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Data Divide

Lab Values

Genetic Data

Diagnoses

Clinical Measurements
(pulmonary, cardiology)

Radiology Report Clinical Data

Imaging Data




The Data Layer

Gallbladder/Biliary

Lab Values

Genetic Data

Diagnoses

Clinical Measurements
(pulmonary, cardiology)
Imaging Data

Clinical Data

Imaging Data




Measurements

Lymph node size
Nodule location
Liver density
CBD caliber
Aorta caliber
Cobb angle

PA caliber
Crown-rump
length

Percent gastric
emptying 1 hour
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What Kinds of Data?

Extractions

Tumor volume

Stroke volume
Hematoma volume

Percent stenosis
Liver stiffness
Gestational age
Enhancement
washout
Out-of-phase
signal dropout
%LAA-950

Categorizations

BI-RADS category
Severity central
canal stenosis
Sonographic
Murphy’s sign
Hemorrhage
increased in size

Presence of active
extravasation
Severity of reflux
Severity of
hydronephrosis




Where Does the Data Come From?
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Common Data Elements

<features>
Features: The elements of a <feature name="size" type="numeric"/>
<enumeration_feature name="side">

described lesion will be used <choice name="left_side">left</choice>
<choice name="right_side">right</choice>

to determine the output of the e L T
algorithm. <feature name="uniformly_cystic" type="present_absent" default="absent">

- <al gorithm>

<synonym>fluid density</synonym>
Includes synonyms of those
features that might be used in
reports.

<synonym>simple cyst</synonym>

</feature>

<feature name="density" type="numeric"/>

<feature name="macroscopic_fat" type="present_absent" default="absent">
<synonym>fat density</synonym>

PAAViaValalViiihN

* Define attributes associated with the clinical scenario
* Will be labeled with ACR/RSNA Common Data
Element (CDE) Identifiers
e Ask me... “What’s a CDE?”




Report Data Layer Labeled with CDEs

Report

Patient Data

Order Data

Acquisition
Data
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Findings

4 I
Finding 1: Adrenal Nodule (RDES 3)

RDE 41 12 RDE 43
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I, A tic Adrenal Mass (21 cm)
Detected on any CT or MR exam

l Ny

Diagnostic Benign Indeterminate
Imaging Features Imaging Features

\ 4

Myelolipoma, No enhancement?,
Ca** = Benign, no F/U. 21-<4 cm

<10 HU or - signal on CS-MR
= Benign adenoma’, no F/U

l l History of cancer:
v L et nisider PET or blopsy®
No Cancer Hx: + Cancer Hx:
Consider resection’ Consider
R Bx or PET-CT’

)

r Imaging

l L )

Prior imaging Nt;‘ Pr‘i:or Imalgilng N: I;u:::::n:glzg, =f cancar
o Cancer Hx

| isolated® adrenal mass
3ab  stable 21 year New or enlarging T or below

@@= [

No Cancer Hx: ) | + Cancer Hx: | 1
Consider F/U adrenal CT* Consider
or resection’ | BxorPETCT' | o ]. cignal on

>2cm, <dcm  ——3  Adrenal CT

If patient has clir v Reduced dose NCCT <10 HU NCCT >10 HU
hyperfunction, o 1-2 cm, Probably benign' = benign adenoma’, no F/U

Consider biocher Consider 12 month

Banign Imaging i F/U adrenal CT* -

Moot marghs “.Adrenal CT washout Jw E0/40%

Suspicious Imagh

Irregular margins 1

APV = Absolut No enhancement

BPYW = Relative (<10 HU) = cyst or >

C5-MR = Chem hemorrhage propriate® or
R | l MR If not done

FiU = Fallow-up p

- i ' I F/u, Bx,
HU = Hounsfiel l iy wo il l [ Benign ] PET-CT, or resection’
1 = decreasad ling on

. clinkal scenario |

LEGEMD

Berland et al., JACR 2010.
Mayo-Smith et al., JACR 2017.



http://www.jacr.org/article/S1546-1440(10)00330-3/fulltext
http://www.jacr.org/article/S1546-1440(17)30551-3/fulltext

<algorithm>

~ <features>
Features: The elements of a <feature name="size" type="numeric"/>
. . . <enumeration_feature name="side">
described lesion will be used <Cﬂ°1°e name:"'lefﬁ_51’dg">1eftﬁ/c?o;ce>
; <choice name="right_side">right</choice>
to determine the output of the B et o e
algorithm. <feature name="uniformly_cystic" type="present_absent" default="absent">
<synonym>fluid density</synonym>
Includes synonyms of those /1<:synonym>5'imp'le cyst</synonym>
. . </feature>

features that mlght be used in <feature name="density" type="numeric"/>
reports <feature name="macroscopic_fat" type="present_absent" default="absent">

i <synonym>fat density</synonym>

sS\v/nnnvms

<decision_tree>
<if feature="uniformly_cystic" value="present">
<end_point ref="cyst_no_recommendation"/>
</if>
L. . <if feature="hypodense" value="present">
Decision Tree: The logic <if feature="stable" value = "present">

