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Abstract

Background: One of the first steps to determine the thyroid nodules nature is fine needle aspiration. Almost 15% of the nodules are
reported as atypia of unknown significance/follicular lesion of unknown significance (AUS/FLUS), with no clear nature of benign or
malignant cells.
Objectives: This study aimed to evaluate the diagnostic value of repeated FNA in patients with AUS/FLUS undergoing thyroidectomy.
Methods: This trial was conducted on 50 patients candidate for thyroid surgery due to both FNA report (AUS/FLUS) and clinical/
ultrasound findings from 2013 - 2014 in a referral surgery centre. First, a new FNA sample was taken from the lesion during surgery
and was sent for cytopatholgy. Then, permanent pathology results (as gold standard method of diagnosis) and repeated FNA reports
were analyzed and compared. The data were analyzed using SPSS Ver. 17, with P values less than 0.05 being considered significant.
Results: The obtained results revealed that repeated FNA had sensitivity of 61.9%, specificity of 100%. It had 0% false positive and
38.1% false negative results. In our study the malignancy rate in repeated FNA was 26%. Also, according to the results, the positive
and negative predictive values were 100% and 46.7% respectively, and the accuracy was reported as 71.4%.
Conclusions: Repeated FNA for AUS/FLUS has low sensitivity and negative predictive value despite 100% specificity and positive
predictive value. Also, the prevalence of “undetermined” reports in repeated FNA for such lesions is high. It is recommended that
repeating FNA for AUS/FLUS may have a limited role in decision making for managing patients with this type of thyroid nodules.
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1. Background

Thyroid nodules are common clinical issues, and in-
cidence of differentiated thyroid cancers have increased
in recent years (1). Epidemiologic studies have delineated
that prevalence of thyroid nodules in men and women are
1% and 5% respectively in non-Iodine deficient areas (2).
The first measure for evaluation of Thyroid nodules is fine
needle aspiration (FNA). In majority of cases (60% - 70%),
the nodules are benign and need no further work up (3,
4). In 2007, Bethesda system categorized cytopathology
reports of FNA specimens in six subgroups (3). The cate-
gory III was defined as atypia of undetermined significance
or follicular lesion undetermined significance (AUS/FLUS)
including specimens without either enough features for
malignancy or benign lesion. Although some authors sug-
gest that diagnosis of AUS/FLUS should be no more than
7 % of all the FNA specimen of Thyroid nodules (5), pa-
tients with AUS/FLUS reports are increasingly present in
surgical outpatient clinics (6). Prevalence of malignancy
among AUS/FLUS shows a wide range in different studies

(6% - 48%) (7). In Bethesda system, malignancy rate of
AUS/FLUS is 5% - 15%; therefore, Bethesda’s recommenda-
tion for AUS/FLUS is to repeat FNA and manage the patient
by new FNA report (3). However, American Thyroid Associa-
tion mandates surgery for AUS/FLUS nodules with Hurthle
cell (8). American clinical endocrinologist association and
European thyroid association guideline suggests surgery
for most Bethesda category III and IV (9). The management
of nodules with AUS/FLUS is controversial based on routine
recommendations and guidelines.

2. Objectives

Thus, the aim of the present study was to outline diag-
nostic value of repeated FNA in nodules with AUS/FLUS re-
ports in patients with thyroidal nodules.

3. Methods

This prospective trial was done in Isfahan in 2013 - 2014.
The study protocol was approved by institutional medical
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ethics committee (number: ir.mui.rec.1393.3.102). The tar-
get population of this study consisted of the patients with
thyroid nodules who had been hospitalized and under-
went thyroid surgery. There were, however, some inclusion
criteria, i.e. the candidates had a thyroid nodule with AUS/
FLUS diagnosis by cytopathlogical examination, who un-
derwent thyroid surgery (either near total thyroidectomy
or lobectomy-isthmectomy) based on clinical findings, ul-
trasound features, and patient’s preference. All the pa-
tients filled a written consent form after a fully-informative
educational session.

