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Original article:
A comparative evaluation of USG-guided FNAC with conventional FNAC in the preoperative 

assessment of thyroid lesions: A particular reference to cyto-histologically discordant cases. 
Jalan S1, Sengupta S2, Ray R3, Rajib M4, Jyoti P5, Jayati B6, Ghosh T7

Abstract: 
Aims & Objectives:  To	assess	the	relative	usefulness	of	ultrasound	(USG)	guided	fine	needle	
aspiration cytology (FNAC) in diagnosis of thyroid lesions over conventional FNAC (C-FNAC) 
&	to	evaluate	 the	possible	causes	of	pitfalls	of	cytological	diagnosis.	Materials & Methods: 
The	 study	 included	 84	 patients	with	 thyroid	 swellings.	Among	 them	 48	 patients	 underwent	
only	 conventional	 FNAC	&	36	 underwent	 both	 conventional	&	USG	guided	FNAC	 (USG-
FNAC).	Histology	was	available	in	40	cases-	18	from	C-FNAC	patients	&	22	from	combined	
conventional	&	guided	FNAC	patients.	Cyto-histological	correlation	was	done	&	diagnostic	
accuracy calculated. Results:	 Inadequacy	 rate	was	 higher	with	C-FNAC	 (10.42%)	 than	 that	
of	USG-FNAC(2.78%).	Sensitivity,	 specificity	&	diagnostic	 accuracy	was	 71.43%,	90.91%,	
83.33%	respectively	with	C-FNAC	&	100%,	92.31%	,	95.45%	respectively	with	USG-FNAC.	
False	positive	&	false	negative	rates	were	–	5.56%	&	11.11%	for	C-FNAC	and	4.55%	&	zero	
percent	with	USG-FNAC.	Conclusion:  FNAC	under	USG	guidance	significantly	increases	the	
diagnostic accuracy in thyroid lesions than C-FNAC alone; thus reducing the turnaround time 
&	cost	in	accurate	management.
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Introduction:
Annual incidence rate of thyroid nodules is 4-8%.1 
However,	 autopsy	 and	ultrasound	data	have	 shown	
that prevalence rate of thyroid nodules in normal 
individuals is 70 %.2 Most of these thyroid nodules 
are	benign,	with	malignancy	being	detected	in	only	
5% cases .3,4	In	addition	to	this,	a	very	few	of	thyroid	
cancers are lethal. As a result, differentiating benign 
from malignant thyroid disease is of great importance 
for deciding on medical versus surgical management.
Fine needle aspiration cytology (FNAC) of thyroid 
is	a	simple,	minimally	traumatic	office	procedure	as	
the	gland	is	a	superficial	&	easily	accessible	organ. 

FNAC	has	potential	benefit	of	reducing	unnecessary	
surgery	for	benign	lesions	&	thus	reduces	the	cost.5  

Different	 workers	 reported	 that	 failure	 to	 aspirate	
from	proper	site	was	the	major	cause	of	misdiagnosis	
during cytological evaluation.5	Also,	high	inadequacy	
rate, ranging from 6.4 to 32.4% as found in various 
studies,	 is	another	major	 limitation	of	conventional	
FNAC. 6

Ultrasound	 guided	 FNAC	 (USG-FNAC)	 was	 first	
introduced by Rizatto et al in 1973. Since then, 
several studies have reported that USG-FNAC 
reduces	the	inadequacy	rate	of	conventional	FNAC. 
7,8,9,10	 	 It	 also	 has	 the	major	 advantage	 of	 real	 time	
monitoring	 which	 help	 in	 accurate	 localisation	 of	
needle tip during aspiration.5