- - 2 .f:=||h -I "
which determines the output of ji5na-point ref="hypodense_stable’/>

i <else
the algorithm based on a <end_point ref="hypodense_no_priors"/>

lesion's features. </else>
</if>
<if feature="macroscopic_fat" value="present">
<end_point ref="macroscopic_fat">
</if>
<if feature="01q_hemqrrhage"lva1He="present">

<end_point id="hypodense_stable">
<body>In the {{side}} adrenal g1and{{ser1es image}}, the previously seen |
{{size}} mm Tlesion is homogeneously low density (10 HU or less on
non-contrast-enhanced images) and therefore most consistent with an
. . adenoma.</body>
End Points: Templates of the <impressign>§{size%} mm nodule in the {{side}} aqrﬁna1b91end, 3imi1?r to |
i prior. Radiologic findings are most consistent with a benign adrena
generated text_ to be meerted “ Bdenona . </mprassions u
into the body, Impression, and <recommendation>As adrenal adenomas may be hormonally active with subc'hm
. suggest further evaluation for endocrine hyperfunction for most patients.
recommendations of reports. Grumbach MM_et al. (2003) "Management of the clinically inapparent adrena
('"incidentaloma')," Ann Int Med 138:424-429 and Young, W. (2007) "The 1inc
discovered adrenal mass," New Engl J Med 356:601-610.</recommendation>
</end_point>

<end po1nt id= "hypodense no_ pr1ors >

<algorithm>



Community-owned Schema

Artifacts Process
* Schema definition e Subcommittee forming
* Documentation * Pending release of
* Training information proposed format
e Reference * Anticipate ongoing

Implementation revisions and additions




s7A C Rassist™

ACR Content

* Incidental findings
e *-RADS
* MIPS support

Other Societies

* Fleischner Society

* Society of Radiologists
in Ultrasound

 American Society of
Neuroradiology




Patient: T4F
Exam: CTABPW (memmame)
Completed: 2013-12-02T

Fulmonary R = Adrenal Nodule

. Adrenal Nodule

Size | i I
b ® Right @ Lert
Previously

chararacterized

Diagnostic feature

II

Hx malignancy ® ves ® No @ Unknown

Changed size

I

Insert Into Report Close without Inserting




Scans were continued into the pelvis to evaluate the entire Gl tract.

COMPARISON: 9/15/2012

FINDINGS:
LOWER THORAX: Lung bases are clear.

HEPATOBILIARY: No focal hepatic lesions. Mo biliary ductal dilatation.
SPLEEN: No splenomegaly.
PANCREAS: No focal masses or ductal dilatation.

ADRENALS:

—

KIDNEYS/URETERS: No hydronephrosis, stones, or solid mass lesions.
PELVIC ORGANS/BLADDER: Unremarkable.

PERITONEUM / RETROPERITONEUM: No free air or fluid.
LYMPH NODES: No lymphadenopathy.

VESSELS: Unremarkable.

G| TRACT: No distention or wall thickening.

BOMNES AND SOFT TISSUES: Unremarkable.

IMPRESSION:

—

RECOMMENDATION:

2019 IMAGI




{ ™y . .
e Round/oval ) & Homogeneous, e Focal or diffuse
® Anechoic low-level EC].'JDES h}-’pcfﬂ'chﬂjc
o Smooth/thin walls R P * No solid component component
s Post. enhancement “l% i ® + Tiny mural ® Hyperechoic lines/
e No internal flow : echogenic foci dots
® Acoustic shadowing
~ ® No internal flow
i Endometrioma '
Simple Cyst J AN y AN Dermoid )
» Reticular echoes [ . - Follows contour of ¢ Tubular, cystic h
| ® = Solid-appearing = adjacent organs » =+ short, round
region w/concave J ® Ovary at edge/ projections
margin ; suspended in mass & "Waist" sign
4 & No internal flow ( * + Septations B o + separate from
§ ovary
rrhagic Cyst Peritoneal Inclusion Cyst | Hydrosalpinx )
- . ™ ™y
Findings suggestive Septations <3mm Septations >3mm
of, butinot classic for, ll or irregular.
hemorthagic cyst,
endomietrioma, or
dermoid.
R Suggestive of Sl 2
 Hem Cyst |Endm'oma| Dermoid Thin Septations | | Thick Irregular Septations )

Bl Non-hyperechoic N

nodule without
vascularity

Non-hyperechoic
nodule without
B vascularity

@ Thin-walled cyst with |
single thin septation
or focal calcification
in the wall of a cyst

R A
3 k.
=

5 = | Simple Cyst with : - 5 e
 Single Septa; Focal Calc ) Nodule Without Flow Nodule With Flow




TECHNIQUE:
Transabdominal and transvaginal ultrasound imaging of the pelvis was performed.

COMPARISON: Jlone available]

FINDINGS:
KIDNEYS: [Unremarkable]
UTERUS: The uterus measures B.2 el The endometrial echocomplex measures b mm

OVARIESIADMNEXA [A lesionis seenin the left ovary measuring 3 cm with appearance consistent with hemorrhagic cyst]

PELYIS: [Ndfree fluid.

