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ABR Examination Statistics

Average pass rates for residents taking the exam for
the first time (2014-2016)

Part 1 General 69% 31%
Part 1 Clinical 185 73% 27%
Part 2 143 79% 21%
Part 3 Oral 230 67% 13%

https://www.theabr.org/wp-content/uploads/2018/02/AR-2017.pdf
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ABR Examination Statistics

SPECIALTY CERTIFICATES ISSUED 2008-2017

Total 200

o | o0 | 2om o | 200 | o2 | | e s | 20| o
204 204 315 263 266 279 248 242 217

Ther: 181 169 181 263 232 213 217 211 196

2,438

155 2,018
Diag: 14 28 22 41 29 45 54 30 41 52 356
Nuc: 5 7 1 11 2 8 8 7 5 10 64

https://www.theabr.org/wp-content/uploads/2018/02/AR-2017.pdf

Part Il
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ABR Initial Certification
for Medical Physics

Part 2 Exam

The second exam you will take is the Part 2 computer-based exam, which is specific to a particular specialty:
diagnostic medical physics, therapeutic medical physics, or nuclear medical physics.

The Part 2 exam is based on material that would be learned during a CAMPEP-accredited medical physics
residency. The material represents the broad subspecialty-specific knowledge across the discipline.

The Part 2 Exam is administered at Pearson VUE Testing Centers throughout the country.

Next: Requirements and Application

AboutUs ~ News  Verify Certification  Exam Details  Contact Us myABR Login

Home  Public  Diagnostic Radiology Interventional Radiology c Radiation Oncology [ seoen ]

INITIAL CERTIFICATION  MAINTENANCE TION  CALENDAR  VOLUNTEER

Initial Certification for Medical Physics

Overview

Requirements and Application

Certification Requirements

=) On this page
Part 2 Exam « Requirements
o Candidates who applied for certification after July 1,2013
Overview e Candidates who applied for certification prior to October 31, 2012
o Footnotes
Requirements and Application « Application

Exam Application Schedule
Diagnostic Content Guide

Nuclear Content Guide .
_— Requirements

Therapeutic Content Guide . i . X I . .
New applicants should review the ABR Audit Standards Policy for Initial Certification in Medical Physics.

Exam Results

Candidates who applied for certification after July 1, 2013

Part 3 (Oral) Exam o You must have passed the Medical Physics Part 1 exam (general and clinical).

. . e You must have completed a CAMPEP-accredited residency by August 31 of the year in which the Part 2 exam is
International Medical Graduates

to be taken.
Conditions and Reapplications o Ifyou completed a CAMPEP-accredited residency prior to the year that you are applying for the Part 2 exam,
you must also provide ion of current as a medical physicist.

Now Nuactinn Tunac: Parte 1and 2
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ABR Nuclear Medical Physics
Clinical Experience Attestation

* Nuclear QMP must attest to candidate’s completion of:

— Annual survey of a scintillation camera (including SPECT
acceptance testing of a scintillation camera [including
SPECT])

— Annual survey of a PET or PET/CT imager

— Acceptance testing of a PET or PET/CT imager

— CT system performance evaluation of a CT scanner that is
part of a PET/CT imaging device

https://www.theabr.org/sites/all/themes/abr-media/pdf/NMP%20Supervisor%20Clinical%20Experience%20Attestation.pdf

ABR Nuclear Medical Physics
Clinical Experience Attestation

— Dose calibrator/uptake probe/well counter performance evaluation
— Radiation safety audit of a nuclear medicine facility

— Shielding design for a PET/CT imaging device

— Evaluation of a diagnostic workstation

— Participation as a medical physicist in the administration of a
therapeutic radionuclide.

— Participation in radionuclide dose calculations for patients (including
fetal dose calculations).