There	are	only	two	recent	guidelines	available	on	the	
practice	of	USG-FNAC;	both	were	published	in	2006.	
American Association of Clinical Endocrinologists 
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(AACE) recommends ultrasound (USG)-guided 
fine-needle	 aspiration	 (FNA),	 universally	 for	 all	
thyroid	 nodules	 that	 are	 ≥	 10	 mm	 in	 diameter	 in	
euthyroid	subjects .11 In contrast, American Thyroid 
Association (ATA) recommends either palpation- 
or ultrasound-guided FNA biopsy.12 As established 
guidelines differ on the utility of ultrasound guidance, 
we	aimed	to	compare	the	results	of	conventional	and	
ultrasound-guided	 thyroid	 fine	 needle	 aspiration	
biopsies in our clinical case series conducted in the 
department	of	pathology,	BSMCH.
Materials And Methods:
The	study	was	conducted	from	1st	October	2011	to	
30th June 2013, in the department of Pathology of 
our	 institution.	 Informed	 consent	 was	 taken	 from	
84 patients having thyroid lesions. Among them, 36 
patients gave consent to undergo both conventional 
and	USG-guided	FNAC.	All	patients	with	complaints	
of	thyroid	swelling	coming	to	our	department	were	
included	in	the	study.	No	age	and	sex	criteria	were	
utilized for selection of cases in the study. 
Conventional	 FNAC	 (C-FNAC)	 was	 done	 in	 the	
Department	 of	 Pathology.	 Subsequently,	 USG	
was	done	with	high	 frequency	probe	 (7	 to	10MHz	
transducer) in the department of Radiology, at 
our	 institution.	 USG	 findings	 were	 noted	 with	
special attention to the number of nodules, size, 
echogenecity,	margin	 and	 calcification.	FNAC	was	
then repeated on the patients under USG-guidance 
on a representative or suspicious area. In both the 
methods,	FNAC	was	done	under	aseptic	precautions	
using	 25-gauze	 needle	 fitted	 to	 10ml	 syringe	
with	 patient	 in	 supine	 or	 sitting	 posture	with	 neck	
extended.	 We	 followed	 no	 aspiration	 technique.	
The	material	was	collected	in	the	bore	by	capillary	
action.	 In	 some	 cases,	 particularly	 in	 cases	 where	
primary	attempt	failed	to	aspirate	adequate	material,	
aspiration	technique	was	used.	The	aspirate	was	then	
expressed	 on	 the	 clean	 glass	 slides	 and	 fixed	with	
95%	alcohol	and	by	air	dry	technique.	A	minimum	
of	four	slides	were	smeared	from	each	aspirate.	The	
smears	 were	 then	 stained	 with	 Papanicolaou(Pap)		
and	 May-Grunwald-Giemsa(MGG)	 staining.	 The	
slides prepared from conventional FNAC and USG-
guided	FNAC	were	reported	separately	by	the	same	
pathologist.	 Smears	 with	 at	 least	 six	 clusters	 of	
follicular cells, each having at least ten follicular cells, 
were	 considered	 adequate	 for	 reporting	 following	
standard recommendations.13 Among 84 cases, 40 
patients	underwent	surgery	and	so	histopathological	
correlation	was	possible	in	them.	

Histopathological	 results	 were	 correlated	 with	
results of conventional FNAC and USG-guided 
FNAC.	 Finally	 all	 clinical	 data,	 imaging	 findings	
and	 histopathological	 report	 were	 recorded,	 cross	
checked	 and	 tabulated	 for	 statistical	 analysis	 and	
comparative study by standard statistical methods.
Ethical approval: permission	 was	 taken	 from	 the	
ethical	committee	of	BSMCH
Results:
The	FNAC	of	thyroid	were	done	on	total	84	patients	
with	an	age	range	of	eight	to	71	years	with	majority	

of them being in the age group of 21 to 40 years. 
Most	of	the	patients	were	females	accounting	for	70	
cases (83.33%). (Table-1)
Table-3	 shows	 the	 results	 of	 C-FNAC	 and	 USG-
FNAC.	48	patients	underwent	only	C-FNAC	and	36	
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underwent	both	C-FNAC	&	USG-FNAC.	Number	of	inadequate	smears	were	five	in	C-FNAC	(10.42%)	and	
one (2.78%) in USG-FNAC. C-FNAC results included 36 non-neoplastic lesions, one follicular neoplasm 
and	six	malignant	lesions.	USG-FNAC	results	showed	21	non-neoplastic,	three	follicular	neoplasms	and	11	
malignant lesions.
Table No 3. Results of fine needle aspiration cytology of all patients

Total No 
Cases
(%)

