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Summary. Background and aim of the work: Fine needle aspiration biopsy (FNAB) of thyroid is an indispen-
sable procedure in the evaluation of patients with thyroid nodules. The aim of this study was to evaluate the
benefit of ultrasonography (USG)-guided FNAB compared to the conventional method. Mezhods: In this
comparative cross-sectional study FNAB samples were collected in 1984 (G1) and 2011 (G2). In G1 (113
patients) FNAB was performed by palpation, and in G2 (1,049 patients) it was USG-guided. Statistical
analysis included sensitivity, specificity, positive/negative predictive value, and likelihood ratio. Associations
were considered statistically significant when p-va/ue<0.05. Results: The percentage of unsatisfactory material
was 24% in G1 and 7.8% in G2. The sensitivity/specificity in G1 were 40% / 71%, and in G2, 83% / 94.7%.
In G2, it was possible to select 77.7% of malignant nodules for surgery, while in G1 only 10%. In G2, the
frequency of malignancies was similar between nodules smaller and larger than 1 cm (Fisher’s exact test p-
value=0.33). Conclusions: Our data confirm that FNAB is a valid technique for screening malignant thyroid
nodules, especially when guided by USG. Since subcentimetric nodules harbor malignancy as much as larger
nodules, we recommend performing FNAB in all thyroid nodules, regardless of size.

Key words: thyroid gland nodules, nodular goiter, thyroid needle aspiration, differentiated thyroid cancer,
cytopathology

«ACCURATEZZA DIAGNOSTICA DELL'UTILIZZO DELL’AGO ASPIRATO SOTTILE PER LA TIROIDE: STUDIO COMPA-
RATIVO DELLA TECNICA CON E SENZA ECOGRAFIA»

Riassunto. Contesto e scopo dello studio: Lagoaspirato della tiroide (FNAB) & una procedura indispensabile per
la valutazione di pazienti con noduli alla tiroide. Questo studio intende valutare i benefici derivanti dall’a-
goaspirato con ultrasonografia guidata (USG) paragonato al metodo tradizionale. Metodi: In questo studio
comparativo trasversale, i campioni ottenuti con FNAB sono stati raccolti nel 1984 (G1) e nel 2011 (G2). Nel
G1 (113 pazienti) FNAB ¢ stato eseguito attraverso la palpazione, nel G2 (1.049 pazienti) ¢ stato eseguito
un USG. Le analisi statistiche comprendevano sensibilita, specificita, valore predittivo positivo/negativo e
rapporto di verosimiglianza. Le associazioni sono state considerate statisticamente significative in presenza
di p-value<0.05. Risultati: La percentuale di materiale non soddisfacente ¢ stata del 24% nel G1 e del 7,8%
nel G2. La sensibilita/specificita nel G1 sono state del 40% / 71% e nel G2 del 83% / 94,7%. Nel G2 ¢ stato
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possibile selezionare 77,7% di noduli maligni per chirurgia, mentre nel G1 solo il 10%. Nel G2, la frequenza
di neoplasie maligne era simile tra i noduli pit piccoli e piu larghi di 1 cm (Test di Fisher p-value=0,33).

Conclusioni: I nostri dati confermano che FNAB ¢ una tecnica valida per lo screening dei noduli maligni della

tiroide, specialmente quando guidata con USG. Dal momento che i noduli piu piccoli di 1 cm potrebbero

essere maligni cosi come quelli pit larghi, raccomandiamo di eseguire FNAB per tutti i noduli tiroidei, indi-

pendentemente dalle dimensioni.

Parole chiave: noduli tiroidei, noduli del gozzo, agoaspirato della tiroide, cancro differenziato della tiroide,

citopatologia
Introduction

Despite the high prevalence of thyroid nodules
(1), the low frequency of malignancy in them makes
it impractical to perform surgical removal in all cases,
considering the morbidity/mortality of the proce-
dure. Before the use of fine needle aspiration biopsy
(FNAB) of the thyroid, selection of patients with
thyroid nodules for surgery was only based on clini-
cal criteria. These days, ultrasonographic aspects and
nodule consistency, or the presence of atypical cervi-
cal lymphadenopathy, are factors still considered in the
indication for surgery in subjects with indeterminate
cytological diagnosis.

