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Fusion CCTA-SPECT Imaging
(Exercise Stress SPECT)
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Coronary Microvascular Dysfunction 
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Advantages



Acquisition Protocol



REST STRESS

RPP 9103 23550

LVEF % 53 52

EDV ml 129 127

ESV ml 60 62

PFR EDV/sec 2,16

Mass gr 147

SDS semiquant 2

Dosimetry	4.3	mSv

Normal stress-rest MPS (CZT – low dose, ultra fast protocol)



Peak	Filling	Rate	(EDV*sec-1)

2.11

Gimelli et	al,	EHJCVI	2014

Diastolic Function



Dyssynchrony (Corridor 4DM TM, GE Xeleris III)



Case #1
Male, 63 yrs

SSS 19
SRS 8
SDS 11

FE stress 34%
VTD stress 185 mL
VTS stress 125 mL

FE rest 40%
VTD rest 155 mL
VTS rest 195 mL

Average
radioexposure

(mSv)

3.9



Case #2

LR, male, 46 yrs

Risk factors: family history for CAD, hypertension

2008: anterior MI> LAD stent
Echo: LVEF 47% Akinesis of the apex, hypokinesis of 
anterior wall and apical antero-septal region, EF 47%

Therapy: aspirin, ACE-inhibitors, beta-blockers,

Progressive reduction of exercise tolerance

2013: no angina, NYHA IIb

Echo EF 47% (2008) >  EF 34% (2013)   



Rest EKG

RSR 60/min, PR 200 ms, QRS 240 ms, LBBB

Case #2



Ischaemia: Yes or No?

CAD: Yes or No?

LV Function and Size?

Viability: Yes or NO?

Clinical Decision making

Case #2: Several issue



• Ischaemia and viability identification, semiquantitative

• ED-ES volumes (absolute and normalized to BMI or BSA)

• EF%

• LV mass (absolute/normalized)

• LV Peak Filling Rate as EDV/sec

• Synchronicity of LV contraction as SD of LV histogram

Gated SPECT provides:



Dose:
4.7 mSv



STRESS REST

EF	33%
EDV	285	mL
ESV	183	mL

EF	35%
EDV	270	mL
ESV	167	mL





Speaker

Cardiac MRI 



Come back to Case #2

Ischaemia: Yes

CAD: Yes

LV Function and Size: Yes

Viability: Yes

Clinical Decision making



Summary: Volume overload and dyssynchrony rather than 
ischaemia are responsible for HF symptoms



Speaker

Management: CRT-P



Evaluation	of	Myocardial Blood	Flow



Evaluation of MBF by NH3-PET
Regional and Global MBF Impairment

Dipyridamole Rest Difference

MBF= 0.83 ml/min/g MBF= 0.39 ml/min/g MBF Res= 2.13



MBF and Coronary Flow Reserve

Simona Ben-Haim et	al.	J	Nucl Med	2013;	54:	873-9.

Global	MPR	index in	normal	and abnormal	MPI.	
Filled circles represent data points outside	error
bars.	



Pt #3



Pt #3



PROMISE: cost-effectiveness analysis

No significant difference in costs between functional and anatomical testing, however, 
trend in favour of functional testing driven less revasc in the first 3 months after testing 
and lower costs in the high PTP group.

Mark DB et al. Ann Intern Med. 2016;165:94-102



Fusion CCTA-SPECT Imaging
(Exercise Stress SPECT)
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