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Medicine and Science in Sports entitled: “Post-exercise ankle blood pressure and ankle to 

brachial index after heavy load bicycle exercise”. 
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Dear Editor, 

We read with interest the paper from Godet et al. entitled. “Post-exercise ankle blood pressure 

and ankle to brachial index (ABI) after heavy load bicycle exercise”.1 In this paper, the authors 

suggest that the American Heart Association (AHA) criteria after an heavy load test on a 

cycle ergometer are inadequate for the diagnosis of lower extremity peripheral artery disease 

(LEPAD). According to the AHA statement in order to diagnose LEPAD, the use of post-

exercise ABI decrease greater than 20% or the post-exercise ankle pressure decrease 

greater than 30mmHg are recommended in patients with normal resting ABI and a clinical 

suspicion of LEPAD2. It seems important to remember for the readers how and when these 

criteria were defined because this can probably explain why they are potentially inadequate 

especially in asymptomatic patients. These criteria are based on two studies that have used 

treadmill for the exercise test3,4. The post-exercise ABI decrease > 20% was suggested by 

Ouriel et al.3. Ouriel et al. studied 3 groups of subjects: healthy subjects, patients with 

claudication, and patients with rest pain/ulcer/gangrene. In this study, the authors assessed 

the post-ABI decrease in these 3 groups. Control subjects (resting ABI of 1.10+/-0.01; 

mean+/-SEM) with a maximal age of 30 years old were used to define the normal range of 

ABI decrease. This control group was said to be “normal” meaning that they had no history of 

smoking, diabetes, or lower trauma. In the population of claudicants, the mean resting ABI 

was 0.62+/-0.01 whereas it was 0.46+/-0.01 in the group of rest pain/ulcer/gangrene. The 

mean post-exercise ABI was 1.01+/-0.01 in the control limbs whereas the mean post-ABI 

was 0.37+/-0.02 in the claudicants, and 0.22+/-0.04 in rest pain/ulcer/gangrene group3. 
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Therefore, as the study did not assess the decrease of post-exercise ABI in patients 

suspected of LEPAD with normal resting ABI we cannot ascertain that the post-exercise ABI 

decrease would be similar in a group of patients with a normal resting ABI. Furthermore, 

Laing and Greenhalgh defined the post-exercise ankle pressure decrease criterion in 19834. 

They used a group of 67 healthy young subjects (from 20 years old to 34 years old) without 

any symptoms and with a resting ABI equal to 1.23+/-0.13 to define the normal range of the 

post-exercise ankle pressure decrease. In this study, “the ankle pressure change after 

exercise ranged from -27 mmHg to +35 mmHg, 95 per cent of the post-exercise results were 

between -25 mmHg et +22 mmHg.”4 Thus, post-exercise ankle pressure decrease was 

based on young subjects and the normal range of post-exercise ankle pressure decrease in 

older subjects is probably not similar to the young subjects. 

Second the readers have to know that mean age as well as clinical risk factors (diabetes, 

smoking…) were not reported in these two studies3,4. Third, both studies used a particular 

treadmill protocols that are not currently used nowadays. The Ouriel et al. treadmill test was 

1.5mph and 7% grade and the Laing and Greenhalgh treadmill test was 4km/h and 10% for 1 

minute. However, current protocol tests are most of the time 3.2km/h and 10% grade. The 

effect of the workload on the post exercise pressure is also debated 5,6. Godet et al. reported 

that the changes in post-exercise ankle systolic pressure or ABI are highly dependent on the 

intensity level of exercise1. These results seem true in healthy subjects or athletes but Laing 

and Greenhalgh found different results in patients with LEPAD5. In this study, they evaluated 

several different protocols. In a first experiment, comparing 1min exercise test (4km/h; 10% 

grade) with 1 min exercise test (6km/h; 10% grade), they showed that the post-exercise 

pressure 1 min after exercise were similar. In a second experiment, they compared 2 

different durations (1min vs 2min) of exercise and found that post-exercise pressures were 

also similar. Skinner and Strandness found on 4 patients that post-exercise pressures were 

linked to the workload intensity in patients with claudication but pressure measurements 

were performed two minutes after the exercise6. Laing and Greenhalgh measured the post-
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exercise pressure decrease one minute after the end of exercise and two minutes after. They 

showed that the increase of the workload had no effect on the post-exercise pressures 

measured at one minute after the end of the test whereas they found a statistically different 

ankle pressure two minutes after the end of exercise5. It should be noted that the decrease of 

post-exercise ankle pressure after 1 or two minutes of walking without symptoms might be 

different than the decrease or post-exercise ankle pressure after a more longer walking time 

with symptoms. Fourth, we have previously demonstrated that the AHA criteria did not 

identify the same group of patients and this was found whatever the workload of exercise7. 

Therefore, post-exercise pressure and ABI should be redefined in the population in whom 

they should be used in clinical practice.  

References 

1. Godet R, Bruneau A, Vielle B, Vincent F, Le Tourneau T, Carre F, Hupin D, Hamel JF,
Abraham P, Henni S. Post-exercise ankle blood pressure and ankle to brachial index
after heavy load bicycle exercise. Scand J Med Sci Sports 2018;

2. Aboyans V, Criqui MH, Abraham P, Allison MA, Creager MA, Diehm C, Fowkes FGR,
Hiatt WR, Jönsson B, Lacroix P, Marin B, McDermott MM, Norgren L, Pande RL, Preux
PM, Stoffers HEJ, Treat-Jacobson D, American Heart Association Council on Peripheral
Vascular Disease, Council on Epidemiology and Prevention, Council on Clinical
Cardiology, Council on Cardiovascular Nursing, Council on Cardiovascular Radiology
and Intervention, and Council on Cardiovascular Surgery and Anesthesia. Measurement
and interpretation of the ankle-brachial index: a scientific statement from the American
Heart Association. Circulation 2012;126:2890–2909.

3. Ouriel K, McDonnell AE, Metz CE, Zarins CK. Critical evaluation of stress testing in the
diagnosis of peripheral vascular disease. Surgery 1982;91:686–693.

4. Laing S, Greenhalgh RM. The detection and progression of asymptomatic peripheral
arterial disease. Br J Surg 1983;70:628–630.

5. Laing SP, Greenhalgh RM. Standard exercise test to assess peripheral arterial disease.
Br Med J 1980;280:13–16.

6. Skinner JS, Strandness DE. Exercise and intermittent claudication. I. Effect of repetition
and intensity of exercise. Circulation 1967;36:15–22.

7. Mahe G, Pollak AW, Liedl DA, Cohoon KP, Mc Carter C, Rooke TW, Wennberg PW.
Discordant Diagnosis of Lower Extremity Peripheral Artery Disease Using American
Heart Association Postexercise Guidelines. Medicine (Baltimore) 2015;94:e1277.


