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Our Goals

m Bring attention to issues such as :

Limited quality assurance testing performed on the system

there is no requirement and procedures th:

developed tc re an. yze the quality c

use of CAD over time at clinical sites

research on QA of C

the impact of proper QA on clinical performance with CAD
is not well studied.

m Inform the opinions of the members from AAPM

Subcommittees on CAD QA

® Propose prelin y recommendation on CAD QA.
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Our Goals

These recommendations are intended to be work items
for AAPM task groups that will be formed to addx
QA and user training issues on CAD in the future.

The work items may serve as a framework for the
i tual design of detailed QA and
procedures for physicists and users of CAD.

The eventual standardization of the requiren of

QA procedures for CAD will have to be determined

through consensus from members of the CAD

community (researchers, manufacturers, clinical users,
s, regulatory bodies

Our Goals

Stimulate new ideas and approaches for effective

implementation of CAD QA in clinical environment

ect that appropriate CAD QA and user training can

ensure the effectiveness of CAD in clinical practice,

allowing CAD reach its potential

Overview

= Report the result of the work from group # 3

considered to be reasonably easy and practical, and can be
implemented immediately by the end us

Propose recommendations that are considered to be “best

practice” QA approaches, which could potentally provide
urate measure of clinical performance of a C

system and allow users to work with CAD more effectively
and efficiently.




8/2/2012

Concerns

est PrlCthL apprnacl may rcqulrc

s umncant effort, additional tools, additional cost and

Rationale

AD products can be accepted in clinical use only if

can provide clinical benefit that outw
potential associated ri

D becomes a part of routine clinical practice

m CAD is also rapidl nding to provide additional

functionalities
m CADe, CADx, Measurement tools
= Across different diseases/different modalities (2D/3D/4D)

Rationale

»me level of QA is required

® Ensure that CAD products function correctly at time o
installation and continue to function correctly during
clinical use

® Endure that CAD products perform according to vendor’s
ecification

m Factors affecting the benefit of CAD products directly
or indirectly

® Image quality

image processing (including reconstruction)

CAD standalone performance
lay quality
(how they use CAD)




General Guidelines on CAD QA

When does a QA procedure need to be performed?
Who should petform the test?

What atre the tools and materials that ma

perform the QA tests?

What are the performance measures to be used?
What QA results should be captured and how should
they be reported?

What are the criteria of success/failure of the t
minimal requirements):

What should be done if the CAD QA test fails?

Q1. When does a QA procedure need to be
performed?

at the
first installation or subsequent CAD softw
including operating system upgrades
Replacement or upgrade of imaging system hardware or
software components that affect image quality (e.g., x-ray tube,
urce, detectc r image reconstruction algorithm)
interaction or impact on the C oftware when
yare or upgrades are installed on the same
tem resides

specifications

edures identified as nec
7, quartetly,

Q2. Who should perform the test?

nce pe:
e.g., technolc
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Q3. What are the tools and materials that
may be used to perform the QA tests?

m Software tools provided and validated by CAD
manufacturers or third party providers for:
ta to and from user- nated QA
ng appropriate reference

cified format for automated scoring of the
CAD output,

AD system output, suct

Q3. What are the tools and materials that

may be used to perform the QA tests?

m displaying CAD results for QA purpos

m calculating performance measures (see res
recommendations to Q4).

A set of clinical images with appropriate

reference standards provided by the CAD manufacturer

or collected at the clinical site for the CAD system as

described above.

Phantoms that are validated for a specific CAD QA

purpose with a validated test procedure.

Q4. What are the performance measures
to be used?

Performance measures depend on the application of
the CAD system, the claims of the CAD

= Sens
m Segmentation accuracy

= Malignancy/benigni ssment accuracy.
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Q5. What QA results should be captured an
how should they be reported?

m The following data may be captured, tracked and

reported from either visual ment ot automated
iter anal

m Log files with
m date and ons to perform the QA tests,

m personnel who perform the tests,

m QA procedures or tasks performed,
ocation whete the test data and results are stored if
electronic storage is employed.

® Performance me

m Screen shots capturing CAD results on the image.

Q5. What QA results should be captured an
how should they be reported?

compared with product specificatior
Failure in communication between
devices (e.g., acquis
tion, other imaging devices)

Record of intermediate results that are deemed to be
al that are patt of the commercial product

ation of the organ, feature values

Q6. What are the criteria of success/failure of

the tests (or minimal requirements)?

The tolerance limits or criteria of success/failure for

each specific QA test will depend on the application,
sample size of the test dataset, and require further

research and discussion.




Q7. What should be done if the CAD QA test
fails?

m If the CAD QA procedure fails, the following actions
should be considered:
Trouble-shooting of whether a change in hardware or
software that may or may not be part of the CAD s
a display w ation software upgtrade or a ¢
image detector) affects CAD performance,
ation of whether the site’s own test d
resentative of the larger patient populati
ion to assess impact of changes in performance and
of potential problems,

tact device developer or manufacturer.

Guiding Principles

The QA procedures should be relatively e
simple to perform

m The QA procedures uld not result in substantial
financial cost or burden for the manufacturers or end

users

Practical vs. Best Practice Approaches

= Smaller dataset vs. sufficiently large dataset
ual review of the results vs. automatic
analysis of results
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Practical Approach

Perform acceptant testing at installation and subsequent
upgrad or with the a; ance from
manufacturers.

Use manufactures’ test sets or site-collected image
which are expected to be relative smaller numbe
Petform visual a

the images to ¢

Screen capture of images with (
recommended.

D results are

With upgrades, the site is encouraged to use same
images if applicable and compare results before and
after upgrades, although same results are not expected.

“Best Practice” Approach

re tools to collect a
ently large dataset over time and collect truths
., cancer location) according to the reference
standards specified by manufacturers.
Sites are expected to initiate automatic QA run on test
cases in batch mode and report
specificity against the reference standard
Sites are encouraged to review results visually as well to
assess performances specific to lesion types.
Use manufacturer-provided software to track the
number of CAD marks image over time to detect
any unusual behavior of a detection system.

“Best Practice” Approach

It requites additional effort, cost and expetience
from the clinical sites.

The interpretation of test results (e.g., sensitivity)
may be more complex when comparing to the
testing with manufacturer’s data set.

The CAD manufacturers will need to provide
software tools to collect data and reference truths
and calculate sensitivity.
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Summary
Tacking the number of C rks per image over
time is the most efficient and effectiv
unusual behavior of a detection

7 large data set at clinical site
may require significant effort, additional tools, cost
erience and proper training to implement.
The “best practice” approach is intended for sites
which have the need and the capability.

Summary

The motivation of the additional effort is that it will not
only provide a higher level of QA to monitor CAD
performance in local patient population, but may also
improve the effective of usi AD as end users
can better understand the CAD performance in the
local population and adjust how they work with C
accordin,

stem, the QA
procedur is d herein do not encomp:
possible tests that are important and necessary.
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