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Molecular Testing of Thyroid Indeterminate Nodules for Clinical
Management Decision

Hyeung Kyoo Kim and Euy Young Soh
Department of Surgery, Ajou University School of Medicine, Suwon, Korea

Thyroid nodules are the most common endocrine fumor. Ulfrasonography and fine-needle aspiration (FNA) are
currently accurate diagnostic tools for evaluating thyroid nodules. However, 10-30% of FNA specimens are
cytologically indeterminate. Making an accurate diagnosis between benign and malignant nodules is important
so that patients with malignant nodule receive proper treatment and patients with benign nodule can avoid
unnecessary freatment. Several genetic changes such as point mutations of the BRAF or RAS and
rearrangements of the RET/PTC1, RET/PTC3, PAX8/PPARY are used to adjust fo indeterminate FNA. Such a
mutational analysis has an excellent positive predictive value (PPV), but there is a weakness in the low negative
predictive value (NPV). Gene-expression classifier (GEC) has been found helpful in identify nodules that are
benign rather than malignant. GEC has an excellent NPV, but there is a weakness of low PPV. Multiplatform
mutational and miRNA test (MPT) and next-generation sequencing assay (NGS) are being studied to
compensate for these weaknesses. Molecular tests appear to be a good solution for improving the accuracy
of indeterminate FNA cytology specimens and support the clinical management decisions in patients with
indeterminate cytologic nodules, but further prospective multicenter frials are required for validation of reported
findings and need evaluatfion of cost-effectiveness. This paper will review recently available molecular
diagnostic tools of thyroid nodule.
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Table 1. Management option for indeterminate thyroid nodules
on FNA

Bethesda Il (AUS/FLUS), 10% cancer risk
Diagnostic lobectomy, repeat FNA, observation

Bethesda IV (Follicular neoplasm), 20% cancer risk
Diagnostic lobectomy

Bethesda V (Suspicious malignancy), 70% cancer risk
Diagnostic lobectomy with frozen section

AUS: atypia of undetermined significance, FLUS: follicular lesion
of undetermined significance, FNA: fine needle aspiration

10 Int J Thyroidol

olefat Eat Fo Aol ZHAHA] et Ay
=2 Tlee wER o M A AR
(molecular marker) AAM} 27051 Q) O]E‘i?_l— B2
EAAFES ALTAAZHAS Baf 9o AAF that

o

-

N.
)
o
)
L o

o

2015 ATA guideline} 2016 tHHHAA
FAEE Y o Aa gaeke nEdd 2H
7} AR B2p BRI AR o] olo] ths] @]
AT SEZE 2).9 dubr o7 7HAFAIQEO] 60-70% =
Hol = 17 ool GAHA WolS FHX L gink. whebA]
SAHAL Wol AAts B $ARE GABHAY o
Mol §AAE gHAH| o] &5l WHolgd
panel) & ARESITE AR ZUoA & Ztto] E3HASE}
A Aol % wElatt BRAA 35842

AR, ATEY S AZFGOY, % Aol &
Aol Aol B f77} Wo R4S
ouj, gol o] gshe fEH ©
BRAF7} Qlth

AT B YRR AT % SAA By slee] @
Y2 Bab B AAE vop o WSty gk
o EH o2 FHRF Ho] HAapel At T =
WA Us 5 Tk T 7 dARs 4ol A B
b ZGof lof Aol F2o] flof ZHzte] disl
BZItH(Table 2).

£ o
ol ot ok

i = e oy

=l (mutation

o

:|o F[OI' !

SFZL ol ZAHMutation Analysis)

7} 100%01] 7}77}% Ulé@ 24

oA BRAF7} glod 2|F ¥ dite Fdde=

R oleidt % A Wde] Ak v1dy 24
oAM A= AZS Aee H =es 0

ol¢t H=o] BRAF 312t Wol7} 9= B¢ o=

T o5} 2] grhs Bt o]ojAHA TAIA A

e % FHARYTAYLE 59 & WSS 2

B dol= %

wo| HAR= i%—o—
8,10

A7 Qe



Table 2. Molecular test in indeterminate cytology

Hyeung Kyoo Kim and Euy Young Soh

Mutational analysis (DNA)

Gene expression classifier (MRNA)

Target — Oncogene; point mutation, rearrangement — Gene expression from MRNA
— Tumor suppression gene
Results — High specificity, excellent PPV — High sensitivity, excellent NPV
— Not very sensitive, low NPV — Not very specific, low PPV
Significance — A good “rule in test” — A good “rule out test”
— If the test is positive, it is a cancer — If the test is benign, it is not a cancer
— If no mutations are found, can still be a cancer — Many GEC “suspicious” tumor are not cancer
Advantage — Avoid sub—optimal surgery — Avoid unnecessary surgery
When to use it — When a more certain diagnosis of cancer wil — Use it for Bethesda classification Il & IV
for diagnosis change

. Decision to operation (Il: AUS/FLUS)

. Extent of operation (IV: FN)
:© Need for frozen section (V: SM)

When not to — Bethesda Il or VI
use it for — Probably not useful for Bethesda V
diagnosis

— At extreme pretest probability
. Bethesda classification I, V, VI
— If there are other indication for surgery
. Local symptoms
: High risk of malignancy (F/H, radiation Hx.)

AUS: atypia of undetermined significance, DNA: deoxyribonucleic acid, F/H: family history, FLUS: follicular lesion of undetermined
significance, FN: fine needle aspiration, GEC: gene expression classifier, Hx.: history, mRNA: messenger ribonucleic acid, NPV:
negative predictive value, PPV: positive predictive value, SM: suspicious for malignancy
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