: 112: 386-92. | 9) Miller F R, Netterville J L. Surgical management of 
Thyroid and Parathyroid disorders. Med Clin North Am 1999; 83:247-259. | 10) Hooper M, Thyroid, Jamieson and Kay’s: Textbook of Surgical Physiology. | | 4th edition; Churchill Liv-
ingstone;1990:7:85-107. | | 11) Gharib H , Papini E. Thyroid nodules: Clinical importance, assessment and treatment. Endocrinol Metab Clin North Am 2007; 36 :707-735. | 12) Boelaert 
K, Horacek J, Holder R L, Watkinson J C, Sheppard M C, Franklyn J A. Serum thyrotropin concentration as a novel predictor of malignancy in thyroid nodules investigated by a fine-
needle aspiration. J Clin Endocrinol Metab. 2006;91:4295-4301. | 13) Anna L B . Thyroid physiology and Thyroid function testing, Disorders of Thyroid. Otolaryngol Clin N Am 2003: 
36:9-15. | 14) Larry J, Anthony P Weetman. Disease of Thyroid gland, Harrison’s Principles of Internal Medicine Vol 2 . 16th edition 2005;2104-2125. |  | 15) Kaye TB: Thyroid Function 
Tests: Application of newer methods. Post Grad Med; 2003: 9481: 87-90. | 16) Oertel YC, Fine needle aspiration of thyroid: technique and terminology. | | Endocrinol Metab Clin North 
Am 2007;36:737-751. | | 17) American Association of Clinical Endocrinologists and medical guidelines for clinical practice for the diagnosis and management of thyroid nodules En-
docr Pract 2006, 12:63-102. | 18) Goudy SL, Flynn MB: Diagnostic accuracy of palpation-guided and image- guided fine-needle aspiration biopsy of the thyroid. Ear Nose Throat J 2005, 
84:371-374. | 19) Belfoire A, La Rosa GL. Fine needle aspiration biopsy of thyroid. Endocrinol Metab Clin N Am 2001; 30: 361-400. | 20) Orell SR, Phillips J, Problems in fine needle 
biopsy of thyroid. Pathology 2000;32: 191-8. | 21) Torrens JI, Burch HB. Serum thyroglobin measurement: Utility in clinical practice. Endocrinol Metab Clin N Am 2001;30(2): 429-67. | 
22) Arturi F, Russo D, Giuffrida. Early diagnosis by Genetic analysis of differentiated thyroid cancer in small lymph nodes . J Clin Endocrinol Metab 1997; 82: 1638 – 41. | 23) Hales M 
S , Hsu FS. Needle tract implantation of papillary carcinoma of the thyroid following aspiration biopsy. Acta cytol 2002: 34: 801. | 24) Amrikachi M, Ramzy I, Rubenfold S . Accuracy of 
fine needle aspiration of thyroid: A Review of 6226 cases and correlation with surgical outcome Arch Pathol Lab Med 2001; 125:484-8. | 25) Kamaljit Kaur, Nishy S, Bapna AS, A com-
parative study of  fine needle aspiration cytology , USG and radionucleotide scan in management of thyroid nodule: Indian Journal Of Otolaryngology and Head and Neck surgery, 
April-June 2002;54:2:96-101. | 26) Altavilla G, PascaleM. FNAC of thyroid gland disease Acta Cytologica 1990;34: 251-56. | 27) Gharib H, Goellner J R . Fine needle aspiration biopsy 
of thyroid: an appraisal. Ann Intern Med 1994; 118:282-9. | 28) Bouvet M Field Man J . Surgical management of the thyroid nodule: laryngoscope 1992; 102: 1353-56. |  | 29) Orija IB, 
Pineyro M, Biscotti C, Reddy SS, Hamrahian AH: Value of repeating a nondiagnostic thyroid fine-needle aspiration biopsy. Endocr Pract 2007, 13:735-742. | 30) Saha AR, controversies 