The introduction of ultrasonography (USG) in
the study of thyroid nodules confirmed the high prev-
alence of these lesions in the general population (1,
2) and has become an auxiliary element of great value
in guiding FNAB, providing access to minor lesions
with less risk of puncturing large vessels. Furthermore,
in cases of multinodular goiters, by USG it is possible
to select nodules with ultrasonographic predictors of
malignancy, which must have priority in cytological
evaluation, improving the sensitivity and specificity of
the technique.

In the present study, we investigated the differ-
ences in diagnostic value between thyroid FNAB
guided by palpation and by USG in relation to ma-
terial sufficiency and accuracy in selecting malignant
nodules for surgery.

Materials and methods

We compared two groups of patients with nodu-
lar goiters who underwent FNAB. In both groups the

sample collection was performed by the same physi-
cian. In the first group (G1), the 113 palpation-guided
FNAB were performed in 90 consecutive patients
from the Outpatient Clinic for Thyroid Gland Dis-
eases, at the School Hospital Complex under Prof. Ed-
gard Santos, Federal University of Bahia (C-HUPES/
UFBa), in 1984. The second group (G2) included
1,049 FNAB samples performed at the Department
of Ultrasonography and Pathology of the Sio Rafael
Hospital, Monte Tabor Foundation (HSR), in 2011.
The study was previously approved by the HSR Ethics
Committee in Research and all the patients gave their
informed consent to participate in this study.

Samples were considered suitable for diagnosis
when, in at least two slides, there were six or more
groups of well-preserved follicular cells, each group
consisting of at least ten cells (3) or a smaller number
of cells with atypia (4, 5). In those patients whose first
FNAB presented insufficient material to determine
cytological diagnosis, a second FNAB was performed.
When the second FNAB was satisfactory for diagno-
sis, the latter was considered as definitive.

The cytological study was performed by a single
observer in G1, and cytological diagnoses were graded
as follows: unsatisfactory material, negative for ma-
lignancy, suspicious for malignancy and positive for
malignancy. Fifty subjects from G1 were referred for
thyroidectomy.

The cytological evaluation in G2 was performed
by several members of the service staff, who randomly
analyzed a certain number of tests in their work rou-
tine. During collection of the G2 data the Bethesda
classification had already been proposed (6, 7) and pa-
thologists were free to use it or not, a fact that was
considered in the analysis of data. Thirty-nine patients
were identified as candidates for surgery, out of 96 sub-
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jects diagnosed with Bethesda III-VI (or other equiva-
lent diagnoses). The 10 patients with nodules larger
than 3 cm all underwent surgery.

In both groups, the type of surgery the patients

underwent was total thyroidectomy.
FINAB technique

In G1, the nodules were fixed with one hand and
the executor aspirated the material with the other,
making two or three punctures in palpable nodules.
The slides did not identify the lobe affected, only the
patient’s name, and it was not possible to distinguish if
the palpable lesion corresponded to only one or several
confluent nodules.

In G2, the nodules were partly fixed by the ul-
trasonographer with the transducer unit of the USG
device, while the other observer punctured inside the
lesion away from the fluid-filled areas (cysts) or caliber
vessels. In the presence of true cysts, we proceeded to
aspiration of the fluid, which was sent for analysis by
cell-block technique after centrifugation. In complex
nodular lesions, we attempted to aspire solid parts.
Nodules larger than 3cm in the largest diameter were
evaluated on their upper, middle and lower third part,
with the same radial movements, and, when they were
heterogeneous (suggesting they were confluent nod-
ules) we aimed to puncture areas with different pat-
terns of echogenicity. When there was more than one
nodule in the same lobe, we started by puncturing the
largest nodules or those with ultrasonographic features
suggestive of malignancy (8-11). The collected materi-
al was placed on microscope slides, identified with the
patient’s name and the nodule location (RL for right
lobe, LL for left lobe, and I for isthmus).

On average, six blades were made per aspirated
nodule in both G1 and G2, which were immediately
fixed in a solution of ethanol 96%, and then stained
with Papanicolau staining. Congo red staining was
used in those cases suspected of medullary carcinoma.

