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THE DIAGNOSIS OF CANCER IN THYROID FINE NEEDLE
ASPIRATION BIOPSY. SURGERY, REPEAT BIOPSY OR SPECIMEN

CONSULTATION?

AGATA STANEK-WIDERA, MAGDALENA BISKUP-FRUZYNSKA, EwA ZEMBALA-NOZYNSKA,

MIROSEAW SNIETURA, DARIUSZ LANGE

Tumor Pathology Department, Maria Sklodowska-Curie Memorial Cancer Centre and Institute of Oncology,

Gliwice Branch

Fine needle aspiration biopsy (FNA) is the only diagnostic method that allows
a preoperative diagnosis of thyroid carcinoma. An unequivocal diagnosis of a ma-
lignant change is achievable only in cases in which all cytological criteria of carci-
noma are met. The aim of the study was to evaluate the necessity of repeat thyroid
FNA in patients with papillary thyroid carcinoma verified on consultative exam-
ination (CE).

We analyzed cytology reports of thyroid FNA and CE that resulted in the diagnosis
of papillary carcinoma. Evaluation of the correlation of the cytological diagnosis
with the histopathology report was based on data obtained after the surgery.
Between 2010 and 2015 in the Institute of Oncology (IO) there were 184 can-
cers diagnosed on CE or in thyroid FNA performed primarily in IO. Additionally,
74 patients were subjected to repeat biopsy after confirmation of cancer in CE.
Histopathological diagnosis of cancer was obtained in 62 (100%) cases that were
doubly confirmed with cytological examination. The remaining 12 patients were
operated on outside the institute. From 110 FNA primarily performed in the 10,
histopathological verification was achievable in 92 cases, from which 92 (100%)
provided a confirmation of cancer, and the remaining 18 patients were operated on
outside the institute.

High (100%) specificity of cancer diagnosis in FNA established primarily and ver-
ified on CE (second independent assessment) indicates that repeat FNA in order to
confirm the diagnosis is unnecessary.
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Introduction

The routine use of fine needle aspiration (FNA),
a diagnostic technique introduced in 1960 in Sweden
and further developed in the USA, and the progress
of imaging methods have resulted in a decrease of
unnecessary surgical interventions in benign lesions
and an increase in detection of thyroid neoplasms {1,

2,3,4,5,6,7L

In 2007 the implementation of the Bethesda Sys-
tem for Reporting Thyroid Cytopathology (BSRTC),
which classifies the cytopathological reports into
6 categories, clearly divided the thyroid lesions veri-
fied in FNA into groups in which the surgical inter-
vention is either inadmissible, possible, recommend-
ed or necessary {5, 8, 91.

This is all the more significant as 3% to 7% of
thyroid nodules are malignant and the only method
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Table I. Comparison of the risk of malignancy of the NCI
Bethesda System for Reporting Thyroid Cytopathology
diagnostic categories and the risk of malignancy proposed
in Polish guidelines (on the basis of {51, with minor mod-

ifications)

BSRTC CATEGORY ROM IN ROM IN PoLisH
BSRTC (%) GUIDELINES (%)

I — non-diagnostic 1-4 5-10

II — benign 0-3 <1

III — FLUS 5-15 ~5

IV — SFN 15-30 5-20

V-SM 60-75 30-50

VI — malignant 97-99 95-100

BSRTC — Bethesda System for Reporting Thyroid Cytopathology; ROM — risk
of malignancy; FLUS — follicular lesion of undetermined significance; SFN —
suspicious for follicular neoplasm; SM — suspicious for malignancy

that allows a preoperative (PO) qualification for the
concrete malignancy risk group is FNA. The report
of “malignancy” — diagnostic category VI (DC VI) of
BSRTC — carries the risk of malignancy of 97-99%
(95-100% in Polish guidelines), and, what is equally
important, most of these lesions are papillary thyroid
carcinomas (PTC) (Table ) {1, 5, 8, 10, 11, 12, 13}.
The number of PTC variants (WHO classification)
and changes that mimic PTC in cytology cause the
need of preoperative confirmation of cytological di-
agnosis of papillary carcinoma by another patholo-
gist. Repeating the FNA unnecessarily prolongs the
diagnostic process by causing irrelevant doubts when
the result of the second FNA is different than DC VI.

