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o4 | EARNING OBJECTIVES
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- Ultrasound Risk Stratification Systems
* American Thyroid Association (ATA)
* American College Clinical Endocrinologists (AACE/ACE/AME)
* American College Radiology (ACR-TIRADS)

- Does one size Fit all? Comparison

* New advances in Thyroid Ultrasound
- Elastrography
- Artificial Intellingence

* What's new in the ATA 2021 guidelines “sneak peek”
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(D-\. R8 US Pattern and suggested FINA cutoffs
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ASSOCIATION

>70-90% >1cm Strong Moderate
10-20% >1cm Strong Low
5-10% >1.5cm Weak Low
< 3% >2cm Weak Moderate

One option is surveillance

< 1% No biopsy Strong Moderate
Strong Moderate

Haugen et al. Thyroid; January 2016




Suspected Thyroid Nodule
TSH Normal or Elevated (R2C)

No nodule or
nodule not meeting

Thyroid/Neck FNA size cutoff
Sonography (R6, 21)

High Intermediate o Very Low
- . . Low Suspicion .

Suspicion Suspicion Pattern Suspicion

Pattern Pattern Pattern

Benign
Pattern

FNA
not required
(R8E, 8F, 23)

FNA21.5cm FNA=22cm
(R8C) (R8D)

e.Thyroid 2016 Jan;26(1):1-133.
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Abnormal lymph
nodes, extracapsular

o invasion
Suspicious
US features

Elevated
Solid stiffness

hypoechoic
Mixed cystic/solid

Spongiform

Purely cystic

Endocr Pract. 2016;22(5):622-639
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INTERMEDIATE
5-15% ROM

Slightly hypoechoic or isoechoic
nodules with ovoid-to-round shape
and smooth or ill-defined margins

e Continuous rim calcifications,
increased stiffness at elastography,
or hyperechoic spots of uncertain

significance may be present

Endocr Pract. 2016;22(5):622-639
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HIGH RISK FOR [ —~
MALIGNANCY:

50-90% ROM

US features indicative of a malignant nodule
Papillary carcinoma o L SS—

Solid hypoechoic (relative to prethyroid muscles) nodule, which may contain hyperechoic foci without posterior shadowing ‘ , -
(1.e., microcalcifications) "

- Z
Solid hypoechoic nodule, with intranodular vascularity and absence of peripheral halo *\\_ - i
“Taller-than-wide™ nodule (AP>TR diameter when imaged in the transverse plane) - - &,. o

Hypoechoic nodule with spiculated or lobulated margin - ,

Hypoechoic mass with a broken calcified rim and tissue extension beyond the calcified margin —

N
Follicular neoplasm (either follicular adenoma or carcinoma)

Isoechoic or mildly hypoechoic homogeneous nodule with intranodular vascularization and well-defined halo Endocr Pract. 2016;22(5):622-639
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Sonographic
Pattern

High Risk US

Intermediate
Risk US

Low Risk US

Estimated
Malignancy Ri

As a general rule, which may be modified on the basis
of the clinical setting and operator expertise, we recom-
«mend the following:

* In light of the low clinical risk, nodules <5 mm
should be monitored, rather than biopsied, rrespec-
tive of their sonographic appearance.

In nodules with a major diameter of 5 to 10 mm that
are assoclated with suspicious US signs (high-US-
risk thyroid lesions), consider either FNA sampling
or watchful waiting on the basis of the clinical set-
ting and patient preference. Specifically, FNA is
recommended for the following nodules:
Subcapsular or paratracheal lesions
* Suspicious lymph nodes or extrathyroid spread
* Positive personal or family history of thyroid
cancer
o History of head and neck irradiation
o Coexistent suspicious clinical findings (e.g.,
dysphonia)
In nodules >10 mm that are associated with sus-
picious US signs (high US risk thyroid lesions),
FNA is always recommended.