— Performance of release calculations for patients receiving
radionuclide therapies.
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Nuclear Content Guide — Part Il

 Content Guide

1. Radiation Protection, Safety, Professionalism and
Ethics

2. PET & Hybrid

3. Single photon imaging systems including scintillation
cameras, solid state cameras and hybrids

4. Radiation measurements including dose calibrators,
well counters, survey meters, thyroid probes

5. Clinical Procedures

https://www.theabr.org/medical-physics/initial-certification/part-2-exam/part-2-nuclear-content-guide#content

Nuclear Content Guide — Part |l
Question Type: Simple

e Simple
1. Traditional multiple choice question with a single
answer.

2. New ltems:
— Multiple Correct Options
— Fill-in-the-Blank
— R-Type
— Point-and-Click

https://www.theabr.org/medical-physics/initial-certification/part-2-exam/part-2-nuclear-content-guideffcontent
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Nuclear Content Guide - Part I
Question Type: Simple

 Example: Multiple Correct Options

* According to AAPM Report No. 181, what are the three required
QC tests on a dose calibrator? (Please select three options.)
a) Constancy
b) Geometric calibration
c) Uniformity
d) Linearity
e) Accuracy
f)  Chi-square

Answer: A, D, & E

https://www.theabr.org/medical-physics/initial-certification/part-2-exam/part-2-nuclear-content-guideffcontent

Nuclear Content Guide - Part |l
Question Type: Simple

 Example: Fill-in-the-Blank

 |f the field of view of a scintillation camera is 20 cm
and the matrix is 128 x 128, what is the pixel size of
the image? mm (Round to two

decimal places.)

Answer: 1.56, (1.54, 1.55, 1.56, 1.57, and 1.58 will also be accepted.)

https://www.theabr.org/medical-physics/initial-certification/part-2-exam/part-2-nuclear-content-guideffcontent
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Nuclear Content Guide - Part Il
Question Type: Simple

 Example: R-Type

For each question, choose the correct radiopharmaceutical from the drop-down list. Each option
can be used once, more than once, or not at all. Please advance to the next screen.

a) 111In leukocytes Answers:
b) 111In pentetate (DTPA)
c) 123l ioflupane LA
d) 123/ Nal 2.D
e) 99mTc MAA
f) 99mTc MDP 3.E
g) 99mTc sestamibi
1. This radiopharmaceutical is used primarily for the diagnosis of infection.
2. This radiopharmaceutical is used primarily for the diagnosis of thyroid function.
3. This radiopharmaceutical is used primarily for the diagnosis of pulmonary embolism.

https://www.theabr.org/medical-physics/initial-certification/part-2-exam/part-2-nuclear-content-guideffcontent

Nuclear Content Guide - Part |l
Question Type: Simple

 Example: Point-and-Click

* The figure shows a common device employed in
nuclear radiology instrumentation. Point and click
on the cathode.

uuuuuu
llllll

https://www.theabr.org/medical-physics/initial-certification/part-2-exam/part-2-nuclear-content-guideffcontent
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Nuclear Content Guide - Part I
Question Type: Complex

Example: Complex

* A generator is eluted and yields 300 mCi of 99mTc. For clinical
studies to be done up to 6 hours after elution, what is the
maximum acceptable number of microcuries of ®?Mo
allowable at the time of elution?

a)
b)
c)
d)
e)

5.6 uCi
12 uCi
24 pCi
30 pCi
45 uCi

Answer: C

https://www.theabr.org/medical-physics/initial-certification/part-2-exam/part-2-nuclear-content-guide#fcontent

Part Il
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ABR Initial Certification
for Medical Physics

Part 3 (Oral) Exam

The third exam you will take is the Part 3 oral exam. This exam is designed to test your knowledge and fitness to
practice applied medical physics in your specified specialty. You will be examined by five physics examiners, each
of whom will ask one question from each of the five physics categories of the exam.

The Part 3 oral exam includes the same material as the Part 2 computer-based exam, but with a strong emphasis
on practicing clinical medical physics, clinical judgment, and communication. Successful completion of Parts 2
and 3 demonstrate a level of achievement that is necessary for a medical physicist to practice independently.

Louisville, Kentucky.

