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Introduction 

• Measurement of Ankle-Brachial Index (ABI) is considered a basic skill for the 
diagnosis and assessment of peripheral arterial disease and a predictive tool 
for cardiovascular events. 

 

• However, real-world practice shows that current teaching and practice is far 
from ideal. 

 

• Moreover, the value of ABI is undeappreciated if ist measurement is restricted 
only to physicians working in the vascular field  

 

• Deficiencies of education have led to the placement of ABI among the “Top-
10 forgotten diagnostic procedures„ (Vasa 2016; 45:5-6) 

 



ABI measurement and vascular teaching are underappreciated 
in undergraduate medical curricula  
• There is marked discrepancy in the teaching of Angiology and ABI skills among the Greek medical 

schools… 

 

 

 

 

 

 

 

 

 

• …while practical training in ABI was reported to be implemented during the 2nd and 3rd cycle of 
20% and 60% of French Medical Schools, respectively.  

Mahé G, J Mal Vasc 2015; 40:165-72 

Bafitis et al, Int Angiol 2017; 36:386-391 



ABI measurement and vascular teaching are underappreciated 
in undergraduate medical curricula  

• Wyatt et al. documented a poor level of knowledge of ABI calculation and interpretation among 
internal medicine residents irrespective of the year of residency 

 

 

 

 

 

 

 

 

 

• Chaudru et al. showed that experienced residents perform better than inexperienced ones, but 
not faultlessly 

Wyatt et al, Vasc Med; 2010:15:99-105 

Chaudru et al, Vasa 2016; 45:37-41 



ABI training: a challenging task for dedicated tutors 

Schwartz et al, Angiology; 2012:63:597-602 Chaudru et al, Vasa 2016; 45:37-41 



Training of students in ABI measurement requires time-commitment to 
achieve comparable results with professionals  

Monti et al, Vasa 2016; 45:43-48 



Aim of this presentation is to present certain tips that facilitate the estimation and 
interpretation of ankle brachial index 

 The following tips reflect our experience from ABI bed-side teaching in our University 
Hospital, Medical School, Democritus University of Thrace (DUTH), where “Vascular 
Surgery” is core subject 

Bafitis et al, Int Angiol 2017; 36:386-391 



How to measure ABI 

Chaudru et al, EJVES 2016; 51:240-247 



1. Hold hand steady over patient‘s dorsal foot to estimate dorsalis pedis artery 
 

2. Support your hand on the firm surface of the dorsal foot to avoid subtle trembling movements 
(pendulum)  
 

3. Pendulum movements are exacerbated once the sphygmomanometer is inflated leading to loss 
of arterial signal and underestimation of the segmental pressure 



4. Likewise, support the examiner‘s hand against the bed surface to estimate posterior tibial 
artery 
 

5. Avoid venous interference when estimating arterial sign often perceived as attenutated, barely 
audible arterial sign.  
 

6. Apply gentle squizing maneuvers distally to the examined area to augment venous return and 
delineate non-arterial origin 



7. Recruit the Pole test to assess ischemia and evaluate “high” ABI 



Getting familiar with the arterial waveforms 



High ABI with monophasic Doppler sign: questionable 

Common femoral art 

superficial femoral art 

Popliteal art 

Posterior tibial art 

Dorsalis pedis art 

Normal waveform 

Flow through open 
unobstructed “highway“ 
results in triphasic waveforms 

Flow through multiple 
&smaller collaterals (when 
main road is closed) results in 
monophasic, slow, attenuated  
waveforms 

Pathologic waveform 



 
Discriminate the normal- from the monophasic post-obstructive 
arterial signals 

 

8. Getting familiar with the triphasic signal 



 
Combining audible signs with visual recordings 
 

Chaudru et al, Int J Cardiol, 2015 
Ahn et al, J Ultrasound Med, 2015 

Use portable color Duplex in the bedside teaching 
 

9.   Comprehension of bi- and triphasic flow 
10.  Discriminate from venous continuous flow 
11.  Check ABI in cases of incompressible crural vessels 
12.  Ultrasound stimulates students’ attention and enhances skills  



 
Underline the significance of ABI presentation with practical examples 

 

 Trauma in Lower limb 

 External fixation 

 Inability to apply sphygmomanomener to estimate ABI 

 A triphasic Doppler signal can remote serious arterial 
damage although ABI >0.9 remains the task 



Repetition is the mother of learning and the father of action!   

13. Perform at least 20 measurements of ABI 

Improvement of students’ performance in ABI after practice even for critical limb ischemia 

Georgakarakos et al, Int J lower Extrem Wounds 2013; 12:167-171 

Tutor 
Tutor 

student 

student 



Take home messages 

• Teaching basic principles of vascular examination can be an intriguing 

task 

• Acquaintance of ABI-practical skills is a demanding process and needs 

commitment, repetition and combination of theory and practice 

• Understanding of Doppler waveforms completes ABI interpretation and 

helps avoiding misinterpretations in vascular examinations 

 

 

 



Questions to Vascupedians 

• How often do you perform ABI estimation pre- and post-operatively in your 
patients? 

• How do you perform peripheral vascular evaluation in patients with incompressible 
crural vessels (e.g., diabetics and dialysis patients)? 

• Is ABI measurement considered a basic practical skill in your medical school? 

• What is the commonest difficulty you encounter when measuring ABI? 

• Do referral letters from general practitioners or family doctors in your country 
report an ABI estimation? 

• Are you familiar with basic arterial waveforms? 

• Would you consider the basic knowledge of arterial waveforms as necessary when 
estimating ABI and/or differentiating “arterial” symptoms?  

 

 

 

 