Statistical analysis
Data were stored and analyzed using the Szazisti-

cal Package for the Social Sciences version 20.0 (SPSS®,
IBM). To evaluate the association of malignancy with

categorical variables (size of the nodules in uninodular
goiters; <lcm and >lcm) we used Pearson’s test, and
the association was considered statistically significant
when p-value<0.05.

Data analysis in G1 took into consideration the
material aspirated as a whole, while in G2 each thyroid
lobe was considered. The 49 patients who underwent
surgery in G2 enabled us to make 93 comparisons
between cytological and histopathological diagnosis
(considering the lobes studied). When we sought to
evaluate whether the nodule size affects the possibility
of malignancy we considered the single nodules sepa-
rately, which were classified as <1cm and >1cm in their
largest diameter.

In order to make the diagnosis classifications ap-
plied in both groups compatible, unsatisfactory material
was considered as Bethesda I, negative for malignancy
as Bethesda II, suspicious for malignancy as Bethesda
III-V, and positive for malignancy as Bethesda V1.

Sensitivity, specificity, positive and negative pre-
dictive values of FNAB were calculated for both
groups. Sensitivity was calculated by dividing the
number of FNAB-positive nodules by the number of
malignant nodules (histopathology). Specificity was
calculated by dividing the number of FNAB-negative
nodules by the number of benign nodules (histopa-
thology). Indeterminate diagnosis cases were not con-
sidered for this calculation.

The likelihood ratio was used for diagnostic tests
with more than two possible results, such as cytopa-

thology.

Results
Group 1

Clinical data of patients who did not under-
go surgical treatment were not recovered. The first
FNAB performed in each patient frequently exhibited
unsatisfactory material for diagnosis, but as more tests
were performed, the smears showed greater cellular-
ity, especially in cases of malignancy and lymphocytic
thyroiditis. The 50 patients who underwent surgery
had normal thyroid function and clinical parameters;
only the consistency of the nodule helped in predict-
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ing malignancy. Forty (80%) patients had thyroid con-
sistency described as elastic. Out of the five cases of
cancer, three (60%) had a hard and stony gland con-
sistency.

One case had a smear with unsatisfactory mate-
rial for diagnosis, there being few follicular cells, and
some cells with voluminous hyperchromatic nuclei and
scanty cytoplasm. It was the only case in which cyto-
logical analysis alone indicated surgical treatment. It
was a papillary thyroid carcinoma.

Group 2

Of the 1,049 patients, 903 (86.1%) were female,
and the mean age was 49.97+14.7 years (ranging from
7-88 years). Table 1 shows the demographic, cyto-
logical and histopathological characteristics in both
groups. 7.8% of FNAB in G2 patients exhibited insuf-
ficient material, but only 2.1% of punctures produced

unsatisfactory material for diagnosis in patients who
underwent surgery. Two cases recorded in this group
refer to patients with multinodular goiters in whom
there was cytological diagnosis of Bethesda IV and V
in one of the lobes, and the material was insufficient
for diagnosis in the contralateral lobe. Patients who
underwent surgery given the enlargement of the gland
(10 cases) did not present any unsatisfactory material.

Table 2 refers to the distribution of the 1,521
nodules according to their location in the gland; we
note that 57.3% of the patients examined suffered
from uninodular goiters. Of the 96 patients with diag-
nosis or suspicion of malignancy, 75 (78.1%) had uni-
nodular goiters. In patients from this group who un-
derwent surgery, 63.3% had uninodular goiters. How-
ever, of those patients who underwent surgery due to
an increase in thyroid volume, 90% had multinodular
goiters. In this group the consistency of nodules was
not evaluated.

Table 1. Demographic, cytological and histopathological characteristics from both groups evaluated by FNAB and surgery.

