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ABSTRACT

Access to trained lymphedema care pro-
viders remains limited making patient-driven
management solutions essential. One such
option, sequential intermittent pneumatic com-
pression (IPC), has gained traction as a sup-
portive tool for lymphedema management.
While newer IPC devices and innovative appli-
cations are being introduced to the market,
questions regarding the safety and efficacy of
this technology persist. This underscores the
importance of reviewing current literature to
understand IPC’s evolving role in lymphedema
care and to identify existing knowledge gaps. A
scoping review of literature was conducted
across various databases using PRISMA-ScR
guidelines. The eligibility criteria included
articles published in English language from
database’s inception to June 2023, discussing
IPC'’s safety, and/or efficacy, and/or optimal
modes and settings for lymphedema manage-
ment. Review articles and case reports and
original studies with unclear outcome mea-
sures were excluded. The review identified 49
eligible studies from an initial pool of 614
articles, consisting of 12 randomized controlled
trials, 25 cohort studies, and 12 experimental
studies. Most studies (44) focused on limb
lymphedema, while five examined non-limb
regions. Sample sizes varied widely, ranging
Jrom 10 to 718 participants, reflecting differ-
ences in studies’ power. Minor adverse events
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were reported in six studies, including transient
skin irritation, paresthesia, and rare cases of
genital edema. Efficacy data indicated that
IPC, whether used with or without manual
lymphatic drainage (MLD), improved limb
volume, quality of life, and reduced infection
rates, although results varied according to
treatment protocols and limb type. The addi-
tion of IPC improved compliance of decon-
gestive therapy and increased patient satisfac-
tion. IPC sessions ranged from 45 to 120
minutes per day, conducted 3 to 7 days per
week, with pressures set at 60 to 120 mmHg for
lower limbs and 25 to 60 mmHg for upper
limbs. Higher pressures were associated with
more significant limb volume reduction in the
lower limbs. A cost analysis indicated that IPC
could potentially lead to healthcare savings by
reducing infections and hospital admissions.
IPC application also showed promising results
in head and neck lymphedema, though results
for trunk lymphedema were equivocal. Future
research should aim to refine IPC protocols in
different regions of the body and ascertain its
long-term benefits.

Keywords: Intermittent Pneumatic Compres-
sion, Lymphedema, Best Practices, Safety,
Review

Lymphedema is characterized by chronic
accumulation of lymphatic fluid, fat, and
fibrosis which presents a complex therapeutic
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challenge. Complete decongestive therapy
(CDT), encompassing manual lymphatic
drainage (MLD), compression, exercise, and
skin care, remains the cornerstone of conser-
vative management. Although there have been
significant advancements in lymphatic sur-
gery, elevating the goals of modern lymphede-
ma management, access to these specialized
surgical interventions, as well as to trained
lymphedema therapists remains limited. This
dual constraint necessitates patient-driven
self-management. Intermittent pneumatic
compression (IPC) pump has emerged as a
viable at-home supplement to traditional
lymphedema treatments, empowering patients
with greater control over their condition (1).
The market offers a variety of IPC devices,
each differing in sleeve and pump design, con-
figuration, programmability, chamber count,
inflation/deflation cycles, maximum pressure,
and pressure gradient. The advent of new
compression modes, such as those mimicking
MLD, further complicates the landscape.
Recently, IPC usage has expanded to include
other body areas, such as the head and neck,
highlighting the need for comprehensive
review. Recent innovations have further ex-
panded IPC capabilities, including applica-
tions for non-limb areas such as the head and
neck and introduction of new compression
modes. While previous reviews have explored
IPC effectiveness, they haven't addressed the
recent advancements. Also, experimental
studies using imaging to optimize compression
settings have not been reviewed (2-5). This
literature review aims to fill these gaps by
synthesizing current evidence on IPC usage in
lymphedema management and identifying
areas requiring further research.

METHODS
Search Strategy and Information Sources

We conducted a scoping literature review
following PRISMA-ScR guidelines utilizing
Ovid MEDLINE, PubMed, EMBASE, and the
Cochrane Library databases covering the
period from their inception to June 2023 (6).
The search was limited to articles published in
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English language. Keywords and MeSH terms
included "intermittent pneumatic compres-
sion", OR "compression therapy", OR "com-
pression pumps", OR "sequential compression"
AND “lymphedema” OR “lymphatic flow”.
Cross references of the selected articles were
screened for any relevant articles and included
in the search results.