Category No

Category Of Diagnosis

Inadequate Non Neoplastic Follicular 
Neoplasm Malignancy

  84
(100%)

Only 
C-Fnac

48
(57.14%) 5 36 1 6

C-Fnac
+

Usg-Fnac

36
(42.86%) 1 21 3 11

[C-FNAC	–	conventional	fine	needle	aspiration	cytology,	USG-FNAC	–	ultrasound	guided	fine	needle	
aspiration cytology]
Table-4	 shows	 the	 cytohistological	 correlation	 in	
all possible cases. 40 patients, 18 from C-FNAC 
group	 and	 22	 from	USG-FNAC	 group,	 underwent	
surgery	 and	 thus	 histology	were	 available	 in	 them.	
The	 histological	 findings	 of	 18	 cases	 that	 had	
undergone	 conventional	 FNAC,	 showed	 11	 	 	 non-
neoplastic lesions and seven neoplastic lesions 

(two	 follicular	 adenoma	 and	 five	 malignancies).	
Histological	findings	of	22	patients	who	underwent	
both	 conventional	 and	USG-guided	FNAC	 showed	
13 non neoplastic lesions and nine neoplastic lesions 
(Three follicular adenomas, one follicular carcinoma 
and	five	other	malignancies).

Table No 4: Cyto-Histological correlation in all possible cases

Total Cases With 
Histology

Category Of 
Cases According 
To Method Of 
Cytology No. Cytodiagnosis No.

Histopathological Diagnosis

Nn Fn M

           40

C-Fnac 18

Nn 12 10 1 1

Fn 2 1 1 -

M 4 - - 4

C-Fnac
+

Usg-Fnac 22

              Nn 12 12 - -

Fn 5 1 3 1

M 5 - - 5

[ NN- non-neoplastic; FN- follicular neoplasm; M- malignancy]
Among	22	patients	of	USG-FNAC,	accurate	diagnosis	was	possible	 in	21	cases	and	 there	was	one	 false	
positive	and	no	false	negative	diagnosis.	In	C-FNAC,	15	accurate	diagnoses	were	available	out	of	18	cases	
and	there	were	one	false	positive	and	two	false	negative	cases.	(Table-5)
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Table No 5. Comparison of diagnostic accuracy of conventional & guided cytology 

Category of 
cytology where 

histology available No.
No. of cases with 

accurate diagnosis
 
  % No. and % of false 

positive cases

No. and % of
false negative 

cases

Conventional 
cytology 18 15 83.33 1 (5.56%) 2 (11.11%)

Guided cytology 22 21 95.45 1(4.55%) 0

Discrepancy	was	found	in	four	cases	(three	in	C-FNAC	and	one	in	USG-FNAC)	as	shown	in	table-6.	A	case	
of	 adenomatoid	goitre	was	diagnosed	as	 follicular	neoplasm	 in	C-FNAC,	one	case	of	 follicular	neoplasm	
and	one	case	of	papillary	carcinoma	were	diagnosed	as	adenomatoid	goitre	in	C-FNAC.	A	case	of	thyroiditis	
was	 diagnosed	 as	 Hurthle	 cell	 neoplasm	 (follicular	 neoplasm) in USG-FNAC.

Table No 6. Cyto-histologically discordant cases

Sl No. Age & Sex Method Of  
Fnac Cytodiagnosis Histological Diagnosis

1 35/F C-Fnac Follicular Neoplasm  Adenomatoid Goitre

2 43/F C-Fnac Adenomatoid Goitre Follicular Neoplasm

3 23/F C-Fnac Adenomatoid Goitre Papillary Carcinoma

4 33/F Usg-Fnac Follicular Neoplasm Thyroiditis

The	statistical	evaluation	with	various	parameters	showed	71.43%	sensitivity,	90.91%	specificity	and	83.3%	
diagnostic	accuracy	on	conventional	FNAC	and	100%	sensitivity,	92.31%	specificity	and	95.45%	diagnostic	
accuracy on USG-guided FNAC.

