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Summary: SPECT Imaging 2008

• Great diagnostic, prognostic tool

• New developments in small field of view 
cameras, for efficiency, not tracers

• Long procedure (2 ½-4 hour, rest/stress)

• Threats from reimbursement

• Challenges from competition (CCTA, echo, 
catheterization, MR)



Why PET instead of SPECT?

� Despite advances, diagnostic accuracy has not 
changed in 20 years:

� Discrimination of multi-vessel disease, accuracy

� Obese patients remain a substantial challenge

� Extra cardiac activity, tracer kinetics remains a 
problem:

� Liver, gut activity

� Efficiency of the test (21/2-4 hours)

� PET offers more



Why PET Now?

� Availability of PET cameras: oncology

� Availability of radiopharmaceutical Rb-82

� Improvement in acquisition protocols

� Ability to undergo ECG-gated imaging, stress and 
rest

� Improvement in cardiac processing

� Improvement in cardiac display

� Excitement in the industry (new 
radiopharmaceuticals)



Options for Cardiac PET

� Myocardial perfusion imaging for diagnosis, 
risk stratification, CAD

� Vasodilator stress

� Dobutamine stress

� Exercise (recent JACC articles from Toronto)

� Agents available: Rb-82,  N-13 Ammonia,    
O-15 water, on the horizon: F-18 perfusion

� Myocardial viability: FDG/perfusion agent

� Cardiac Sarcoid identification



Advantages of PET Perfusion

• Image quality

• Diagnostic accuracy

• Risk stratification

• Rapid procedure

• Added information: blood flow, calcium, 
Coronary CT



Comparison of Myocardial 
Perfusion PET and SPECT

Several potential advantages of PET MPI compared to 
SPECT-

• Higher spatial resolution

• Greater counting efficiencies

• Robust attenuation correction

Bateman et al.  JNC 2006; 13(1): 24-33



Normal
73%

Abnormal
25%

2% Non-
Diagnostic

Myocardial Perfusion PET in 
Patients with a Non-Diagnostic 

SPECT

64% were women
Mean BMI 32

Mean age 62 yrs

233 consecutive 
pts with a non-

diagnostic SPECT 
followed by MP 
PET <90 days

Bateman, Circulation 108: IV-454, 2003.



PET Accuracy for CAD Detection

# Pts Sensitivity Specificity

Marwick (1992)                           74             90%     100%

Grover-McKay (1992)                 31           10 0%               73%

Stewart (1991)                             81            83%    86%

Go (1990)                                  202             93%  78%

Demer (1989)                            193             83%     95%

Tamaki (1988)                             51             98%    100%

Gould (1986)                               31             95%   100%

TOTAL                      663              89%            86%



Diagnostic Accuracy:  Tc-99m 
SPECT vs. Rb-82 PET

0
10
20

30
40
50
60
70

80
90

100

Sens Spec Accuracy Sens Spec Accuracy

PET

SPECT

Bateman et al Circ 2004;76:S611 

Overall CAD                  Individual Artery

*
* **

*
*

*p<0.05 

P
er

ce
nt



SPECT

PET

���������	
�		���	

�

������ ���������	
�		���	

�

���

0
10
20
30
40
50
60
70
80
90

100

Men Women

69%
84%

*P = 0.55

67%

88%
*P = 0.009

0
10
20
30
40
50
60
70
80
90

100

BMI<30 BMI>30

70%
87%

67%
85%

*P = 0.05 *P = 0.02

0
10
20
30
40
50
60
70
80
90

100

MVD

���
����������


48%

71%
*P = 0.03

�������
��
���
 ���������	
��� �
�����
���� !���

Diagnostic Accuracy: PET vs SPECT



Left Ventricular Ejection Fraction Reserve is Inversely 
Related to the Magnitude of Jeopardized Myocardium

P < 0.001

P = 0.07

P = 0.05

Normal Scar Mild-mod 
reversibility

Severe 
reversibility

82Rb PET scan results
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Prediction of Mortality using        Prediction of Mortality using        
ECGECG--Gated PET FunctionGated PET Function
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Downstream Effects: PET vs. 
SPECT
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Percentage Revascularization
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GE Discovery® PET/CT

CT PET



Positioning of the Rubidium-82 Generator



Acquisition Times: Rb-82

• Acquisition times need to recognize the fast decay time 
of Rb-82

• 95% theoretical maximum of all counts will be acquired 
in the first five minutes
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Rest/Stress SPECT Protocol, 
circa 1991-2008

Time
(minutes) 0 45 60

Radiopharmaceutical
Injection

(rest)

Rest Imaging

120        135

Radiopharmaceutical

Injection

(peak exercise/pharm stress)

Stress Imaging

90

Elapsed Time: 2 ½-4 hours

Imaging time: 30 minutes



PET/CT Protocol: Hartford 
Hospital

scoutscout CTCT--transtrans

RbRb--8282
5050--60 mCi60 mCi

7070--90 sec90 sec

gatedgated
restrest

DipyridamoleDipyridamole
0.56 mg/kg0.56 mg/kg

7070--90 sec90 sec

RbRb--8282
5050--60 mCi60 mCi

gatedgated
stressstress

Approx 1 minApprox 1 min Approx 7 minApprox 7 min Approx 9 minApprox 9 min Approx 7 minApprox 7 min

Elapsed time: 28 Minutes
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PET Case Study: Chest Pain 

� 38 year old female with chest pain, atypical

� Recent SPECT study (outside lab): reversible 
anterior defect

� Reversible airways disease

� Procedure: IV dobutamine PET

FD
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Who Should Undergo PET Perfusion 
Imaging? HH experience

• Equivocal SPECT studies

• Obese patients

• Patients with known CAD

• Patients with high likelihood of CAD

• Myocardial viability

• All pharmacologic stress?



Case Presentation

• 63 year old female patient presents to Hartford 
Hospital with increasing dyspnea, chest pain, 
congestive heart failure

• Previous studies: 
• SPECT: primarily fixed apical defect, well-preserved EF (est. 

43%)

• Echocardiogram: regional akinesis, diastolic dysfunction

• Clinical plan: treat CHF, discharge after stable



Pharmacologic PET Perfusion 
Imaging

• Rest attenuation correction: CT 

• RB-82 rest

• Dipyridamole stress

• RB-82 stress

• Stress attenuation correction: CT

• Elapsed time: 27 minutes
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Case Presentation

� Recent SPECT: fixed defect

� New PET:  two vessel ischemia

� New clinical decision: coronary revascularization, two 
vessels

� Follow-up: patient doing well, no CHF

� Clinical importance: PET study changed the therapy 
of this patient



Cardiac PET Correlation with Catheterization

• 61 year old female with chest pain, minimal exertion

• Recent back surgery, negative dipyridamole SPECT 
3 years prior, marked side effects

• Reason for dobutamine PET
– High suspicion for CAD

– Need fast protocol, recent surgery

– Recent negative SPECT

– Extreme side effects to vasodilator stress
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Results: Symptomatic Patient PET Study

• Dobutamine PET perfusion identifies two vessel CAD 
• Culprit lesion RCA

• LAD not as severe

• Fast protocol: 30 minutes, convenient for patient

• Identification of multi-vessel disease significantly 
better with PET (75% vs. 40%)



Summary: When to Order a 
PET Study

• Equivocal SPECT

• Obese patients

• Pharmacologic stress

• ? Known CAD

• ? Management decisions