Eligibility Criteria

Inclusion criteria included studies evalu-
ating safety and/or efficacy and/or optimal
machine settings of IPC in lymphedema pa-
tients. Eligible studies encompassed both
pediatric and adult patients with lymphedema
affecting the extremities, trunk, or head/neck.
Primary outcomes of interest were imaging
findings, changes in limb volume or circumfer-
ence, patient-reported outcomes, quality of life
assessments, and adverse events. Case reports,
literature reviews, and studies with unclear
outcome measures were excluded. Also,
studies focusing on non-lymphedema patients,
or animal studies, were eliminated.

Study Selection and Data Extraction

Four independent reviewers conducted a
screening process of titles, abstracts, and full
texts using a web-based tool, Covidence
(Melbourne, Australia). Studies that met the
eligibility criteria were identified individually
and any discrepancies were resolved through
consensus. Data extraction was carried out
using a standardized form generated in
Covidence, capturing information on study
design, study aim, cohort characteristics,
sample size, lymphedema etiology, affected
regions, outcome measures, treatment pro-
tocols, IPC device specifications, duration of
study, and key findings.

Synthesis of Results

We categorized the outcomes into
following domains — safety, efficacy, optimal
device settings, and cost effectiveness. The
efficacy results were subcategorized based on
evaluation methodology, the treated region,
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Fig. 1. PRISMA diagram detailing study flow from initial manuscripts to final 49 utilized for the scoping review.
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and any special situations. Evidence for sus-
tainability of effects, variations based on the
affected limb, and efficacy of new compression
modes were also reviewed.

RESULTS
Study Characteristics

The search yielded 614 articles, of which
49 studies satisfied eligibility criteria (Fig. I).
Table 1 (larger version in supplementary
materials) presents the characteristics of the
included studies. These encompassed 12
randomized controlled trials, 18 observational
studies, 7 case series and 12 experimental
studies. Forty-four articles focused on lymph-
edema in the limbs, while five studies explored
non-limb regions, including the head, neck,
and trunk. The sample sizes in the studies
varied significantly, ranging from 10 to 718
patients, reflecting the diversity in the power
of the studies. The findings of the studies are
presented below.

Safety

IPC is contraindicated in patients with
underlying peripheral arterial disease, active
deep venous thrombosis, active infections,
and/or evidence of cancer recurrence (2).
There is lack of consensus on the safety of IPC
in patients with cardiac failure where the
severity of cardiac dysfunction should be
considered to weigh the risks and benefits.
Vigilant monitoring is essential to circumvent
potential cardiac decompensation in patients
with severe disease as a result of augmented
venous return (7).

We screened all selected studies for
report on adverse events associated with IPC
use in patients with lymphedema. Only six
studies provided information on adverse
events in their study population (1,8-12). In
these studies, minimal effects like transient
skin irritation, paresthesia, mild pain (25%
patients), muscle cramps, and limb erythema
were noted. Patient discomfort attributable to
IPC was ameliorated by modulation of the
applied pressures (9). Rare events included
headache, nausea, and dizziness (10). One
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particular study highlighted a significant dis-
parity in genital edema incidence, registering
a 43% occurrence with IPC intervention as
opposed to a 3% occurrence without IPC (12).
The duration for which the genital edema
lasted was not delineated in the study. No
other study reported increase in genitalia
swelling although mild groin and knee swell-
ing was reported in another study which was
transient and could be mitigated by additional
groin compression (13). In aggregate, the
studies under review did not report any major
complications ensuing from IPC treatment.

Efficacy

Total 37 studies examined the efficacy of
IPC using various strategies. The efficacy of
IPC in limb lymphedema was assessed in com-
parison to manual lymphatic drainage (MLD),
as an adjunct to MLD, or as a standalone
treatment (no MLD). All studies examining
the absolute benefit of IPC as a standalone
therapy allowed patients to continue using
compression garments by default, hence was
not in effect a solitary management tool. The
most common outcome measure used for
determining efficacy was limb circumference
or volume change. Patient-reported outcomes,
such as change in symptoms, range of motion,
quality of life, reduction in cellulitis episodes,
and hospital admission rates was utilized by
several studies (Table 1). Six experimental
studies used imaging techniques including
ICG lymphography or lymphoscintigraphy to
objectively study the immediate effects of
pneumatic compression on lymphatic flow
after a single treatment session (14-18). The
only prospective clinical study that utilized
imaging was conducted in head and neck
lymphedema cohort, using ICG lymphogra-
phy before and after two-weeks of IPC
therapy (19).