in the management of thyroid nodule. Laryngoscope 2000; 110: 183-193. | 31) Senchenkov AR, Staren ED,Ultrasound in Thyroid, Parathyroid, and Cervical lymphnodes. Surgical Clin-
ics of North America 2004; 84:973-1000. | 32) Khati,Nadia M D, Adamsoki et al. USG of thyroid and parathyroids 2003;19: 162-176 Lippincott Williams. | 33) Gritzmann N , Koischwitz 
D, Rettenbacher T. Sonography of the thyroid and parathyroidglands. Radiol Clin North Am 2000;38:1131-45. | 34) Solbiati, Osti V , Cova L Ultrasound of thyroid and parathyroids 
and neck lymph nodes. Eur Radiol 2001; 11: 2411- 24. | 35) Bruneton JN , Livraghi T. Thyroid gland. Appilications of Sonography in head and neck Pathology. Balin: Springer: 2004: 
1-66. | 36) Marqusee E, Benson CB. Usefulness of Ultrasound in management of nodular thyroid disease. Ann Intern Med 2000; 133: 696-700. | 37) Frates MC, Benson CB, Doubilet 
M, Kunrenter E, Contreras M, Cibas E, et al. Prevalence and distribution of carcinoma in patients with solitary and multiple thyroid nodules on sonography J Clin Endocr & Metab. 
2006;91:3411-17. | 38) Kakkos SK, Scopa CD, Chalmoukis AK. Relative risk of Cancer in Sonographically detected thyroid nodules with calcifications. J clin ultrasound 2000; 28: 347-52. 
| 39) Takashima S, Fukuda H . Thyroid nodules: re-evaluation with ultrasound. J Clin Ultrasound 1995;23: 179-84. | 40) Koike E, Noguchi S, et al. Ultrasonographic characteristics of 
thyroid nodules. Arch Surgery 2001; 136: 334-7. | 41) Watters AK, Ahiya AT, et al. Role of USG in the management of thyroid nodule.Am J Surg 1998; 164:654-57. | 42) Jones A J, Aitman 
TJ. Comparision of Fine Needle Aspiration , USG and Radionucleotide Scan in management of thyroid nodules. Post Grad Med J. 1990 66: 914-17. |  | 43) Walkes J, Findlay D, et al. A 
prospective study of thyroid USG scans in the clinically solitary thyroid nodule. Br J Radiol; 1999: 58: 617-18. | 44) Simone J F, Daniel G.H. High resolution real time USG of the thyroid. 
| | Radiology; 1996: 145:431-35. | | 45) Rego T, Chiovato S, Mazzeo S, De Liperi A, Micolli P, Viacava P, et al. Role of conventional ultrasonography and color-flow Doppler sonography 
in predicting malignancy in cold thyroid nodules. Eur J Endocrinol. 1998;138:41-6. | 46) Pacella C M, Guglielmi R, Fabbrini R, Bianchini A, Rinaldi R, Panunzi E, et al. Papillary car-
cinoma in small hypoechoic thyroid nodules: predictive value of echo color Doppler evaluation: preliminary results. J Exp Clin Cancer Res. 1998;17:127-8. | 47) Lee JK, Lu RS, Wu SY, 
Huang WS, Chou MC, Thallium-201 scan in evaluating thyroid nodules following equivocal fine-needle aspiration cytology. Nuclearmedicine. 2006;45:201-5. | 48) Michael M, Dean 
S, Mahmood, et al. Diagnostic imaging techniques in thyroid cancer. American journal of surgery 1988; 155: 215-20. | 49) Charles B Higgins, et al. MR Imaging of thyroid 1993: AJR 
;140:455-60. | | 50) Hurley DL, Gharib H; Evaluation and Management of Multinodular Goiter; Otolaryngol Clin Of North Am; 1996: 29(4):527-40. | 

TABLE 21

Study Sensitivity (%) Specificity (%)

Altavilla et al 71.43 100

Goellner et al 98 99

Cai et al 83.5

55.0

98

73.7Morgan et al

Kim et al 85.7 100

Carol et al 86 81

TABLE 22

Series Sensitivity Specificity

Watters et al. 74% 83%

Jones et al. 75% 61%

Ajith et al 20% 97.6%