Group 1 Group 2 Proportions Test
Gender
Male 3 8
Female 47 41
Age (years) 39.3+12.0 45.6+16.1
Cytopathological diagnosis
Unsatisfactory material (Bethesda I) 12 (24%) 2 (2.1%) 0.0001
Negative for malignancy (Bethesda II) 33 (66%) 37 (39%) 0.018
Suspicion for malignancy (Bethesda ITI-V') 3 (6%) 44 (47%) 0.000000
Positive for malignancy (Bethesda VI) 2 (4%) 10 (10.7%) 0.37
Histopathological diagnosis
Adenomatous goiter 28 (56%) 43 (46.2%)
Follicular adenoma 13 (26%) 2 (2.1%)
Thyroiditis + follicular adenoma 1(2)
Adenomatous goiter + follicular adenoma 1(2)
Hashimoto’s thyroiditis 2(4) 3 (3.2%)
Benign Hiirthe’s tumor 3 (3.2%)
Papillary carcinoma 4 (8%) 40 (43%)
Follicular carcinoma 1 (2%) 0 (0)
Medullary carcinoma 0 (0) 2 (2.1%)
Total 50 (100) nodules 93 (100) nodules
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Table 2. Distribution of nodules in G2, according to their location in the thyroid gland.

Type of goiter Lobes Number of subjects Number of nodules
Uninodular Right lobe 325 325

Left lobe 265 265

Isthmus 12 12
Multinodular Right and left lobes 390 780

Right lobe and isthmus 18 36

Left lobe and isthmus 14 28

Right lobe, left lobe and isthmus 25 75

Total 1,049 1,521

Table 3. Percentage of malignancy in thyroid nodules from G2
in the preoperative evaluation by FNAB using the Bethesda
classification.

Cytological diagnosis ~ Malignancy/total Likelihood ratio

number of nodules

(% Malignancy)

Bethesda I 0/1 (0%)
Bethesda IT 2/21 (9.5%) 0.7
Bethesda III 4/8 (50%) 0.85
Bethesda IV 9/14 (64.2%) 1,5
Bethesda V 11/12 (91.6%) 10
Bethesda VI 10/10 (100%) >277

The Bethesda classification was used in 70.9% of
the G2 patients who underwent surgery (Table 3). Us-

ing the proportions test we note that the amount of
unsatisfactory material was much greater when FNAB
was performed by palpation (Fig. 1). With USG-guid-
ed FNAB and using the Bethesda classification one ob-
served an increase in the percentage of undetermined
cases. Cytological diagnosis of malignancy were given
by palpation-guided FNAB and USG-guided FNAB,
without distinction. The sensitivity and specificity of
FNAB in G2 were higher than in G1 (Table 4).

In G1, FNAB found 10% of malignancies; in G2
it allowed us to select 77.7% of malignant nodules,
excluding those patients operated on due to the large
size of the goiter. There was no difference in the size
of the thyroid nodule (whether <1 or >1cm) regarding
the benign or malignant nature of the lesion (Table 5).
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Table 4. Sensibility, specificity, positive predictive value (PPV)
and negative predictive value (NPV') of FNAB in both groups.

Sensibility Specificity PPV NPV
Group 1 40% 71% 100% 97%
Group 2 83% 94.7% 100% 94.6%

Table 5. Frequency of malignancy in nodular goiters, according
to their largest diameter (47 nodules).

<1 centimeter ~ >1 centimeter ~ p-value
Right lobe 7 (12%) 5 (12%)
Left lobe 8 (9%) 10 (11%)
Isthimus 1 (3%) 0 (0%)
Total 16 (24%) 15 (23%) 0.33
Discussion

The increase in life expectancy in patients with
well-differentiated thyroid tumors when properly
treated (12, 13) encourages us to seek ways of enhanc-
ing the technique that best selects patients for surgery
(14). Palpation-guided FNAB is currently still per-
formed in other centers (15). The current study is sim-
ilar to Coorough ez al., which performed palpation-
guided FNAB until 2005 (16).

Our results confirm that FINAB is a valid tech-
nique for evaluating thyroid nodules, with a reasonable
sensitivity and high specificity even without the use of
USG (17). This fact was previously evidenced by sev-
eral authors (16, 17). The superiority of the technique
in the parameters assessed in G2 probably results from
the use of USG for selecting areas to be punctured.
However, other factors such as improved preparation
of smears and greater familiarity by pathologists with
the technique may have played a part.