IPC

Eight studies evaluated IPC as a stand-
alone therapy (without MLD but with com-
pression garments) for primarily lower limb (7
studies, primary and acquired disease) or
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upper limb (1 study, acquired disease) lymph-
edema on a sample size ranging from 12 to
1065 patients (1,10,13,20-24). The treatment
sessions varied from 45 minutes to 1 hour/day
for 5-7 days a week and patients continued to
use compression garments in between sessions.
Peak IPC pressures used were 80 to 120 mm
Hg in lower limbs and 60 mm Hg in the upper
limb. In one study, 74 patients experienced sig-
nificant reductions in ankle and calf circum-
ference, a decrease in cellulitis rates from 32%
to 12%, and enhanced quality of life scores
after 12 weeks of daily 1-hour IPC sessions,
with the benefits sustained at 1 year (20). After
at least 3 months of IPC treatment all patients
experienced symptoms improvement and 54%
experiencing substantial quality of life en-
hancements and significant reductions in limb
girth and infection episodes (21).

Prolonged use of IPC (more than 8
weeks) was associated with improved quality
of life, limb volume reduction, and enhanced
limb function in two other studies (1,21).
Improved tissue elasticity besides significant
reductions in limb circumference was observed
in 18 patients with lower limb lymphedema
over a three-year period (13). Improved skin
fibrosis and reduced limb pain and was
reported in majority of the participants with
lower extremity lymphedema in another study,
although only a third of the patients showed
>10% volume reduction (10).

The only study that exclusively studied
utility of IPC without MLD in upper limbs
randomized the postmastectomy arm lymph-
edema patients into study and control groups
but used shorter treatment period. After two
cycles of 2 hours per day of 2 weeks treatment,
the mean volume change was significantly
more in the IPC group (p=0.009) compared to
the control (p=0.3), although no difference in
the number of patients who achieved > 20%
reduction was observed (22-25).

These studies collectively indicate that
IPC when used over several weeks can be
effective as a standalone therapy for managing
lower extremity lymphedema. However, the
undisclosed variation in the duration and
strength of the compression garments is a
potential confounder. While volume reduction
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was frequently noted as significant, only a few
studies reported precise percentage reductions.
Additionally, the lack of a control group in
most of the above studies limits the interpreta-
tion of results. Due to paucity of studies, effec-
tiveness of IPC alone for managing arms
lymphedema cannot be determined.

IPC vs MLD

In the comparative analysis between IPC
and MLD, four studies examined treatments
for upper (3 studies) or both upper and lower
limbs (1 study) (26-29). The duration of IPC
treatments ranged from 30 minutes to 2 hours
for 3 -5 days a week, using compression pres-
sures of 25 mm Hg to 80 mm Hg. These inves-
tigations reported that IPC and MLD resulted
in similar decreases in limb volume as well as
improvement in pain levels, range of motion,
and patient-reported symptoms over the study
period of 2-6 weeks in 28 to 182 subjects (27).
Volume reduction was more pronounced in
the lower limbs as compared to arms using
either therapy. Self-lymphatic drainage was
permitted along with IPC in one study making
the findings less reliable (27). Overall, the
results of rest of the included studies indicated
that both treatment approaches yielded
comparable outcomes in terms of volume
reduction and symptomatic relief, although
the time and cost consumption for MLD was
higher and compliance was lower (28).