Discussion:
FNAC	 is	 now	 firmly	 established	 as	 the	 first	 line	
diagnostic test for the evaluation of thyroid lesions 
.(14)FNAC enables us to classify thyroid lesions into 
benign and malignant lesions, and in many cases also 
helps in sub typing them.15

However,	FNAC	of	thyroid	has	its	 limitations	also.	
Firstly,	there	is	high	inadequacy	rate	of	conventional	
FNAC	 procedure.	 The	 causes	 of	 inadequacy	 may	
be failure to aspirate from the proper site, cystic 
papillary carcinoma, technical error, variable criteria 
adopted	 for	 adequacy	 in	 different	 institutions.	 (16) 
Secondly, categorising thyroid follicular lesions 
into	benign	and	malignant	neoplasm	is	very	difficult	
by cytology. This is unavoidable as the distinction 
requires	 demonstration	 of	 capsular	 and	 vascular	
invasion by histology.13	So,	we	included	both	lesions	
under umbrella term follicular neoplasm, according 
to standard guidelines.

USG	 examination	 of	 thyroid	 and	 neck	 is	 a	 basic	
diagnostic imaging method providing information 
on structure of parenchyma of thyroid gland, its 
relationship to its surroundings and on regional 
lymph nodes16.  Modern high resolution and Doppler 
ultrasound	has	 allowed	 the	 definition	 of	 suspicious	
features	over	&	above	description	as	solid	or	cystic	
and	these	include	microcalcification,	the	irregularity	
of the nodule margin and intralesional vascularity(13). 
But due to overlapping features of USG, these 
features alone cannot determine the exact nature of 
the lesion. (15) We have also similar experience.
USG	 findings	 in	 combination	 with	 FNAC	 of	 the	
lesion, can increase the accuracy of results almost at 
par	with	histology,	as	proposed	by	different	workers. 
(17)	This	study	was	conducted	to	ascertain	the	relative	
usefulness of USG-FNAC in our institution catering 
tertiary care to people of relatively underdeveloped 
districts of West Bengal.
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In	our	study,	majority	of	the	patients	were	females-	
70	 (83.33%)	 out	 of	 84	 cases	 and	majority	were	 of	
the age group 21-40yrs (60.71%). Studies performed 
by	 other	 workers	 also	 reported	 high	 percentage	 of	
female patients in their studies and age group of 
presentation similar to our study. (15,18)

USG	findings	were	available	 in	36	out	of	84	cases	
(42.86%).	 Features	 suggesting	 malignancy	 like-	
predominantly solid, solitary lesions having irregular 
margin	 with	 evidence	 of	 microcalcification	 were	
found	in	one	cases	(16.67%).	All	but	one	was	proved	
to	be	malignant	 lesions	on	subsequent	FNAC.	This	
was	 in	concordance	with	other	workers	who	 found	
these USG features to be reliable predictors of 
malignancy..(15,18,19)

In	 the	 present	 study,	 the	 inadequacy	 rate	 with	
conventional (C-FNAC) and ultrasound guided 
FNAC	 (USG-FNAC)	 was	 10.42%	 and	 2.78%	
respectively.	 The	 rate	 of	 inadequacy	 of	 thyroid	
FNAC varied from 6.4 to 32.4% in studies performed 
by	 different	 workers.	 (6) We experienced relatively 
low	 inadequacy	 rate	 similar	 to	 the	 experience	 of	
B.R.Ashwini	et	al	who	claimed	that	this	low	rate	was	
possibly	due	 to	 less	 technical	 errors	 as	FNAC	was	
done by experienced cytopathologist, under guidance 
of	well	trained	ultrasonologist..(15)

Histological	 diagnoses	 were	 available	 in	 40	 cases	
(18 cases of C-FNAC and 22 cases of USG-FNAC). 
Proportions of non neoplastic lesions undergoing 
histological	 study	 in	 our	 series	 were	 less	 in	
comparison	 to	 other	 research	 works.	 Possibly	 due	
to	suspected	non	neoplastic	lesions	were	not	offered	
surgical management because of patient burden. In 
cytohistological correlation of both types of FNAC, 
it	was	 found	 that	malignant	 lesions	were	 identified	
more	 accurately	 by	 both	 techniques.	 Inaccurate	
diagnosis	 rate	 was	 higher	 among	 nonneoplastic	
and	follicular	neoplasm	group.	Similar	results	were	
obtained by Amita K. et al.(19)

