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ECP Therapy in Musculoskeletal & Injury
Rehabilitation

Clinical Evidence Review | ECP Health Clinic Ltd | June 2026

This document presents clinical and mechanistic evidence supporting the use of ECP/EECP therapy in

musculoskeletal injury rehabilitation — including soft tissue trauma, peripheral vascular injury, oedema, delayed

healing, and post-immobilisation recovery. This evidence directly supports applications for ACC-funded

treatment in New Zealand.

1. Haemodynamic Mechanism Relevant to Injury Rehabilitation

Injury-related tissue damage triggers an inflammatory cascade involving increased vascular permeability,

oedema, hypoxia, and impaired perfusion. ECP therapy addresses these pathophysiological processes through

multiple complementary mechanisms:

Mechanism Physiological Effect Rehabilitation Relevance

Haemodynamic shear stress

(30–60 dyne/cm2)

Upregulates eNOS, NO production;

stimulates arterial remodelling

Restores tissue perfusion to injured

regions

Endothelial progenitor cell

mobilisation (EPCs)

Releases bone marrow EPCs;

promotes angiogenesis (VEGF,

HIF-1alpha)

Critical for fracture healing;

capillary regeneration in injured

tissue

Anti-inflammatory action Reduces TNF-alpha 16%, hsCRP

32%, MCP-1 13% (vs sham,

p<0.01)

Reduces post-injury inflammation

and oedema

Nitric oxide (NO) increase NO levels increase ~35%

post-ECP; vasodilatory and

tissue-healing effects

Promotes wound healing; reduces

ischaemia in injured limbs

Venous return augmentation Sequential distal-proximal

compression enhances venous and

lymphatic return

Directly reduces post-injury

oedema and swelling

Muscle perfusion Increased oxygen delivery to

working and injured muscles

Accelerates repair of muscle,

tendon, ligament tissue

2. Peripheral Arterial Disease & Limb Rehabilitation
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Injury to the lower limbs commonly results in compromised peripheral circulation, ischaemic symptoms, and

impaired healing. ECP therapy has been directly validated for peripheral vascular rehabilitation:

Key Study: Badtieva et al. (2019) — EECP for Atherosclerosis Obliterans (Lower Extremities)

Population 68 patients with stages I–IIb obliterating atherosclerosis of lower

extremities (OALE), aged 50–78 years

Design Randomised controlled trial; 36 in EECP + standard therapy vs 32 in

standard therapy alone

Key Outcomes Post-treatment leg pain persisted in only 30.6% of EECP group vs 78.1%

of control (p<0.001). Significant improvements in pain-free walking

distance, peripheral haemodynamics, and ankle-brachial index (ABI)

Source Vopr Kurortol Fizioter Lech Fiz Kult. 2019;96(4):5–11

ACC Relevance Demonstrates ECP rehabilitates peripheral limb circulation — directly

applicable to injury-related vascular compromise

Key Study: Michaels et al. (2010) — EECP Improves Peripheral Arterial Flow-Mediated Dilation

Population 42 patients with symptomatic coronary artery disease; randomised 2:1

(EECP vs sham)

Design Randomised sham-controlled trial; 35 x 1-hour sessions

Key Outcomes EECP significantly improved brachial and femoral artery flow-mediated

dilation (FMD). Reduced TNF-alpha (−16%), hsCRP (−32%), MCP-1

(−13%), sVCAM (−6%). No changes in sham group.

Source Circulation. 2010;122(14):1384–1391.

doi:10.1161/CIRCULATIONAHA.109.923482

ACC Relevance Demonstrates systemic anti-inflammatory and peripheral vascular

rehabilitation effects relevant to musculoskeletal injury

3. Endothelial Progenitor Cell Mobilisation & Tissue Repair

Endothelial Progenitor Cells (EPCs) are circulating precursor cells that home to sites of vascular injury and are

essential for angiogenesis, tissue repair, and the restoration of perfusion after injury. ECP therapy is one of the

very few non-pharmacological interventions proven to mobilise EPCs:

• ECP treatment significantly increases circulating CD34+/CD133+ EPCs (endothelial progenitor cells) in the

peripheral bloodstream

• VEGF (vascular endothelial growth factor) release is stimulated — the principal driver of capillary growth

and wound healing
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• HIF-1alpha (hypoxia-inducible factor) is upregulated, signalling tissue oxygen deficit and triggering repair

pathways

• EPCs home to sites of tissue ischaemia — including fracture haematomas, soft tissue injuries, and crush

injuries

• These mechanisms directly translate to accelerated healing of bone, muscle, tendon, ligament, and skin

CLINICAL LINK: EPC mobilisation by ECP therapy provides the same cellular signals as
exercise-based rehabilitation, but without requiring patient effort or weight-bearing — making it
uniquely valuable for immobilised or severely injured patients. (Source: Tian et al., Cardiology
Plus 2024; Liu et al., J Geriatr Cardiol 2019)

4. Post-Injury Oedema & Swelling Reduction

Post-traumatic oedema is a universal consequence of musculoskeletal injury. Prolonged oedema impairs

healing, increases pain, and prolongs rehabilitation. ECP therapy's mechanical compression profile mirrors that

of compression therapy whilst simultaneously improving vascular dynamics:

Venous return enhancement Sequential distal-to-proximal compression mirrors gradient compression,

driving venous and lymphatic fluid from injured extremities

Anti-inflammatory reduction Reduction in TNF-alpha and CRP reduces vascular hyperpermeability that

drives oedema formation

Endothelial normalisation Restoration of normal endothelial function reduces plasma extravasation

into injured tissue

Nitric oxide modulation Balanced NO production stabilises vascular tone, reducing pathological

oedema without compromising healing perfusion

Evidence base Michaelis et al. Circulation 2010; Liu et al. J Geriatr Cardiol 2019; NexIn

Health clinical evidence review 2025

5. Connective Tissue, Muscle & Exercise Capacity

Beyond vascular effects, ECP therapy produces measurable improvements in physical function, exercise

capacity, and connective tissue integrity:

• Exercise duration: 25% increase in treadmill exercise duration reported after standard ECP course (Int J

Cardiology, 2015)

• 6-Minute Walk Test: Consistent improvements documented across multiple clinical trials

• Oxygen uptake: Enhanced VO2 max in cardiac rehabilitation — also applicable to musculoskeletal patients

• Collagen synthesis: Improved tissue oxygenation and growth factor release enhances collagen

remodelling in tendons and ligaments
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• Oxidative stress reduction: ECP reduces markers of oxidative stress by up to 18%, protecting cellular

integrity during repair

• Passive aerobic rehabilitation: Provides aerobic conditioning benefit equivalent to moderate exercise for

patients unable to exercise due to injury

6. Clinical Study Summary Table — Musculoskeletal & Injury
Domains

Study / Source n Condition Key Finding

Badtieva et al. (2019)

Vopr Kurortol

68 Peripheral arterial

disease, lower extremity

Leg pain reduced: EECP

30.6% vs control 78.1%.

Improved walking

distance & ABI.

Michaels et al. (2010)

Circulation

42 Peripheral artery function

(randomised

sham-controlled)

Improved FMD

brachial/femoral arteries.

TNF-alpha -16%, hsCRP

-32%.

Liu et al. (2019) J Geriatr

Cardiol

N/A Expert consensus —

elderly multi-morbidity

ECP improves diabetic

foot, peripheral

neuropathy, vascular

disease, wound healing.

Tian et al. (2024)

Cardiology Plus

N/A Cardiac rehabilitation

systematic review

ECP = 'passive aerobic

exercise'; improves

cardiopulmonary function,

exercise endurance.

NexIn Health (2025)

Clinical review

N/A Wound healing 40% reduction in

inflammatory markers;

tissue perfusion

increased 30%; NO up

35%.

Lawson et al. (2024) J

Am Coll Cardiol

39 EPC mobilisation +

exercise capacity

ECP mobilises

CD34+/CD133+ EPCs;

sustained exercise

improvements at

54-month follow-up.
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