Streght of
mendation
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nerican Association
Clinical Endocrinolc

e Low risk
e Cysts (fluid component >80%)

U e Mostly cystic nodules with
< reverberating artifacts and no
E associated with suspicious US

* |soechoic spongiform nodules

AMERICAN
THYROID
ASSOCIATION

ATA

e Benign
e Purely cystic nodules
e Very Low Suspicion

e Spongiform or partially cystic
nodules without any of the US
features

e Low Suspicion

e |soechoic or hyperechoic solid
nodule,or partially cystic nodule
with eccentric solid area




BOd AACE VS ATA
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nerican Association
Clinical Endocrinolc

¢ Intermediate Risk

* Slightly hypoechoic (vs. thyroid tissue) or
isoechoic nodules, with ovoid-to-round

LL]
< shape, smooth or ill-defined margins
* May be present:
< e Intranodular vascularization
e Elevated stiffness at

* elastography,

e Macro or continuous rim calcifcations
e Indeterminate hyperechoic spots

AMERICAN

THYROID
ASSOCIATION

ATA

e Indeterminate suspicion

* Hypoechoic solid nodule with
smooth margins without:

* Microcalcifcations
* Extrathyroidal extension
* taller than wide shape




OQ AACE VS ATA
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nerican Association
Clinical Endocrinolc

LL] | * HighRisk
U * Nodules with at least 1 of the following
* features:
< * Marked hypoechogenicity
* Spiculated or lobulated margins
< * Taller-than-wide shape
e Extrathyroidal growth
* Pathologic adenopathy

* Expected risk of malignancy in
accordance with the presence of 1 or
more suspicious findings

AMERICAN

THYROID
ASSOCIATION

e High Suspicion
* Solid hypoechoic nodule or solid
hypoechoic component of partially cystic

nodule with 1 or more of the following
features:

* Irregular margins
* Microcalcifcations
* Taller than wide shape

¢ Rim calcifcations with small extrusive soft
tissue component

e Evidence of extrathyroidal extension

ATA




Hyperechoic with PEF

NA size cutofY (largest dimension)

High suspicion Solid hypoechoic nodule or solid hypoechoic >70-90" Recommend FNAat =1 cm
component of a partially cystic nodule with one or
more of the following features: irregular margins
(infiltrative, microlobulated), microcalcifications,
taller than wide shape, rim calcifications with
small extrusive soft tissue component, evidence of
ETE
Intermediate suspicion  Hypoechoic solid nodule with smooth margins 10-20 Recommend FNA at =1 cm
without microcalcifications, ETE, or taller than
wide shape

/

10 Recommend FNA at =1.5¢cm

U

Low suspicion Isoechoic or hyperechoic solid nodule, or partially
cystic nodule with eccentric solid areas, without
microcalcification, irregular margin or ETE, or
taller than wide shape

W

Very low suspicion Spongiform or partially cystic nodules without any < Consider FNA at =2 cm observation
of the sonographic features described in low, without FNA is also a reasonable
intermediate, or high suspicion patterns option

Benign Purely cystic nodules (no solid component) <1 No biopsy"”

Adapted from Haugen et al., with permission from Mary Ann Liebert, Inc. [3].
FNA, fine needle aspiration; US, ultrasonography; ETE, extrathyroidal extension.
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ACR-TIRADS
2017 bt

Point Based System
Composition
Echogenicity
Shape
Margins

Echogenic Foci

Tessler et al: J ACR 2017



Diagnostic Performance of TIRADS and 2014 ATA Guidelines ’ ‘
2014 ATA Guidelines PValue

TIRADS vs All TIRADS vs Mot
Parameter TIRADS All ATA Patterns Mot Specified Pattemn ATA Patterns Specified Pattern
Sensitivity (%) 97.4 (228/234) [95.4, 99.5] 05.3 (223/234) [92.6, 98.0] 91.0 (213/234) [87.4, 94.7] 024 <.001
Specificity (%) 20.3 (310/1050) [26.5, 32.0] 37.4 (396/1059) [34.5, 40.3] 67.0 (705/1050) [B4.1, 60.8] <001 <007
PPV (%) 23.3 (228/977) [20.7, 26.0] 25.2 (223/886) [22.3, 28.0] 37.8 (213/563) [33.8, 41.8] <001 <.001
NPV (%) 98.1 (310/316) [96.6, 99.6] 07.3 (396/407) [95.7, 98.9] 97.1 (709/730) [95.9, 98.3] 57 150
Accuracy (%) 41.6 (5368/1293) [38.9, 44.3] 47.9 (619/1293) [45.2, 50.6] 71.3 (922/1293) [68.8, 73.9] <.001 <.001
Mote.—MNumbers in parentheses are raw data. Numbers in brackets are 95% confidence intervals. NPV = negafive predictive value.
Scoring System Benign Malignant Malignancy Malignancy
and Categary Characteristics (m=1059) (m=234) Risk (%) Rate (%)t PValue
TIRADS =.001
" - 3 No suspicious US features 310 (29.3) 6 (2.6) 1.7 1.9 (0.8)
osstrk ek g Mo i oa S te One suspicious S feature B6Y 170y 33 42010
tions (arrowheads), and taller-than-wide shape. 4h Two suspicious US. fgatures 223 (21.1) 33(147) 9.2 12.9(2.2)
dc Three or four suspicious US features 131(12.4) 130(55.5) 44.4-724 498 (3.2)
5 Five suspicious US features 4(0.3) 48(205) 875 82.3(3.7)
. . o . ATA guidelines =.001
M al |gn an Cy R | Sk St ra‘tlfl Catlo n Very low suspicion Spongiform or partially cystic nodule without any suspicious 306 (37.4) 11(4.7) <3 2.7(0.8)

