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The interpretation of American College of Radiology white papers for the management of thyroid
nodules imaging LIU Ruyu, ZHANG Bo (Department of Ultrasound, Chinese Academy of Medical
Sciences and Peking Union Medical College Hospital, Beijing 100730, China)
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[ Abstract] Thyroid nodules are common diseases in neck. As the most commonly used imaging technique
for the evaluation of thyroid nodules, ultrasound has a high accuracy of differentiating malignant from benign thyroid
nodules. However, there are inter-observer variabilities in the diagnosis and description of thyroid nodules by ultrasound.
And terms used to describe nodules are often poorly defined, which is the major cause of inter-observer variabilities.
Several authors have recently described a standardized risk stratification system called the Thyroid Imaging, Reporting
and Data System (TI-RADS), modeled on the BI-RADS system for breast imaging. And then they recommended
corresponding fine-needle aspiration (FNA) or follow-up according to risk stratification. Despite these efforts, none of
these TIRADS classifications have been widely adopted. With the widely use of high-quality imaging, incidental thyroid
nodules (ITNs), which are defined as nodules not previously detected or suspected clinically, are increasingly prevalent.
Most ITNs are small and benign. And incidental thyroid malignancies typically have indolent behavior. There is no
unified standard for clinical management of ITNs by now. As a result, American College of Radiology (ACR) formed
the Incidental Thyroid Findings Committee and ACR TI-RADS Committee. They published “Managing ITNs Detected
on Imaging: White Paper of the ACR Incidental Thyroid Findings Committee”, “Thyroid Ultrasound Reporting Lexicon:
White Paper of the ACR TIRADS Committee” and “ACR TI-RADS: White Paper of the ACR TI-RADS Committee”
from 2015 to 2017. Through establishing these white papers, ACR tried to provide guidance regarding management
of thyroid nodules on the basis of their ultrasound appearance, standardize the diagnostic approach to thyroid nodules
through the development of a lexicon and recommend a practical approach to managing ITNs on CT, MRI, nuclear
medicine and ultrasound studies.

[Key words] American College of Radiology; Thyroid Imaging, Reporting and Data System; Thyroid nodules;
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Fig.1 Composition

A: Solid nodule, a 46 years old male patient with 3.5 cm solid,
hypoechoic nodule; Margins were smooth; Macrocalcifications were
identified on other sections; Diagnosis: Medullary carcinoma; B:
Predominately solid nodule, a 63 years old female patient with a 1.6
cm predominately solid, hyperechoic nodule; Margins were smooth;
Note presence of punctate echogenic foci, and foci with small comet
tail artifacts; Diagnosis: Colloid nodule (Bethesda 2); C: Predominately
cystic nodule, a 26 years old male patient with a 4.5 cm predominately
cystic nodule; Note solid components along superior/posterior wall
(arrow); Diagnosis: Cystic nodule, non-diagnostic (Bethesda 1);
Appearance of aspirate was consistent with old blood; Nodule recurred
but no change over 2 years follow up; D: Spongiform nodule, a 49
years old female patient with 1.9 cm spongiform nodule in left lobe of
thyroid; Diagnosis: Colloid nodule based on appearance, biopsy not
performed
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Fig2 Echogenicity

A: Hyperechoic nodule, a 63 years old female patient with 1.6 cm hyperechoic predominately solid, smooth nodule. Note punctate echogenic foci;
Diagnosis: Colloid nodule (Bethesda 2); B: Hypoechoic nodule, a 62 years old male patient with 1.6 cm hypoechoic, solid nodule with smooth
margins; Note large comet tail artifact along inferior border; Diagnosis: Papillary carcinoma; C: Echogenicity; Very hypoechoic nodule, a 55 years
old female patient with 1.0 cm very hypoechoic left lobe nodule (N); Margins were smooth; Note that nodule was less echogenic than adjacent strap
muscles (S) and essentially isoechoic to the common carotid artery (C); Diagnosis: Papillary carcinoma
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Fig.3 Shape

A 56-year-old woman with taller-than-wide nodule in left lobe of
thyroid; Dimensions measured in the transverse plane was 1.4 cm
transversex 1.8 cm anteroposterior; Diagnosis: Follicular variant,
papillary carcinoma
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Fig. 4 Margin

