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Fine-needle aspiration cytology (FNAC) cannot differentiate follicular
adenoma from follicular carcinoma since this distinction can only be
based on the presence of capsular or vascular invasion, and this can-
not be detected on a cytologic smear, The goal of this study was to
define the diagnostic cytologic findings of follicular neoplasm and the
possibility of diagnosing follicular neoplasm by performing FNAC. The
cases of histologically diagnosed follicular adenoma and follicular carci-
noma on the thyroidectomy specimens were retrieved, Among them,
the cases with preoperative FNAC that was done within 3 months of
the operation were finally selected, Then we reviewed the FNAC and
histologic slides of 19 cases: 9 follicular adenomas and 10 follicular
carcinomas, Our results suggest that for cases of follicular neoplasm,
the aspirates show high or abundant cellularity, frequent follicle forma-
tion and occasional cellular atypism of the follicular cells, However, the
atypism is more pronounced and more frequently noticed in the cases
of follicular carcinoma, which reveals more higher anisocytosis (7/10,
70%), nuclear pleomorphism (9/10, 90%), coarse clumping of chro-
matin (8/10, 80%) and cellular overlapping (8/10, 80%).

(Korean J Cytopathol 2008;19(2):152-159)
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Case No.  Cytologic diagnosis Histologic diagnosis Agreement Disagreement Cellularity
1 FN FA Agree suitable
2 FN FA Agree suitable
3 NH FA False neg,. low
4 NH FA False neg. uitable
5 NH FA False neg. low
6 NH FA False neg. low
7 FN FA Agree low
8 FN FA Agree suitable
9 FN FA Agree suitable

FN: follicular neoplasm  FA: follicular adenoma NH: nodular hyperplasia
Table 2. Cytologic — Histologic Correlation of the Follicular Carcinoma

Case no,  Cytologic diagnosis Histologic diagnosis Agreement Disagreement Cellularity
1 FN, cellular atypia FC, minimally invasive Agree abundant
2 FN, cellular atypia FC, minimally invasive Agree abundant
3 FN, cellular atypia FC, minimally invasive Agree abundant
4 PC, cellular atypia FC, minimally invasive 1E abundant
5 FN, cellular atypia FC, minimally invasive Agree abundant
6 NH FC, minimally invasive False neg. low
7 FN, cellular atypia FC, minimally invasive Agree suitable
8 FN, cellular atypia FC, widely invasive Agree abundant
9 NH FC, widely invasive False neg. low
10 FN, cellular atypia FC, minimally invasive Agree abundant

FN: follicular neoplasm  FC: follicular carcinoma PC: papillary carcinoma IE: interpretation error
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Fig. 1. Fine needle aspiration cylology of the follicular adenoma, (A} Follicular adenoma confirmed by histologic diagnosis shows
many small follicles composed of bland — looking follicular cells. (B} Follicular cells exhibit mild anisocytosis and anisonucleosis
with preserved cytoplasm, (H&E),
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Table 3. Cellular Features of the Follicular Adenoma in FNAC

Case  Cyiologic Nucleus Cellular over- .
no,  diagnosis Shape Anisor.lucle— PleO.morph- Chromatin =~ Nucleoli lapping Microfollicte - Golloid
osis ism
1 FN Round Mild Mild FTC Rare Rare Frequent Abundant
2 FN RTO Mild Mild FTC Rare Rare Frequent Rare
3 NH Round Mild Mild FIC Few Rare Few Some
4 NH RTO Mild Mild Fine Rare Mild Few Rare
5 NH Oval Mild Moderate FTC Rare Mild Few Some
6 NH RTO Rare Rare Fine Rare Rare Rare Rare
7 FN RTO Rare Rare Fine Rare Rare Few Rare
g FN Round Rare Rare Fine Some Rare A few Rare
9 FN Round Mild Moderate FTC Rare Moderate Frequent Abundant

EN: follicular neoplasm NH: nodular hyperplasia RTO; round to oval FTC; fine to coarse

