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What Can We What Can We DetectDetect with MBF and with MBF and 
CFR CFR Measurements?Measurements?

• Recognition of extensive coronary artery disease (CAD) 
when there is relatively balanced flow reduction,

• Improved detection of a second and third diseased 
coronary in patients with multivessel CAD,

• Identification of patients who may have microvascular
disease.

• Tracking the effectiveness of medical therapies, and 
• Usage as a surrogate endpoint in imaging-based 

clinical trials.  



From Perfusion to Flow:From Perfusion to Flow:

• The key measurements for calculating 
Quantitative Myocardial Perfusion are
– Arterial Concentration
– Myocardial Uptake

Arterial 
concentration

Coronary blood Flow

Myocardial Uptake



Part 1: Measurement of Arterial Part 1: Measurement of Arterial 
ConcentrationConcentration

Current systems that employ a list-mode acquisition are 
capable of acquiring the necessary data for performing 
quantitative blood flow measurements 
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Part 2: Myocardial uptakePart 2: Myocardial uptake

• Define the myocardial 
boundary to measure 
the uptake:
– Integrated uptake
– Normalization of 

uptake to partial 
volume correction

• C-11, N-13, O-15 
have must higher 
resolution



New Flow LingoNew Flow Lingo

• Myocardial Blood Flow: Blood flow through the 
myocardium

• Coronary Blood Flow: Blood Flow through the 
coronaries

• Coronary flow reserve: Ratio of stress to resting flow.
• Arterial Input Function:The dynamic concentration of 

tracer in the blood that feeds the coronary arteries
• Compartmental model: Simplification of the tracer 

transport mechnism
– K1 = Uptake measurement (ml/g/min)
– K2 = Washout measurement 
– K3 = Retension measurement
– Single, Two, Three compartment and Net retension models



Comparison of Blood Flow with Comparison of Blood Flow with 
Uptake Uptake (K1(K1))
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PBPB

• Age 62
• No Known CAD
• History: ST/T, MR, Tricuspid regurgitation
• CRF: Lipids, FH
• CACS was 0 on July 11, 2008
• Results: SSS=3 (LAD=0, LCx=1,RCA=2), 

Stress EF 79%, Rest EF N/A







JMJM

• Simultaneous Flow/Perfusion/Gated Study
• 60 mCi rest/stress study
• Data acquired on Biograph-64
• List mode acquisition

– Flow: 8x12sec followed by 2x27second dynamic 
study

– Perfusion: 90 second delay followed by 5 min 
acquisition

– Gated: 8 time bins

• 34 BMI, history of CAD, recent PTCA







What drives these measurments?What drives these measurments?

• Standard model
– Uptake dependent on flow
– Efficiency of uptake mechanism
– Cellular potential, washout rate and retension 

independent of disease

• Is this true across all patients?
– Epicardial disease
– Microvascular disease
– Diffuse atherosclerosis
– Endothelial disease
– Cellular transport



SSS=0, CACS=933SSS=0, CACS=933



Relationship of Agaston score Relationship of Agaston score 
to MBFto MBF

r=0.42

Case, et.al. SNM 2008
Curillova, et.al. SNM 2008



Can we measure flow with Can we measure flow with 
SPECT?SPECT?

• 78 yo female
• Symbia T scanner
• Tetrofosmin/2 day protocol (30 mCi)
• 150 second, 10 frame acquisition
• 30 second/32 stop step and shoot protocol
• CT (130 kVp, 30 mAs, no gating)
• Adenosine testing



Attenuation Correct SPECT Attenuation Correct SPECT 
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Uptake K1
(ml/g/min)

Flow*
(ml/g/min)

LAD 450 1.31 2.9

LCx 434 1.27 2.7

RCA 438 1.28 2.8

TOTAL 435 1.27 2.7
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