Next: Requirements and Application

This exam is currently conducted annually in late May or early June at a hotel in

2018: Last Part lll exam held in
Louisville, KY. Future oral
exams to be held at ABR HQ in
Tucson, AZ.

https://www.theabr.org/medical-physics/initial-certification/part-3-exam

Oral Exam Categories— Part Il

Radiation protection, safety, professionalism and ethics:

limits, radiation protection principles, personnel dosimetry;

breastfeeding, and pregnancy);

— Shielding, including facility design and personnel protection;

— Regulations and regulatory bodies, including medical event
assessment, shipping and waste disposal, ALARA, time, distance and

shielding, radiation surveys

— Professionalism and ethics

https://www.theabr.org/medical-physics/initial-certification/part-3-exam/content-guide

Internal dosimetry, including MIRD (formalism), fetal dose, units;
Personnel safety, including facility surveys and occupational dose

Safety for the patient, family and public (including exposure pathways,

10
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Oral Exam Categories- Part Il

* PET & Hybrids:
— Radionuclide production and characteristics;

— QC procedures, including ACR/TJC/NEMA and acceptance
testing, artifacts;

— System principles, image fusion, random coincidences,
scattered radiation, dead-time;

— Quantitative PET, including SUV;

— Image reconstruction, including attenuation correction,
iterative reconstruction, filtered back projection

https://www.theabr.org/medical-physics/initial-certification/part-3-exam/content-guide

Oral Exam Categories— Part Ill

* Single photon imaging systems including scintillation cameras, solid state
cameras, and hybrids:

— Radionuclide production and characteristics for SPECT and planar imaging;

— QC procedures, including ACR/TIC/NEMA and acceptance testing, artifacts;

— System principles, including scintillation cameras, solid state cameras,
collimators, image fusion, system characteristics;

— Dynamic imaging, renograms, cardiac function, ejection fraction, tracer
kinetics, lung shunt fraction;

— Image reconstruction, including scanograms, attenuation correction, filters,
edge enhancement, smoothing, unsharp masking, segmentation

11
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Oral Exam Categories- Part Il

* Radiation measurements, including dose calibrators, well
counters, survey meters, thyroid probes:

— Radioactivity measurement, including dose calibrators, well
counters, thyroid uptake probe, survey meters;

— Statistics, minimum detectable activity;

— Radiation detectors, including survey meters, dead-time,
personnel monitoring;

— Quantitative measurements, including calibration;

— QC procedures, including use of chi square, energy resolution,
counting efficiency, geometry, linearity accuracy

https://www.theabr.org/medical-physics/initial-certification/part-3-exam/content-guide

Oral Exam Categories— Part Ill

* Clinical procedures:

— Radionuclide therapy, including facilities, release
criteria, radionuclide production;

— PET and hybrids;
— SPECT and hybrids, including gamma cameras;

— Radiation dosimetry, including risk, radiation
protection, and CT dose;

— Radiopharmaceutical usage, thyroid imaging/uptake,
informatics, display performance, miscellaneous

https://www.theabr.org/medical-physics/initial-certification/part-3-exam/content-guide

12
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Useful Reference Material
for Parts Il & Il

Cost:
4 . . $$
Physics in
Nuclear Comments:
Medicine * Need to know the
material in this book for
both exams.

e Covers fundamental
concepts & topics.
* Review figures & plots.

13
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. . Cost:
Nuclear Medicine Physics —
A Handbook for Teachers and Students * Free
Comments:

e Alternative to Cherry’s
“Physics in Nuclear
Medicine.”

* Provides another
perspective on Nuclear
:du;":r;p Medicine Physics.

e Covers fundamental

concepts & topics.

* Review figures & plots.

https://www-pub.iaea.org/MTCD/Publications/PDF/Pub1617web-1294055.pdf

IREA Quality Control Atlas for —E:OSt:
Scintillation Camera Systems Free
Comments:

* Dated, but excellent
compilation of gamma
camera and SPECT
artifacts.

* Good resource to test
your understanding of
causes of artifacts.