Table 4, Cellular Features of the Follicular Carcinoma in FNAC

Case Cytologic

no,

diagnosis

Microfollicle  Colloid

NS S)

J

9
10

FN, cellular atypia

FN, cellular atypia Oval

FN, cellular atypia

PC, cellular atypia RTO

EN, cellular atypia Oval

NH

FN, cellular atypia

FN, cellular atypia

NH

FN, cellular atypia

Few
Frequent
Frequent
Few
Many
Rare
Rare
Frequent

Rare

Nucleus
Cellular over-

shape QZS;SU_ E:zm_ Chromatin Nucleoli 2PPing
Ovaul, elongate  Moderate MTS CTC Rare Severe

Moderate MTS Coarse Rare Severe
Oval, elongate  Moderate MTS CTC Some Severe

Mild Moderate CTC Rare Moderate

Moderate Severe CTC Many Severe
RTO Mild Mild Coarse Few Rare
Oval, elongate  Moderate MTS CTC Few Rare
Small round Mild Moderate CTC Few Severe
Small round Moderate Severe CTC Few Severe
Oval, elongate  Moderate MTS CTC Many Severe

Frequent

Some
Socme
Some
Rare
Abundant
Rare

Rare

Rare

Rare

Some

FN: follicular neoplasm  PC: papillary carcinoma RTO; round to oval MTS; moderate to severe CTC; coarse to clumping

Table 5. Comparison ot the Cytologic Features in Thyroid Neoplasm

Cytologic features

Follicular adenoma

Follicular carcinoma

Nugclear Shape

Anisonucleosis

Nuclear pleomorphism

Chromatin

Nucleoli

Cellular overlapping

Microfollicles

Colloid

Round to oval (8/9) 89%

Mild (6/9)

67%

Above mild (6/9) 67%

Fine to coarse (5/9) 56%

Present (2/9) 22%

Above mild (3/9) 33%

Frequent (3/9) 33%

Present (4/9) 44%

Oval or elongate (6/10) 60%

Moderate (7/10) 70%

Above moderate (9/10) 90%

Coarse to clumping (8/10) 80%

Present {7/10) 70%

Above moderate (8/10) 80%

Frequent (5/10) 50%

Present (5/10) 50%
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/

Fig. 2. Fine needle aspiration cytology of the follicular carcinoma, (A} Folficular carcinoma confirmed by histologic diagnosis shows
abundant syncytial clusters and small follicles, (B} Follicular cells exhibit moderate anisocytosis and anisonucleosis with hyper—
chromasia, coarse nuclear chromatin and small nucleoli, Irregularity of the nuclear membrane is also noted, (H&E).

inj 34 g e 23 gastged, 2xFo e 235 5
de} Al AE M= vl kgl 8l o) AR EEe 7
W 9% £ 9 Ase) ARFA Axd T INES 7R AEAETH BT oRlel RS XY
A7} o9 g5t F a5 AxleRs AL o)n] ofg = 3 Auky ulAAE AT el AREHEY s, &%
o]} WrEsba QIrk 910 e} MAF AEAA Y &2 GELR 2HADE o9 AlFF AEHAAE e
FEFS AENEI GF 0 7 o] it AL 9 NATES, Y] Wy, g2 d7o|=y gN4d v¥,
SAET} QAo WS ol WS 2= g7 Brpgsit  H99 HH, AXTY A, vHdAE 34 59 2 A
= QEH YL o] A&H 0T ojojzgch Mz 1 olgE E Fo] BF dEHAN(Fig. 2). T3 AYEFY AEA
IR obE 2= 71 W Aeke] ABAE o gTolx Al A ¢ 71%5—»8— FelEetolee EUEE
B e A¥OME oB zAAA A o Hu Algot  AERAS Folch o= BE 7R AT wle) A
IH 2§ 59 08 s}5s}y 1 rq]-ro]u} z= 2 o7} @Al o} 5Yst Z%*}XMI ofated AFHE A= i
ARG AX2GAT AT HEsEY ofg  F 2dUISiE 270l ¥ 4 Tt o] #< Florentine
o] gl 12 T} HTof AT qusJ AP A BD Y A7l osiix & 4 eE 5EE] ARES
st &