IMPRESSION:

:A hemorrhagic cystin the left ovary. Follow-up pekvic ulfrasound is recommended in 6-12 weeks in an early post-menopausal woman. Optimally, the exam
wiolld take place in the follicular phase, days 3-10, of the menstrual cycle]

Fecommendations for adnexal cyst follow-up per Society of Radiologists in Ultrasound 2009 consensus statement on management of asymptomatic and
owarian and other adnexal oysts (Levine et al., Radiology 2010 256 943-54).

| 2019 IMAGING INFORMATICS SUMMIT



mar. al S ol s R %E:E-E

+  Create your own module
Metadata Data Elements Report Text Sync RadElements Simulator XML View [a] Key Images

I Assist Modules

Observation in high risk patient *

Scenarios ¥

B <
Hello RADS Select one

Arterial phase enhancement *

Select one
Hypa-enhancement
Iso-enhancement
Hyper-enhancement

Diameter (mm) *

Washout @ ~©

Yes No Mot sure? try out thisimage [4

Capsule @ ~
Yes No Mot sure? try out thisimage [4

Threshold Growth ([mm) &
Yes No OR Mot sure? try out thisimage [g
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iap Padtin ¢

;
Sonographic Murphy's
Wall thickening
Cholelithiasis
Paricholacystic fluld
Common bile duct caliber

Echotexture
Lesions
Intrahepatic biliary duct dilatation

Parenc a
Hydronephrosis
Cal

Lesions

Length

Parenchyma
Hydronaphrosis
Caleuli

Lesions

Length

Exam

Indication
Timeframe
Alternative Exam

Reporting Environment

EMR

Registries



Al-Enabled Decision Support

— > e fcant ié;ldm?s | Classic
ACRassist
Registry

Radiologist Input

- 2.1 mm

B=Eo nodules

—_— Software —_—— - —_— > i B Hybrid
<5mm

/ ACRassist
:

Rad Report N8R and Al
ombination Radiologist

+ Al Input

Spiculated

<
> Software —_— 5mm

2.1 mm
nodules

Report

Full
ACRassist-Al

Li-RADS 2

Al Input Only
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Decision Support and Al

* CAR/DS Modules define data elements
* Labeled and registered as Common Data Elements

 CAR/DS can be used for some data annotation
* CAR/DS modules provide a target for integration

e Qutput from use of CAR/DS modules can feed back
onto modules for further improvement




Structured Recommendation

‘Regarding  recommend in for with pending
ITEM, ACTION TIME REASON STRENGTH DEPENDENCY.”

@ AODL O

"FTEE YN .
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Structured Recommendation

In low or average risk patients, the hepatic finding is most likely benign and
no additional follow-up is warranted. In high risk patients, this finding
remains indeterminate for a neoplastic process and follow-up CT or MRl in 6
months is recommended.

<EndPoint "smallUnknownRisk">
<Label>CT or MRI in & months if high risk</Label-
<ReportTexts>
<ReportText "body">A <InsertValue "size" /> mm lesion is seen <InsertPartial "locationText" /=
<ReportText "impression">A <InsertValue "location" /> hepatic lesion measuring <InsertValue
<ReportText “recommendotion”>=In low or average risk patients, the hepatic finding is most likely benign and no addition
<ReportText "impressionRecommendation">A <InsertValue "location” /> hepatic lesion measuring <InsertValue
</ReportTexts:
<ImagingFollowup>
<ClinicalCondition=Patient is high risk</ClinicalCondition=
<Evidencelevel "OCEBMZ@11">Level 5</Evidencelevel=
<PreferredImagingExam "RPIDS">CT ABDOMEN WITH IV CONTRAST</PreferredImagingExam-
<AcceptableImagingExamss
<Exam "RPID474">MR ABDOMEN WITHOUT THEN WITH IV CONTRAST</Exam>
<l-- Many more go here --»
</AcceptableImagingExams>
<IndicationForfol lowup "ICD-18" "R93.2">Abnormal findings on diagnostic imaging of liver and biliary tract</Ind
<RecommendedTimefF rame "P165D" "P21@D"/>
</ImagingFollowup>
</EndPoint>

=
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Benefits of
Structured Recommendations

Ordering " Tracking
One-click response J Identify when

to order recommended
recommended exam hasn’t been
exam(s). obtained.
Responding Monitoring

Cue radiologist ' Track rates of
reading A recommendation,
recommended M compliance, and

exam to respond. outcomes.
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Imaging Driven Care Pathways




Imaging Driven Care Pathway Example
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Case courtesy of Dr Jeremy Jones, Radiopaedia.org, rID: 6406
N |




Radiology in the Enterprise

 Work more oriented to
driving downstream
decisions
e Salient question
* Rest of the story
* |[ncorporate more
upstream data sources
* Imaging-based Al
e Other data science
tools
 Demonstrable value
proposition