AR

M%j International Atomic Energy Agency

\3—.?

https://www-pub.iaea.org/MTCD/Publications/PDF/Pub1141 web.pdf

14
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IAEA-TECDOC-602

Quality control of
nuclear medicine instruments 1991

&)
INTERNATIONAL ATOMIC ENERGY AGENCY UAEA

Cost:

Free

Comments:

Old document, but sill
contains applicable
information on gamma
camera testing.

Good for understanding
the rational of various
nuclear medicine
machine tests.

https://www-pub.iaea.org/MTCD/Publications/PDF/te 602 web.pdf

JAEA HUMAN HEALTH SERIES

No. 27

PET/CT Atlas on Quality Control
and Image Artefacts

¢ ALY
(=2
Eiaea

Cost:

Free

Comments:

Compilation of image
artifacts from PET/CT
units.

Good for testing your
understanding of how
artifacts are formed and
corrected.

https://www-pub.iaea.org/MTCD/Publications/PDF/Pub1642web-16821314.pdf

15
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Cost:
* Free

Comments:

e Description of
recommended QA test
for PET and PET/CT

Quality Assurance for H
PET and PET/CT Systems units.

ttps://WWW-pub.laea.org/MTCD/publications/PDF/Pub1393 web.pdf

Cost:
Safety Reports Series
- * Free
i " . Comments:
— = - e Recommendations
Release of from the IAEA on

Patients After release criteria.
Radionuclide Therapy

With contributions from the * PrOVides anOther
ICRP perspective on release
criteria justification.

SYIAEA
Atomic Energy Agency

International

https://www-pub.iaea.org/MTCD/publications/PDF/pub1417 web.pdf

16



8/1/18

USNRC
. . Vol.'9, Rev. 2
United States Nuclear Regulatory Commission
ing People and the

Consolidated Guidance
About Materials Licenses

Program-Specific Guidance About Medical Use
Licenses

Final Report

Office of Federal and State Materials and
Environmental Management Programs

Cost:
* Free

Comments:

* Appendix U provides
recommend guidance on
release of patients
administered
radiopharmaceuticals.

e« Conservative release criteria.

* Know the assumptions and
understand the equations
used.

https://www.nrc.gov/reading-rm/doc-collections/nuregs/staff/sr1556/v9/r2/

AAPM REPORT NO. 160

4D
Ay %4

Radiation Safety Officer Qualifications
for Medical Facilities

Report of AAPM Task Group 160

November 2010

DISCLAIMER: This publication is based on sources and information
believed to be reliable, but the AAPM, the authors, and the editors
disclaim any warranty or liability based on or relating to the
contents of this publication.

The AAPM does not endorse any pi or
Nothing in this publication should be interpreted

as implying such endorsement.

© 2010 by American Association of Physicists in Medicine

https://www.aapm.or

Cost:
* Free

Comments:

e Spells out the
requirements to
become a RSO on a
radioactive material
license for medical use.

e Describes characteristic
medical RSO’s should
have.

ubs/reports/RPT_160.PDF

17
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. Cost:
ACR 4N
AR OaY ?V * Free
ACR-AAPM Radiation Safety Officer Comments:
SESRLIESS e Practical information

Essential information for radiation safety officers at medical imaging facilities. )
useful for RSO’s.
el S s e e S pe lls out re quiremen t

Richard A. Geise, PhD, FACR, FAAPM Ralph P. Lieto, MS, FACR, FAAPM
Bruce E. Hasselquist, PhD Melissa C. Martin, MS, FACR, FAAPM

;:;.CZI:A.Fk:Z;:r,(s“:Ian})FACR' FAAPM (taff) Lynne A. Fairobent (Staff) to b e Co m e a RSO O n a

Elizabeth G. Yarboro (Staff)

. . .
Committee on Education of the Commission on Medical Physics, American College of ra d I O a Ctl Ve I I I a t e r I a |

Radiology—Chair, Mahadevappa Mahesh, PhD, FACR, FAAPM
Professional Council, American Association of Physicists in Medicine—Chair, Douglas E.

e license for medical use.