US features

Of Thyro |d N Od u | es : CO m p aﬂ SO ﬂ Low suspicion Iso- or hyperechoic solid nodule or partially cystic 313 (29.6) 10 (4.3) 510 (1)

nodule without microcalcifications, irregular margin

! ' or extrathyroidal extension, and taller-than-wide shape
bet\/\/eeﬂ the ThWO |d | mag mg Intermediate suspicion  Hypoechoic solid nodule with smoath regular margin 104 (18.3) 39 (16.7) 10-20 16.7 (2.5)
High suspicion Solid hypoechoic or partially cystic hypoechoic nodule 120(11.3) 166(70.89) =70-90 58.0 (3.0)

Repo mﬂg and Data SyStem and the with irregular margins, microcalcifications, taller-than-wide
, , Lo shape, disrupted rim calcification with hypoechoic
2014 American Thyroid Association - e _
Mot specified Solid isoechoic or partially cystic isoechoic nodule with 36 (3.4) a8(3.4) Mot mentioned  18.2 (5.8)

M a N ag e m em G | | de| | neg irregular margins, microcalcifications, and taller-than-wide

shape

Mote.—Suspicious US features are solidity, hypoechogenicity or marked hypoechogenicity, microlobulated to imegular margin, microcalcifications or mixed calcifications, and nonparallel shape.
* Data are numbers of patients, with percentages in parentheses.
t Numbers in parentheses are standard errors.



ACR TI-RADS

COMPOSITION
(Choose 1)

Cystic or almost 0 points
completely cystic
Spongiform 0 points
Mixed cyssc 1 pont
and saolid
Solid or almost 2 points
completely solid

ECHOGENICITY
(Choose 1)
Anechoic 0 points
Hyperechoic or 1 poimt
iscechoic
Hypoechoic 2 points
Very hypoechoic 3 points

SHAPE
(Choose 1)

Wider-than-taill
Taller-than-wide

0 points
3 points

MARGIN ECHOGENIC FOCI
(Choose 1) (Choose All That Apply)
Smooth 0 points None or large 0 points
B-ef 0 oo comet-tai artifacls
L s 2 ook Macrocaicifications 1 point
irregular Peripheral (rim) 2 points
Extra-thyroidal 3 points AT

— —{ Add Points From All Categories to Determine TI-RADS Level Fb

( 0 Points } C 2 Points ) ( 3 Points )
= v g v v
TR1 TR2 TR3
Benign Not Suspicious Mildly Suspicious
No FNA No FNA FNAif=25cm
\ y Follow if = 1.5 cm
COMPOSITION ECHOGENICITY SHAPE
Spongiform: Composed predomi- Anechoic: Applies 1o cystic or almost Taller-than-wide: Should be assessed
nantly (>50%) of small cystic complately cystic nodules. on a transverse image with measure-
spaces. Do not add further points Hyperechoicsoechoic/y poechoic: ments parallel to sound beam for
for other categories. Compared to adjacent parenchyma. height and perpendicufar 1o sound
Mixed cystic and sofid: Assign Veery hypoechoic: More hypoechoic DS o Wi
points for predominant solid than strap muscles. This can usually be assessed by
component. visual inspection.

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

Assign 1 point if echogenicity cannot
be determined.