The aim of the study was to evaluate the necessi-
ty of repeat thyroid fine needle aspiration in patients

{
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DCI, DCII
n = 15509

DCIII
n = 395

DCIV
n = 352

L
L DCV

n = 290
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3y I

16656 total FNAs

n=110

Fig. 1. Proportion of particular diagnostic categories in the
study group
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with papillary thyroid carcinoma verified on consul-
tative examination.

Material and methods

The analyzed material consisted of cytological re-
ports of thyroid carcinoma diagnosed in FNA and
consultative examinations (CEs) performed in the
Department of Tumor Pathology of Maria Sklodows-
ka-Curie Memorial Cancer Center and Institute of
Oncology, Gliwice Branch. The research concerned
the period from January 2010, when the Bethes-
da System for Reporting Thyroid Cytopathology
(BSRTC) was implemented in Poland, to April 2015.
FNAs performed at the study institution were per-
formed in 2-person teams of a pathologist and radiol-
ogist, under ultrasound guidance. The material was
obtained by 25-gauge needles. The smears were fixed
in 95% alcohol and stained with hematoxylin-eosin
(HE). Each case consisted of at least two smears (more
specimens were taken if there was scanty material).
The material remaining in the aspiration needle was
collected for molecular analysis. Each test contained
a description of the site of the biopsy with the size of
the nodule and ultrasound photography. Our mate-
rial included 16 656 FNAs in which there were 110
cases of papillary carcinoma (DC VI) (Fig. 1).

Histopathological verification was available in 92
cases; the remaining patients were operated on in
other institutions. Additionally, we analyzed 74 cy-
tological CEs. The CEs (from 2 to 4 smears stained
with HE) consisted of primary papillary carcinoma
diagnosis and the description of the site of the lesion.
In all 74 consulted cases, after the confirmation of the
diagnosis, repeat biopsy was performed for a molec-
ular test and another evaluation. In this group, his-
topathological follow-up was obtainable in 62 cases,
while 12 patients were lost from observation.

Based on data collected after the surgical resection
performed in our institution, the cytohistologic cor-
relation was evaluated.

Results

One hundred eighty-four cytological diagnoses of
thyroid malignancy were made from 2010 to 2015 in
the Department of Tumor Pathology of the Institute
of Oncology (10), either in FNA performed in IO or
on CE.

For 110 FNAs performed in IO, histopatho-
logical (HP) verification was accessible in 92 cases,
from which in 92 (100%) cases a malignancy was
confirmed. The remaining 18 patients were treated
surgically in other institutions. From 92 malignant
neoplasms, papillary thyroid carcinoma (PTC) com-
prised 83.7%. Among 77 PTC we obtained 57 re-
ports of the classical (CVPTC) and 20 reports of the
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follicular variant of PTC (FVPTC), including 1 report
of non-invasive follicular variant of papillary thyroid
carcinoma (NI-FVPTC).

On CE, the diagnosis of PTC was confirmed in
100% of cases. Repeat FNA supported the primary
and consultative diagnosis in 100%. Histopatholog-
ical examination confirmed the diagnosis of PTC in
62 cases (100%), including 32 FVPTC (1 NI-
FVPTC). The remaining 12 patients were subject-
ed to excision at another institution. Altogether in
our analysis there were 138 PTC — 84 CVPTC, 52
FVPTC (2X NI-FVPTC), 1 Warthin-like variant of
PTC and 1 diffuse sclerosing variant of PTC.

Discussion

Fine needle aspiration is invariably the best meth-
od of preoperative diagnostics and rational triage of
patients to surgical treatment or observation {5, 14}.
In the case of DC VI (“malignant” diagnosis), the rec-
ommended treatment is thyroidectomy. When the in-
terpretation is provided by an experienced pathologist
who strictly follows the diagnostic guidelines, the cy-
tohistologic (CH) correlation of the DC VI with post-
operative outcome is very high. If a biopsied nodule is
malignant on cytological examination, then according
to the BSRTC it is malignant in 97-99% of cases on fi-
nal pathology. The CH correlation is the highest in this
category. This opinion is shared by many researchers.