Updated May 7, 2015
(Originally published April 23, 2015)
American College of Radiology, Reston, Va.

https://www.acr.org/-/media/ACR/Files/Radiology-Safety/Radiation-Safety/ACRAAPM-RSO-Resources.pdf?la=en

AAPM Task Group 108: PET and PET/CT Shielding Requirements Cost .
.

Mark T. Madsen
Radiology, University of Iowa

Jon A. Anderson

T s i s il G5 M P F ree
James R. Halam:

a
Nuclear medicine, Loyola University Medical Center
Jeff Kleck

Auainia, Inc.

Douglas J. Simpkin

Radiology, St. Luke's Medical Center

John R. Vot:

Radislogs. Ewory University

Bowocwean Comments:

Lawrence E. Williams
Radiology, City of Hope Medical Center

Michael V. Yester ° N .
Radiology, University of Alabama at Birmingham Medical Center e e O n O W I S

(Received 21 July 2005; revised 17 October 2005; accepted for publication 18 October 2005;
published 19 December 2005)

The shielding of positron emission tomography (PET) and PET/CT (computed tomography) facili- .

o et i colonpes The, G-o1L MoV anciton phoxons ssetiaes i postoon ma t eria

decay are much higher energy than other diagnostic radiations. result, barrier shielding may be

required in floors and ceilings as well as adjacent walls. Since the patient becomes the radioactive

source after the radiopharmaceutical has been administered, one has to consider the entire time that

the subject remains in the clinic. In this report we present methods for estimating the shielding .

requirements for PET and PET/CT facilitics. Information about the physical propertics of the most [ ] S o u a V e ex e r I e n C e
ccommonly used clinical PET radionuclides is summarized, although the report primarily refers to

fluorine-18. Typical PET imaging protocols are reviewed and exposure rates from patients are

estimated including self-attenuation by body tissues and physical decay of the radionuclide. Ex-

amples of barrier calculations are presented for controlled and noncontrolled areas. Shiclding for . . . .

adjacent rooms with scintillation cameras is also discussed. Tables and graphs of estimated trans- I n e r O r m I n s I e I n
‘mission factors for lead, steel, and concrete at 0 511 MeV are also included. Meeting the regulatory

T o ol s i e o et PO, Cot i s oo

vendor, facility architect, and a qualified medical physicist is necessary to produce a cost effect

design while mmnlammg radiation safety standards © 2006 American Association of Phy:lcm: in

calculations definitely

TABLE OF CONTENTS FACTORS AFFECTING DOSE RATES FROM
RADIOACTIVE PATIENTS.
Dose rate constant,

a Epmme : i before Part Ill.

INTRODUCTION.
POSITRON-EMITTING RADIONUCLIDES.
Shi s

14
14 14
14
14 14
14
14 CALCULATION FOR ROCHS ABOVE AND
14 BELOW THE PET FACIL 14
14 Example 4. 14
4 Med. Phys. 33 (1), January 2006 0094-2405/2006/33(1)/4/12/523.00 ©2006 Am. Assoc. Phys. M a

htt

'www.aapm.org/pubs/reports/detai

18
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CONTINUING EDUCATION

Routine Quality Control

of Clinical Nuclear

Medicine Instrumentation: A Brief Review*

Pat Zanzonico

Departments of Medical Physics and Radiology, Memorial Sloan-

This article reviews routine quality-control (QC) procedures for
current nuclear medicine instrumentation, including the survey
meter, it i organ

(“thyroid’ ~y-camera, SPECT: Tscan-
ner, and PET and PET/CT scanner. It should be particularly use-
ful for residents, fellows, and other trainees in nuclear medicine,
nuclear cardiology, and radiology. The procedures described
and their respective frequencies are presented only as general
quidelines.

Key Words: Wnslmmsnlalwon‘ PETICT; GPECT/CT: Gl i~
trol (QC); scanner;
J Nucl Med 2008; 14—1131
DOI: 10.2967/jnumed. 107.050203

Kettering Cancer Center; New York, New York

including the survey meter, dose calibrator, well counter,
intraoperative _probe, organ (“thyroid”) uptake probe,
y-camera, SPECT and SPECT/CT scanner, and PET and
PET/CT scanner. The far more rigorous and more extensive
acceptance-testing procedures performed for y-cameras,
SPECT and SPECT/CT scanners, and PET and PET/CT
seanners are beyond the scope of this artcle, which is not
intended to

ing, QC, and pi i i pro-
cedures.