In	C-FNAC,	there	were	two	(11.11%)	false	negative	
cases and one (5.56%) false positive case out of 18 
cases. One case of follicular neoplasm and one case of 
papillary	carcinoma	were	diagnosed	as	adenomatoid	
goitre in cytology i.e. false negative diagnosis. 
Possible explanation of false negative diagnosis 
of follicular neoplasm is that follicular pattern of 
follicular	neoplasm	was	disrupted	in	smear	and	cells	
were	 in	 sheets	 or	 clusters	 and	 there	was	 no	 acinar	
structure. Possible explanation of false negative 
diagnosis	 of	 papillary	 carcinoma	 was	 inability	 in	
recognizing the minimal cytological atypia present 

in the smear (Fig-1). 
The false negative and false positive rates of C-FN 
in	our	study	were	comparable	to	that	in	literature.	In	
literature the same are in the range of 6.6-25.5% and 
2-20% respectively.(20,21)

In	USG-FNAC,	there	was	one	false	positive	(4.55%)	
and no false negative diagnosis out of 22 cases in 
our	 study.	 A	 case	 of	 Hashimoto’s	 thyroiditis	 was	
diagnosed	as	Hurthle	cell	neoplasm	in	cytology.	The	
possible explanation of the false positive diagnosis is 
due	to	selective	sampling	of	Hurthle	cells	from	a	case	
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of	Hashimoto’s	thyroiditis	(fig-3).
So, both the false positive and false negative rates 
were	lower	in	USG-FNAC.	The	diagnostic	accuracy	
of	 USG-FNAC	 was	 almost	 comparable	 to	 that	 of	
histopathology.

The limitation of our study is that the study population 
is small, so there may be some bias in selection of 
cases.	For	definitive	conclusion,	a	larger	population	
would	have	been	required.	
Conclusion:
Thyroid	is	an	organ	where	multiple	revision	surgeries	
are	not	 possible	 or	 it	 is	 difficult	 to	 obtain	patient’s	
consent for the same. So, clinicians have to depend 
largely on the preoperative cytological diagnosis for 
deciding the medical versus surgical line of treatment. 
The	present	study	signifies	that	USG	guided	FNAC	
aids in providing a more accurate diagnosis of 
thyroid lesions and has an added advantage of a 
multi-modality approach to diagnosis of thyroid 
lesions	 in	 comparison	 to	 C-FNAC.	 It	 significantly	
reduces the turnaround time in accurate management 
of	patients	and	thereby	reduces	the	cost	significantly.	
So, performing USG guided FNAC in all possible 
cases	of	thyroid	lesions	would	be	of	immense	help.



280

Jalan	S,	Sengupta	S,	Ray	R,	Rajib	M,	Jyoti	P,	Jayati	B,	Ghosh	T

References:
1. Cramer	H.	Fine	needle	aspiration	cytology	of	the	thyroid:	

an	appraisal.	Cancer	Cytopathol	2000;90(6):325–9.	

2. Brander A, Viikinkoski	P, Nickels	J, Kivisaari L. Thyroid 
gland: US screening in a random adult population. 
Radiology	1991;181(3):683–7

3. Hegedüs	 L,	 Karstrup	 S.	 Ultrasonography	 in	 the	
evaluation of cold thyroid nodules. Eur J Endocrinol 
1998;138(1):30-1. 

4. Belfiore	A, La Rosa GL, La Porta GA, Giuffrida D, 
Milazzo G, Lupo L,	 et	al.	Cancer	 risk	 in	patients	with	
cold	 thyroid	 nodules:	 relevance	 of	 iodine	 intake,	 sex,	
age, and multinodularity. Am J Med 1992;93(4):363-9.

5. Orell	SR,	Street	GF,	Whitaker	D.	Introduction.	In:	Fine	
Needle Aspiration Cytology.4th	 Edition.New	 York:	
Elsevier; 2005.p1-2

6.  Cochand-Priollet B, Guillausseau PJ, Chagnon S, 
Hoang	C, Guillausseau-Scholer C, Chanson P, et al. The 
diagnostic	value	of	fine-needle	aspiration	biopsy	under	
ultrasonography in nonfunctional thyroid nodules: a 
prospective study comparing cytologic and histologic 
findings.	Am	J	Med	1994;97(2):152-7.

