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Can Physicians Identify Inappropriate Nuclear Stress Tests?

An Examination of Inter-Rater Reliability for the 2009 Appropriate Use
Criteria for Radionuclide Imaging

... The cardiologists rated 256 (64%) of 400 nuclear
[l stress tests as appropriate, 68 (18%) as uncertain, 55
; 21 (5%) tests were unable to be

Hackg .
P classified...

... Inter-rater reliability for noncardiologist raters was
modest (unweighted Cohen k, 0.51, 95% confidence
& interval, 0.45-0.55)... Inter-rater reliability for the 2009

meh

I Appropriate Use Criteria for radionuclide imaging is
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Limitations of AUC

Expert opinion and expert interpretation
of existing clinical and trial evidence.

Not account for:
= Costs of the test
» Cost-effectiveness

- Relative performance compared to alternative
tests

- lonizing radiation of individual test
- Impact of repeat testing or layered testing

Recommendations for achieving MM radiation reduction J Nued Cardicl. 2010: 17: 509-T18.

Potential for dose
Feature reduction Recommendation
Patient selection Significant Apply appropriate use criteria. Consider alternative
maodalities with comparable diagnostic Accuracy
without radiation in younger patients. Consider
wtilization in the folowing patients in whem MPI has
the most clinical utility: intermediate CAD risk, those
requiring prognostic or management informaion, and
those with persistent and unexplained symptoms.
Layered or serlal teating should be avolded
Protocols, Significant The clinical indications and physical stature of each
radiotracers and patlent should be reviewed and the best combination
Imaging systems of radiotracers and protocols selected using the
following guidelines: use radionuclides with shorter
half-life such as Tc-9%m and PET tacers, perform
ly testing. and use weight-based dosing
No recommendation

Reconstruction-FBP  Standasd

Reconstruction- Potential for significant Strongly recommend
inerative
Multi-detector Significant Strongly recommend minimum of two detectors
systems
New camera Significant (same effect as Use when available. Consider for new equipment
geometries mubti-detector systems) purchase
Solid-state detector  Minor unless part of a mudti-  No recommendation
systems detector of new geometry
system.
Collimators-custom  Ungeoven, probably minor Further exploration and research
Energy settings Prababily minor Furiher exploration and research
Step and shoot Minor No recommendation

Count consistency  Miner Mo recommendation

NCRP Report No. 160, lonizing Radiation
Exposure of the Population of the United States
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TABLE 1. Temporal Changes in Rates of Cardiac Diageostic
Beneticiaries Afunted for Age. Gender. and Race. Medicare, 19933001

and Therapeutic Frocedures per 1000
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The use rate (per million population) and longitudinal trend of main nuclear medicine procedures

A comparison of the effective done per individual
and the relative dose contribution (in parenthescs) for
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Optimization

Selection of radiotracers
Stress-first or Stress-only imaging
protocols for reduced dose MPI

Novel reconstruction software, scanners,
and collimators for MPI
Dose reduction with PET

BRI

2002 2003 2004 2005 2006 2007 2008

AT RARHE

i B
i AN

3,779 3343 4317 3999 4,135 4,767 4,791
2421 2,190 2,376 2,811 2,575 3,509 3263
285 34 298 417 4 000 399

146 a6 129 105 167 236 82
12 99 43 149 129 143 163

Nuclear cardiology

B i
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0.062 347 510 471 490 436 578 495
0.005 378 386 435 404 420 486 490
0121 KL | 2% 41 5820

0.005 M2 15 35 34 4r 34

derived from: Ann Nucl Med Mol Imaging. 2014; 27: 12-22.

Potential for dose

Recommendations for achieving MM radiation reduction

o Nued Caedicl. 2010: 17: 808-T18.

Feature
Fatient selection Significant
Protocols, Significant
radiotracers and
imaging systems
Reconstruction-FBP  Stancard

Reconstruction- Potential for significant

inerative

Multi-detector Significant
systems

New camera Significant (same effect as
geometries mubti-detector systems)

Solid-state detector  Minor unless part of a mui-
systems detector of new geometry

system,
Collimators-custom  Ungeoven, probably minor
Energy settings Prababily minor

Step and shoot Minor

Count consistency  Minor

Apply appropriate use criteria. Consider alternative
maodalities with comparable diagnostic Accuracy
without radiation in younger patients. Consider
wiiization in the following patients in whom MPI has
the most clinical wtility: intermediate CAD risk, those
requiring prognostic or management informaion, and
thase with persistent and unexplained symptoms.
Layered or serlal teating should be avolded

The clinical indications and physical stature of each
patlent should be reviewed and the best combination
of radiotracers and protocols selected using the
following guidelines: use radionuclides with shorter
hall-life such as Tc-99m and PET wacers, perfom
stress-only testing. and use weight-based dosing

