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Introduction
Simultaneous assessment of myocardial regional perfusion (or metabolism) and function using gated SPECT or 
PET has great clinical value. The best way to synthesize the complementary regional perfusion and function 
information is still uncertain: function is often assessed by looking at the ECG gated image series in cine mode 
while perfusion is evaluated by considering the sum image of the gated image series. We propose a new 
approach to look at regional perfusion and function simultaneously using a single fused image.
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Any TAC corresponding to pixel i can be written as a 
linear combination of a flat TAC corresponding to 
motionless tissue and a roughly one-harmonic TAC 
corresponding to moving tissue.
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∀i   TACi(t)    ≅    pi  .  constant(t)     + mi  .  moving(t)          

T-dimensional space including all {TACi(t)}t=1,T
Identification of a 2D “main feature” 
space S so that:
      Σi  dist  ( TACi , S ) is minimum [1]

Identification of constant(t) and 
moving(t) in S so that [2]:
l  dist ( constant , 1T ) is minimum
l  pi ≥0 for any i
l  moving(t) ≥0 for any t
l  moving(t) includes a single maximum
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1. Data
Nine patients with coronary artery disease

Each patient underwent within 2 weeks:
	 l  a 5 mCi FDG gated PET scan (16 time points)
	 l  a ~4 mCi Tl-201 gated SPECT scan (8 time points)

The FDG PET data and the Tl-201 SPECT data were 
resliced into 4 “long axis”  128 x 128 slices
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2. Processing

3. Results

For each patient:

Calculation of the 4 FDG PET fused slices (5 sec.) (all 
slices were processed simultaneously)

Calculation of the 4 Tl-201 SPECT fused slices (5 sec.)

Visual comparison of the perfusion / function pattern 
from the FDG PET and Tl-201 SPECT scans

Example of FDG PET fused image (patient 4)
Examples of comparison between FDG PET fused 

images and Tl-201 fused images

patient 1

FDG PET

Tl-201 SPECT

FDG PET

Tl-201 SPECT

patient 3

A single fused image can be created from a gated PET or SPECT time series for simultaneous visual regional 
assessment of perfusion (or metabolism) and function. For all patients, excellent visual agreement was found 
between the perfusion/function patterns seen from the FDG PET and from the Tl-201 SPECT scans, showing 
the relevance and the robustness of the fused images. 
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Processing has been performed using the developer edition of the Pixies 
software (www.apteryx.fr/pixies)
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