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http://www.iacionline.com/simulators.da

CT Scanners Have Too Many Parameter Settings
And Their Tradeoffs Are Not Known
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 ACR Phantom and Tape Comparison

* Clinical Task Prediction Performance
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Cargiopulmonary Imaging * Original Research

Variation in Screening CT-

TABLE 2: Percentage of Volume Variation Between Software Packages, by
Nodule Size

Detected Nodule Volumetry
as a Function of Size
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Slice Sites Soft Medium Edge En.
Thickness Recon Recon Recon
<= 0.625 4 (15%) 0 3 1
0.8, 1.0, 1.25 12 (46%) 6 2 4
/ \\
>=15 10 (38%) /P 6 3 1
-
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Soft Medium Edge Enhancing Edge Enhancing
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HU vs Requested Slice Thickness
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mA: 25

kVp: 120
Thick: 1.25 mm
Kernel: LUNG
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QIBA Profile: Lung Nodule Assessment in CT Screening Profile - 2017

1 Quantitative " ®
- Imaging & &
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Alliance
2
3
. QIBA Profile:
s Lung Nodule Volume Assessment and Monitoring in
6 Low Dose CT Screening

8  Stage: Publicly Reviewed (draft)







« CT Scanner  Fundamental Image

— >= 16 Slice Properties
— Model has been verified to — Edge Enhancement <= 5%
be QIBA Compliant — 3D PSF Ellipsoid Volume
— ACR CT accreditation <=1.5mm?3
— 3D PSF Aspect <= 2.0
e CT Protocol — HU Bias < 35 HU
— <= 1.25mm slice thickness — Spatial Warping RMSE <=
— Slice spacing <= slice 0.1 mm
thickness — Image Noise <= 50 HU SD
— Medium reconstruction  Nodule Analysis
kernel S ~Lfapare
— Pitch <2.0 Joslileaon i3 tware has been verified

) ChallengingiForiiViany ™ Sy Compliant
e Clinical Sites
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Preliminary Results




CT Scanner:
Siemens Somatom Definition AS

Main Protocol:
Low Dose Lung Cancer Screen
QIBA SN Profile Conformant

Protocol Variants: p
0.6 mm B40f (blue lines)
1.0 mm B40f (orange lines) b

Phantoms:
1) CTLX1 Phantom (darker color) 4
2) Anthro Chest Phantom w/

CTLX1 Phantom mudules
(lighter color)

Measurement:
Fully Automated Accumetra SW
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e CT Scanner DOE

Provide Recommended
CT Scanning Protocol

Test the Protocol Over
an Operating Envelope

[Insert The Following As A Table

mAs

kvp

Rotation Time (s)

Filed of View (cm)

Pitch

Slice Thickness (mm)
Slice Spacing (mm)
Reconstruction Kernel
Table Height

]

40
100
0.50
35.0
1.50
1.00
0.75
140-4

Centered

Will have a DOE with the following 19 experiments consisting of 3 repeat CT scans of the

recommended CT acquisition protocol (A,B,C) and 16 CT scans that systematically vary mAs, FOV,

Pitch, and an iterative reconstruction setting:

[ Insert The Following As A Table

Experiment# mAs FOV  Pitch Iterative Recon Setting Notes
A 40 30.0 1.50 140-4 Repetition 1
01 30 300 1.25 140-3 [ - -
02 30 300 1.25 140-5 [- - -+]
03 30 300 1.75 140-3 [- -+ -]
04 30 300 1.75 140-5 [- -+ +]
05 30 40.0 1.25 140-3 [-+ - -]
06 30 40.0 1.25 140-5 [+ -+]
07 30 40.0 1.75 140-3 [+ + -]
08 30 40.0 1.75 140-5 [+ ++]
B 40 35.0 1.50 140-4 Repetition 2
09 50 30.0 1.25 140-3 [+ - - -]
10 50 300 1.25 140-5 [+ - - +]
11 50 300 1.75 140-3 [+ -+ -]
12 50 300 1.75 140-5 [+ -+ +]
13 50 40.0 1.25 140-3 [++ - -]
14 50 40.0 1.25 140-5 [++ - +]
15 50 40.0 1.75 140-3 [+++ -]
16 50 40.0 1.75 140-5 [ ++++]
C 40 35.0 1.50 140-4 Repetition 3




* Analysis Software Vendors

— Scans of well characterized synthetic and
clinical zero change datasets will be provided

— We will check for near zero bias from 6mm to
12mm diameter solid lesions

— We will check that the analysis software does
not exceed the CV table provided in the
profile



« 40 CTLX1 Phantoms Will Be Distributed To Lung Cancer
Screening Sites Outside of the United States

* Another 40 CTLX1 Phantoms Will Be Distributed To
Lung Cancer Screening Sites In the United States

« Working With RSNA/QIBA We Are Piloting The 1st Small
Nodule Change Measurement Conformance Service

* Launching The New 2017 CT Lung Imaging Protocol
Challenge Here

 Funding Thanks To The Prevent Cancer Foundation



* Monitoring Infrastructure
— Ultra-low cost CT phantoms requiring <= 5 min to scan

— Web-based Analysis Tools and Calculator(s)
— All Running on the Amazon Web Services (AWS) cloud

MONTREAL (Coming soon) _
BEWING

OHIO (Coming soon) IRELAND 4 FRANKFURT
) SEOUL
OREGON {
< UK (Coming soon) O - > -

N. CALIFORNIA e NINGXIA (Coming soon)

N. VIRGINIA ToKYo
INDIA (Coming soon)
AWS GOVCLOUD |
SINGAPORE /
SAO PAULO
Region &
Number of Availability Zones SYDNEY

New Region
Coming Soon



« Getting the Word Out To Sites
— We need champions (RSNA/QIBA, Advocacy, etc)

* International Regulations
— Who can help navigate?

« Support For More Application Areas Increases Cost
— More materials, higher overall mass, and added algorithms
— Some solutions increase complexity and scanning time

e Thinner Slices = More Review Time

— We must get Radiology to accept the routine acquisition of multiple scans with at
least one high res scan for algorithms

« Continuously Changing CT Technology
— lterative Reconstruction Algorithms



* Improved Earlier Lung Cancer Detection : 4mm

« Improved Differential Diagnosis: Improved Sens/Spec
« Shorter Follow-Up Times: 1 to 2 Month Follow-up

« Improvements to Existing Biomarkers: New Sub-Types

* New Biomarker Discoveries: ?



« Allow Clinical Sites to Acquire At Least One High
Resolution CT Lung Screening Scan That Is Intended
Only For Computational Analysis

 Encourage CT Scanner Manufacturers To Support
1024x1024 Matrix Size and Clinical Sites To Use It For
Computational Analysis

* Enable Reimbursement For Quality Verification of Scans



Thank You




Model A
Site 1

1654 mm?3

Model A
Site 2

1601 mm?3

VW /WL 1500 / 500

2379 mm3
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Patient Characteristics
Lesion Size
Lesion Margin
Patient Size
Attachment
Local Conditions
High HU Objects
Metal Implants

Motion
Challenges
1. Internal Structures

pON

Large Complex Borders
Changing Presentation
Very Large Patients

Object

CT Acquisition

Issues

1.

2.
3.
4

Large & Growing # Parameters
Constantly Changing

Operator Preferences/Errors
Difficult to Fully Reproduce

Scanner

Software

Semi-Automated

Software

Longitudinal Analysis: Volume
Teflon Sphere - Constant

Time poit

Volumetric
Performance