7. Rizzatto G, Solbiati L, Croce F, Derchi LE . Aspiration 
biopsy	of	superficial	lesions:			ultrasonic	guidance	with	a	
linear-array probe. Am J Roentgenol 1987;148 (3):623-
5.

8. Ernest L, Mazzaferri. Management of a solitary thyroid 
nodule. N Engl J Med 1993;328 (8):553-9. 

9. Caruso D, Mazzaferri, Ernest L. Fine needle aspiration 
biopsy in the   management of thyroid nodules. 
Endocrinologist 1991;1(3):194-202.

10. García-Mayor RV, Pérez Mendez LF, Páramo C, Luna 
Cano R, Rego Iraeta A, Regal M , et al. Fine-needle 
aspiration biopsy of thyroid nodules: impact on clinical 
practice. J Endocrinol Invest 1997;20(8):482-7.

11.  Gharib	H, Papini E, Valcavi R, Baskin	HJ, Crescenzi 
A, Dottorini ME, et al.American Association of 
Clinical Endocrinologists and Associazione Medici 
Endocrinologi medical guidelines for clinical practice 

for the    diagnosis and management of thyroid nodules. 
Endocr Pract 2006; 12 (1):63-102.

12. 	Cooper	DS,	Doherty	GM,	Haugen	BR,	Kloos	RT,	Lee	
SL, Mandel SJ, et al. Management guidelines for patients 
with	thyroid	nodules	and	differentiated		thyroid	cancer.	
Thyroid 2006; 16(2):109-142. 

13. Ian	 D.	 Buley.Thyroid	 gland.	 In:Gray	 Winifred,kocjan	
gabrijela.Diagnostic	 cytopathology.	 3rd	 edition.New	
York:	Elsevier;2010.p.487-512.

14. Orell	 SR,	 Street	 GF,	 Whitaker	 D.Thyroid.	 In:Fine	
Needle AspirationCytology, 4th	 edition.	 New	 York:	
Elsevier:2005.; p.125-164

15. 	 B.R	 Ashwini,	 Vernekar	 Sunita,	 Kulkarni	 Mohan	 H,	
T. Kiran. Comparitive study of   conventional and 
ultrasound-guided	 fine	 needle	 aspiration	 cytology	 	 of	
thyroid	in	a	tertiary	care	center	of	north	Karnataka.	Int	J	
Cur Res Rev, Nov 2012; 4 (21):64-69.

16. 	 Can	 AS,	 Peker	 K.Comparison	 of	 palpation-versus	
ultrasound-guided	fine-needle	aspiration	biopsies	in	the	
evaluation of thyroid nodules. BMC Res Notes 2008 
1:12.	 URL:	 http://www.biomedcentral.com/content/
pdf/1756-0500-1-12.pdf

17. 	 Lee	MJ,	 Hong	 SW.	 Cytological	 results	 of	 ultrasound	
guided	 fine	 needle	 aspiration	 cytology	 for	 thyroid	
nodules:	 emphasis	 on	 correlation	 with	 sonographic	
findings.	Yonsei	Med	J.2011;	52(5):838-44.

18. Amita	 K,	 Hingway	 S.	 Evaluation	 of	 the	 efficacy	 of	
ultrasound	guided	fine	needle	aspiration	cytology	in	the	
diagnosis of thyroid lesions; International Journal of 
Health	Science	&Research	2012;	2(	2):21-30.

19. 	Ogawa	Y,	Kato	Y,	et	al.	The	value	of	USG	guided	FNAC	
for   thyroid nodules: an assessment of its diagnostic 
potential and pitfalls. Surg Today. 2001;31(2):97-101. 

20.  Piraino P, Sepulveda A et al.Thyroid cancer.Report of 85 
cases. Rev Med Chil. 2000 Apr;128(4):405-10.

21. 	 Wilems	 JS,	 Lowhagen	 T	 .Fine	 Needle	 Aspiration	
Cytology in Thyroid Disease. Clin Endocrinol 
Metab1981; 10 (2):p 247-66.


