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Background

• Angiosome concept favours direct 
revascularization

• Concept remains controversial 

• There is probably also a place for indirect 
revascularization 
– Theoretical perspective

– Practical point-of-view (direct revascularization not 
always possible)

• The more-the-better?: 3 vessel revascularization 
time-consuming and higher cost

• Restoring the macro-circulation may not be 
sufficient (in diabetic patients microcirculatory 
problems play a significant role)



Angiosome concept
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Wound healing



Angiosome concept
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Limb salvage



Angiosome concept
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Angiosome concept
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CLI

• Macrovasculature

– Decreased inflow of blood

• Microvasculature

– Mismanagement of blood in the foot/limb



2D-perfusion angiography technique

• Standard angiography (DSA 3 fps)

• Standardized contrast injection

• Immobilized limb/foot

• Software elaboration of DSA



2D-perfusion angiography-how does 

it work?



2D-perfusion angiography

• Measures volume flow in the whole foot

– Macro-circulation

– Micro-circulation  



Application 2D-perfusion angiography

• Determine endpoint for revascularization

– Evaluation macro-circulation

– Increase in volume flow

• Test the functionality of the micro-

circulation



2D-perfusion angiography

• Increase in volume flow after 

revascularization

– Peak density

– Area under the curve



DSA



DSA



2D-perfusion angiography
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2D-perfusion angiography

Peak density and area under the curve



2D-perfusion angiography

• 89 patients
– N=9 imaging not adequate

– N=12 no BTK intervention

– N=68 available for analysis

• Increase in maximal peak density 21%, 
area under the curve 48% (NB changes, 
no absolute measures)

• 9/68 no increase

• No relationship to clinical outcome 
investigated (PALI study will address this)

Reekers JA et al, CVIR 2016;39:183-189



Micro-circulation

• AV-shunting reduced (‘foot wants to 

keep the blood’)

shunting



Micro-circulation

• Tolazoline opens capillaries 

(vasodilation), increases AV-shunting 

shunting



Capillary resistance index (CRI)

• Maximal peak density post-tolazoline

divided by maximal peak density pre-

tolazoline

• Measures functionality of micro-

circulation

Reekers JA, CIRSE 2015



CRI
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CRI

• 21 patients with CLI

– Group A n=10 revascularization (2 bypass)

– Group B n=11 no treatment

• 7 early amputations (30%)

– Group A n=4

– Group B n=3

Reekers JA, CIRSE 2015



CRI

• 21 patients

– CRI >0.9 n=6

– CRI <0.9 n=15

• Amputations

– CRI >0.9 6 early amputations

– CRI <0.9 1 early amputation

Reekers JA, CIRSE 2015



CRI

• Patient selection? Cf. FFR (cardiology)

• Patients with CRI <0.9 may have better 

outcome

Reekers JA, CIRSE 2015



Conclusion

• 2D-perfusion angiography is feasible 

and can help to determine an endpoint 

for revascularization

• Allows functional imaging that may help 

in selecting patients that will benefit 

from revascularization


