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Administration Staff - Pediatric Information for Xray Imaging Device Premarket Notifications
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Dockets Management (HFA-305), Food and Drug Administration, 5630 Fishers Lane,
rm. 1061, Rockville, MD 20852. Submit electronic comments to
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Preface
Additional Copies
Additional copies are available from the Internet. You may also send an e-mail
request to dsmica@fda.hhs.gov [3] to receive an electronic copy of the guidance or
send a fax request to 301-827-8149 to receive a hard copy. Please use the
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document number 1771 to identify the guidance you are requesting.
Compliance testing for required performance characteristics is specified in 21 CFR
1020.30-1020.33 (“Diagnostic x-ray systems and their major components;”
“Radiographic equipment;” “Fluoroscopic equipment;” and “Computed tomography
(CT) equipment”). In addition to this required testing, recognized standards specify
additional methods for assessment of image quality and dose that should be
consulted.
This appendix lists common laboratory tests and the applicable standard for each
modality; it is included for reference and is not intended to be exhaustive. The tests
listed focus on ensuring the imaging device is capable of producing acceptable
quality images at a reasonable dose. The information may also be included in
device-specific guidance, which should also be consulted. Inclusion of this list does
not imply that all of these standards must be followed for every device or that every
applicable test and associated standard has been listed. For additional standards
applicable to specific devices, please refer to the Recognized Consensus Standards
Database.38 [4]
The guidance entitled “Recognition and Use of Consensus Standards”39 [5] describes
how the agency will use information on conformance with recognized standards to
satisfy premarket review requirements. In the case of 510(k)s, information on
conformance with recognized standards may help establish the substantial
equivalence of a new device to a legally marketed predicate in the areas covered by
the standards. If a 510(k) contains declarations of conformity, this will, in most
cases, eliminate the need to review the actual test data for those aspects of the
device addressed by the standards. Instead of following a recognized standard, a
firm may choose to submit alternative equivalent information demonstrating safety
and effectiveness.
Some, but not all, of these tests and standards specifically address pediatric use
issues. Therefore, in the design of a new device, it is recommended that a
manufacturer consult an expert in pediatric imaging.
Table 2. Physical Laboratory Tests and Applicable Standards
Test and brief description Modality
Relevant standard or more
detailed instructions
Sensitometric
General radiography
IEC 62220-1 ed1.0
Response: The output
(excludes dynamic
(2003-10) Medical electrical
digital signal value versus imaging/fluoroscopy and
equipment- Characteristics
the radiation exposure
CT)
of digital x-ray imaging
curve provides the
devices- Part 1:
sensitometric response of
Determination of the
the image acquisition
detective quantum
system.
efficiency
Dynamic imaging x-ray
IEC 62220-1-3 ed1.0
devices (e.g., fluoroscopic (2008-06) Medical electrical
or cardiac imaging)
equipment - Characteristics
of digital X-ray imaging
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Modulation Transfer
CT
Function (MTF): Provides
a quantitative measure of
the spatial resolution
properties of the image
acquisition system.

General radiography
(excludes dynamic
imaging/fluoroscopy and
CT)

Dynamic imaging x-ray
devices (e.g., fluoroscopic
or cardiac imaging)

Noise Power Spectrum
(NPS): As a function of
spatial frequency and
exposure level, this test
provides a quantitative
measure of the noise
properties of the image
acquisition system.

General radiography
(excludes dynamic
imaging/fluoroscopy and
CT)

devices - Part 1-3:
Determination of the
detective quantum
efficiency - Detectors used
in dynamic imaging
IEC 61223-3-5 ed1.0
(2004-08) Evaluation and
routine testing in medical
imaging departments–Part
3-5: Acceptance
tests–Imaging performance
of computed tomography Xray equipment;
Corrigendum 1 (2006-03)
and
IEC 61223-2-6 ed2.0
(2006-11) Evaluation and
routine testing in medical
imaging departments – Part
2-6: Constancy tests
– Imaging performance of
computed tomography Xray equipment
IEC 62220-1 ed1.0
(2003-10) Medical electrical
equipment- Characteristics
of digital x-ray imaging
devices- Part 1:
Determination of the
detective quantum
efficiency
IEC 62220-1-3 ed1.0
(2008-06) Medical electrical
equipment - Characteristics
of digital X-ray imaging
devices - Part 1-3:
Determination of the
detective quantum
efficiency - Detectors used
in dynamic imaging
IEC 62220-1 ed1.0
(2003-10) Medical electrical
equipment- Characteristics
of digital x-ray imaging
devices- Part 1:
Determination of the
detective quantum
efficiency
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Dynamic imaging x-ray
devices (e.g., fluoroscopic
or cardiac imaging)

