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Hemodynamic parameters in CLI

TASC II 2007: Norgren, Hiatt….

“For patients with ulcers or gangrene, the presence of CLI is suggested 
by an ankle pressure less than 70 mmHg or a toe systolic pressure less 
than 50 mmHg”

We sometimes neglect what is written in braces!

(It is important to understand that there is not complete consensus 
regarding the vascular hemodynamic parameters required to

make the diagnosis of CLI.)



Hemodynamic parameters in CLI

 minimal perfusion pressure to

prevent ulcers: appr. 30 mmHg

 minimal perfusion pressure to allow

ulcer healing: appr. 80 mmHg

TIDE-OVER concept
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TASC II 2007: Investigations for CLI D 5.2
…Confirmation of the diagnosis and quantification of the arterial flow

o Ankle pressure: In patients with ischemic ulcers the ankle pressure is typically 50-70 
mmHg, and in patients with ischemic rest pain it is typically 30- 50 mmHg

o Toe pressures: should include toe pressures in diabetic patients (critical level <50 
mmHg)

o tcPO2 (critical level <30 mmHg)
o Investigation of microcirculation (usually used as a research tool) CLI is associated 

with reduced total flow as well as maldistribution of flow and activation of an 
inflammatory process. A combination of tests to assess healing and quantify flow 
may be indicated due to the rather poor sensitivity and specificity of the single test. 
Tests include:
 Capillaroscopy
 Fluorescence videomicroscopy
 Laser Doppler fluxometry
 Anatomic (Imaging) 
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Sensitivity and specificity of the ankle–brachial index to 
diagnose peripheral artery disease : a structured review

 Eight studies comprising 2043 patients (or limbs) 
 The result indicated that, although strict inclusion criteria on studies were 

formulated, different reference standards were found in these studies, 
and methods of ABI determination and characteristics of populations 
varied greatly. 

 A high level of specificity (83.3–99.0%) and accuracy (72.1–89.2%) was 
reported for an ABI ≤ 0.90 in detecting ≥ 50% stenosis, but there were 
different levels of sensitivity (15–79%). 

 Sensitivity was low, especially in elderly individuals and patients with 
diabetes.

Xu D et al. Vascular Medicine, 2010;15:361-9.
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Validation of the relationship between ankle–brachial and 
toe–brachial indices and infragenicular arterial patency in 
critical limb ischemia  Bunte MC et al , Vascular Medicine 2015:23:20-29.

o Among patients (N= 89; non invasive testing +angiographic FU) with any 
ischemic tissue loss, 29% had an ABI between 0.7 and 1.4. 

o Overall, the association of TBI with abnormal runoff was not significant 
(p=0.38)

o In conclusion, in the evaluation of CLI, nearly one-third of patients with any 
ischemic tissue loss had a normal or mildly reduced ABI. 
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An analysis of IN.PACT DEEP randomized trial on the limitations of 
the societal guidelines-recommended hemodynamic parameters 
to diagnose critical limb ischemia

Shishehbor MH et al , J Vasc Surg 2016;63:1311-7.
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An analysis of IN.PACT DEEP randomized trial on the limitations of 
the societal guidelines-recommended hemodynamic parameters 
to diagnose critical limb ischemia

 Only 14 of 237 patients (6%) had an ABI <0.4. 

 Abnormal ankle pressure, defined as <50 mm Hg if Rutherford category 4 and <70 mm Hg if Rutherford 
category 5 or 6, was found only in 37 patients (16%). 

 Abnormal toe pressure, defined as <30 mm Hg if Rutherford category 4 and <50 mm Hg if Rutherford 
category 5 or 6, was found in 24 of 40 patients (60%) with available measurements. Importantly, 29% of these 
24 patients had an ABI within normal reference ranges. 

A univariate multinomial logistic regression found no association between the above hemodynamic 
parameters and the number of diseased infrapopliteal vessels. 

However, there was a significant paradoxic association where patients with Rutherford category 6 had 
higher ABI and ankle pressure than those with Rutherford category 5.

Similarly, there was no association between ABI and pedal arch patency.

Shishehbor MH et al , J Vasc Surg 2016;63:1311-7.
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Lack of Association Between Limb Hemodynamics

and Response to Infrapopliteal Endovascular Therapy

in Patients With Critical Limb Ischemia

 Prospective, single-center study of consecutive CLI patients (N= 100) who underwent infrapopliteal
endovascular revascularization in the Peripheral RegIstry of Endovascular Clinical OutcoMEs (PRIME) registry

 Patients underwent clinical examination and noninvasive limb hemodynamic measurements, including ABI, 
TBI, and TP prior to revascularization and within 3 months post intervention on the affected limb.

 Hemodynamic measures were obtained after subjects rested supine for 5 minutes. 

 Systolic pressures were measured in both arms (brachial artery) and at the dorsalis pedis and posterior tibial
arteries using a MultiLab Series 2-CP (Unetixs Vascular) or Dopplex D900 Doppler waveform analyzer 
(Huntleigh). 

 ABI was calculated as the ratio between the higher of the ankle pressures and the higher brachial pressure. 

 Systolic TP was evaluated at the hallux using a MultiLab Series 2-CP (Unetixs Vascular) or Vista Doppler 
waveform analyzer (Wallach Surgical Devices) by photoplethysmography. 

 TBI was calculated as the ratio between toe pressure and the higher brachial pressure.

J.A. Mustapha et al. J INVASIVE CARDIOL 2017;29(5):175-80
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Lack of Association Between Limb Hemodynamics and Response to 
Infrapopliteal Endovascular Therapy in Patients With Critical Limb Ischemia

 When comparing patients based on hemodynamic diagnostic eligibility, there were no 
observable differences in baseline characteristics or in response to infrapopliteal endovascular 
therapy

 Baseline ABI and TBI were not different in patients with treatment success or treatment failure

 In the multivariate logistic regression model, only lower Rutherford class (odds ratio, 19.8; 95% 
confidence interval [CI], 5.5-71.6; P<.001) was associated with treatment success

J.A. Mustapha et al. J INVASIVE CARDIOL 2017;29(5):175-80
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How should we proceed?

 Revascularization is the cornerstone of management for CLI: Objective 
visualization of diseased arteries

 The current recommended hemodynamic measurements by the societal 
guidelines are not consistent and have significant limitations in patients with 
critical limb ischemia.

 Toe pressure, rather than ABI or ankle pressure alone, may be a better 
measure of perfusion in all patients with CLI

 New methods for proof of impaired blood flow to the wounds and 
consecutive improvement