As for procedures, in the operating room after induc-
tion of anesthesia and skin incision, the strap muscles were
retracted and under direct vision by using a 25 or 27 gauge
needle and a 10 cc syringe, for each performance we made
three back and forth oscillations in the duration of one sec-
ond. Slides were prepared by expelling and smearing the
cells on the slides. The specimen was sent for cytopathol-
ogy evaluation after fixing the slides with 96% ethanol.
Moreover, permanent pathology examinations were per-
formed via routine methods and H&E staining.

Furthermore, demographic information including
age, sex, past history, radiation exposure, family back-
ground, nodule’s characteristics, repeated FNA result and
post-operative permanent pathology results were col-
lected. The obtained data were analyzed by SPSS software,
version 22, and statistical T tests, T student, and Chi-square
tests were employed to determine the sensitivity and
specificity of each FNA test.

4. Results

In this study, 50 patients with AUS/FLUS thyroid nodule,
with the mean age of 39.64 ± 13.3 years (range 15 - 73) were
studied. Among them, 37 (74%) patients were under the age
of 50 and 13 patients (26%) were 50 years of age or above.
5 candidates (10%) were men and 45 (90%) were female.
The mean period of time between the onset of the symp-
toms and operation was 6.7 months, and the most com-
mon symptom was voice hoarseness with the frequency of
14 (28%) cases. Also, 13 patients (26%) had a previous his-
tory of thyroid disease, 1 patient (2%) had undergone a par-
tial thyroidectomy, 25 patients (50%) took thyroid medica-
tion, and 6 patients (12%) had a family history of thyroid
diseases. In Table 1 below, the distribution of demographic
variables is shown:

According to the surgical findings related to the num-
ber of thyroid nodules, 46% of the patients had 1 nodule,
40% had 2 nodules, 6% had 3 nodules, and 8% had more
than 3 thyroid nodules. As for the nodules size, 10% of them
were less than 1 cm, 40% were 1-3 cm and 50% were more
than 3 cm.

Pathological examination of the samples revealed that
in all the participants, 14 cases (28%) were benign and
36 cases (72%) were malignant while repeated FNA results
showed 13 malignant and 15 benign cases, with 22 cases un-
determined. All the patients with malignant result of re-
peated FNA showed malignant reports as well in perma-
nent pathology specimen (n = 13). Among 15 patients with
benign repeated FNA, 7 cases had benign and 8 cases had
malignant reports on permanent pathology. In 22 patients
with repeated report of “undetermined” in re-FNA, 7 sub-
jects were benign while 15 of them were malignant in per-
manent pathology (Table 2).

Based on the results, the repeated FNA test sensitivity
was 61.9% and specificity was 100%, 0% false positive and
38.1% false negative. Also, according to the results, the pos-
itive and negative predictive value of repeated FNA were
100% and 46.7% respectively, and the accuracy of the re-
peated FNA test was reported as 71.4% (Figure 1).
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Figure 1. Diagnostic Criteria of Thyroid Repeated FNA for Diagnosis of the Thyroid
Mass Nature

5. Discussion

BSRTC (The Bethesda system for reporting thyroid cy-
topathology) is precise, and lays down clear communi-
cation between cyto-pathologists and surgeons. Thus, it
should help clinicians in decision making. Diagnosis of
AUS/FLUS, however, can be primarily difficult to interpret
and manage from a clinical standpoint. There is some con-
troversy over the management of this category (type III)
as to repeating FNA or clinical observation, direct triage
surgery. In the present study, the patients with AUS/FLUS,
who were candidate for surgery due to clinical, radiolog-
ical feature or patient preference, were selected. Intraop-
erative FNA from relevant nodules was done. Pathology
and repeated FNA results were evaluated. The evaluation
showed that re-FNA has low sensitivity and specifity and
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Table 1. Distribution of Demographic Variablesa

Variable Number/Average S.D

Age 13.3

Mean 39.64

Under 50 years 37 (74)

50 years and more 13 (26)

Sex

Male 5 (10)

Female 45 (90)

The onset of symptoms 6.7

Mean (month) 20.52

Under 12 months 14 (28)

12 months and more 36 (72)

Clinical signs

Hoarseness 14 (28)

Dyspnea 11 (22)

Dyspnea 11 (22)

Cough 3 (6)

Dysphagia 4 (8)

Mass 41 (82)

Neck adenopathy 1 (2)

Previous history of thyroid disease 13 (26)

History of thyroid surgery 1 (2)

Taking Thyroid medication 25 (50)

Family history of thyroid disease 6 (12)

History of radiation 0

aValues are expressed as No. (%).