This article should be particularly useful for residents,
fellows, and other trainees in nuclear medicine, nuclear
cardiology, and radiology. For technical information on the

covered in this article, including further de-

N uclear medicine is critically dependent on the accu-
rate, of clinical

counting and imaging instrumentation. Quality control
(QC), which may be defined as an established set of on-
going measurements and analyses designed to ensure that
the performance of a procedure or instrument is within a
predefined acceptable range, is thus a critical component of
routine nuclear medicine practice. An extensive series of
parameters has been developed over the years for accep-
tance testing and performance characterization of y-cameras,
SPECT and PET scanners, and other nuclear medicine
instrumentation. And detailed data acquisition and analysis
protocols for this purpose have been promulgated by the
National Electrical Manufacturers Association (NEMA),
the American Association of Physicists in Medicine (AAPM),
and other regulatory, advisory, and professional organiza-
tions (1-9). In practice, however, less time-consuming and
less rigorous procedures often suffice for day-to-day QC.
The current article is a brief overview of such routine QC
procedures for current nuclear medicine instrumentation,

foc

ived Fab. 13, 2008 ealon acosptad Ap. 28, 2008,
prints contact: Pat Zanzonico, Memorial Sloan-
»(mm.g Saneor Cunlar, 1275 Vork “Avo- Now York, WY 10021,

OTE. FOR GE GREDIT. YOU CAN ACGESS THIS ACTIVITY THROUGH

THE SNM WEB SITE (http:/jwww.snim.org/co._online) THROUGH JULY 2009,
'No potential confict of Interest relavant to ihis aricle

COPYRIGHT © 2008 by the Society of Nuclear Madicine, inc.

tails on QC procedures, additional reading is recommended
U0-17).

SAFETY AND ELECTROMECHANICAL INSPECTION

For those nuclear medicine instruments that “interface”
directly with patients—the _intraoperative probe, organ
uptake probe, y-camera, SPECT and SPECT/CT scanner,
and PET and PET/CT scanner—safety features should be.
regularly inspected. Such features inc
off switches (“panic buttons™), collision-detection switches
that immediately stop all motion if a collision occurs (e.
between the rotating
during a SPECT acquisitio
ately tm off the x-ray tube of a SPECT/CT or PET/CT
scanner if a primary-barrier door is opened during a CT
on the gantry and computer
Console ang al alignment lasers should likewise be visually
inspected. All manual motion-control functions (e.g., gan-
Y rotation, detector adial motion, and table wsnslation)
should be checked as well. Finally, as with all electror
ehosiiial Mol mirbparve, fonbis;, e ik
probes, y-cameras, SPECT and SPECT/CT scanners, and
PET and PET/CT scanners should be inspected regularly
for frayed wires and broken or otherwise damaged elec-
trical insulation, loose electrical or mechanical connections
(including missing or visibly loose screws, nuts, or bols),
and dents, sharp edges, or other physical damage.

1114 Tue JoURNAL OF NUCLEAR MEDICINE * Vol. 49 « No.7 + July 2008

Cost:
* Free

Comments:

* Excellent summary of
various QA tests for
nuclear medicine
instruments.

* Know the material in this
document.

* The link below will take
you to the free NCBI
version of the paper.

httns://www nchi nlm nih sov/nmc/articles/PMC2703015/

‘Hindavi Publishing Corporation
International Journal of Biomedical Imaging.
Volume 2011, Article ID 693795, 14 pages
dof:10.1155/2011/693795

Review Article

Filtering in SPECT Image Reconstruction

Maria Lyra and Agapi Ploussi

Department of Radiology, Radiation Physics Unit, University of Athens, 76, Vas. Sophias Ave. Athens 11528, Greece

c beaddressed to Maria Lyra, mlyra@r

ed.