Mekel et al. retrospectively analyzed 1197 FNAs
of patients operated on in the period 2002-2013. The
CH correlation was assessed at 94%. In this study the
PTC comprised 100% of malignancies [15].

A similar outcome was achieved by Lew ¢t /., who
obtained 97% confirmation of a malignant neoplasm
in the histopathological report; PTC amounted to
92% (82% CVPTC and 18% FVPTC). The analyzed
cases were consulted and classified according to the
BSRTC [16}. A similar (98.7%) CH correlation was
reported by Strickland ez a/. {171 Mittendorf ez a/.
observed 100% CH correlation. For 622 FNAs there
were 36 DC VI (6%) {18}. Albuja-Cruz ez a/l. sub-
mitted a study in which all analyzed patients (1086
FNA) had histopathological verification (lobectomy
or thyroidectomy). They received 199 DC VI reports
for nodules smaller than 4 cm and 20 for nodules
larger than 4 cm. Histopathological examination
demonstrated 96% correlation for the “<4 cm” nod-
ules and 100% correlation for the “>4 cm” nodules
[19]. Kleiman ez /. also proved that BSRTC catego-
ries are a satisfactory tool for assessment of the risk of
malignancy of the biopsied nodules {201].

Our study is particularly noteworthy, because
apart from the analysis of our own material, which
revealed 100% CH correlation, we also evaluated the
material from other institutions. Consultative exam-
ination of the FNA was not the end of the diagnos-

tic process. Each patient was subjected to a repeat
FNA, which provided 100% compatibility with the
primary diagnosis, and 100% compatibility with the
post-operative material.

The correlation of FNA and HP reports is high
in all publications concerning this matter, and all re-
searchers present similar conclusions. Predictability
of DC VI is very high, but mistakes are also likely to
occur at this diagnostic stage. The recommendation
for DC VI is thyroidectomy, but taking into account
that the risk of malignancy is 97-99%, for every 100
thyroidectomies 1-3 are unnecessary. There is a much
higher divergence between FNA and HP in the DC
V and IV, and the results are even more confounding
for DC I [21, 22, 23, 24, 25, 26, 27, 281.

As long as in the case of DCIV or V the risk of ma-
lignancy is at the level of 15-30% or 60-75%, respec-
tively, so the premise is that there is no alternative to
lobectomy and thorough examination of the whole
material, the DC VI imposes instant radical manage-
ment {5, 8}. The errors occurring at this stage of di-
agnostics result from a few factors. Pathologists who
deal with the preoperative CE have enough experi-
ence, but sometimes the material is scanty or not well
processed. In such cases we need to consider “taking
a step back” from the DC VI diagnosis and report
DC 'V, which will result in lobectomy.

Jang et al. analyzed cases which appeared malig-
nant in cytology examination and proved benign on
HP verification {29]. In the literature there are many
descriptions of changes that may emerge in the thy-
roid gland as a result of multiple punctures, such as
hemorrhage, vascular thrombosis, fibrosis, infarction,
fibrinoid necrosis, cystic degeneration, vascular and
capsular pseudoinvasion, angioinvasion and cellular
atypia {30, 31, 32]. The damage caused in the thyroid
gland due to FNAs repeated unnecessarily causes con-
siderable difficulties in establishing the final diagnosis
from the post-operative material {30, 33, 34, 35, 36].

Follicular variant of PTC is the second, after
CVPTC, most common form of thyroid cancer. Spe-
cial attention has recently been given to the encap-
sulated non-invasive follicular variant of papillary
thyroid carcinoma: NI-FVPTC due to its indolent
course. It is proposed to treat this tumor as an adeno-
ma {14, 17, 37, 38, 391. It is often difficult, though,
to assess the capsular invasion if the patient had mul-
tiple biopsies and the capsule has features that cause
difficulties in distinguishing between capsular dam-
age and invasion. Treating NI-FVPTC as an adeno-
ma, according to the researchers, reduces the risk of
malignancy in all BSRTC categories, with the most
considerable decline in DC V and VI, which may
have an impact on the extent of the surgery {40, 41}.

