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Nothing to disclose
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Different target zones for perfusion in PAD patients

In CLTI patients: skin perfusion

In claudicants: muscle perfusion
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Objective tests of muscle perfusion are unusual

• Even in CLTI there is some discussion about objective
measurement of tissue perfusion and grade of ischemia

• Measurement of muscle perfusion is not common in 
claudicants

• Instead, threadmill tests and walking tests are common
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Measurement of walking exercise

• Various threadmill protocols may show different results*

• Not every patient is able to perform a threadmill test

• Many different walking tests measure overall performance

• They do not measure a well-defined regional perfusion

*Degischer S, Labs KH, Aschwanden M, Tschoepl M, Jaeger KA. Reproducibility of constant-load treadmill testing with various treadmill protocols and predictability of treadmill test results in patients with intermittent
claudication. J Vasc Surg. 2002 Jul;36(1):83-8
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Multispectral Optoacoustic Imaging (MSOT)

Non-invasive visualization of laser-illuminated tissue by
the detection of acoustic signals

Thermoelastic effect – “light in – sound out“

High penetration in tissue

Deoxy-hemoglobin, oxyhemoglobin

Regensburger, A.P et al Optoacoustic Imaging in Inflammation. Biomedicines 2021, 9, 483
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Principle of MSOT

• Desoxygenated hemoglobin (Hb)

• Oxygenated hemoglobin (HbO2)

• MSOT-derived saturation (mSO2) 
Equals HbO2/(Hb+HbO2)
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Regensburger e t a l., B iom ed ic ines , 2021
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MSOT
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MSOT imaging

Knieling, F. (2025). FIg. 2. Created in BioRender. https://BioRender.com/p04l195
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Healthy volunteer vs. claudicant

Healthy volunteer PAD stage Rutherford 3

Patients with PAD show a decline in oxygenation
measured by MSOT after exertion
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MSOT for detection of claudication

Knieling, F. (2025). FIg. 2. Created in BioRender. https://BioRender.com/p04l195

Caranovic, M., Kempf, J., Li, Y. et al. Commun Med 5, 88 (2025). 
https://doi.org/10.1038/s43856-025-00801-1
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MSOT for detection of claudication

Caranovic, M., Kempf, J., Li, Y. et al. Commun Med 5, 88 (2025). 
https://doi.org/10.1038/s43856-025-00801-1
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Ability to differentiate HV and CI (ROC analysis)

MSOT differentiates HV and CI1

MSOT derived oxygenation correlates 
with the ABI postexercise2

Correlates with the absolute walking 
distance in the 6MWT3

Correlates with the VASCUQOL-64

Caranovic, M., Kempf, J., Li, Y. et al. Commun Med 5, 88 (2025). 
https://doi.org/10.1038/s43856-025-00801-1

1VC by 0.95 (sensitivity: 96.2%, specificity: 96.0%)
2(R= 0.83,P= 2.31 × 10−26)
3(R= 0.83,P= 2.31 × 10−26)
4(R= 0.79, P= 4.82 × 10−23)
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Measurements before and after revascularization
Claudication: mSO2 mean in ROI absolute intensity

PRE versus POST

Figure from: Haney, B. Dissertation 2025. Friedrich-Alexander Universität Erlangen-Nürnberg 

15

New insights in claudication

• MSOT enables a shift in vascular diagnostics from
macroperfusion to tissue perfusion of the muscle

• Non-invasive

• Monitoring of all therapies (open, endo, BMT)
(objective monitoring of structured exercise training)

• Helpful for selecting patients for Tx
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