Received 25 January 2011; Accepted 5 April 2011
Academic Editor: M’hamed Bentourkia

Copyright © 2011 M. Lyra and A. Ploussi
License, which permits unres
ted.

i open access article distributed under the Creative Commons Attribution
ted use, distribution, and reproduction in any me

m, provided the original work is properly

CT)
the diagnosis and mm;cmmmmzld.smc. many times, very helpfl (e, myocardium
ded by

of SPECT images are degraded by several factors such as nos

jum perfusion imaging). The \ul\ty
s because of the limited nember of counts, attnuation, of sctte

of photons. Image fltering is e s

therefore, to impre ge q goal of filering
et el

onk s 1 decsibethe st widey used i o SPECT applications and how these affect the image quai
requency and th order 1 8 major problem in clinca routine. I many chimel s nformaton

of the filter type, the cut:
for specific parameters i

not provided, and findings cannot

choice

t be extrapolated to other similar SPECT imaging applications. A

literature review for the determination of the mostly used filters in cardiac, brain, bone, liver, kidneys, and thyroid applications
is also presented. As resulting from the overview; no filter is perfect, and the selection of the proper filters, most of the times,

certain few filters and some of their parameters. Standardiza

e ik lyfln 5 ok SPRCT cnliion
tion, also, helps in reducing image processing time, as the filters

and thei paramter mustbesandarised before being put 0 clnial . Commercil econsirucion softvare sl
esults y supply default bt these may ot be
relevant in vari ituati s ti  suitable i b
1. Introduction

Tomography is a noninvasive imaging technique that is used
to generate cross-sectionals images of a three dimensional
(3D) object without superimposing tissues. Tomography
can be categorized in transmission tomography such as
mmpnled mmogrnphy cr) and emission mmogrzphy l.|.ke
'T) an

posumn emision tomography (m‘) " Computed mmog-
raphy is a technique based on X-ray transmission through
a patient 1o create images of sections (slices) of the
body. Photon emission computed tomography and positron

metabolic and physiological activities within an organ.

In tomographic techniques, projections are acquired

from many different angles around the body by one or more
i These d: h

together to form 3D images of the body. The reconstruction
of tomographic images is made by two methods: filtered
backprojection and iterative methods [1].

‘The quality of the final tomographic image is limited

by several factors. Some of these are the attenuation and
catter of gamma ray photons, the detection efficiency and
the spatial resolution of the collimator-detector system (2]
These factors have as a result poor spatial resolution, low
contrast, and high noisc levels. Image filtering techniques
are very important in tomography as they strongly affect the
quality of the image.

Image filtering is the term used for any operation that is
applied to pixels in an image. It is a mathematical process
by which images are suppressed in noise and also includes
smoothing, edge enhancement and resolution recovery.

Filters are used during reconstruction and applied to
data in frequency domain. The goal of the filtering is to
compensate for loss of detail in an image while reducing

Cost:

* Free

Comments:

* Concise summary of
filters used in
tomographic
reconstruction for
SPECT.

* Should know this
material.

https://www.hindawi.com/journals/ijbi/2011/693795/
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Q@iﬁv IAEA | Human Health Caméué(&jﬁ el Cost:
T

\_all

Home  Nuclear Medicine Medical Physics | Technologists = Nutrition o F re e

@ Go Back
Dosimetry and Medical Physics =

oAy Tutorial videos on Quality Control tests for SPECT systems

Diagnostic Radiology The following tutorial videos demonstrate in practice the procedures to perform the tests described in the IAEA CO mme ntS .

Nuclear Medicine Human Health Series no. 6 on "Quality Assurance for SPECT Systems". The videos can be downloaded by simply
right clicking and choosing “save as” on a download link. Users are welcome to use the videos for any non- .
The Medical Physicist e nardal nes: * Videos and other
Training Events _
1. Intrinsic Flood Field Uniformity (download link) P

E-learning 2. System Flood Field Uniformity (download link) rESO U rce S 0 n h OW tO
3. System Planar Sensitivity (download link)
4. Maximum Count Rate (download link) f m QA t t f
Shortcuts 5. Intrinsic Spatial Resolution - Visual method (download link) p error €s or
Latest 6. Intrinsic Spatial Resolution and Linearity (download link) ..
e 7. System Spatial Resolution (dovfmload link) n u C | e a r m e d | C| n e
8. Energy Resolution (download link)
Links 9. Multiple Window Spatial Registration (download link)
el T 10. Physical Inspection (download link) cameras.

