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LEARNING OBJECTIVES

 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”



HISTORY

PATTERN BASED

Thyroid 2016 Jan;26(1):1-133 





•.Thyroid 2016 Jan;26(1):1-133.



AMERICAN COLLEGE CLINICAL
ENDOCRINOLOGISTS 2016

Endocr Pract. 2016;22(5):622-639



LOW RISK: = 1 % 

Endocr Pract. 2016;22(5):622-639



INTERMEDIATE 
5-15% ROM

Endocr Pract. 2016;22(5):622-639

• Slightly hypoechoic or isoechoic 

nodules with ovoid-to-round shape 

and smooth or ill-defined margins

• Continuous rim calcifications, 

increased stiffness at elastography, 

or hyperechoic spots of uncertain 

significance may be present



HIGH RISK FOR 
MALIGNANCY: 

50-90% ROM

Endocr Pract. 2016;22(5):622-639



Sonographic
Pattern

Estimated
Malignancy Risk

FNA size cutoff AACE Streght of
Recomendation

High Risk US 50-90% ≥ 1 cm** 2

Intermediate
Risk US

5-15% ≥  2cm 2

Low Risk US < 1% ≥ 2cm 2

Endocr Pract. 2016;22(5):622-639



AACE VS ATA
A

A
C

E • Low risk
• Cysts (fluid component >80%)

• Mostly cystic nodules with 
reverberating artifacts and no 
associated with suspicious US

• Isoechoic spongiform nodules

A
T

A • Benign
• Purely cystic nodules

• Very Low Suspicion
• Spongiform or partially cystic 

nodules without any of the US 
features

• Low Suspicion
• Isoechoic or hyperechoic solid 

nodule,or partially cystic nodule 
with eccentric solid area



AACE VS ATA
A

A
C

E • Intermediate Risk
• Slightly hypoechoic (vs. thyroid tissue) or 

isoechoic nodules, with ovoid-to-round 
shape, smooth or ill-defined margins

• May be present:

• Intranodular vascularization

• Elevated stiffness at

• elastography,

• Macro or continuous rim calcifcations

• Indeterminate hyperechoic spots

A
T

A • Indeterminate suspicion
• Hypoechoic solid nodule with 

smooth margins without: 

• Microcalcifcations

• Extrathyroidal extension

• taller than wide shape



AACE VS ATA
A

A
C

E • High Risk
• Nodules with at least 1 of the following

• features:

• Marked hypoechogenicity

• Spiculated or lobulated margins

• Taller-than-wide shape

• Extrathyroidal growth

• Pathologic adenopathy

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

A
T

A • 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

• Evidence of extrathyroidal extension



ATA PITFALLS

Hyperechoic with PEFIsoechoic with coarse calcifications



ACR-TIRADS 
2017

 Point Based System
 Composition

 Echogenicity

 Shape

 Margins

 Echogenic Foci

Tessler et al; J ACR 2017
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RISK STRATIFICATION

Low to Mid
Range Risk

• “fine line between
categories”

• When FNA vs 
FU??

High Risk

• Taller Markedly
Hypoechoic

Than Wide

Very Low 
Risk

• Spongiform

• Entirely Cystic



J Clin Endocrinol Metab, May 2020, 
105(5):1659–1669



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



 Sosa et al. in a retrospective studies of nodules >5mm 
that underwent surgery were evaluated.

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

 In a Sub-analysis of TR3 and TR4 nodules

 10% of malignancies were missed in the TR3 
classification.

 38% of malignancies were missed in the TR4 
classification

ENDOCRINE PRACTICE Vol 25 No. 5 May 2019 





Oncologist 2020;25:398–403



Inter-observer agreement

US System
Classification

Cohen’s K

AACE/ACE/AME 0.44

ATA 0.34

TI-RADS 0.42

Intra-observer agreement

US System
Classification

Cohen’s K

AACE/ACE/AME 0.54

ATA 0.38

TI-RADS 0.49

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



US FEATURES

Inter-observer agreement

US features Cohen’s K

Composition 0.53

Echogenicity 0.47

Margins 0.33

Intranodular Vascularity 0.46

Microcalcifications 0.47

Macrocalcifications 0.38

Egg Shell calcifications 0.65

Comet Tail artifact 0.11

Taller tan Wide 0.47

Intra-observer agreement

US features Cohen’s K

Composition 0.58

Echogenicity 0.60

Margins 0.39

Intranodular Vascularity 0.62

Microcalcifications 0.55

Macrocalcifications 0.54

Egg Shell calcifications 0.96

Comet Tail artifact 0.47

Taller than Wide 0.35
Thyroid.2020 Feb;30(2):237-242.



Value of Kappa Level of Agreement
% of Data that are 

Reliable

0–.20 None 0–4%

.21–.39 Minimal 4–15%

.40–.59 Weak 15–35%

.60–.79 Moderate 35–63%

.80–.90 Strong 64–81%

Above.90 Almost Perfect 82–100%

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



GUIDELINE APPROACHES

 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 ACR TI-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.



WHAT IS THE FUTURE OF FNA GUIDELINES?

 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) 



ADVANCES



ELASTOGRAPHY

 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.



ELASTOGRAPHY

 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



PITFALLS

Operator Dependant

Location thyroid nodule

Presence of thyroid fibrosis 
or heterogeneity



SHEAR WAVE 
ELASTOGRAPHY

 In shear wave elastography 
a separate ultrasound pulse 
is delivered at an angle to 
the imaging US waves.

 Unlike strain elastography, 
shear wave elastography 
does not require manual 
compression techniques and 
it is less operator-
dependent.



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.



ARTIFICIAL INTELLIGENCE

 “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



ARTIFICIAL INTELLIGENCE

 AI 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.



Wildman-Tobriner et al. 
Radiology.2019



COMING SOON…

2021 ATA Guidelines











COMING SOON…..

 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



CONCLUSION

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