Altogether in our analysis there were 138 PTCs,
including 84 CVPTCs and 52 FVPTCs (2X NI-
FVPTC).
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Fig. 2. A, B — examples of DC VI of the Bethesda system: A) microcellular carcinoma (metastatic); B) classical papillary
thyroid carcinoma; C) typical histology of PTC and D) its manifestation in cytology of hyalinizing trabecular tumor
(HTT) resembling PTC (staining HE)

Another important factor that affects FNA inter-
pretation is the particular character of thyroid nod-
ules. There are many mimics of PTC, such as chronic
lymphocytic thyroiditis, benign papillary hyperplas-
tic nodules or papillary hyperplasia in Graves’ dis-
ease. Rare variants of PTC cannot be omitted: tall
cell variant and oncocytic PTC {36, 40]. We believe
that strict following of the guidelines of PTC diag-
nosis and adopting the rule that we do not diagnose
PTC unless all its characteristic features are present
in the cytology image minimizes the possibility of an
error. However, there is a benign neoplasm that has
the cytological characteristics of PTC — hyalinizing
trabecular tumor (HTT). It is crucial to remember
that if there is abundant material in the cytology
smear (much more abundant than in PTC) and in ev-
ery sheet of cells there are a few inclusions, we should
always report DC V with the note that the tumor has
to be differentiated between PTC and HTT (Fig. 2).
Hyalinizing trabecular tumor is a benign lesion that
does not require any treatment, but a lobectomy is
necessary to make a definite diagnosis {36].

Bethesda System for Reporting Thyroid Cytopa-
thology in the case of cytological diagnosis of pap-
illary carcinoma is a perfect tool for predicting the
HP diagnosis, but it is critical to remember about
the abnormal images of the rare lesions {36, 39, 42}.
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Conclusions

High (100%) specificity of cancer diagnosis in
FNA established primarily and verified on CE (sec-
ond independent assessment) indicates that repeat
FNA in order to confirm the diagnosis is unnecessary.

The authors declare no conflict of interest.

References

1. Mazeh H, Beglaibter N, Prus D, et al. Cytohistologic correlation
of thyroid nodules. Am J Surg 2007; 194: 161-163.

2.Faquin WC, Baloch ZW. Fine-needle aspiration of follicular
patterned lesions of the thyroid: Diagnosis, management, and
follow-up according to National Cancer Institute (NCI) recom-
mendations. Diagn Cytopathol 2010; 38: 731-739.

3. Theoharis C, Adeniran AJ, Roman S, et al. The impact of im-
plementing The Bethesda System for reporting of thyroid FNA
at an academic center. Diagn Cytopathol 2013; 41: 858-863.

4. Mondal SK, Sinha S, Basak B, et al. The Bethesda system for re-
porting thyroid fine needle aspirates: A cytologic study with his-
tologic follow-up. J Cytol Indian Acad Cytol 2013; 30: 94-99.

5. Cibas ES, Ali SZ. NCI Thyroid FNA State of the Science Confer-
ence The Bethesda System For Reporting Thyroid Cytopatholo-
gy. Am J Clin Pathol 2009; 132: 658-665.

6. Marchevsky AM, Walts AE, Bose S, et al. Evidence-based evalu-
ation of the risks of malignancy predicted by thyroid fine-needle
aspiration biopsies. Diagn Cytopathol 2010; 38: 252-259.


http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+16830963
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+26324158
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+16830963
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+16830963
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+26171175
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+17618796
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+17618796
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+20049964
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+20049964
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+20049964
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+20049964
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+23512999
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+23512999
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+23512999
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+23833397
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+23833397
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+23833397
http://www.ncbi.nlm.nih.gov/pubmed/19846805
http://www.ncbi.nlm.nih.gov/pubmed/19846805
http://www.ncbi.nlm.nih.gov/pubmed/19846805
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+19813257
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+19813257
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+19813257

CANCER CELLS IN THYROID FINE NEEDLE ASPIRATION BIOPSY

7. Dean DS, Gharib H. Fine-needle aspiration biopsy of the thyroid
gland. In: De Groot L], Beck-Peccoz B, Chrousos G, et al. (eds.).
Endotext. South Dartmouth (MA): MDText.com, Inc.; 2000.