A
gro tgt Avrt AEA JERIT Qo Az uA AR diel 248 9A7E FNABE Aldsti 4
Holut zFM 2o WA that MEF Y AZATR ¥ 100%8} FAAAEA 99%] £ AYEE Ao 5 Uty
Zoe] A 28-S 9ol = Qe 1 Kini SR B SRR B 979 A ellM B vle} 2ol 2
o AT NEAE 2EFEL 75974 Aae £ o ZHAZ AR YAE Hole oo} 23 §FoA o)
oS ®Wsla 9, Kelman AS $16& AFZ ¢} ZAAE AR AAE HolE ol B AEFA| %ol
of MEsHH so] v AFe] Fagde] s wEFowy AU THEE & 7 oic ol AXFF A=
2T o] AES) Wslo] & o) B Zn BAFe BN IFT LT XTI FEAYH T IS
& 4 91712 Aalm Qo). o= A AAFe U F AUTh wEkA AEAF Y] HA oAt FHH
AE T ARED AHATE MEBA Aol Hele B4 A
B A7 FF ol Futgrt AR A 9 IAHEE ool Ik dAE AIRFE
W AF OFAJEOELS o2 ATkE 4= Quks AL AAle| = AN A ] 2R ARE IRES YR
L e, Aol 2l AL sk Ao g AAE HAE 9
2 AT 2EUF| Qlojd ALY APt T

U

U

The Korean Journal of Cytopathology Vol 18 No 2/2008 157



o ARAFO ME A

TE} RIET) e BE AEUFE 2TAFH T
wo] uhg- o], ATAEY] S0l w2 @ ez
ofzgol glow] AHATHY oI} A WsHE ol 2
o) Ao E WA FHol g, BHEAAA
N A7 BEHA Lok 5 T A o] ol
9] 4B FolA7|E Bk wE B 9P e

o] 7|7} Fo} AFNEH LAENES
7} QA O B2 SEE e sy 91‘11 de

Z¢] afol g otk gk & x| gof =fo] F Aoy
A7t

ThsAe AzsRo &
Rl CERIRE

Y 2ZALe) Wal} BBD B3
o, 2 AAAEAe MR
HAEA 1L & Qo] 984 2 siake) sidol
el M) 27] 9 ol AL AT e ek
Az e w2ato] o2} A 28E Fs0) A
ofo} 3 A0 2 Aztelv] TelalA %ok 0w ekl
20, ool 8 4 2E5Y0 AL AL
o[ AT AEPE| 5ol thatel AFahi 2474}
g v 2o yow AZS
o) w3 2 TS Bl 48 A dairE Toluny
A

F&S & A3

2_[:
£
J&%“
)
N?‘J
4
¥,
b1
du 3
ol
FF
pas
P

>
ret
b
b
2
AN
o
oly
-z
St
ox
i)
o,
30 T
2

[

2

og s

1 Hadi M, Gharib H, Goellner JR, Heerden JA. Has fine-nee-
dle aspiration biopsy changed thyroid practice? Endocr Pract
1997,3:9-13.

2. Corrias A, Einaudi S, Chiorboli E, et al. Accuracy of fine
needle aspiration biopsy of thyroid nodules in detecting
malignancy in childhood: comparison with conventional
clinical, laboratory, and imaging approaches. J Clin
Endocrinol Metab 2001;86:4644-8.

3. Altavilla G, Pascale M, Nenci I. Fine needle aspiration

158 CHshM=ealstsix] H193 M25 /2008

10.

11,

12,

13,

14,

15

16.

17.

18,

19,

cytology of thyroid gland diseases. Aaa Cytol 1990;34:251-
6.