11. Tomographic Uniformity (download link)
12. Center of Rotation (download link)
TAEA Publications 13. Absolute Size of a Pixel (download link)
14. in Alr link)

Databases & Statistics

15. i with Scatter link)
16. Total Performance (download link)

The complete set of videos (ZIP file, 686 MB)

#  Dosim... E-learning Tutorial videos on Quality Control tests for SPECT systems

Mobile Version | E-mail Us | AboutUs | Help | Site Map | Disclaimer Page Top 2

Copvriaht @ 2010-2016 International Atamic Enerav Aency (TAFA). Al riahts reserved.

https://humanhealth.iaea.org/HHW/MedicalPhysics/e-learning/Tutorial videos on_Quality Control tests for SPECT systems/index.html

Accreditation & Testing Sites

e ACR Accreditation for NM/PET

— https://www.acraccreditation.org/Modalities/Nuclear-Medicine-and-
PET

* |AC Accreditation for NM/PET
— https://www.intersocietal.org/nuclear/main/about iac nuclear.htm

* NEMA NU 2-2012: Performance Measurements of Positron
Emission Tomographs

— costs $108

— https://www.nema.org/Standards/Pages/Performance-
Measurements-of-Positron-Emission-Tomographs.aspx
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Regulatory Resources

NRC Medical Uses Licensee Toolkit

— https://www.nrc.gov/materials/miau/med-use-toolkit.html
10CFR35

— https://www.nrc.gov/reading-rm/doc-collections/cfr/part035/
10CFR20

— https://www.nrc.gov/reading-rm/doc-collections/cfr/part020/
Yttrium-90 Brachytherapy Source Licensing Guidance

— https://www.nrc.gov/docs/ML1535/ML15350A099.pdf

SNMMI Resources

* Nuclear Medicine Radiation Dose Tool

— http://www.snmmi.org/ClinicalPractice/doseTool.aspx?
[temNumber=11216&navitemNumber=11218

 Procedure Standards

— http://www.snmmi.org/ClinicalPractice/content.aspx?
[temNumber=6414
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Miscellaneous Resources

* |AEA-NMQC Toolkit

* https://humanhealth.iaea.org/HHW/MedicalPhysics/
NuclearMedicine/QualityAssurance/NMQC-Plugins/index.html

— Free Imagel plugins to support nuclear medicine physics
equipment quality control examinations.

 WePassed!

— https://www.wepassed.com/sites/home

— Exam prep site, more geared towards Therapy Medical Physics.

Advice for Part Il

Study as much as you can, especially on what the ABR stated are
the fundamental topics.

Know the material in Cherry’s Book: Physics of Nuclear Medicine.

Both Part Il & Part Il focus on one major area: nuclear medicine -
so, great depth of knowledge is expected.

Know the fundamental academic material & be familiar with the
clinical aspects.

Helpful to have a general understanding about common nuclear
medicine exams.
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Advice for Part Il

e Getinthe clinic! Hands-on experience is expected! You will
have a difficult time answering questions without actual
clinical experience.

* Participate in a wide variety of nuclear medicine and PET
related activities as possible.

— Machine QA, Instrumentation QA, Patient dose calcs,
Technologists education, radiation safety, audits, etc...

* Experience facilitates the integration and application of
didactic knowledge.

e Be familiar with common nuclear medicine exams.
e Be familiar with 10CFR35 and 10CFR20.

Questions?

Preparation is key!

“How many times did | say it, Harold? How many times?
‘Make sure that bomb shelter's got a can opener — ain’t
much good without a can opener; | said”

© Gar‘y Larson, FarSide Gallery
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