IPC and MLD vs. MLD

Seven prospective studies examined IPC
as an adjunct to MLD, of which six studies
focused on arms lymphedema and only one
studied lower limbs. In the context of lower
extremity lymphedema, two studies indicated
that combining high-pressure IPC (120 mm
Hg) with MLD led to greater reductions in
limb volume compared to MLD alone (30,31).
Furthermore, incorporation of IPC into CDT
was associated with improved compliance and
significantly lower rates of infection (16.9% vs
29.2%), hospital admissions (13.6% vs 29.2%),
and fewer physical therapy sessions over 18
months among 62 patients (30). In contrast,
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six studies investigating upper extremity
lymphedema produced variable results (31-
36). Two studies found that combining MLD +
IPC at 40-60 mmHg pressure for 30-60 min-
utes daily for 2 to 52 weeks, resulted in superi-
or volume reduction and/or limb function
improvement compared to MLD without IPC
(32,33). However, the remaining four studies
did not observe significant benefits which
could be related to lower pressure levels (30-40
mmHg), shorter treatment durations (30
minutes), or limited sample size in these
studies (31,34-36).

IPC as an adjunct to Surgical Treatment

One study investigated the perioperative
application of IPC to improve outcomes of
lymphatic surgery (37). The study involved 15
patients undergoing lymphaticovenular anas-
tomosis, during which the use of IPC enhanced
the visualization of lymphatic vessels intraop-
eratively. The IPC was continued postopera-
tively to promote flow through the anastomo-
ses. When used prior to excisional lymphatic
surgeries, authors observed a decrease in
wound complications and a reduction in post-
operative pain. These findings suggest the
potential of utilizing IPC for improving lym-
phatic surgery outcomes and further research
may be steered in this direction.

Application in Head and Neck

Four studies evaluated use of IPC for
management of head and neck lymphedema
(19,38-40). Mayrovitz et al reported high levels
of patient satisfaction and notable reductions
in facial and neck lymphedema following a
single session of IPC lasting 32 minutes (38).
Gutierrez et al documented a decrease in der-
mal backflow as shown by indocyanine green
lymphography in 6 out of 8 patients, following
two weeks of daily treatment sessions of the
same duration (39,41). Ridner et al and
Rasmussen et al further corroborated these
outcomes, with patients reporting swelling
reduction, improved symptoms and enhanced
quality of life following 2 to 3 months of daily
IPC application (19,40).
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Application in Trunk and Chest

Only one study was found that specifi-
cally evaluated role of IPC in managing trunk
lymphedema. All 12 patients reported im-
proved symptoms but there was no significant
reduction in the trunk volume after 10 days of
1-hour daily IPC treatment (42).

Factors Influencing the Effectiveness of IPC
Treatment

In a cohort of 56 patients, Forner-Cordero
et al found that similar to other decongestive
therapies, lower limb lymphedema and less
advanced disease showed more notable im-
provements with IPC as compared to upper
limbs and advanced lymphedema (28). Con-
versely, in a larger cohort of 208 patients,
Muluk et al did not find an inverse relation-
ship between disease severity and volume
reduction (10). This conflicting evidence
regarding the correlation between disease
severity and response to IPC mirrors findings
reported for CDT (43,44). High BMI, which
has been linked to poorer responses to CDT,
has yet to be thoroughly evaluated for its
impact on IPC outcomes.

Durability of Treatment Results

Sixteen studies investigated the longevity
of results post IPC treatment, with follow-up
periods extending up to one year. It was gener-
ally noted that volume reductions achieved
with IPC require ongoing use of compression
garments. The outcomes tend to diminish once
IPC is discontinued (11,45). For example,
Johansson et al reported a 31% reduction in
lower limb volume at the conclusion of the
IPC treatment period, which declined to a
25% reduction after one month of stopping the
treatment (26). These findings are similar to
other decongestive therapies and underscore
the importance of continued self-care with
IPC for maintaining lymphedema reduction
(11,26,32,46).

Machine Settings
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Pressure Setting for Lower Extremity

In their investigation to determine ade-
quate compression, Olszewski et al and
Zaleska et al conducted tissue pressure mea-
surements during IPC treatments (13,47-52).
Effective therapeutic subcutaneous pressures
greater than 40 mmHg and improved proxi-
mal fluid movement on lymphoscintigraphy
were achieved with IPC machine pressures of
80-120 mmHg for durations exceeding 60
seconds (11,16). The authors concluded that
higher interface pressure is necessary as the
severity of lymphedema increases due to
greater tissue stiffness (48,50). Furthermore,
using a combination of ICG lymphography
and tissue pressure measurements, Zaleska et
al found that IPC pressures below 80 mmHg
were insufficient for lymph clearance in
advanced stages of the disease. Supporting
these findings, Taradaj et al demonstrated in a
clinical study that limb volume reduction in
patients treated with IPC at 60 mmHg did not
statistically differ from the no-IPC group but
was significantly less than in the group treated
with higher pressure (120 mmHg) (31).