No recommendation

Strongly recommend

Strongly recommend minimum of two detectors

Use when available. Consider for new equipment
purchase
No recommendation

Further exploration and research
Furiher exploration and research
No recommendation
Mo recommendation




Table X. Effective Doces for Adults from Myocardial Perfusion Imaging with Various Radiopharmaceuticals,

Radiopharmaceutical

"Te-sestamibi

P Tetetrofasmin

sy
“Rb

“N-ammonla

Protocel
One-day rest (10 mCilfstress (30 mCi)
Two-day stress (30 mCil/rest (30 mCi)
Orne-diay rest {10 mCilfstress {30 mci)
Two-day stress (30 mCil/rest (30 mCi)
Stress (2.5 méi)fredistribution
Rest (30 mCi}/stress (30 mCi}

Rest (20 mCi}/stress (20 mCl}

Effective Dose (mév)
12.10°
18.767

10.62%

16547
12.95°
755

296

"Diereved from ICRP publication 53
*Denved from ath addendum to ICRF publication 53.
"Derved from ICRF publication 105,

FEP [14 min}

Astonish [7 min)

FEP [14 min}

Astonish [7 min)

FBP (14 min)

Astonish [7 min)

Stross Rest

J Nucl Med 2007, 46:661-673

Gated Stress

MPI| polar map showing inferior attenuation artifact
with FBP, which is resclved by applying GT-AC,
J Nucl Med 2011; 52:196-200
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Rb-82 PET

0 0 0

0

i for CT-based Imaging

General

CT parameter

Slice collimar

General principle

the slice thickness of PET

(eg.. 4-5 min)

0

ASNC imarpng guidelnes for
ruckar candeingy procedues

Effect on patient dose

Mo effect

Gantry rotation speed

Table feed per gantry
! by

Slower rotation speed helps blur cardiac motion
leg.. 1 sec/revolution or slower)
Relatively high pitchieg.. 1:1)

Slower gantry rotation
increases radiation
Inversely related to pitch

Decreases without ECG gating

ECG gating

ECG gating is not

Tube potental
Tube current

B0-140 WVp. & on f:

Because the scan is only acquired for AC. low tube
current is prefered {10-20 mA)

Increases with higher KVp
Increases with higher mA

Breathing i

Reconstructed slice
thickness

End. of shallow free-t
preferred [see text)

Should approximate the slice thickness of PET
{eg.. 4-5 mm)

No effect

No effect

Aﬂ.dl'
1

24 x 24 pixelsielement

Pnoton transducers for converting scintilations
into an electronic pulse. (A PMT. (B) Position-sensitive PMT. (C)
A (D) S L

icon

J Nucd Med 2007, 48:661-673
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Solid State
Camera

Nal Scintillation
08 Camera

Lead plate with
6 slits (Only

mioving part)

2
Bar Detectors
{CZT or Nal{(Tl}

]
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Relative Response
S
o

Lead slats provide
axial sampling
J Nucl Cardiol. 2012; 19: 551-581.

J Hucd Med 2007, 48681670

from: GE Healthcare
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SN
Raar: Normal Stress-Only Versus Standard
Stress/Rest Myocardial Perfusion Imaging
. Similar Patient Martality With Reduced Radiation Exposure
ResT*
The overall unadjusted annual mortality rate in patients who had a
normal SPECT with a stress-only protocol was lower than in those
M who required additional rest imaging (2.57% vs. 2.92%, p = 0.02).
STRESS® After adjustment for baseline clinical characteristics no
significant differences in patient mortality were seen between
the 2 imaging protocols, but the stress-only group
i received a 61% lower radiopharmaceutical dosage.
Independent predictors of worse survival included increasing age,
male sex, diabetes, history of coronary artery disease, and inability
15 Mix to exercise (all p < 0.001) but not the type of SPECT protocol
Srayat used to image patients.
or tht ot pboigipanion
* CZT SPECT " A g St
+ Conventional SPECT J MNucl Cardiol. 2011; 18: 847-857. S5371-30% © J010 by Evw Amucan Coieg of Canfioiogy Finsdaton
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Patient referred for
AP

Is 3 comparable
diagnestic test
without radiation
available?
l Yes
Comtact referring Conshiler alternative SPECT using lowest dose. = 2 heads
physhcian. test enpecially in and high sensitivity cansera it
younger patients. wailable
l Comsider PET,
bt T1-20or
Candidate dual Botope
Te-0m stress with for stress scorpiable
if avilable. ) oaly?
Te-Sm,
comsider
stress first
Proposed algorithm for maximal reduction in patient radiation exposure.
J Muel Cardiol. 2010; 17: 708-718.
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