Pneumatic Compression

Intermittent pneumatic compression (IPC) — also marketed as "pressotherapy”
or "NormaTec" — uses inflatable garments that sequentially inflate and deflate to
mimic the muscle pump. The evidence base spans VTE prophylaxis,
lymphedema management, athletic recovery, peripheral artery disease, and
postoperative edema reduction, with varying levels of evidence across
domains.

VTE Prophylaxis — The Strongest and Most Guideline-Supported Evidence

This is the most established clinical application. A stratified meta-analysis of 70
RCTs (n = 16,164) found IPC reduced DVT by 57% (7.3% vs. 16.7%; RR 0.43,
95% CI1 0.36-0.52) and pulmonary embolism by 52% (1.2% vs. 2.8%; RR 0.48,
95% CI 0.33-0.69) compared to no prophylaxis. IPC was as effective as
pharmacologic prophylaxis but with significantly less bleeding (RR 0.41, 95% CI
0.25-0.65), and adding pharmacologic prophylaxis to IPC further reduced DVT
risk (RR 0.54). The ACOG Practice Bulletin confirms IPC is as effective as
heparin or LMWH for DVT prevention in major gynecologic surgery, with the
American College of Chest Physicians preferring IPC over graduated
compression stockings.

Lymphedema Management

The American Venous Forum, American Vein and Lymphatic Society, and
Society for Vascular Medicine consensus guideline supports sequential
pneumatic compression (SPC) as part of multimodal lymphedema treatment. Key
findings:

e A study of 196 lower extremity lymphedema patients treated with advanced
pneumatic compression devices (APCDs) showed consistent volume
reductions, with 35% of patients achieving >10% limb volume
reduction, along with improved skin fibrosis and physical function.

e In 100 consecutive lymphedema patients, APCD use produced significant
limb girth reduction and improved quality of life, with a notable decrease
in cellulitis episodes — a major driver of hospitalizations and healthcare
costs.

e A meta-analysis of 14 RCTs (n = 1,397) in breast cancer-related
lymphedema found IPC reduced lymphedema incidence by 64% after



surgery (RR 0.36, 95% CI1 0.22—-0.58). Optimal parameters were <40
mmHg pressure and >2 weeks of treatment.

Athletic and Exercise Recovery

This is the domain most relevant to consumer-facing devices (e.g., NormaTec).
The evidence shows consistent subjective benefits but limited objective
performance gains:

e A meta-analysis of 12 RCTs (n = 322) found pressotherapy significantly
reduced muscle soreness (SMD = -0.33, p < 0.0001) but did not
significantly improve jump height or reduce creatine kinase levels.

e An RCT in combat athletes showed IPC at 100 mmHg improved tissue
perfusion and muscle elasticity up to 48 hours post-exercise compared
to passive rest, though cryo-compression produced more immediate
soreness relief.

e An RCT demonstrated IPC significantly improved DOMS recovery at
48-72 hours post-plyometric exercise, with improved muscle contractile
properties on tensiomyography (p < 0.05 for VAS, Dm, and Tc).

e A sham-controlled crossover trial in trained cyclists found IPC enhanced
perceptual recovery, reduced soreness, and improved neuromuscular
markers (maximal voluntary contraction, low-frequency fatigue), but these
benefits did not translate into improved cycling performance at 24
hours.

e Physiologically, IPC increases tissue oxygen saturation by ~5% within
minutes and reduces interstitial fluid on MRI after a 30-minute session at
90 mmHg. It also increases superficial femoral artery blood flow by ~52—-59
mL/min during and after exercise.

e During overreaching resistance training, IPC largely abolished the
increase in muscle soreness and prevented flexibility loss seen with
sham, while reducing skeletal muscle oxidative stress markers
(4-hydroxynonenal) and proteolysis markers (poly-ubiquitinated proteins).

An umbrella review of DOMS treatments classified compression as Class lll
evidence (moderate) for pain reduction at 48 and 96 hours, placing it below
contrast therapy and cooling but comparable to kinesiotaping.

Postoperative Edema and Pain



e After total hip arthroplasty, IPC combined with standard VTE therapy
produced significantly greater reduction in thigh and calf
circumferences compared to standard therapy alone (p < 0.001).

e A multicenter RCT (n = 200) of cryo-pneumatic compression after shoulder
surgery showed a 50% reduction in opioid consumption (56.1 vs. 112
oral morphine milligram equivalents, p = 0.02) and improved function at 2
weeks.

e After lipoabdominoplasty, IPC plus compression garments was superior to
garments alone for edema reduction and patient satisfaction.
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