8. Jarzab B, Sporny S, Lange D, et al.; Polish Endocrinology Society,
Polish Thyroid Society, Polish Pathologic Society et al. [Diagnosis
and treatment of thyroid cancer — Polish guidelines}. Endokrynol
Pol 2010; 61: 518-568.

9. Baloch ZW, Cibas ES, Clark DP, et al. The National Cancer Insti-
tute Thyroid fine needle aspiration state of the science conference:
a summation. CytoJournal 2008; 5: 6.

10. Bugalho MJ, Santos JR, Sobrinho L. Preoperative diagnosis of
medullary thyroid carcinoma: fine needle aspiration cytology as
compared with serum calcitonin measurement. J Surg Oncol
2005; 91: 56-60.

11. Yang J, Schnadig V, Logrono R, et al. Fine-needle aspiration of
thyroid nodules: a study of 4703 patients with histologic and clin-
ical correlations. Cancer 2007; 111: 306-315.

12. McHenry CR, Walfish PG, Rosen IB. Non-diagnostic fine needle
aspiration biopsy: a dilemma in management of nodular thyroid
disease. Am Surg 1993; 59: 415-419.

13. Gharib H, Goellner JR, Johnson DA. Fine-needle aspiration cy-
tology of the thyroid. A 12-year experience with 11,000 biopsies.
Clin Lab Med 1993; 13: 699-709.

14. Damiani D, Suciu V, Vielh P. Cytopathology of follicular cell nod-
ules. Endocr Pathol 2015; 26: 286-290.

15. Mekel M, Gilshtein H, Al-Kurd A, et al. Negative fine-needle
aspiration in patients with goiter: should we doubt it? World
J Surg 2016; 40: 124-128.

16. Lew JI, Snyder RA, Sanchez YM, et al. Fine needle aspiration of
the thyroid: correlation with final histopathology in a surgical se-
ries of 797 patients. ] Am Coll Surg 2011; 213: 188-194.

17. Strickland KC, Howitt BE, Marqusee E, et al. The impact of non-
invasive follicular variant of papillary thyroid carcinoma on rates
of malignancy for fine-needle aspiration diagnostic categories.
Thyroid 2015; 25: 987-992.

18. Mittendorf EA, Khiyami A, McHenry CR. When fine-needle as-
piration biopsy cannot exclude papillary thyroid cancer: a thera-
peutic dilemma. Arch Surg 2006; 141: 961-966.

19. Albuja-Cruz MB, Goldfarb M, Gondek SS, et al. Reliability of

fine-needle aspiration for thyroid nodules greater than or equal to

4 cm. J Surg Res 2013; 181: 6-10.

Kleiman DA, Beninato T, Soni A, et al. Does bethesda category

predict aggressive features in malignant thyroid nodules? Ann

Surg Oncol 2013; 20: 3484-3490.

21. Srbova L, Gabalec F, Ryska A, et al. Results of retrospective classi-

fication of thyroid FNAs according to the Bethesda system: would

this have improved accuracy? Cytopathology 2015; 26: 231-237.

Chen JC, Pace SC, Chen BA, et al. Yield of repeat fine-needle

aspiration biopsy and rate of malignancy in patients with atypia

or follicular lesion of undetermined significance: the impact of the

Bethesda System for Reporting Thyroid Cytopathology. Surgery

2012; 152: 1037-1044.

Broome JT, Cate E, Solorzano CC. Utilization and impact of re-

peat biopsy for follicular lesion/atypia of undetermined signifi-

cance. World J Surg 2014; 38: 628-633.

Ho AS, Sarti EE, Jain KS, et al. Malignancy rate in thyroid nod-

ules classified as Bethesda category III (AUS/FLUS). Thyroid

2014; 24: 832-839.

25. Harvey AM, Mody DR, Amrikachi M. Thyroid fine-needle as-
piration reporting rates and outcomes before and after Bethesda
implementation within a combined academic and community
hospital system. Arch Pathol Lab Med 2013; 137: 1664-1668.