Detective Quantum
General radiography
Efficiency (DQE): This
(excludes dynamic
test provides a quantitative imaging/fluoroscopy and
measure of the efficiency CT)
of signal-to-noise ratio
(SNR) transfer of the image
acquisition system. This
measure is obtained by
calculating the detective
Dynamic imaging x-ray
quantum efficiency (DQE) devices (e.g., fluoroscopic
as a function of spatial
or cardiac imaging)
frequency. SNR analysis
should be performed using
exposure levels covering
the range normally
encountered using your
system to provide the
dynamic range of the
system.
Image Erasure and
General radiography and
Fading: For systems using fluoroscopy
a delayed readout of image
data, such as a
photostimulable phosphor,
tests should include image
decay as a function of time
and temperature and signal
retention as a function of
the number of erasures and
exposures.
Repeated Exposure test General radiography
for ghosting: Tests for
quantitatively assessing
residual images/ghosts are
described in IEC standards
as "lag effect" tests.

Dynamic imaging x-ray

IEC 62220-1-3 ed1.0
(2008-06) Medical electrical
equipment - Characteristics
of digital X-ray imaging
devices - Part 1-3:
Determination of the
detective quantum
efficiency - Detectors used
in dynamic imaging
IEC 62220-1 ed1.0
(2003-10) Medical electrical
equipment- Characteristics
of digital x-ray imaging
devices- Part 1:
Determination of the
detective quantum
efficiency
IEC 62220-1-3 ed1.0
(2008-06)Medical electrical
equipment - Characteristics
of digital X-ray imaging
devices - Part 1-3:
Determination of the
detective quantum
efficiency - Detectors used
in dynamic imaging

For testing
recommendations also
appropriate for
radiographic and
fluoroscopic systems,
please see section 8 of the
guidance entitled “Class II
Special Controls Guidance
Document: Full-Field Digital
Mammography System.”40
[6]

IEC 62220-1 ed1.0
(2003-10) Medical electrical
equipment- Characteristics
of digital x-ray imaging
devices- Part 1:
Determination of the
detective quantum
efficiency
IEC 62220-1-3 ed1.0
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devices (e.g., fluoroscopic
or cardiac imaging)

Automatic exposure
control (AEC)
performance: A
demonstration of the
degree of control intended
with respect to tube
current modulation on nonuniform phantoms or with
respect to temporal gating
should be performed for a
range of exam conditions
(phantom sizes or time
sequences).

Dose or exposure index
measurement, display,
automatic reporting of
values, and
documentation