A: Smooth margin, a 49 years old female patient with 2.2 cm
hypoechoic nodule with a smooth margin; Diagnosis: Benign
follicular nodule (Bethesda 2); B: Irregular margin, a 47 years old
female patient with heterogeneously hyperechoic 16 mm nodule with
irregular margins; Note angulated borders anteriorly; Diagnosis:
Papillary carcinoma; C: Lobulated margin, a 56 years old male patient
with 3.4 cm lobulated, hyperechoic nodule; Macrocalcifications
were present in other sections; Diagnosis: Papillary carcinoma; D:
Extra-thyroidal extension, a 73 years old male patient with a large,
lobulated hypoechoic mass involving isthmus and left lobe; Note loss
of definition of tissue planes anteriorly suggesting extra-thyroidal
invasion; Diagnosis: Anaplastic carcinoma
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Fig.5 Echogenic foci

A: Punctate echogenic foci, a 44-year-old female patient with 3.2
cm isoechoic smoothly marginated nodule; Note numerous punctate
echogenic foci with no posterior acoustic artifacts; Diagnosis: Colloid
nodule (Bethesda 2); B: Macrocalcifications, a 49 years old female
patient with a 1.7 cm hypoechoic, ill-defined nodule at the junction
of the right lobe and isthmus; Large shadowing echogenic structure
(macrocalcification) was present in posterior portion of the nodule.
Diagnosis: Colloid nodule (Bethesda 2); C: Peripheral calcifications,
a 43 years old female patient with 3.1 cm solid, hyperechoic nodule
with peripheral calcifications; Diagnosis: Follicular carcinoma; D:
Echogenic foci with large comet tail artifacts, a 41 years old male
patient with 2.7 cm cystic nodule containing multiple, mobile,
echogenic foci with large comet tail artifacts; Note tapering of comet
tails posteriorly; Diagnosis: Colloid nodule (Bethesda 2)
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Composition Echogenicity Shape Margin r1 Echogenic foci

(Choose 1) (Choose 1) (Choose 1) (Choose 1) (Choose all that apply)
Cystic or almost 0 point Anechoic 0 point Wider-than-tall 0 point Smooth 0 point None or large 0 point
completely Taller-than-wide 3 points Ill-defined 0 point comet-tail artifacts
Spongiform 0 point Hyperechoic or 1 point Lobulated or 2 points Macrocalcifications 1 point

isoechoic irregular Peripheral (rim) 2 points|

Mixed cystic 1 point . . " . L

i Hypoechoic 2 points Extra-thyroidal 3 points Punctate echogenic 3 points
and solid extension n 2 P

foci

Solid or almost 2 point Very hypoechoic 3 points
completely solid

[Add points from all categories to determine TI-RADS level}

( 0 point

) ( 2 points ) ( 3 points ) ( 4 points ) (
: v v

- R3 # 4
T TR:
lell{i;n Not S’lll'::)zicious Mildly suspicious Modera(?ly suspiciou: Highly suspicious
FNAif=2.5 cm AL 212 el FNAif >1.0 cm
Nofla ot Follow if=1.5 cm Follow if =0.5
Composition Echogenicity Shape Margin Echogenic foci

Spongiform: Composed
predominantly (>50%) of small
cystic spaces. Do not add further
points for other categories.
Mixed cystic and solid: Assign
points for predominant solid
component.

IAssign 2 points if composition
cannot be determined because of
calcification.

Anechoic: Applies to cystic or
almost completely cystic nodules.
Hyperechoic/isoechoic/
hypoechoic: Compared to adjacent
parenchyma.

Very hypoechoic: More hypoechoic
than strap muscles.

Assign 1 point if echogenicity
cannot be determined.

Taller-than-wide: Should be

assessed on a transverse image with

measurements parallel to sound

beam for height and perpendicular

to sound beam for width.
This can usually be assessed by
visual inspection.

Lobulated: Protrusions into
adjacent tissues.
Irregular: Jagged,

Large comet-tail artifacts: V-shape|
>1 mm, in cystic components.
Macr ificati Cause

or sharp angles. Extrathyroidal
extension: Obvious invasion =
malignancy.

Assign 0 points if margin cannot
be determined.

acoustic shadowing. Peripheral:
Complete or incomplete along
margin.

Punctate echogenic foci: May have‘
small comet-tail artifacts.