Coesrome ) (arommeon )

TR4

Moderately Suspicious
FNAIf=1.5¢cm
Follow if = 1 ecm

PAPILLARY THYRO|D M|CROCARC|NOMAS
The ACR TI-RADS is concordant with other guidelines

in recommending against routine biopsy of nodules

smaller than 1 cm, even if they are highly suspicious.
However, because some thyroid specialists advocate active
surveillance, ablation, or lobectomy for papillary micro-
carcinomas, biopsy of 5- to 9-mm TR5 nodules may be
appropriate under certain circumstances [24,55-57]. The



ACR Cystic or almost completely cystic
SO e almost universally benign

Spongiform composition — O points
Colloid cyst

TR2
Not Suspic ous

Mixed Cystic-Solid -- 2 points
(w/ no suspicious features)

.............................

Russ G. Ulttasonography 2016; 35: 25-38
Moon WJ Radiology 2008; 247: 762-770
Lee et al. Thyroid 2009; 19(4): 341-346




ACR ACR TI-RADS System FINA
uni 1s Gum nce Indications 'T'IRADS 3-5
3 Points .;'n |m l «;"_-A T Rp—

» - -
TR3 TR4 TRS
Midy Susgicous Moderatey Soagicicus | Highly Suspicious
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AACE H_Q

American Association
of Clinical Endocrinology

AMERICAN &
THYROID
S ASSOCIATION

AMERICAN COLLEGE OF

RADIOLOGY




O RISK STRATIFICATION
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Low to Mid
Very Low Range Risk

Risk ¢ “fine line between
e Spongiform categories”

e Entirely Cystic e When FNA vs
FU??

High Risk

e Taller Markedly
Hypoechoic

Than Wide
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DQQ Performance of Five Ultrasound Risk Stratification
Systems in Selecting Thyroid Nodules for FNA

San Juan City Hospit:

Endocrinoclogy, Diabetes

Metabolizm MMarco '::I:’:1S’E+E-Ilar“|::1,1 Carlo Castellana,2 Giorgio Treglia,s"qurancesco Giorgino
Luca Giovahella,3'5 Silles Russ,E"?r and Pierpaolo Trimboli®*®

paPEO|UMOQ]

Table 4. Head-to-head comparison of DOR of ultrasound risk stratification systems for selecting thjbid
nodules for FNA

Number of nodules DOR of US DOR of US
US RSS A US RSS B (number of studies) RSS A RSS B RDOR P

P T N - e — e e e e o Fa e — A e da e e P

Table 5. Head-to-head comparison of LR+ of ultrasound risk stratification systems for selecting thyroid
nodules for FNA

[ Fonn~s L [

Table 6. Head-to-head comparison of LR- of ultrasound risk stratification systems for selecting thyroid
nodules for FNA

Number of nodules LR- of US LR- of US
USRSS A USRSS B (number of studies) RSS A RSS B RLR- P
ACR TI-RADS ATA 8491 (6) 0.4 (0.3-0.5) 0.4 (0.2-0.8) 0.8 (0.6-1.2) 0.338
ATA K-TIRADS 6692 (4) 0.5(0.2-0.9) 0.5(0.2-0.9) 1.2 (1.0-1.4) 0.114
ACR-TIRADS K-TIRADS 9291 (5) 0.4 (0.3-0.7) 0.4 (0.2-0.9) 0.9 (0.6-1.4) 0.673




AACE/ACE/AME US classification OR [95% CI]
1

Differences between ATA, AACE/ACE/AME
and ACR TI-RADS ultrasound classifications
performance in identifying cytological
high-risk thyroid nodules

A Lauria Pantano®*, E Maddaloni®*, S | Briganti', G Beretta Anguissola’, E Perrella?, C Taffon?, A Palermo’,
P Pozzilli', $ Manfrini' and A Crescenzi?

p=0.029"

0.50 0.75 1.00
1-Specificity
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—%— ATA ROC-AUC: 0.711 —8— AACE ROC-AUC: 0.763
—&— TIRADS ROC-AUC: 0.777 — — — Reference

: o &
4———OR—
Decreased risk of Increased risk of
high-risk cytology high-risk cytology

European Journal of Endocrinology (2018) 178, 595—603




Table 5
Comparison of the Diagnostic Performance of ATA and ACR TI-RADS Classification
ATA
classification ACR TI-RADS classification

Sensitivity, (95% CI)

77.3 (68.5-86.0)

784 (69.8-87.0)

Specificity, (95% CI) 76.6 (71.2-82.0) 73.2(67.5-78.9)
Positive predictive value, (95% CI) 553 (46.5-64.1) 52.3(43.7-60.8)
Negative predictive value, (95% CI) 90.0 (85.8-94.8) 90.1 (85.8-94.3)

- Sosa et al. in a retrospective studies of nodules >5mm AUC (P= 18 071 076
Kappa statisties (95% CI) 0.93 (88.8-97.0)

that underwent surgery were evaluated.

