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Positioning SPECT for the Future 
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1. Inefficient 

2. Over-valued

3. Excessive radiation

4. Detect CAD late in its course

5. Underestimate CAD extent & severity

6. Seemingly incapable of multi-isotope imaging

Myocardial Perfusion SPECT Imaging

Where Are We, Where Should We Be? 
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Typical Rest/Stress Perfusion Imaging 
Protocol 1987 - 2008



SPECT Payment Rates: Who Thinks We 
Are Over-Valued?

1. MedPAC (Medicare Payment Advisory Commission)

2. CMS: 5-Year Review

3. Private payers: Bundling

4. Colleagues: Practice Expense Advisory Committee



Nuclear Cardiology Payment Rates 2009 
Compared to 2006

Realistic Expectation: 
Decreased payments of 
30 – 35% over 3 years!!

1. Decreases in professional fees

2. Decreases in technical fees

3. Bundling of gating codes



Myocardial Perfusion SPECT Imaging

Characterizing Our Past 

• Tremendous growth

- One of fastest growing CPT codes past decade

- One of largest Medicare payment codes

• Aggressive push by industry for further growth

• Unusual &, to many observers, inappropriate expansi on of 
“high-tech” imaging into non-specialized sites of se rvice
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Estimated Dosimetry Associated With Common 
Myocardial Perfusion SPECT Protocols
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Best Non-invasive Test for Diagnosing CAD?

Berman.  JACC 2004;44:923-30.

56% of pts 
with a 
normal 
MPS
had a 

CACS >100
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Myocardial Perfusion SPECT Imaging in 2008

Lessons From the Recent Past:

1. Important & essential anchors

2. May no longer be best non-invasive test to diagno se CAD

3. Still the best at determining if CAD is source of  chest pain, for 
ischemia-guided mgmt, & for short-term risk stratif ication

4. Need to address efficiency

5. Need to address dosimetry

6. Need to improve accuracy, detect CAD earlier, str ive for even 
better risk stratification/pt mgmt algorithms (flow quantitation)

7. Need to position for new era of metabolic imaging

To remain vital long-term, SPECT must improve
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Evolving Strategies to Address Challenges 
to SPECT Perfusion Imaging

I. Practicable New Hardware Platforms

SPECT/CT

DigiRad

D-SPECT

CardiArc

• Every vendor

• Small to very large

• CT diagnostic/non-diagnostic
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Traditional 12 minute FBP 4 minute D-SPECT

Sharir, JACC-Img, 1: 156 – 163, 2008

D-SPECT



Anger

Spectrum
Dynamics

Stress – 13 mins

Rest – 13 mins

Stress – 2 mins

Rest – 4 mins



Sharir, JACC-Img, 1: 156 – 163, 2008

High-Speed D-SPECT Compared to 
Conventional SPECT

D-SPECT: 4 minutes

Conventional SPECT: 12 minutes

44 pts

11 mCi MIBI stress, image after 15 – 30 mins

Wait 2 hours, inject 28 mCi MIBI, image after 60 min s



Sharir, JACC-Img, 1: 156 – 163, 2008

High-Speed D-SPECT Compared to 
Conventional SPECT



• No significant differences in SSS, SRS, image 
quality, interpretive certainty

Missing (Needed) Data

- Larger patient numbers

- Applicability to more traditional protocols?

- Applicability to women (89% were men)?

- Applicability to obese (mean BMI 29)

- Quality of gated images

High-Speed D-SPECT Compared to 
Conventional SPECT

Sharir, JACC-Img, 1: 156 – 163, 2008
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2. New Software Approaches

Iterative reconstruction

Ordered subset maximization

Noise reduction

Resolution recovery

Same # angular projections – less 
time/stop

Fewer angular projections – same 
time/stop

UltraSPECT

Astonish (Philips)

Flash 3D (Siemens)

Evolution (GE)

nSPEED (Digirad)

Evolving Strategies to Address Challenges 
to SPECT Perfusion Imaging



N=64

N=30
Rest: Tl-201
Stress: Tc-99m labeled

N=34
Rest: Tc-99m labeled
Stress: Tc-99m labeled

• Image quality

• Perfusion defect extent/severity
• LVEF, EDV, ESV

Maddahi J, et al. ICNC 2007



7 min

7 min

7 min

3.5 min

3.5 min

3.5 min

Comparison of Stress Tc-99m Image Sets
98% of images were diagnostically equivalent