Table 2. Malignant/Benign Distribution in Permanent Pathologya

First FNA ReFNA Permanent Pathology

Malignant Benign

AUS/FLUS + benign 15 (30) 8 (16) 7 (14)

AUS/FLUS + malignant 13 (26) 13 (26)

AUS/FLUS + AUS/FLUS 22 (44) 15 (30) 7 (14)

Total 50 (100) 36 (72) 14 (28)

aValues are expressed as No. (%).

therefore, cannot be helpful for decision making for all pa-
tients.

The recommended approach to an initial AUS/FLUS di-
agnosis is to repeat FNA within 3 - 6 months (5), per-
haps due to the increase in false positive rate and atypical

chances in follicular cells with Re-FNA before 3 months (10).
Also, surgical resection is recommended for patients with
a repeated AUS/FLUS or follicular neoplasm, suspicious for
follicular neoplasm or suspicious for malignancy or malig-
nant diagnosis. Wong et al. (11) have reported the malig-

Iran J Cancer Prev. 2016; 9(6):e7879. 3

http://cp.neoscriber.org/


NazemM et al.

nancy rate at first FNA as 25.6% and with re-FNA as 38.8%.
They believe that repeated FNA is necessary for better se-
lection of patients for surgery.

The proposed guideline has some disadvantages, i.e. al-
though re-FNA diagnosis is more precise, about 20% - 25%
of nodules repeatedly receive the results of AUS/FLUS (12)
which end up with inaccurate judgment. Also, the malig-
nancy rates associated with AUS/FLUS with or without re-
peat FNAB have been reported with variable results in dif-
ferent series (7, 11, 13-19).

Malignancy rate in thyroidectomy patients is different
in literature (14% - 41% for single FNA and 29% - 52% for re-
FNA). This rate between first FNA and re-FNA is, at the same
time, unpredictable. Thus, great efforts have been made to
remove the limitations of AUS/FLUS.

Chen (2014), in a study of 76 AUS/FLUS cases found out
that certain cytological features warrant strong considera-
tion for thyroidectomy instead of the routine repeat FNAB.
He suggested that a high degree of cytological atypysm can
guide to manage patients with AUS more aggressively. He
concluded that such patients should forego repeat FNAB
and undergo thyroidectomy.

It is to be noted that there is some controversy here
since the management of AUS/FLUS relies on ultrasonog-
raphy future of nodule. Lee et al. (2015) (20) in a study
of ultrasonographic features of 213 AUS/FLUS cases recom-
mended that diagnostic Thyroidectomy may be preferable
in patients with suspicious ultrasonography features after
cytopathology diagnosis of AUS/FLUS without repeat FNA.
Paul et al. (2011) reported malignancy rate in AUS/FLUS with
single FNA as 41% and with re-FNA as 43%, without any sig-
nificant difference. So they stated that AUS/FLUS has mod-
erate risk of malignancy and re-FNA guideline should be re-
evaluated (18).

In another study on 58 AUS/FLUS cases, Park et al.
(2015) (21) concluded that ultrasonographic findings in
two consecutive AUS/FLUS are not helpful for the omission
of surgery, meaning that surgery should be done without
any attention to US findings. Also, Nagarkatti et al. (14)
found that among resected patients with AUS/FLUS, ma-
lignancy rates were 15.3% and 16% for patients with and
without repeat FNAB, respectively. Broome et al. (19),
too, reported that malignancy rates with and without re-
peat biopsy were not significantly different in patients
who have indications for thyroidectomy, regardless of AUS/
FLUS results, and concluded that repeat FNAB did not ap-
pear necessary. On the other hand, repeat biopsy was un-
derutilized in AUS /FLUS cases. Ho et al. (7) reported that
out of the 541 nodules with AUS/FLUS cytology, 350 nodules
underwent immediate surgery with a malignancy rate of
39%, that is, more than BSRTCT.

