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QUESTION

What is the best available evidence on effectiveness of
exercise for healing venous leg ulcers (VLUs)?

SUMMARY

Venous leg ulcers (VLUs) are chronic wounds that occur on
the lower leg due to venous disease. (Level 1).

Evidence from small clinical trials suggests that range
of motion, strength and aerobic exercises (including
walking) are effective in improving strength' and flexibility.
8 Although there is no strong evidence that this translates
to improvements in VLU healing,? ¢ people with VLUs did
experience improvements in objective measures of calf
muscle pump function (e.g. ejection fraction) when they
participated in exercise programs™+°® (Levels 1 and 2).

BEST PRACTICE RECOMMENDATIONS

Advise individuals with VLUs to engage in exercises
designed to improve calf muscle pump function, in
addition to compression therapy (Level B).

Recommend walking, calf muscle resistance exercise,
ankle stretches and ankle circling, preferably in a
supervised program, for promoting improvements in
venous function. (Level B).

BACKGROUND

Venous leg ulcers occur due to venous insufficiency. Venous
insufficiency describes a condition in which the venous
system does not carry blood back to the heart in the most
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efficient manner, causing blood to pool in the veins of the
lower limbs. Venous insufficiency occurs due to:"8

e previous blood clots,

e impaired valves in the veins in the lower leg do not close
sufficiently after each muscle contraction, allowing
blood to flow back to a previous section of the vein
(venous reflux), and

e calf muscle pump function not adequately assisting in
returning blood to the heart.

Contraction and relaxation of the two calf muscles surrounding
the deep veins in the leg assist in venous return. Blood pools
in the veins of the legs when the calf muscles are relaxed,
and contraction of the muscles compresses the veins,
pushing blood back to the heart.5 ®'" Function of the calf
muscle pump requires adequate ankle motion and muscle
strength to promote venous return, which is best achieved
during heel-to-toe walking.® ' '2 Evidence from small studies
indicates that individuals with venous disease and VLUs have
inadequate calf pump muscle function, which contributes to
their disease severity.'® Exercise to improve muscle strength
and ankle flexibility might improve venous return.'

EVIDENCE

In most studies reported below, exercise was an adjuvant to
compression therapy (Levels 1 and 2).'-¢

Exercise for improving lower limb strength and flexibility

Results from clinical trials'® conducted in people with VLUs
support the rationale that undertaking exercise can improve
strength and flexibility.
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A study (n=39)? showed that a 12-week supervised exercise
program improved performance in aerobic exercises at both
3 months and 12 months. Improvements in ankle flexibility
and range of movement that were achieved at 3 months were
not sustained by 12 months? (Level 1).

A second RCT (n=32)® explored the impact of a program
consisting of standing heel raises, ankle circling exercises,
walking and stationary cycling. After 9 weeks, the exercise
group had significant improvements in range of ankle
dorsiflexion (mean increase 3.8°, p<0.001), plantar flexion
(mean increase 4°, p<0.001) complete ankle range of motion
(mean increase 8.3°, p<0.001). These results were significant
(p<0.05) compared with a control group that had lesser
improvement in ankle flexibility® (Level 1).

In a non-randomized trial (n=21)," people with VLUs undertook
isotonic calf muscle strengthening exercises (plantar flexions
performed under weight resistance). After seven days, the
exercise group had a significant 135% increase in measures
of calf muscle endurance (p<0.001)" (Level 2).

Exercise for improving venous signs and symptoms

Most of the available evidence on the effectiveness of exercise
in improving venous signs and symptoms is conducted with
individuals with venous disease that has not progressed to
ulceration. However, there is some evidence that the findings
extend to individuals with VLUs." 4?5

One RCT (n=21)* evaluated progressive resistance exercises
compared to no exercise program. The intervention regimen
included individualised heel raise exercises that were
progressively adjusted over 12 weeks. There were no
significant differences between the exercise group and the
no-exercise group for most measures of venous function
including, venous volume, venous filling index, ejection
volume, residual volume or residual volume fraction. The
only measure of venous functioning that showed differences
associated with heel raise exercise was ejection fraction,
which improved for individuals who engaged in exercises
(mean difference in change 18.5%, 95% confidence interval
[CI] 0.03 to 36.6%, p<0.05)* (Level 1).

A second RCT (n=13)° compared a daily exercise program
of seated, standing and one-leg heel raises compared to
normal care. At 12 weeks, the intervention group showed
significant improvements in ejection fraction compared
to baseline (p=0.03) and compared to the control group
(p=0.05)° (Level 1).

In the trial by Kan and Delis (2001)" (see above), the exercise
group had a significant 67.5% improvement ejection venous
volume compared to baseline (median improvement 28.5mL,
95% CI 20.5 to 35.5mL). Significant improvements were
also achieved in ejection fraction (p=0.06), residual venous
volume (p=0.06), and residual volume fraction (p=0.08). There
was no significant change in venous filling index (p=0.54) or
venous volume (p>0.5)" (Level 2).

Exercise for healing VLUs

Although the evidence above® * ® suggests that strength
and flexibility exercises are associated with improvements
in measures of venous function, this may not translate to
improved healing of VLUs. Evidence from small studies,®
46 generally with good adherence rates>® and follow-up of

between 12 weeks*® and 12 months? has not demonstrated
improvements in VLU healing.

The largest RCT (n=35) investigated the effect of a 10,000
steps per day walking program on VLU healing. The percent
of VLUs completely healed at 12 weeks was not significantly
different to VLUs that healed in a non-exercise group (83%
versus 76%, p=0.128).® However, there was a significant
relationship between the number of daily steps taken and
VLU healing time (p=0.08). Lack of significant improvements
in overall healing rates may have been influenced by the low
rate of success (33% of participants) in reaching the daily
goal of 10,000 steps® (Level 1).

The RCT by Jull et. al. (2009)* (see above) that evaluated
progressive resistance exercises compared to no exercise,
also reported VLU healing outcomes. There were no
significant differences in changes in VLU size for individuals
who participated in the exercise program compared to the
control (p=0.13). There was also no difference between the
groups for time to complete healing (odds ratio [OR] 0.55,
95% CI 0.16 to 1.95)* (Level 1).

Similarly, the RCT by O’Brien et. al. (2013)° (see above)
that reported on a heel raise program found no condition
measured using the Pressure Ulcer Scale for Healing (PUSH)
(p=0.35) (Level 1).

Another RCT (n=39)? evaluated the feasibility of a 12-week
(36 sessions) supervised exercise program consisting of
aerobic, resistance and flexibility exercises for individuals
with VLUs. In this study, the exercise group experienced a
higher VLU healing rate (83% versus 60% at 12 months) and
a shorter median time to healing (13 (3.9 to 52) vs. 34.7 (4.3
to 52) weeks). However, statistical significance of healing
outcomes was not evaluated? (Level 1).

METHODOLOGY

This evidence summary is based on a structured database
search using variations of the search terms describing
VLUs and exercise. Searches were conducted in EMBASE,
Medline, AMED and the Cochrane Library for evidence from
1990 to Nov 2019 in English. Where high level evidence was
available, lower level evidence was not reviewed.
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