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Disclosure	
•  Item	writer	for	ABR’s	Nuclear	Medical	Physics	
MOC	OLA.	
– MOC	=	Maintenance	of	CerDficaDon	
– OLA	=	On-line	Learning	Assessment	
	 Welcome to Nashville! 
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Topics	
•  ABR	Medical	Physics	Exam	staDsDcs	
•  Brief	discussion	about	Part	II	
•  Brief	discussion	about	Part	III	
•  Suggested	reference	material	

ABR	ExaminaDon	StaDsDcs	

Ave	#	Examinees	 Ave	Pass	Rate	
	

Ave	Fail	Rate	
	

Part	1	General	 192	 69%	 31%	

Part	1	Clinical	 185	 73%	 27%	

Part	2	 143	 79%	 21%	

Part	3	Oral	 230	 67%	 13%	

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

h\ps://www.theabr.org/wp-content/uploads/2018/02/AR-2017.pdf	
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ABR	ExaminaDon	StaDsDcs	

YEAR	 2008	 2009	 2010	 2011	 2012	 2013	 2014	 2015	 2016	 2017	 Total	

Total	 200	 204	 204	 315	 263	 266	 279	 248	 242	 217	 2,438	

Ther:	 181	 169	 181	 263	 232	 213	 217	 211	 196	 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	

SPECIALTY	CERTIFICATES	ISSUED	2008-2017		
	

h\ps://www.theabr.org/wp-content/uploads/2018/02/AR-2017.pdf	

Part	II	
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ABR	IniDal	CerDficaDon		
for	Medical	Physics	

h\ps://www.theabr.org/medical-physics/iniDal-cerDficaDon/part-2-exam	

h\ps://www.theabr.org/medical-physics/iniDal-cerDficaDon/part-2-exam	
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ABR	Nuclear	Medical	Physics		
Clinical	Experience	A\estaDon	

•  Nuclear	QMP	must	a\est	to	candidate’s	compleDon	of:	
–  Annual	survey	of	a	scinDllaDon	camera	(including	SPECT	
acceptance	tesDng	of	a	scinDllaDon	camera	[including	
SPECT])	

–  Annual	survey	of	a	PET	or	PET/CT	imager	
–  Acceptance	tesDng	of	a	PET	or	PET/CT	imager	
–  CT	system	performance	evaluaDon	of	a	CT	scanner	that	is	
part	of	a	PET/CT	imaging	device	

h\ps://www.theabr.org/sites/all/themes/abr-media/pdf/NMP%20Supervisor%20Clinical%20Experience%20A\estaDon.pdf	

ABR	Nuclear	Medical	Physics		
Clinical	Experience	A\estaDon	

–  Dose	calibrator/uptake	probe/well	counter	performance	evaluaDon	
–  RadiaDon	safety	audit	of	a	nuclear	medicine	facility	
–  Shielding	design	for	a	PET/CT	imaging	device	
–  EvaluaDon	of	a	diagnosDc	workstaDon	
–  ParDcipaDon	as	a	medical	physicist	in	the	administraDon	of	a	

therapeuDc	radionuclide.		
–  ParDcipaDon	in	radionuclide	dose	calculaDons	for	paDents	(including	

fetal	dose	calculaDons).		
–  Performance	of	release	calculaDons	for	paDents	receiving	

radionuclide	therapies.	

h\ps://www.theabr.org/sites/all/themes/abr-media/pdf/NMP%20Supervisor%20Clinical%20Experience%20A\estaDon.pdf	
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Nuclear	Content	Guide	–	Part	II		
•  Content	Guide	

1.  RadiaDon	ProtecDon,	Safety,	Professionalism	and	
Ethics	

2.  PET	&	Hybrid	
3.  Single	photon	imaging	systems	including	scinDllaDon	

cameras,	solid	state	cameras	and	hybrids	
4.  RadiaDon	measurements	including	dose	calibrators,	

well	counters,	survey	meters,	thyroid	probes	
5.  Clinical	Procedures	

h\ps://www.theabr.org/medical-physics/iniDal-cerDficaDon/part-2-exam/part-2-nuclear-content-guide#content	