The potential usefulness of molecular testing in these

AUS/FLUS cases is, however, doubtful. Some authors sug-
gest that molecular testing of thyroid nodules does not sig-
nificantly alter the surgical management of the patients
(22, 23).

In the present study, the malignancy rate of re-FNA is
26%, which is in line with that of other studies. The unde-
termined rate with re-FNA is 44%. Benign result with re-FNA
is 16%, but 7 (53%) of these patients grew malignancy after
surgery.

5.1. Conclusion

FNA of patients with thyroid nodules is not a reliable
method in diagnosing the identity of nodules. It can just
be used as a primitive method of screening. However, a def-
inite diagnosis is only possible through pathological anal-
ysis of FLUS biopsies because FNA cannot help to be suspi-
cious of malignancy. Based on the findings of the present
study, surgery is the most appropriate recommendation
with repeated FNA before thyroidectomy, on the basis of
clinical findings and ultrasound results.

Acknowledgments

None declared.

Footnotes

Authors’ Contribution: None declared.

Conflict of Interests: None declared.

Financial Disclosure: None declared.

References

1. Davies L, Welch HG. Current thyroid cancer trends in the United
States. JAMA Otolaryngol Head Neck Surg. 2014;140(4):317–22. doi:
10.1001/jamaoto.2014.1. [PubMed: 24557566].

2. Vander JB, Gaston EA, Dawber TR. The significance of nontoxic thyroid
nodules. Final report of a 15-year study of the incidence of thyroid ma-
lignancy. Ann Intern Med. 1968;69(3):537–40. doi: 10.7326/0003-4819-
69-3-537. [PubMed: 5673172].

3. Cibas ES, Ali SZ. The Bethesda System for Reporting Thyroid Cy-
topathology. Thyroid. 2009;19(11):1159–65. doi: 10.1089/thy.2009.0274.
[PubMed: 19888858].

4. Gharib H, Goellner JR. Fine-needle aspiration biopsy of the thyroid: an
appraisal. Ann Intern Med. 1993;118(4):282–9. doi: 10.7326/0003-4819-
118-4-199302150-00007. [PubMed: 8420446].

5. Baloch ZW, Cibas ES, Clark DP, Layfield LJ, Ljung BM, Pitman MB, et
al. The National Cancer Institute Thyroid fine needle aspiration state
of the science conference: a summation. Cytojournal. 2008;5:6. doi:
10.1186/1742-6413-5-6. [PubMed: 18394201].

6. Sullivan PS, Hirschowitz SL, Fung PC, Apple SK. The impact of
atypia/follicular lesion of undetermined significance and repeat
fine-needle aspiration: 5 years before and after implementation
of the Bethesda System. Cancer Cytopathol. 2014;122(12):866–72. doi:
10.1002/cncy.21468. [PubMed: 25078420].

4 Iran J Cancer Prev. 2016; 9(6):e7879.

http://dx.doi.org/10.1001/jamaoto.2014.1
http://www.ncbi.nlm.nih.gov/pubmed/24557566
http://dx.doi.org/10.7326/0003-4819-69-3-537
http://dx.doi.org/10.7326/0003-4819-69-3-537
http://www.ncbi.nlm.nih.gov/pubmed/5673172
http://dx.doi.org/10.1089/thy.2009.0274
http://www.ncbi.nlm.nih.gov/pubmed/19888858
http://dx.doi.org/10.7326/0003-4819-118-4-199302150-00007
http://dx.doi.org/10.7326/0003-4819-118-4-199302150-00007
http://www.ncbi.nlm.nih.gov/pubmed/8420446
http://dx.doi.org/10.1186/1742-6413-5-6
http://www.ncbi.nlm.nih.gov/pubmed/18394201
http://dx.doi.org/10.1002/cncy.21468
http://www.ncbi.nlm.nih.gov/pubmed/25078420
http://cp.neoscriber.org/


NazemM et al.