The insufficiency of aspirated material was quite
different in the two groups, and in G2 it was slightly
lower than reported in the literature, where it ranges
from 11-16% of cases (5, 18-21).

The clinical parameters of patients with nodular
goiters do not allow malignancy to be diagnosed (21).
Nevertheless, in G1 the consistency of nodules while
performing FNAB pointed to the malignant nature
thereof. Most of the malignant nodules had a marked
increase in consistency. Based on this characteristic,

elastography may be an additional tool for identifying
malignant thyroid nodules (22, 23).

Most of the patients evaluated by FNAB and those
who underwent surgery with a suspicion of malignancy
had uninodular goiters. However, patients with benign
nodules operated on because of the increased volume
of the gland nearly all had multinodular goiters. This
suggests that the surgical indication in cases of large
benign goiters may have been influenced by the multi-
plicity of nodules. There persists in the literature some
doubt whether the presence of a single nodule increas-
es the possibility of malignancy (21, 24, 25).

When assessing different levels of FNAB diag-
nosis by likelihood ratio, it is clear that a Bethesda II
diagnosis excludes malignancy with great accuracy. For
Bethesda IIT and IV there was a paradox (probably due
to the small number of cases): while simple frequency
revealed that over 50% of these nodules were malig-
nant, the likelihood ratio tended to rule out malignan-
cy. Previous data show that Bethesda III nodules are
malignant in 5-20% of cases (4). Bethesda V and VI
are practically equivalent regarding malignancy. This
fact is consistent with several studies in which the false
positive rate at these levels (especially level VI) is ex-
tremely low (19).

The Bethesda classification was not used by the
majority of pathologists in G2. It separated the benign
(Bethesda II) from malignant nodules (Bethesda VI),
while among the indeterminate diagnoses (Bethesda
IIT to V) the likelihood ratio is not well defined. This
classification needs to be tested and adjusted regarding
cytological parameters, since levels III to V, which cor-
respond to the category suspected of malignancy, do
not separate benign and malignant nodules with any
higher precision than the previous classification (used
in G1).

The high frequency of malignant nodules, as seen
in our caseload, may be a result of improvements in
FNAB technique. Nevertheless some authors believe
that there is an actual increase in the incidence of ma-
lignant thyroid nodules (26).

Surprisingly, in the present study 20% of cancers
were follicular carcinomas in G1, while in G2 there
were no cases of this type of tumor. Considering that
the number of patients studied in G2 is about eight-
fold greater than in G1, the absence of follicular carci-
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noma in this group becomes even more significant. A
similar survey by Coorough ez al. also failed to reveal
any case of follicular carcinoma or oxyphilic follicu-
lar cell tumor in a cohort of 3,981 patients (16). This
“disappearance” of follicular carcinoma has attracted
the attention of several authors from different parts
of the world (26-28). It is believed that the status of
iodine supplementation may be the determining fac-
tor for this. Medullary carcinoma of the thyroid did
not appear in G1, possibly due to the small number
of patients. In G2, it accounted for 4.8% of malignant
tumors, similar to previous reports (29).

Between 10 and 34% of FNAB diagnoses result
as unspecified (19, 28), and in our work 9.2% of the
material collected was considered suspicious for ma-
lignancy. It is known that a major limitation of FNAB
in the diagnosis of malignancies consists in its inabil-
ity to distinguish follicular adenoma and carcinoma.
Considering the “disappearance” of malignant follicu-
lar nodules, FNAB will have greater diagnostic power,
since the technique is quite accurate for diagnosing
papillary tumors. Like other authors (4), we cannot
explain the cause of the increase in the percentage of
indeterminate diagnoses in G2.

In fact, one limitation of our study is that there
is a large gap between data collection in both groups,
which has implications regarding changes in patho-
logical classification of thyroid malignancies, as well as
the fact that different pathologists analyzed the sam-
ples from both groups. However, submitting patients
to palpation-guided FNAB these days for research
purposes would be ethically reprehensible. Thus, con-
sidering the principle of non-maleficence, we chose to
collect data for G1 retrospectively.