Nuclear	Content	Guide	–	Part	II		
QuesDon	Type:	Simple	

•  Simple	
1.  TradiDonal	mulDple	choice	quesDon	with	a	single	

answer.	
2.  New	Items:	

– MulDple	Correct	OpDons	
– Fill-in-the-Blank	
– R-Type	
– Point-and-Click	

h\ps://www.theabr.org/medical-physics/iniDal-cerDficaDon/part-2-exam/part-2-nuclear-content-guide#content	
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Nuclear	Content	Guide	–	Part	II		
QuesDon	Type:	Simple	

•  Example:	MulDple	Correct	OpDons	

•  According	to	AAPM	Report	No.	181,	what	are	the	three	required	
QC	tests	on	a	dose	calibrator?	(Please	select	three	opDons.)	

a)  Constancy	
b)  Geometric	calibraDon	
c)  Uniformity	
d)  Linearity	
e)  Accuracy	
f)  Chi-square	

Answer:	A,	D,	&	E	

h\ps://www.theabr.org/medical-physics/iniDal-cerDficaDon/part-2-exam/part-2-nuclear-content-guide#content	

Nuclear	Content	Guide	–	Part	II		
QuesDon	Type:	Simple	

•  Example:	Fill-in-the-Blank	

•  If	the	field	of	view	of	a	scinDllaDon	camera	is	20	cm	
and	the	matrix	is	128	×	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.)	

h\ps://www.theabr.org/medical-physics/iniDal-cerDficaDon/part-2-exam/part-2-nuclear-content-guide#content	
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Nuclear	Content	Guide	–	Part	II		
QuesDon	Type:	Simple	

•  Example:	R-Type	
•  For	each	quesDon,	choose	the	correct	radiopharmaceuDcal	from	the	drop-down	list.	Each	opDon	

can	be	used	once,	more	than	once,	or	not	at	all.	Please	advance	to	the	next	screen.	

a)  111In	leukocytes	
b)  111In	pentetate	(DTPA)	
c)  123I	ioflupane	
d)  123I	NaI	
e)  99mTc	MAA	
f)  99mTc	MDP	
g)  99mTc	sestamibi	

1.  This	radiopharmaceuDcal	is	used	primarily	for	the	diagnosis	of	infecDon.	
2.  This	radiopharmaceuDcal	is	used	primarily	for	the	diagnosis	of	thyroid	funcDon.	
3.  This	radiopharmaceuDcal	is	used	primarily	for	the	diagnosis	of	pulmonary	embolism.	

Answers:	
1.	A	
2.	D	
3.	E	

h\ps://www.theabr.org/medical-physics/iniDal-cerDficaDon/part-2-exam/part-2-nuclear-content-guide#content	

Nuclear	Content	Guide	–	Part	II		
QuesDon	Type:	Simple	

•  Example:	Point-and-Click	

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

h\ps://www.theabr.org/medical-physics/iniDal-cerDficaDon/part-2-exam/part-2-nuclear-content-guide#content	
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Nuclear	Content	Guide	–	Part	II		
QuesDon	Type:	Complex	

Example:	Complex	
•  A	generator	is	eluted	and	yields	300	mCi	of	99mTc.	For	clinical	

studies	to	be	done	up	to	6	hours	aner	eluDon,	what	is	the	
maximum	acceptable	number	of	microcuries	of	99Mo	
allowable	at	the	Dme	of	eluDon?	

a)  5.6	μCi	
b)  12	μCi	
c)  24	μCi	
d)  30	μCi	
e)  45	μCi	

Answer:	C	

h\ps://www.theabr.org/medical-physics/iniDal-cerDficaDon/part-2-exam/part-2-nuclear-content-guide#content	