7. Ho AS, Sarti EE, Jain KS, Wang H, Nixon IJ, Shaha AR, et al. Ma-
lignancy rate in thyroid nodules classified as Bethesda category
III (AUS/FLUS). Thyroid. 2014;24(5):832–9. doi: 10.1089/thy.2013.0317.
[PubMed: 24341462].

8. Lopez Vazquez Y, Penin Alvarez M, San Miguel Fraile P, Barragans Perez
M. Riesgo de malignidad de los nódulostiroideos con atipia de signifi-
cado incierto. Endocrinol Nutr. 2015;62:507–10.

9. Gharib H, Papini E, Paschke R, Duick DS, Valcavi R, Hegedus L.
AACE/AME/ETA Task Force on Thyroid Nodules. American Association
of Clinical Endocrinologists, Associazione Medici Endocrinologi, and
European Thyroid Association medical guidelines for clinical prac-
tice for the diagnosis and management of thyroid nodules. J En-
docrinol Invest. 2010;33(5):1–50. doi: 10.1007/BF03346587.

10. Baloch ZW, LiVolsi VA, Asa SL, Rosai J, Merino MJ, Randolph G, et al.
Diagnostic terminology and morphologic criteria for cytologic diag-
nosis of thyroid lesions: a synopsis of the National Cancer Institute
Thyroid Fine-Needle Aspiration State of the Science Conference. Di-
agn Cytopathol. 2008;36(6):425–37. doi: 10.1002/dc.20830. [PubMed:
18478609].

11. Wong LQ, LiVolsi VA, Baloch ZW. Diagnosis of atypia/follicular lesion
of undetermined significance: An institutional experience. Cytojour-
nal. 2014;11:23. doi: 10.4103/1742-6413.139725. [PubMed: 25210530].

12. Nayar R, Ivanovic M. The indeterminate thyroid fine-needle aspira-
tion: experience from an academic center using terminology sim-
ilar to that proposed in the 2007 National Cancer Institute Thy-
roid Fine Needle Aspiration State of the Science Conference. Cancer.
2009;117(3):195–202. doi: 10.1002/cncy.20029.

13. Gweon HM, Son EJ, Youk JH, Kim JA. Thyroid nodules with Bethesda
system III cytology: can ultrasonography guide the next step?.
Ann Surg Oncol. 2013;20(9):3083–8. doi: 10.1245/s10434-013-2990-x.
[PubMed: 23700214].

14. Nagarkatti SS, Faquin WC, Lubitz CC, Garcia DM, Barbesino G, Ross
DS, et al. Management of thyroid nodules with atypical cytology on
fine-needle aspiration biopsy. Ann Surg Oncol. 2013;20(1):60–5. doi:
10.1245/s10434-012-2601-2. [PubMed: 22941160].

15. Gocun PU, Karakus E, Bulutay P, Akturk M, Akin M, Poyraz A. What is
the malignancy risk for atypia of undetermined significance? Three
years’ experience at a university hospital in Turkey. Cancer Cytopathol.

2014;122(8):604–10. doi: 10.1002/cncy.21434. [PubMed: 24890894].
16. Ustun H, Astarci HM, Altunkaya C, Yilmaz S, Barin A, Ekici S, et al. Fine-

needle aspiration of follicular patterned lesions of the thyroid: di-
agnosis, management, and follow-up according to thyroid Bethesda
system. Acta Cytol. 2012;56(4):361–9. doi: 10.1159/000338218. [PubMed:
22846585].

17. Faquin WC, Baloch ZW. Fine-needle aspiration of follicular patterned
lesions of the thyroid: Diagnosis, management, and follow-up ac-
cording to National Cancer Institute (NCI) recommendations. Diagn
Cytopathol. 2011;38:731–9.

18. VanderLaan PA, Marqusee E, Krane JF. Clinical outcome for atypia
of undetermined significance in thyroid fine-needle aspirations:
should repeated fna be the preferred initial approach?. Am J Clin
Pathol. 2011;135(5):770–5. doi: 10.1309/AJCP4P2GCCDNHFMY. [PubMed:
21502433].