Abbreviations: ACR TI-RADS = American College of Radiology Thyroid Imaging Reporting and Data
System; ATA = American Thyroid Association; AUC = area under the curve; CI = confidence interval.
ATA and ACR TI-RADS:

¢ ATA Benign/very low/low suspicion are negative.

¢ ATA intermediate/high are positive.

*  ACRTI-RADS 1/2/3 are negative.

*  ACR TI-RADS 4/5 are positive.

- The ATA and TI-RADS classification systems appear to
have similar diagnostic value for predicting thyroid

cancer.
Table 6
Malignancy Rate Within Each ATA and ACR TI-RADS
ACR TI-RADS classification Total nodules Malignant nodules (%)
5 32 29 (90.6)
* In a Sub-analysis of TR3 and TR4 nodules 4 100 40 (40,
. . . . 3 159 16 (10.1)
- 10% of malignancies were missed in the TR3 2 2 3015)
classification. L ‘ 009
ATA classification
* 38% of malignancies were missed in the TR4 High 2 EKT
. . Intermediate 71 24 (33.8)
ClaSSIflcatlon Low 179 19 (10.6)
Very low 16 1(6.3)
Benign 5 0(0.0)

ENDOCRINE PRACTICE Vol 25 No. 5 May 2019 Abbreviations: ACR TI-RADS = American College of Radiology Thyroid Imaging Reporting

and Data System; ATA = American Thyroid Association.
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- Real world experience

Table 2 Comparison of malignant cytology within the categories of

each US classification

n (%) Malignant P lor wend
cytology
n (%)

ACR TI-RADS
(n=1587)

TE 1 39 (2.4%) -

TR 2 105 (.65 2 (1.9%)

TR 3 422 (26.6%) B (1.9%)

TR 4 T30 (46.0%) 23 (3.1%)

TR 5 291 (18.3%) 17 (5.8%) (028
ATA (n= 1285)
Benign 13 (1.05%) -
Very low suspicion 20 (1.6%) 1 (5%)
Low suspicion T16 (35.7%) Q(1.3%)
Intermediate suspicion 281 (21.9%) Q329
High suspicion 255 (19.8%) 17 (6.7%) <L ]
AACEACE/AME (n = 1495)
Class 1 31 (2.1%) 2 (6.5%)
Class 2 725 (48.5%) 1T (1.5%)
Class 3 739 (49.45) 35 (4.7%) <M1

for malignancy in elderly patients with thyroid nodules.

Table 3 Paired-comparison of ROC curves

(AUC) Z value p value

Unclassifiable malignant nodules categorized in the lowest risk
category (1234, M =350)

ATA (0.49) vs. ACR TI-RADS (0.62) 2.65 0.008
ATA vs. AACE/ACE/AME (0.59) 2.28 0.022
AACE/ACE/AME vs. ACR TI-RADS 0.58 .56
Excluding all unclassifiable nodules (n = 1218, M = 34)

ATA (0.68) vs. ACR TI-RADS (0.61) 2.56 0.01
ATA vs. AACE/ACE/AME (0.59) 2.88 <().001
AACE/ACE/AME vs. ACR TI-RADS 0.73 0.46

AUC area under the curve



biopsy criteria

Sensitivity Specificity NPV PPV
92% 10% 79% 27%
74% 47% 84% 33%
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0.0 0.2 0.4 0.6 0.8 1.0
1 - Specificity

Figure 1. Receiver operating characteristic curves of ATA and

ACR TI-RADS risk stratification systems.

Abbreviations: ACR TI-RADS, American College of Radiology Thy-
roid Imaging and Reporting Data System; ATA, 2015 American

Thyroid Association Guidelines; AUC, area under the curve.