Chiappetta G, Tallini G, De Biasio MC, et al, FRA-1 expres-
sion in hyperplastic and neoplastic thyroid diseases, Clin
Cancer Res 2000;6:4300-6,

Saggiorato E, De Pompa R, Volante M, et al
Characterization of thyroid 'follicular neoplasms' in fine-
needle aspiration cytological specimens using a panel of
immunohistochemical markers: a proposal for clinical
application, Endocr Relut Cancer 2005;12:305-17.
Saggiorato E, Aversa S, Deandreis D, et al, Galectin-3,
presurgical marker of thyroid follicular epithelial cell-
derived carcinomas. | Endocrinol Invest 2004;27:311-7.

. Finley DJ, Zhu B, Barden CB, Fahey TJ 3rd. Discrimination

of benign and malignant thyroid nodules by molecular
profiling. Ann Surg 2004;240:425-36; discussion 436-7.

. Mazzaferri EL. Management of a solitary thyroid nodule, N

Eingl ] Med 1993;25;328:553-9.

. Arda IS, Yildirim S, Demirhan B, Firat S, Fine needle aspi-

ration biopsy of thyroid nodules, Arch Dis Child
2001;85:313-7.

Sohn JH, Chae SW, Cho EY, Kim EJ. Diagnostic Correlation
and Accuracy Between Fine Needle Aspiration Cytology
and Histopathologic Examination. Korean | Cytopathe!
2003;14:53-9.

Bahar G, Braslavsky D, Shpitzer T et al. The cytological
and clinical value of the thyroid "follicular lesion", Am |
Otolarynge! 2003;24:217-20.

Park 1A, Ham EK. Fine needle aspiration cytology of thy-
roid nodules: assessment of diagnostic accuracy and evalu-
ation of each cytologic diagnosis, Korean | Cytopathal
1999;10:43~53,

Chu YC, Cha HJ, Min SK, Kim JM, Hwang TS.
Morphometric study on fine needle aspirates from follicular
Adenoma and follicular carcinoma of the thyroid. Korean |
Cytapathol 1998;9:63-8.

Nagashima T, Suzuki M, Oshida M, et al. Morphometry in
the cytologic evaluation of thyroid follicular lesions, Cancer
1998;84:115-8.

Kini SR, Miller JM, Hamburger JI, Smith-Purslow MJ,
Cytopathology of follicular lesions of the thyroid gland.
Diagn Cytopathel 1985;1:123-32,

Kelman AS, Rathan A, Leibowitz ], Burstein DE,| Haber RS,
Thyroid cytology and the risk of malignancy in thyroid
nodules: importance of nuclear atypia in indeterminate
specimens. Thyrid 2001;11:271-7.

Florentine BD, Staymates B, Rabadi M, Barstis |, Black A,
The reliability of fine-needie aspiration biopsy as the initial
diagnostic procedure for palpable masses: a 4-vear experi-
ence of 730 patients from a community hospital-based out-
patient aspiration biopsy clinic, Cancer 2006;107:406-16,
Dwarakanathan AA, Staren ED, D'Amore M]J, et al.
Importance of repeat fine-needle biopsy in the manage-
ment of thyroid nodules. Am J Surg 1993;166:350-2,
Cavallari V, Maiorana A, La Rosa GL, Maiorana MC,



20,

HD Park et al : Cytology of Thyroid Follicular Adenoma and Carcinoma

Scimone S, Fano RA. Morphometric studies on fine-needle
aspirates from follicular proliferative lesions of the thyroid,
Pathologica 1989;81:441-0,

Faquin WC, Cibas ES, Renshaw AA, "Atypical" cells in fine-
needle aspiration biopsy specimens of benign thyroid
cysts, Cancer 2005;105:71-9,

21,

Hayashi N, Kitaoka M. Fine-needle aspiration biopsy of the
thyroid nodule: uses and limitations, Nippon Rinshe
2007;65:2003-7.

The Korean Journal of Cytopathology Vol 19 No 2/2008 159