19. Broome JT, Cate F, Solorzano CC. Utilization and impact of re-
peat biopsy for follicular lesion/atypia of undetermined signifi-
cance. World J Surg. 2014;38(3):628–33. doi: 10.1007/s00268-013-2330-0.
[PubMed: 24233659].

20. Lee YS, Kim HK, Chang H, Kim SM, Kim BW, Chang HS, et al. Diagnos-
tic Thyroidectomy May Be Preferable in Patients With Suspicious Ul-
trasonography Features After Cytopathology Diagnosis of AUS/FLUS
in the Bethesda System. Medicine (Baltimore). 2015;94(51):2183. doi:
10.1097/MD.0000000000002183. [PubMed: 26705204].

21. Park VY, Kim EK, Kwak JY, Yoon JH, Moon HJ. Malignancy risk and
characteristics of thyroid nodules with two consecutive results of
atypia of undetermined significance or follicular lesion of undeter-
mined significance on cytology. Eur Radiol. 2015;25(9):2601–7. doi:
10.1007/s00330-015-3668-5. [PubMed: 25740802].

22. Aragon Han P, Olson MT, Fazeli R, Prescott JD, Pai SI, Schneider EB, et
al. The impact of molecular testing on the surgical management of
patients with thyroid nodules. Ann Surg Oncol. 2014;21(6):1862–9. doi:
10.1245/s10434-014-3508-x. [PubMed: 24522987].

23. Kleiman DA, Sporn MJ, Beninato T, Crowley MJ, Nguyen A, Uccelli
A, et al. Preoperative BRAF(V600E) mutation screening is unlikely
to alter initial surgical treatment of patients with indeterminate
thyroid nodules: a prospective case series of 960 patients. Cancer.
2013;119(8):1495–502. doi: 10.1002/cncr.27888. [PubMed: 23280049].

Iran J Cancer Prev. 2016; 9(6):e7879. 5

http://dx.doi.org/10.1089/thy.2013.0317
http://www.ncbi.nlm.nih.gov/pubmed/24341462
http://dx.doi.org/10.1007/BF03346587
http://dx.doi.org/10.1002/dc.20830
http://www.ncbi.nlm.nih.gov/pubmed/18478609
http://dx.doi.org/10.4103/1742-6413.139725
http://www.ncbi.nlm.nih.gov/pubmed/25210530
http://dx.doi.org/10.1002/cncy.20029
http://dx.doi.org/10.1245/s10434-013-2990-x
http://www.ncbi.nlm.nih.gov/pubmed/23700214
http://dx.doi.org/10.1245/s10434-012-2601-2
http://www.ncbi.nlm.nih.gov/pubmed/22941160
http://dx.doi.org/10.1002/cncy.21434
http://www.ncbi.nlm.nih.gov/pubmed/24890894
http://dx.doi.org/10.1159/000338218
http://www.ncbi.nlm.nih.gov/pubmed/22846585
http://dx.doi.org/10.1309/AJCP4P2GCCDNHFMY
http://www.ncbi.nlm.nih.gov/pubmed/21502433
http://dx.doi.org/10.1007/s00268-013-2330-0
http://www.ncbi.nlm.nih.gov/pubmed/24233659
http://dx.doi.org/10.1097/MD.0000000000002183
http://www.ncbi.nlm.nih.gov/pubmed/26705204
http://dx.doi.org/10.1007/s00330-015-3668-5
http://www.ncbi.nlm.nih.gov/pubmed/25740802
http://dx.doi.org/10.1245/s10434-014-3508-x
http://www.ncbi.nlm.nih.gov/pubmed/24522987
http://dx.doi.org/10.1002/cncr.27888
http://www.ncbi.nlm.nih.gov/pubmed/23280049
http://cp.neoscriber.org/

	Abstract
	1. Background
	2. Objectives
	3. Methods
	4. Results
	Table 1
	Table 2
	Figure 1

	5. Discussion
	5.1. Conclusion

	Acknowledgments
	Footnotes
	Authors' Contribution
	Conflict of Interests
	Financial Disclosure

	References

