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II - The methods: 
- exercise or pharmacological stress, 
- SPECT & PET 

 New tracers, new cameras

I - A need for an information on stress 

myocardial perfusion
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40 patients with: [1] proven CAD (> 50% stenosis at 
angiography) and [2] positive exercise test 
Eur J Nucl Med  2000 ;27(7):788-99.

Intermediate 
Stenosis (50-70%)

Exercise vasoconstriction

Limited exercise-increase 
in coronary flow

Low exercise heart 
rate (< +60 bpm)



II - The methods: 
- exercise or pharmacological stress 

(regadenoson) 
- SPECT & PET 

 New tracers, new cameras 

I - A need for an information on stress 

myocardial perfusion
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Regadenoson Versus Dipyridamole Hyperemia for 
Cardiac PET Imaging

Johnson NP, Gould KL, JACC Cardiovasc Imaging. 2015: 438. 

Rb-82 PET performed in 176 patients:
1)after dipyridamole
2)at variable delay time from regadenoson injection, or after 
dipyridamole. 

 Only 80% of vasodilatory efficacy by standard regadenoson 
protocol, with reference to dipyridamole
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Cadmium zinc telluride (CZT) solid-state detectors

• - much higher myocardial count rate

• - much higher energy resolution

• - higher spatial resolution

•- smaller size

GE Medical Systems

Spectrum Dynamics

Stress-SPECT with solid-state detectors
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Cadmium zinc telluride (CZT) solid-state detectors

•  6 to 10 fold increase in myocardial count rate

• much higher energy resolution

↑ signal/noise ratio
↑ image contrast

D.SPECT
(4 min)

Conventional 
(10 min)

Apical-SA Median-SA Basal-SA HLA VLA

Sestamibi SPECT 
in an obese patient

Stress-SPECT with solid-state detectors



Stress-rest protocol, planed on a CZT-
camera with very low doses of 
Sestamibi and limited recording times 
(8 min stress / 3 min rest) in:
- 118 patients with coronary 
angiography at ≤ 3 months from MPI 
(obesity: 30%),
- 128 patients  with < 10% pretest 
probability of CAD

Performances 
Sensitivity:  85%
Specificity: 62%
Normalcy rate: 96%

Stress-SPECT with solid-state detectors
Perrin M, and coll. Diagnostic 
performances of very low 
dose protocols
Eur J Nucl Med Mol Imaging. 
2015;42(7):1004-11

Overall study population

No previous history of CAD



Dramatic reduction in effective doses : 
1)4.9±1.4 mSv in the coronary angiography 
group (90% had both stress and rest MPI),
2)1.9±1.5 mSv in the low probability group 
(70% had only stress MPI). 

Stress-SPECT with solid-state detectors
Perrin M, and coll. Diagnostic 
performances of very low 
dose protocols
Eur J Nucl Med Mol Imaging. 
2015;42(7):1004-11

Stress and rest MPI

Only stress MPI



Stress-SPECT with solid-state detectors

Claudin M, and coll. LV 
function assessment with 
very low dose protocols
J Nucl Cardiol. 2018 ;25(1):249.

LV function, assessed by 16-interval gated-SPECT with low injected 
activities, limited recording times 



Stress-SPECT with solid-state detectors

LV function, assessed by 16-interval gated-SPECT with low injected 
activities, limited recording times, correlates well with the reference 
assessment from cardiac MRI

Claudin M, and coll. LV 
function assessment with 
very low dose protocols
J Nucl Cardiol. 2018 ;25(1):249.



Stress-SPECT with solid-state detectors

- satisfactory sensitivity, 0.84 [95% CI: 0.78 to 0.89]

- suboptimal specificity, 0.69 [95% CI: 0.62 to 0.76]

 warranting further developments

- correction of small motions by dedicated software

- correction of attenuation artifacts 

Meta-analysis of comparison with invasive coronary angiography 
in 2092 patients JACC Cardiovasc Imaging. 2017;10(7):787-794. 

J Nucl Cardiol. 2018 [Epub ahead of print]



Stress-SPECT with solid-state detectors

Attenuation correction
with SPECT/CT

- satisfactory sensitivity, 0.84 [95% CI: 0.78 to 0.89]

- suboptimal specificity, 0.69 [95% CI: 0.62 to 0.76]

 warranting further developments

- correction of small motions by dedicated software

- correction of attenuation artifacts 

Meta-analysis of comparison with invasive coronary angiography 
in 2092 patients JACC Cardiovasc Imaging. 2017;10(7):787-794. 

Optimization of 
patient’s position



Stress-SPECT with solid-state detectors

Optimization of 
patient’s position



18F-Flurpiridaz PET: Phase II 
Safety and Clinical Comparison 
With SPECT Myocardial 
Perfusion Imaging for Detection 
of CAD. 

Berman DS, et al. J Am Coll Cardiol. 
2013; 4: 469. 

New PET tracers for myocardial perfusion imaging 

New cationic lipophylic tracers, 
labeled with 18F: better « flow 
tracer » than  current SPECT and 
PET tracers, 

Superior to conventional 
SPECT for:
- image quality, 
- interpretative certainty, 
- sensitivity for CAD diagnosis. 



“Older” PET tracers for myocardial perfusion imaging 

Conventional analysis 
of static images

66-year-old male 
with LAD stenosis

Rubidium-82:
- on site generator
- absolute coronary flow
- pharmacologic stress



“Older” PET tracers for myocardial perfusion imaging 

Dynamic analysis of 
myocardial blood flow 
and flow reserve

66-year-old male 
with LAD stenosis

Rubidium-82:
- on site generator
- absolute coronary flow
- pharmacologic stress



Fully-digital PET cameras:
↑ spatial resolution
↑ contrast
↑ signal / noise ratio

New PET camera for cardiac imaging 

TEP-FDG

Vereos - Philips



The information on stress myocardial perfusion:

 is of major importance,

 vary according not only to imaging technique but also 

to the stress test technique.

PET & SPECT techniques 

are still progressing 

may be adapted to the indication & physical capacity 

exhibit very low failure-rates

Conclusion