26. ShiY, Ding X, Klein M, et al. Thyroid fine-needle aspiration with
atypia of undetermined significance: a necessary or optional cate-
gory? Cancer 2009; 117: 298-304.

27. Renshaw AA, Gould EW. Reducing indeterminate thyroid FNAs.
Cancer Cytopathol 2015; 123: 237-243.

20.

22.

23.

24.

28.

Kholovi I, Ludvikovd M. Thyroid atypia of undetermined signif-
icance or follicular lesion of undetermined significance: an indis-
pensable Bethesda 2010 diagnostic category or waste garbage?
Acta Cytol 2014; 58: 319-329.

29. Jang EK, Song DE, Gong G, et al. Positive cytology findings and

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

a negative histological diagnosis of papillary thyroid carcinoma in
the thyroid: is it a false-positive cytology or a disappearing tumor?
Eur Thyroid J 2013; 2: 203-210.

Polyzos SA, Anastasilakis AD. Clinical complications following
thyroid fine-needle biopsy: a systematic review. Clin Endoctinol
(Oxf) 2009; 71: 157-165.

Hales MS, Hsu FS. Needle tract implantation of papillary carci-
noma of the thyroid following aspiration biopsy. Acta Cytol 1990;
34: 801-804.

Ito Y, Tomoda C, Uruno T, et al. Needle tract implantation of
papillary thyroid carcinoma after fine-needle aspiration biopsy.
World J Surg 2005; 29: 1544-1549.

Ito Y, Asahi S, Matsuzuka F, et al. Needle tract implantation of
follicular neoplasm after fine-needle aspiration biopsy: report of
a case. Thyroid 2006; 16: 1059-1062.

Uchida N, Suda T, Inoue T, et al. Needle track dissemination of
follicular thyroid carcinoma following fine-needle aspiration biop-
sy: report of a case. Surg Today 2007; 37: 34-37.

Xu B, Wang L, Tuttle RM, et al. Prognostic impact of extent
of vascular invasion in low-grade encapsulated follicular cell-de-
rived thyroid carcinomas: a clinicopathologic study of 278 cases.
Hum Pathol 2015; 46: 1789-1798.

Baloch ZW,, LiVolsi VA. Cytologic and architectural mimics of
papillary thyroid carcinoma. Diagnostic challenges in fine-needle
aspiration and surgical pathology specimens. Am J Clin Pathol
2006; 125 Suppl: S135-144.

Faquin WC, Wong LQ, Afrogheh AH, et al. Impact of reclassi-
fying noninvasive follicular variant of papillary thyroid carcinoma
on the risk of malignancy in The Bethesda System for Reporting
Thyroid Cytopathology. Cancer Cytopathol 2016; 124: 181-187.
Rivera M, Tuttle RM, Patel S, et al. Encapsulated papillary thy-
roid carcinoma: a clinico-pathologic study of 106 cases with em-
phasis on its morphologic subtypes (histologic growth pattern).
Thyroid 2009; 19: 119-127.

Yang J, Gong Y, Yan S, et al. Comparison of the clinicopathologi-
cal behavior of the follicular variant of papillary thyroid carcinoma
and classical papillary thyroid carcinoma: A systematic review and
meta-analysis. Mol Clin Oncol 2015; 3: 753-764.

Englum BR, Pura J, Reed SD, et al. A bedside risk calculator to
preoperatively distinguish follicular thyroid carcinoma from fol-
licular variant of papillary thyroid carcinoma. World J Surg 2015;
39: 2928-2934.

Ganly I, Wang L, Tuttle RM, et al. Invasion rather than nuclear
features correlates with outcome in encapsulated follicular tu-
mors: further evidence for the reclassification of the encapsulated
papillary thyroid carcinoma follicular variant. Hum Pathol 2015;
46: 657-664.

Giorgadze TA, Scognamiglio T, Yang GCH. Fine-needle aspira-
tion cytology of the solid variant of papillary thyroid carcinoma:
a study of 13 cases with clinical, histologic, and ultrasound cor-
relations. Cancer Cytopathol 2015; 123: 71-81.