It can be argued that only a small part of our sam-
ple affords pathological confirmation of the diagno-
sis. Obviously, in G1 and G2 the decisive criteria for
thyroidectomy were the clinical features and the cy-
tological analysis, respectively. Considering the post-
operative morbidity associated with thyroidectomy,
such a course was assessed on an individual basis by
the medical staff involved in patient care. Thus, the
study protocol had no interference in therapeutic rec-
ommendations.

The Brazilian and American guidelines recom-
mend investigation by FNAB in nodules larger than

lcm and in those with ultrasonographic features sug-
gestive of malignancy, regardless of size (10, 11). In the
present work, there was no difference in the frequency
of malignancy among nodules smaller and larger than
1 cm. Hence, like previous authors (9, 30) we also be-
lieve that FNAB should be performed in nodules of
any size, especially when solid, hypoechogenic, with
microcalcifications and irregular margins.

Acknowledgements

We are grateful to Professors Maria Marcilio Rabelo,
Auristela Freire Alves and Aristides Chetto de Queiroz, who
oversaw the first stage of this work. We also thank Professor
Aristides Chetto de Queiroz for supervising the cytological di-

agnoses in G1.

References

1. Mazzaferri EL. Management of a solitary thyroid nodule. N
Engl ] Med 1993; 328(8): 553-9.

2. Ross DS. Nonpalpable Thyroid Nodules — Managing an
Epidemic. J Clin Endocrinol Metab 2002; 87(5): 1938-40.

3. Kini SR. Adequacy, reporting system, and cytopreparatory
technique. In: Kini SR, Smith-Purslow M]J, eds. Guides to
clinical aspiration biopsy: thyroid. 2" Ed. New York: Igaku-
Shoin Medical Publishers, 1996; 13-28.

4. Broome ]T, Solorzano CC. The impact of atypia/follicular
lesion of undetermined significance on the rate of malig-
nancy in thyroid fine-needle aspiration: Evaluation of the
Bethesda System for reporting thyroid cytopathology. Sur-
gery 2011; 150(6): 1234-41.

5. Baier ND, Hahn PF, Gervais DA, e a/. Fine-Needle aspira-
tion biopsy of thyroid nodules: experience in a cohort of 944
patients. Am J Roentgenol 2009; 193(4): 1175-9.

6. Cibas ES, Ali SZ. The Bethesda System for reporting thy-
roid cytopathology. Thyroid 2009; 19(11): 1159-65.

7.Bose S, Walts AE. Thyroid fine needle aspirate: A Post-
Bethesda Update. Adv Anat Pathol 2012; 19(3): 160-9.

8. Cooper DS, Doherty GM, Haugen BR, e al. Revised
American Thyroid Association Management Guidelines
for patients with thyroid nodules and differentiated thyroid
cancer. Thyroid 2009; 19(11): 1167-214.

9. Horvath E, Majlis S, Rossi R, e# al. An ultrasonogram re-
porting system for thyroid nodules stratifying cancer risk
for clinical management. J Clin Endocrinol Metab 2009;
94(5): 1748-51.

10. Maia AL, Ward LS, Carvalho GA, ¢ a/. Nédulos de tireside
e cancer diferenciado de tire6ide: consenso brasileiro. Arq

Bras Endocrinol Meta 2007; 51(5): 867-93.



FNAB of the thyroid and ultrasonography

153

11. Frates MC, Benson CB, Charboneau JW, e a/. Manage-
ment of thyroid nodules detected at US: Society of Radi-
ologists in Ultrasound Consensus Conference Statement.
Radiology 2005; 237(3): 794-800.

12. Verburg FA, Mider U, Tanase K, ez al. Life expectancy is
reduced in differentiated thyroid cancer patients 245 years
old extensive local tumor invasion, lateral lymph node, or
distant metastases at diagnosis and normal in all other DTC
patients. ] Clin Endocrinol Metab 2013; 98(1): 172-80.

13. Elisei R, Molinaro E, Agate L, ez al. Are clinical and patho-
logical features of differentiated thyroid carcinoma really
changed over the last 35 years? Study on 4187 patients from
a single Italian institution to answer this question. ] Clin
Endocrinol Metab 2010; 95(4): 1516-27.