(2008-06) Medical electrical
equipment - Characteristics
of digital X-ray imaging
devices - Part 1-3:
Determination of the
detective quantum
efficiency - Detectors used
in dynamic imaging
CT: Specifies that CT
IEC 60601-2-44 ed3.0
scanners provide an AEC
(2009-02) Medical electrical
feature, but does not
equipment – Part 2-44:
specify any test of AEC
Particular requirements for
performance.
the basic safety and
essential performance of Xray equipment for
computed tomography;
Corrigendum 1 (2010-05)
Radiography and
The following standard also
fluoroscopy
applies to interventional
fluoroscopy (with
exceptions and additions
noted in IEC 60601-2-43):
IEC 60601-2-54 ed1.0
(2009-06) Medical electrical
equipment - Part 2-54:
Particular requirements for
the basic safety and
essential performance of Xray equipment for
radiography and
radioscopy41 [7]
CT: Dose indices based on IEC 60601-2-44 ed3.0
Computed Tomography
(2009-02) Medical electrical
Dose Index 100 (CTDI 100) equipment – Part 2-44:
and radiation dose
Particular requirements for
structured reporting
the basic safety and
standards
essential performance of Xray equipment for
computed tomography;
Corrigendum 1 (2010-05)
Radiography and
IEC 60601-2-54 ed1.0
fluoroscopy: defines
(2009-06) Medical electrical
reference air kerma and
equipment - Part 2-54:
reference air kerma rate
Particular requirements for
the basic safety and
essential performance of Xray equipment for
radiography and
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radioscopy
Interventional fluoroscopy: IEC 60601-2-43 ed2.0
defines reference air
(2010-03) Medical electrical
kerma, reference air kerma equipment - Part 2-43:
rate, dose-area product;
Particular requirements for
specifies range of
the basic safety and
operating conditions for
essential performance of Xdose measurements;
ray equipment for
defines skin dose as air
interventional procedures
kerma for display purposes
Exposure index standard
IEC 62494-1 ed1.0
for general radiography
(2008-08) Medical electrical
equipment - Exposure
index of digital X-ray
imaging systems - Part 1:
Definitions and
requirements for general
radiography
Radiation dose structured IEC/PAS 61910-1 ed1.0
reporting for radiography (2007-07) Medical electrical
and fluoroscopy
equipment - Radiation dose
documentation - Part 1:
Equipment for radiography
and radioscopy
Reproducibility of radiation IEC 61223-3-4 ed1.0
output for dental x-ray
(2000-03) Evaluation and
devices
routine testing in medical
imaging departments - Part
3-4: Acceptance tests Imaging performance of
dental X-ray equipment
Modality-specific tests Dental x-ray imaging: Line IEC 61223-3-4 ed1.0
not specified in above
pair resolution; Low
(2000-03) Evaluation and
categories (examples
contrast resolution; Image routine testing in medical
included for reference; not homogeneity
imaging departments - Part
exhaustive)
3-4: Acceptance tests Imaging performance of
dental X-ray equipment
CT: Sensitivity Profile;
IEC 61223-3-5 ed1.0
Patient-Support Positioning (2004-08) Evaluation and
and Accuracy; Tomographic routine testing in medical
Section Thickness; Noise; imaging departments–Part
Uniformity; Mean CT
3-5: Acceptance
Numbers
tests–Imaging performance
of computed tomography Xray equipment;
Corrigendum 1 (2006-03)
and
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Fluoroscopy and
radiography: Additional
tests are specified in the
standards on the right
(some of these tests are
also included in the FDA
performance standards).

IEC 61223-2-6 ed2.0
(2006-11) Evaluation and
routine testing in medical
imaging departments – Part
2-6: Constancy tests
– Imaging performance of
computed tomography Xray equipment
and
IEC 60601-2-44 ed3.0
(2009-02) Medical electrical
equipment – Part 2-44:
Particular requirements for
the basic safety and
essential performance of Xray equipment for
computed tomography;
Corrigendum 1 (2010-05)
IEC 60601-2-54 ed1.0
(2009-06) Medical electrical
equipment - Part 2-54:
Particular requirements for
the basic safety and
essential performance of Xray equipment for
radiography and
radioscopy
and
IEC 60601-2-43 ed2.0
(2010-03) Medical electrical
equipment - Part 2-43:
Particular requirements for
the basic safety and
essential performance of Xray equipment for
interventional procedures

Pediatric issues that are specifically addressed by the standards referenced in Table
2 are listed in Table 3. (Note that the items below are design features, not tests, but
the list is included here for completeness.)
Table 3. Specific pediatric issues addressed by applicable standards
Standard
Modality
Pediatric issues specified
IEC 60601-2-43
Interventional fluoroscopy
The anti-scatter
ed2.0 (2010-03) Medical
grid should be
electrical equipment - Part
removable without
2-43: Particular
tools for
requirements for the basic
interventional x-ray
safety and essential
equipment
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performance of X-ray
equipment for
interventional procedures

IEC 60601-2-54 ed1.0 (200 Radiography and
9-06) Medical electrical
fluoroscopy
equipment - Part 2-54:
Particular requirements for
the basic safety and
essential performance of Xray equipment for
radiography and
radioscopy

IEC/PAS 61910-1 ed1.0
Radiation dose structured
(2007-07) Medical electrical reporting for radiography
equipment - Radiation dose and fluoroscopy
documentation - Part 1:
Equipment for radiography
and radioscopy

specified for
pediatric
applications
(subclause 203.6.6;
p. 30).
The last image-hold
feature is especially
important for
pediatric
applications (Annex
AA, p. 42).
The anti-scatter
grid should be
removable for x-ray
equipment
specified for
pediatric
applications
(subclause 203.6.6;
p. 39).
X-ray equipment
specified for
pediatric
applications should
have a means of
placing an added
filter not less than
0.1 mm Cu or 3.5
mm Al (subclause
203.7.1; p. 40).
Recommends a higher level
of conformance (level 2) to
the radiation dose
structured report for
dedicated pediatric
equipment (p. 8).
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