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Conventional CT
good resolution, poor function

PET/Nuclear Medicine
Good Function, poor resolution



Contrast Enhanced CT
good resolution, subjective function

Functional CT
Apply quantitative techniques to single location CT
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By Gccwang - Own work, CC BY-SA 4.0, https://commons.wikimedia.org/w/index.php?curid=35020064
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• 10-12 1s images in 45-60 seconds
• Assumptions:

• CT number proportional to iodine 
concentration

• Retention time in tissue > time to 
peak

• Contrast pharmaceutically inert
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𝐶𝑎 𝑡 𝑑𝑡
𝑑𝑄(𝑡)

𝑑𝑡 𝑚𝑎𝑥
= 𝐹 𝐶𝑎(𝑡) 𝑚𝑎𝑥



0

20

40

60

80

100

120

0 5 10 15 20 25 30 35

E
n
h
a
n
c
e
m

e
n
t 

(H
U

)

Time (s)

Arterial enhancement

RecirculationInitial bolus

Arterial enhancement following fast bolus injection
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Enhancement in a tissue voxel following bolus injection
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Comparison of integrated arterial TDC and tissue TDC 
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Perfusion =    Maximum gradient in tissue
Maximum enhancement in artery
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Perfusion =    Maximum gradient in tissue
Maximum enhancement in artery
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Threshold
Applied



Binomial 
smooth



Maximum enhancement (HU)

0.00

23.60

• Measures the peak 
enhancement for each pixel

• Can be used as an indicator of 
blood volume



Time to maximum (s)
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Applications:
• Stroke imaging
• Cardiac imaging
• Liver imaging
• Oncology
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Perfusion (ml/min/ml)

0.00

1.00

Maximum enhancement (HU)

0.00

23.60
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Perfusion (ml/min/ml)
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