14. Poller DN, Stelow EB, Yiangou C. Thyroid FNAC cy-
tology: can we do it better? Cytopathology 2008; 19(1):
4-10.

15. Kuru B, Gulcelik NE, Gulcelik MA, ez a/. The false-negative
rate of fine-needle aspiration cytology for diagnosing thy-
roid carcinoma in thyroid nodules. Langenbecks Arch Surg
2010; 395(2): 127-32.

16. Coorough N, Hudak K, Buehler D, ¢z al. Fine needle as-
piration of the thyroid: a contemporary experience of 3981
cases. ] Surg Res 2011; 170(1): 48-51.

17. Alcantara DMF. Valor diagnéstico da bi6psia da tireside:
estudo comparativo (Master’s Thesis). Federal University of
Bahia, Salvador, BA/Brazil, 1985.

18. Yeh MW, Demircan O, Ituarte P, 7 a/. False-negative fine-
needle aspiration cytology results delay treatment and ad-
versely affect outcome in patients with thyroid carcinoma.
Thyroid 2004; 14(3): 207-15.

19. Wang CC, Friedman L, Kennedy GC, ez al. A large mul-
ticenter correlation study of thyroid nodule cytopathology
and histopathology. Thyroid 2011; 21(3): 243-51.

20. Garcia-Pascual L, Barahona MJ, Balsells M, ¢z /. Complex
thyroid nodules with nondiagnostic fine needle aspiration
cytology: histopathologic outcomes and comparison of the
cytologic variants (cystic vs. acellular). Endocrine 2011,
39(1): 33-40.

21. Hegediis L. Clinical Practice. The Thyroid Nodule. N Engl
J Med 2004; 351(17): 1764-71.

22. Sipos JA. Advances in ultrasound for the diagnosis and man-
agement of thyroid cancer. Thyroid 2009; 19(12): 1363-72.

23. Cantisani V, Ulisse S, Guaitoli E, ¢# al. Q-elastography in
the presurgical diagnosis of thyroid nodules with indetermi-
nate cytology. PLoS One 2012; 7(11): e50725.

24. Brito JP, Yarur AJ, Prokop L], e al. Prevalence of thyroid
cancer in multinodular goiter vs. single nodule: a systematic
review and meta-analysis. Thyroid 2013; 23(4): 449-55.

25. Baier ND, Hahn PF, Gervais DA, e# a/. Fine-needle aspira-
tion biopsy of thyroid nodules: experience in a cohort of 944
patients. AJR Am ] Roentgenol 2009; 193(4): 1175-9.

26. Aschebrook-Kilfoy B, Grogan RH, Ward MH, ez a/. Folli-
cular thyroid cancer incidence patterns in the United States,
1980-2009. Thyroid 2013; 23(8): 1015-21.

27.Veiga LH, Neta G, Aschebrook-Kilfoy B, ez al. Thyroid
cancer incidence patterns in Sdo Paulo, Brazil and the U.S.
SEER program, 1997-2008. Thyroid 2013; 23(6): 748-57.

28. Sebastian-Ochoa N, Ferndndez-Garcia JC, Mancha Doblas
I, ez al. Experiencia clinica en una consulta de alta resolucién
de nédulo tiroideo. Endocrinol Nutr 2011; 58(8): 409-15.

29. Kloos RT, Eng C, Evans DB, ¢# al. Medullary thyroid can-
cer: management guidelines of the American Thyroid As-
sociation. Thyroid 2009; 19(6): 565-612.

30. Hands KE, Cervera A, Fowler L]. Enlarged benign-appear-
ing cervical lymph nodes by ultrasonography are associated
with increased likelihood of cancer somewhere within the
thyroid in patients undergoing thyroid nodule evaluation.
Thyroid 2010; 20(8): 857-62.

Received: 3.9.2015

Accepted: 11.11.2015

Address: Daysi Maria de Alcantara-Jones

Professor Sabino Silva Street, 1077,

Apart. 402, Jardim Apipema Salvador, Bahia-Brazil
Tel. +55(71)3235-1071

E-mail: daysijones@gmail.com