Address for correspondence

Miroslaw Snietura MD PhD
Tumor Pathology Department
Institute of Oncology, Wybrzeze Armii Krajowej 15

44-

tel.

101 Gliwice, Poland

: +48 32278 94 00

Fax: +48 32 278 94 15
e-mail: mirek(@snietura.net

23


http://www.ncbi.nlm.nih.gov/books/NBK285544/
http://www.ncbi.nlm.nih.gov/books/NBK285544/
http://www.ncbi.nlm.nih.gov/books/NBK285544/
http://www.ncbi.nlm.nih.gov/pubmed/21049469
http://www.ncbi.nlm.nih.gov/pubmed/21049469
http://www.ncbi.nlm.nih.gov/pubmed/21049469
http://www.ncbi.nlm.nih.gov/pubmed/21049469
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+18394201
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+18394201
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+18394201
http://www.ncbi.nlm.nih.gov/pubmed/15999359
http://www.ncbi.nlm.nih.gov/pubmed/15999359
http://www.ncbi.nlm.nih.gov/pubmed/15999359
http://www.ncbi.nlm.nih.gov/pubmed/15999359
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+17680588
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+17680588
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+17680588
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+8323073
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+8323073
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+8323073
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+8222583
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+8222583
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+8222583
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+26227345
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+26227345
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+26319258
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+26319258
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+26319258
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+21601489
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+21601489
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+21601489
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+26114752
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+26114752
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+26114752
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+26114752
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+17043273
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+17043273
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+17043273
http://www.ncbi.nlm.nih.gov/pubmed/23428179
http://www.ncbi.nlm.nih.gov/pubmed/23428179
http://www.ncbi.nlm.nih.gov/pubmed/23428179
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+23812773
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+23812773
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+23812773
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+25077794
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+25077794
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+25077794
http://www.ncbi.nlm.nih.gov/pubmed/23040711
http://www.ncbi.nlm.nih.gov/pubmed/23040711
http://www.ncbi.nlm.nih.gov/pubmed/23040711
http://www.ncbi.nlm.nih.gov/pubmed/23040711
http://www.ncbi.nlm.nih.gov/pubmed/23040711
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+24233659
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+24233659
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+24233659
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+24341462
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+24341462
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+24341462
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+24168507
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+24168507
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+24168507
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+24168507
http://www.ncbi.nlm.nih.gov/pubmed/19711470
http://www.ncbi.nlm.nih.gov/pubmed/19711470
http://www.ncbi.nlm.nih.gov/pubmed/19711470
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+25644425
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+25644425
http://www.ncbi.nlm.nih.gov/pubmed/25195864
http://www.ncbi.nlm.nih.gov/pubmed/25195864
http://www.ncbi.nlm.nih.gov/pubmed/25195864
http://www.ncbi.nlm.nih.gov/pubmed/25195864
http://www.ncbi.nlm.nih.gov/pubmed/24847454
http://www.ncbi.nlm.nih.gov/pubmed/24847454
http://www.ncbi.nlm.nih.gov/pubmed/24847454
http://www.ncbi.nlm.nih.gov/pubmed/24847454
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+19170717
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+19170717
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+19170717
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+2256415
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+2256415
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+2256415
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+16311845
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+16311845
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+16311845
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+17042694
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+17042694
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+17042694
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+17186343
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+17186343
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+17186343
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+26482605
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+26482605
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+26482605
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+26482605
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+16830963
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+16830963
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+16830963
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+16830963
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+26457584
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+26457584
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+26457584
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+26457584
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+19191744
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+19191744
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+19191744
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+19191744
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+26171175
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+26171175
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+26171175
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+26171175
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+26324158
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+26324158
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+26324158
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+26324158
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+25721865
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+25721865
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+25721865
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+25721865
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+25721865
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+25572906
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+25572906
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+25572906
http://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+25572906

	The diagnosis of cancer in thyroid fine needle aspiration biopsy. Surgery, repeat biopsy or specimen
	Abstract
	Introduction
	Material and methods
	Results 
	Discussion 
	Conclusions 
	Tables and Figures
	Table I.
	Fig. 1.
	Fig. 2.

	References