Part	III	
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ABR	IniDal	CerDficaDon		
for	Medical	Physics	

h\ps://www.theabr.org/medical-physics/iniDal-cerDficaDon/part-3-exam	

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

Oral	Exam	Categories– Part	III	
•  RadiaDon	protecDon,	safety,	professionalism	and	ethics:	

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

limits,	radiaDon	protecDon	principles,	personnel	dosimetry;	
–  Safety	for	the	paDent,	family	and	public	(including	exposure	pathways,	

breasseeding,	and	pregnancy);	
–  Shielding,	including	facility	design	and	personnel	protecDon;	
–  RegulaDons	and	regulatory	bodies,	including	medical	event	

assessment,	shipping	and	waste	disposal,	ALARA,	Dme,	distance	and	
shielding,	radiaDon	surveys	

–  Professionalism	and	ethics	

h\ps://www.theabr.org/medical-physics/iniDal-cerDficaDon/part-3-exam/content-guide	
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Oral	Exam	Categories–	Part	III	
•  PET	&	Hybrids:	

–  Radionuclide	producDon	and	characterisDcs;	
–  QC	procedures,	including	ACR/TJC/NEMA	and	acceptance	
tesDng,	arDfacts;	

–  System	principles,	image	fusion,		random	coincidences,	
sca\ered	radiaDon,	dead-Dme;	

–  QuanDtaDve	PET,	including	SUV;	
–  Image	reconstrucDon,	including	a\enuaDon	correcDon,	
iteraDve	reconstrucDon,	filtered	back	projecDon	

h\ps://www.theabr.org/medical-physics/iniDal-cerDficaDon/part-3-exam/content-guide	

Oral	Exam	Categories–	Part	III	
•  Single	photon	imaging	systems	including	scinDllaDon	cameras,	solid	state	

cameras,	and	hybrids:	

–  Radionuclide	producDon	and	characterisDcs	for	SPECT	and	planar	imaging;	
–  QC	procedures,	including	ACR/TJC/NEMA	and	acceptance	tesDng,	arDfacts;	
–  System	principles,	including	scinDllaDon	cameras,	solid	state	cameras,	

collimators,	image	fusion,	system	characterisDcs;	
–  Dynamic	imaging,	renograms,	cardiac	funcDon,	ejecDon	fracDon,	tracer	

kineDcs,	lung	shunt	fracDon;	
–  Image	reconstrucDon,	including	scanograms,	a\enuaDon	correcDon,	filters,	

edge	enhancement,	smoothing,	unsharp	masking,	segmentaDon	

h\ps://www.theabr.org/medical-physics/iniDal-cerDficaDon/part-3-exam/content-guide	
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Oral	Exam	Categories–	Part	III	
•  RadiaDon	measurements,	including	dose	calibrators,	well	

counters,	survey	meters,	thyroid	probes:	

–  RadioacDvity	measurement,	including	dose	calibrators,	well	
counters,	thyroid	uptake	probe,	survey	meters;	

–  StaDsDcs,	minimum	detectable	acDvity;	
–  RadiaDon	detectors,	including	survey	meters,	dead-Dme,	
personnel	monitoring;	

–  QuanDtaDve	measurements,	including	calibraDon;	
–  QC	procedures,	including	use	of	chi	square,	energy	resoluDon,	
counDng	efficiency,	geometry,	linearity	accuracy	

h\ps://www.theabr.org/medical-physics/iniDal-cerDficaDon/part-3-exam/content-guide	

Oral	Exam	Categories–	Part	III	
•  Clinical	procedures:	

–  Radionuclide	therapy,	including	faciliDes,	release	
criteria,	radionuclide	producDon;	

–  PET	and	hybrids;	
–  SPECT	and	hybrids,	including	gamma	cameras;	
–  RadiaDon	dosimetry,	including	risk,	radiaDon	
protecDon,	and	CT	dose;	

–  RadiopharmaceuDcal	usage,	thyroid	imaging/uptake,	
informaDcs,	display	performance,	miscellaneous	

h\ps://www.theabr.org/medical-physics/iniDal-cerDficaDon/part-3-exam/content-guide	
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Useful	Reference	Material	
for	Parts	II	&	III	

h\ps://www.elsevier.com/books/physics-in-nuclear-medicine/9781416051985	

Cost:	
•  $$	

Comments:	
•  Need	to	know	the	

material	in	this	book	for	
both	exams.	