Oncologist 2020;25:398-403

hyroid Imaging and Reporting Data System; ATA, 2015 American Thyroid Associa-
yredictive value.

b.d d,
R, STUART Benmev-Hiesert,” Rosert J. McConnew, *° James A. Leg,""*



I DOI: 10.1089/thy.2019.0360
1

Inter- and Intra-Observer Agreement in the Assessment of Thyroid

Nodule Ultrasound Features and Classification systems: A Blinded

Multicenter Study

Inter-observer agreement Intra-observer agreement

US System Cohen’s K US System Cohen’s K
Classification Classification

AACE/ACE/AME : AACE/ACE/AME

TI-RADS . TI-RADS

Thyroid.2020 Feb;30(2):237-242.



US FEATURES

Inter-observer agreement Intra-observer agreement

Composition 0.53 Composition 0.58
Echogenicity 0.47 Echogenicity 0.60
Margins 0.33 Margins 0.39

Intranodular Vascularity  0.46 Intranodular Vascularity 0.62

Microcalcifications 0.47 Microcalcifications 0.55
Macrocalcifications 0.38 Macrocalcifications 0.54
Egg Shell calcifications 0.65 Egg Shell calcifications  0.96

Comet Tail artifact 0.11 Comet Tail artifact 0.47

Taller tan Wide 0.47 Taller than Wide 0.35



Table 3. Inter-observer agreement for th

and single-center studies

Multi-center

% of Data that are
Value of Kappa Level of Agreement Reliable

0-.20 None
.21-.39 Minimal
.40—.59 Weak
.60-.79 Moderate
.80—.90 Strong

Above.qo Almost Perfect

Single-center

0—4%
4—15%
15-35%
35-63%
64—81%

82—100%

us Classification Present

System study

Persichetti Grani Hoang

(2018) (2018) (2018)

Pang
(2019)

AACE/ACE/AME 0.44
ATA 0.34
EU-Tirads 0.39
ACR 0.42

0.82 0.73 -
0.76 0.75

- 0.68

- 0.61

Inter-observer agreement is expressed with Cohen’s K

Thyroid.2020 Feb;30(2):237-242.



Pod GUIDELINE APPROACHES

San Juan City Hospital
Endocrinoclogy, Diabetes &
Metabolizm

* Qualitative/Pattern approach versus Point System approach

- ATA (KRADS, AACE, EMA, French TIRADS): uses description and patterns to determine
level of suspicion

 ACR-TIRADS uses points: allows for all nodules to be assigned a risk category and for
fututre point adjustments

* Both ATA and ACRTI-RADS use a 5 tier system.

- Patient population:
- ACR-TIRADS is aplicable to low risk adults with “incidental nodules”
* Not aplicable to patients with genetic risk
- ATA applies to all patients.



P9 \WHAT IS THE FUTURE OF FNA GUIDELINES?

San Juan City Hospital
Endocrinoclogy, Diabetes &
Metabolizm

* The American College of Radiology is monitoring the performance of ACR-RI-
RADS in both academic and private practice

* American Thyroid Association Nodule Task Force is updating the 2015 ATA
guidelines

* International Group composed of representatives from AACE/AME, ACR, ATA,
ETA and KTHRS leader discussion harmonization into a single universal guideline.
(International Thyroid Nodule Ultrasound Working Group)
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San Juan City Hospital
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Metabolizm

* Promising new technology to distinguish bening thyroid nodules from thyroid
cancer through tissue stiffness measurement.

* Tissue inflammation and neoplastic processes can change tissue composition and
stiffness.

* This technique investigates differences in the mechanical properties of structures
by applying and external force and monitoring the deformation response

- Low relative displacement is linked to decrease elasticity and a higher propability
of malignancy.
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San Juan City Hospital
Endocrinoclogy, Diabetes &
Metabolizm

* Why tumor cells have higher stiffness
* Increased cellularity

* Increased tumor nonepithelial cells (fibroblasts, endotelial cells, squamous metaplasia)

* Increased matrix substances (collagen, calcifications)
- This effectiveness is due to part of the presence of Psamomma bodies



STRAIN

ELASTOGRAPHY

FNAB positive for Papillary
Thyroid Carcinoma
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SHEAR WAVE - e
ELASTOGRAPHY :

In shear wave elastography

a separate ultrasound pulse b ;f:‘\":;“z’ii-?

is delivered at an angle to o e e 3

the imaging US waves. b~ ?
Unlike strain elastography,

shear wave elastography

does not require manual a5
compression techniques and _ -
it is less operator- — ;  —
dependent. ' o




PITFALLS

- Shear wave does not exist in fluids.