Maddahi J, et al. ICNC 2007
100% of Tc rest images (9 vs 4.5 mins) were 

diagnostically equivalent



LVEF (%): nSPEED Half vs 2D OSEM Full

y = 0.9569x + 3.1183
R2 = 0.9188
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66%

90%
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p=0.013

Accuracy of Half-Time Astonish Without AC vs
Half-Time Astonish With AC 

No AC
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Heller et al, ASNC LBCT, Sept 2007



FBP

½ AC

Full AC

FBP

½ AC

Full AC

FBP

½ AC

Full AC

Tc99m-Sestamibi Stress SPECT Images with Astonish™
and Bayesian* Attenuation Correction (LL CAD < 5%)

* CVIT, Kansas City, Missouri



Quarter-time 
WBR

68 y.o. woman, 
5’4’’, 207 lbs,
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Improving Efficiency

Yet to be Shown

• Reduced acquisition time improves throughput 
efficiency & economics

• Reduced acquisition time compatible with good 
patient outcomes

• Several approaches not yet validated for one or mor e 
of the following: obese pts; women; 16-frame stress  
gating; 8-frame rest gating; thallium-201

• So far, only Astonish has shown ability to half 
acquisition time along with attenuation correction



Conjectures

If same quality and results can be attained 
by half-time acquisitions, then:

1. Better results could be attained by using same 
dosages and imaging for current times, or

2. Lower dosimetry could be realized by imaging 
for same times but using lower dosages



Why Multi-Isotope Imaging?

• Potential for one image low-dose dual-isotope 
rest/stress perfusion imaging (Dual-Simultaneous 
Imaging)

• Potential for combined perfusion and metabolic 
imaging (Iodine-123 metabolic imaging agents 
nearing FDA approval



A-SPECT Spectrum
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• I123 emits an abundance of high energy (~500 keV) photon s that penetrate 
the lead collimators & result in extensive low-ener gy random counts over 
the whole image



D-SPECT Spectrum
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• Better energy resolution enhances separation of pho topeaks

• Higher count sensitivity permitting lower dosages, less crosstalk

• Tungsten collimators absorb most of the problematic  I123 high energy photons



Dual-Simultaneous Rest Tl-201 Stress Tc-99m 
Myocardial Perfusion SPECT Imaging With the 

Spectrum Dynamics Camera

• Can use much lower doses 
- ~ 8X count sensitivity
- less cross-talk/downscatter
- lower dosimetry
- applicable independent of BMI

• Superior energy resolution

2.2 mCi Tl-201 at rest

STRESS ADENOSINE 
(6 min)

2.7 mCi Tc-99m

Image D-SPECT 
12 mins

< 20 mins

Perfect 
Registration
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Does the Rest Distribution of Thallium-201 
Change Due to Exercise?

Backus, J Nucl Cardio 2008; 15: S19 (Abstr)

• 102 pts injected with Tl-201 at rest and imaged

• Exercised and reimaged

• Images were corrected for attenuation and decay

• Each of 17 segments analyzed visually and quantitat ively 
for relative Tl-201 counts

• There was approximately 15% uniform washout of Tl-2 01 
between the 2 tests in both normal and abnormal 
segments, so that post-stress Tl-201 accurately ref lected 
rest Tl-201 perfusion



Why Multi-Isotope Imaging?

• Potential for one image low-dose dual-isotope 
rest/stress perfusion imaging

• Potential for combined perfusion and metabolic 
imaging (Iodine-123 metabolic imaging agents 
nearing FDA approval)



Tl-201 Stress- Induced Ischemia and BMIPP   
Early and Delayed SPECT Imaging

Thallium-201                               BMIPP

406

BMIPP injected at rest,
22 hours after stress-induced ischemia

Stress                                        Early

Reinj Delayed

Dilsizian et al, Circ 112: 2169-74, 2005



I-123 BMIPP: Some Practical Challenges

• ~ 13 hour half-life
• 160 kEv photopeak

• High but not perfect sensitivity – stress perfusion 
testing will be necessary in most ED normals

Pooled Sensitivity 78% Pooled Specificity 84%

7 Studies, 528 pts)

Inaba & Bergmann, J Nucl Cardiol 2008; 15: 345 - 352



Triple Isotope Clinical Research Protocol for 
Rapid Triage of Intermediate-Likelihood Acute 

Chest Pain ED Patients

• Presentation within 24 hours of CP, normal rest 
BMIPP (5 mCi)

• Injection with Tl-201 (2 mCi)

• Injection with Tc-99m sestamibi/myoview (4 mCi)

• Image

Objective: Full ACS/significant CAD 
“rule-out” in < 6 hours & with < 10 mSv