•  Covers	fundamental	
concepts	&	topics.	

•  Review	figures	&	plots.	
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h\ps://www-pub.iaea.org/MTCD/PublicaDons/PDF/Pub1617web-1294055.pdf	

Cost:		
•  Free		

Comments:	
•  AlternaDve	to	Cherry’s	

“Physics	in	Nuclear	
Medicine.”		

•  Provides	another	
perspecDve	on	Nuclear	
Medicine	Physics.		

•  Covers	fundamental	
concepts	&	topics.	

•  Review	figures	&	plots.		
	

h\ps://www-pub.iaea.org/MTCD/PublicaDons/PDF/Pub1141_web.pdf	

Cost:		
•  Free		

Comments:	
•  Dated,	but	excellent	

compilaDon	of	gamma	
camera	and	SPECT	
arDfacts.	

•  Good	resource	to	test	
your	understanding	of	
causes	of	arDfacts.	
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h\ps://www-pub.iaea.org/MTCD/PublicaDons/PDF/te_602_web.pdf	

Cost:		
•  Free		

Comments:	
•  Old	document,	but	sill	

contains	applicable	
informaDon	on	gamma	
camera	tesDng.	

•  Good	for	understanding	
the	raDonal	of	various	
nuclear	medicine	
machine	tests.	

h\ps://www-pub.iaea.org/MTCD/PublicaDons/PDF/Pub1642web-16821314.pdf	

Cost:		
•  Free		

Comments:	
•  CompilaDon	of	image	

arDfacts	from	PET/CT	
units.	

•  Good	for	tesDng	your	
understanding	of	how	
arDfacts	are	formed	and	
corrected.	
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h\ps://www-pub.iaea.org/MTCD/publicaDons/PDF/Pub1393_web.pdf	

Cost:		
•  Free		

Comments:	
•  DescripDon	of	

recommended	QA	test	
for	PET	and	PET/CT	
units.	

h\ps://www-pub.iaea.org/MTCD/publicaDons/PDF/pub1417_web.pdf	

Cost:		
•  Free		

Comments:	
•  	RecommendaDons	

from	the	IAEA	on	
release	criteria.	

•  Provides	another	
perspecDve	on	release	
criteria	jusDficaDon.	
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h\ps://www.nrc.gov/reading-rm/doc-collecDons/nuregs/staff/sr1556/v9/r2/	

Cost:		
•  Free		

Comments:	
•  Appendix	U	provides	

recommend	guidance	on	
release	of	paDents	
administered	
radiopharmaceuDcals.	

•  ConservaDve	release	criteria.	
•  Know	the	assumpDons	and	

understand	the	equaDons	
used.	

h\ps://www.aapm.org/pubs/reports/RPT_160.PDF	

Cost:		
•  Free		

Comments:	
•  Spells	out	the	

requirements	to	
become	a	RSO	on	a	
radioacDve	material	
license	for	medical	use.	