6 [29]
Fig. 6 Five categories on the basis of the ACR TI-RADS lexicon, TR levels, and criteria for FNA or ultrasound follow-up
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Fig. 7 The measurement of sagittal (A) and transverse (B) sonograms of an obliquely oriented hypoechoic nodule

132 &5
AL o AR B 25 B (A ALk
21O w1 SN 1SN 1 A o= 1y A 1 1 I 1973
SUE ), R R IR AR AR B AR s 24
SETHE, ARG I B A
133 ARKME X
ZPHAIE K 20%, I Hf/DHK2 mm
AR K 50%
134 ZERIRYEs R H
ARSI B ACR TI-RADSTFE /3 i
IEETT, AR ARBIR R IZE T .
1.3.5 SRk s n Al
R VEWR LSS R RRE . TESAER, B8R
&, A MG, BRI PEREVEER 5 SRR
[l AT T S Ik L 25 R Fe 2 WA B IR R 251
[A] BT A TENA
2 HEBERRBETER
21 CTAMREE®S 3| 6ITNsty &2 1 (E3)
CT KX MRIFEA #] (ITTNsH# 2 LR34 Ak 2
—, DT RS PEAL . 25 5 AT B MR AE
% W RTEFL ecm HBEFEER/NTISE
ZERTEET1S emHRFEER K TH T35,
AT BEAE AL HE . I B 235 S () R R 25
REBJFTFHALNE . FHIKEEIELORE:
ELZE AP R ol PR PEAR | B5 AL AN (B Igsm Rl . ik
EEL 235 b O 4 200 P4 bk — I LAk B2 & d A R T
1.5 cm, HAXEGHKREEARK T emGERE: T
WHIF G AR A, Az A2 Witk 1 25
SRR BN . BRI L R 2 I
TIVIX VX,

XFF Al BEAE G, AT A a4 BRAN ()
B A G, WICHT i — 2B PPl . BRAEIRG R
B A A A 0 B — A5 VP Al B R B R
RVPAL o X T EE AR, IR AR N T 358
HET/NTL em, AR TET35% HAT/NT
LS em, Jofgit— ol WAERE/NT35% HAS
TRTET em, FRRTHETISZHLTRT
ST LS om, AUCHEAIEAL, AL S R

ETRTTFNA,
2.2 “"FDG-PETARAEWBMESFHEIKE I
ITNs# & 22 (E9)

221 JRpkhrEERONZ

T A BN (50 & - Hofh s, JoRs it
— VAL, R AR AE DG I R B2 A Sy A b B —
A VPAL DL R s 3 B 2 ISR PEA 5 %3t i A B
HEAT IR B A AL . X T "FDG-PET i 5 HL
ITNs, JoigHis R, HHEFEITENA; HAh
W B IRy, AR R T
1TFNA,

222 PET/CTa{PET/MRERZZ|HITNs

PET/CTE{PET/MRI# # £ (I TNs H JC k%
MR, &R CTEMRIEA EAYITNS
(1¥19)

23 A FIREF)ITNsG 2 (H10)

R A B A TT N s S 48 76 #8716 A FFOIR AR
PAGNER B SR K BRI 57T, and A S sh ik
MRV R . SRR . HURSEIR DL R4S Fh S
Heo A G R AR B A2 & IEE T I AN E H
DI HERE . fE— DT BEE g, il AR
MR PEAL . M ] SRR SR FR S AL . AR A TE



(P @BB&AER L) 201845285521

95

P /NG I B AN H D R D) T A E R
LUl JGAT BRI 42 [RICT/MRIUK BUAYITNS
3 it

ACR TI-RADSHIACR ITNsA HEE AR 1 iz 15
S H TS AR i) 2 AR R 2 EAY 26T HUIR
JURE5 1 RV 2 51 PR NI RAS BRI 48 e, 1B

Wz, AR, A RR R A T T
TENG AR P BEFI A B, H AT 2622 D23 01
C AR A R AE U OIS & 22 0P E, X
— WA R KA R BUS , FEITIXE K
PRI

ITNs detected by CT or MRI

v

( Suspicious CT or MRI findings ]

v

[No suspicious CT or MRI ﬁndings]

y

!

[ General population

y

imited life expectancy
and comorbidities
[ Age <35 years

J ( Age =35 years ]

<l cm

n 1

1

1

=1cm <1.5cm =15cm

A

Evaluate with No further
thyroid ultrasound evaluation

Evaluate with
thyroid ultrasound

No further Evaluate with
evaluation thyroid ultrasound

@8[30]
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Fig. 8 Flowchart for ITNs detected by CT or MRI

ITNs detected by *FDG-PET and other nuclear medicine scans
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v

ITNs on accompanying PET/CT or
PET/MRI without metabolic activity

v

[ Refer to recommendations for ]

ITNs on CT and MRI

*FDG-PETR Eft i EF R EFRE F M TNs EIRRIZE

Fig.9 Flowchart for ITNs detected by *FDG-PET and other nuclear medicine studies
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ITNs detected by ultrasound for extra-thyroidal structures
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