 Complex thyroid nodules with high fluid content, with
>50% cystic component underperform

* Isthmus location of thyroid nodules, due to
proximity to trachea, can produce high shear wave
values

* Poor availability

- Calcified nodules provides a higher stiffness value.



ELASTOGRAPHY

+ Strain only provides qualitative images and does not quantify
stifness

* SWE is operator dependant with multiple artifacts.
* No color map guidelines.
* Shear wave elastography with scarce data on thyroid pathology.

* Both technologies may improve our ability to detect thyroid cancer
and lead to fewer unnecessary thyroid biopsies and surgeries.

- However, more prospective studies are required to determine the
precise value of these new technologies in specific thyroid nodule
subgroups.



pog ARTIFICIAL INTELLIGENCE

San Juan City Hospital
Endocrinology, Diabetes &

* "Any computational program that stimulates and mimics human intelligence in
task such as problema solving and learning”

* Models/algorithms which can solve specific tasks by learning patterns.

- The more data the better.



ARTIFICIAL INTELLIGENCE

* Machine Learning
* Supervised

- Deep Learning
" unsupervised

- Augmented Intelligence



pog ARTIFICIAL INTELLIGENCE

San Juan City Hospital
Endocrinoclogy, Diabetes &
Metabolizm

* Al data suggests that it can provide insight to better predict the likelihood of
thyroid cancer and to decrease variability during interpretation.

- Whether those findings can succesfully be translated to the clinical practice
setting and improve patient care is unknown.



ACRTI-RADS AI'TI-RADS

Reader Sensitivity (%) Spcciﬁcily (%) Sensitivity (%) P Value S]wciﬁril'\' (%) P Value
Single expert reader 14/15 (93.3) 40/85 (47. 14/15 (93.3) NA 55/85 (64.7 < .001
[77.2, 100] 373,971 [77.2, 100] [54.5, 7
Mean of eight nonexpert 81.7 (62.5,97.7) 47.7 (36.4,59.0)  82.5(64.1,97.7) P>.5 553(43.7,66.6) < .001
readers*
Expert p;mcl consensus 13/15 (86.7) 43/85 (50.6) 13/15 (86.7) NA 46/85 (54.1) .10
6.7, 100.0] [40.3, 61.0] (6.7, 100.0] [43.7, 64.6]

Using Artificial Intelligence to Revise ACR TI-RADS
Risk Stratification of Thyroid Nodules: Diagnostic
Accuracy and Utility

Wildman-Tobriner et al.
Radiology.2019



COMING SOON...

2021 ATA Guidelines
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PEF-punctate echogenic foci
Suspicious features (SF): TTW shape, lobulated or infiltrative borders, irregular peripheral calcs
or suspected ETE




Intermediate
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Solid component is
moderately lobulated
or has dominant
protrusion

PEF-punctate echogenic foci

Low
suspicion

solid component is
concentric and non-
lobulated/smooth

Very low
suspicion

spongiform, nearly
entirely cystic

Suspicious features (SF): TTW shape, lobulated or infiltrative borders, irregular peripheral calcs

or suspected ETE
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Intermediate susp

thin peripheral
calcifications + internal
vascular flow;

suspect solid + markedly
hypoechoic

Low suspicion

thin peripheral
calcifications and no
internal vascular flow;
suspect not solid
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2od OMING SOON

San Juan City Hospital
Endocrinoclogy, Diabetes &
Metabolizm

* Screening beyond genetic sindromes [Graves, Hashimoto’s]
* Special populations

* Age, comorbidities

* Transplant patients

* FNA Decision Making
* Patient risk factors

- SIZE RANGES

* Bening cytology nodules
* Non surgical approach [ethanol, radiofrequency ablation



o4 -ONCLUSION

an City Hospital
rinology, Diabetes &

* Multiple US RSS can be used for clinical practice

* One size does not fill all
* The future is bright for US technology

 New ATA guidelines Will fill the gap of the unclassified
thyroid nodules