•  Describes	characterisDc	
medical	RSO’s	should	
have.	
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h\ps://www.acr.org/-/media/ACR/Files/Radiology-Safety/RadiaDon-Safety/ACRAAPM-RSO-Resources.pdf?la=en	

Cost:		
•  Free		

Comments:	
•  PracDcal	informaDon	

useful	for	RSO’s.	
•  Spells	out	requirement	

to	become	a	RSO	on	a	
radioacDve	material	
license	for	medical	use.	

h\ps://www.aapm.org/pubs/reports/detail.asp?docid=107	

Cost:		
•  Free		

Comments:	
•  Need	to	know	this	

material.	
•  Should	have	experience	

in	performing	shielding	
calculaDons	definitely	
before	Part	III.	
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h\ps://www.ncbi.nlm.nih.gov/pmc/arDcles/PMC2703015/	

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.	

h\ps://www.hindawi.com/journals/ijbi/2011/693795/	

Cost:		
•  Free		

Comments:	
•  Concise	summary	of	

filters	used	in	
tomographic	
reconstrucDon	for	
SPECT.	

•  Should	know	this	
material.		
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h\ps://humanhealth.iaea.org/HHW/MedicalPhysics/e-learning/Tutorial_videos_on_Quality_Control_tests_for_SPECT_systems/index.html	

Cost:		
•  Free		

Comments:	
•  Videos	and	other	

resources	on	how	to	
perform	QA	test	for	
nuclear	medicine	
cameras.	

AccreditaDon	&	TesDng	Sites	
•  ACR	AccreditaDon	for	NM/PET	

–  h\ps://www.acraccreditaDon.org/ModaliDes/Nuclear-Medicine-and-
PET	

•  IAC	AccreditaDon	for	NM/PET	
–  h\ps://www.intersocietal.org/nuclear/main/about_iac_nuclear.htm	

•  NEMA	NU	2-2012:	Performance	Measurements	of	Positron	
Emission	Tomographs	
–  costs	$108	
–  h\ps://www.nema.org/Standards/Pages/Performance-

Measurements-of-Positron-Emission-Tomographs.aspx	
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Regulatory	Resources		
•  NRC	Medical	Uses	Licensee	Toolkit	

–  h\ps://www.nrc.gov/materials/miau/med-use-toolkit.html	
•  10CFR35	

–  h\ps://www.nrc.gov/reading-rm/doc-collecDons/cfr/part035/	
•  10CFR20	

–  h\ps://www.nrc.gov/reading-rm/doc-collecDons/cfr/part020/	
•  Y\rium-90	Brachytherapy	Source	Licensing	Guidance	

–  h\ps://www.nrc.gov/docs/ML1535/ML15350A099.pdf	

SNMMI	Resources	
•  Nuclear	Medicine	RadiaDon	Dose	Tool	

–  h\p://www.snmmi.org/ClinicalPracDce/doseTool.aspx?
ItemNumber=11216&navItemNumber=11218	

•  Procedure	Standards	
–  h\p://www.snmmi.org/ClinicalPracDce/content.aspx?
ItemNumber=6414	
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Miscellaneous	Resources	
•  IAEA-NMQC	Toolkit	

•  h\ps://humanhealth.iaea.org/HHW/MedicalPhysics/
NuclearMedicine/QualityAssurance/NMQC-Plugins/index.html	

–  Free	ImageJ	plugins	to	support	nuclear	medicine	physics	
equipment	quality	control	examinaDons.	

•  WePassed!	
–  h\ps://www.wepassed.com/sites/home	
–  Exam	prep	site,	more	geared	towards	Therapy	Medical	Physics.	

Advice	for	Part	II	
•  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	II	&	Part	III	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	III	
•  Get	in	the	clinic!		Hands-on	experience	is	expected!		You	will	

have	a	difficult	Dme	answering	quesDons	without	actual	
clinical	experience.	

•  ParDcipate	in	a	wide	variety	of	nuclear	medicine	and	PET	
related	acDviDes	as	possible.	
–  Machine	QA,	InstrumentaDon	QA,	PaDent	dose	calcs,	
Technologists	educaDon,	radiaDon	safety,	audits,	etc…	

•  Experience	facilitates	the	integraDon	and	applicaDon	of	
didacDc	knowledge.	

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

QuesDons?	

PreparaDon	is	key!	

©	Gary	Larson,	FarSide	Gallery	