Pressure Setting for Upper Extremity

Bok et al conducted a comparison of IPC
pressures of 25, 35, and 45 mmHg in a cohort
of 40 patients (53). Utilizing ultrasound and
acoustic radiation force impulse imaging, they
assessed change in tissue thickness and stiff-
ness with IPC. The findings indicated that the
35-mmHg pressure setting was optimal, as it
provided significant volume reduction while
maintaining a balance between patient com-
fort and treatment efficacy.

Compression Cycle

Most current IPC machines are designed
so that the distal chamber remains inflated
while the other chambers sequentially inflate
and deflate during the compression cycle (50).
Zaleska found that to generate effective tissue
pressures for lymphatic outflow, high-pressure
cuffs should remain inflated for more than 50
seconds (50). Additionally, Pilch et al studied
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the effects of different inflation/deflation
cycles (60/60 seconds versus 90/30 seconds) in
a cohort of 81 patients and found no signifi-
cant differences in outcomes between the two
settings (54). One study evaluated the benefit
of MLD mimicking truncal compression prior
to limb compression as compared limb pneu-
matic compression alone and did not find
significant difference in the outcomes (55).

Treatment Duration

The treatment periods used in the pub-
lished studies have ranged from 30 mins to 2
hours per day for 3 to 7 days per week. Keeley
et al randomized 21 patients to receive 1 hour
of IPC once daily, twice daily, or 2 hours twice
daily over a span of 5 days (56). The study
concluded that extending IPC beyond 1 hour
daily does not yield additional reduction in
limb volume or tissue extracellular fluid per-
centage.

Cost Effectiveness

The economic impact of IPC was ex-
plored in six studies. Lerman et al bench-
marked IPC against other compression thera-
pies in a group of 138 patients, identifying
significant cost savings over 18 months attrib-
uted to fewer complications and hospital stays
(57). IPC users experienced a reduction of
66% in emergency department visits and 69%
in hospitalizations. Desai et al reported
substantial savings, amounting to $3,200 per
patient annually (23). Meanwhile, Karaca-
Mandic et al presented IPC as a cost-effective
solution when considering quality-adjusted life
years, with an incremental cost-effectiveness
of $1,400 (58). The amount of cost-benefit of
IPC devices varied depending on device
pricing and the extent of insurance coverage.

DISCUSSION

The evolution of Intermittent Pneumatic
Compression (IPC) technology provides a
therapeutic opportunity for personalized, pa-
tient-centered care. As lymphedema remains a
chronic, often debilitating condition, the
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diversification of IPC devices — with their
varied pressure settings, sleeve designs, and
compression modes — reflects a broader trend
of tailoring treatment to individual patient
needs. Our review illuminates the complex
landscape of IPC, where the multitude of
device configurations and operational param-
eters mirrors the heterogeneity of lymphede-
ma presentations and patient experiences.
Despite the availability of numerous studies,
lack of standardized protocols and conflicting
evidence continues to obscure the optimal
application of IPC, necessitating further
research to unify these disparate threads into
a coherent clinical strategy.

It is important to note that although
many studies compared outcomes of IPC with
reference to MLD, the efficacy of MLD as part
of CDT itself has remained questionable (59).
Central to the value of IPC is its capacity to
empower patients, offering a semblance of
control over their condition. This autonomy is
especially critical given the limitations in
access to specialized lymphedema services and
trained therapists. The convenience and
adaptability of IPC facilitate consistent self-
management, potentially enhancing adherence
to therapeutic regimens and improving long-
term outcomes.

The efficacy of IPC, however, is not
universally consistent across different patient
populations and lymphedema manifestations.
Our review suggests a greater benefit in lower
extremity lymphedema, possibly due to
greater struggle for patients to mobilize the
lymphedema fluid against gravity in this
region. The nuanced interplay between IPC
treatment parameters and patient-specific
factors — such as disease severity, and body
mass index — highlights the importance of
individualized treatment protocols. The opti-
mal IPC settings, notably pressure and dura-
tion, should be tailored based on comprehen-
sive assessments including imaging studies
and tissue pressure measurements, to
maximize therapeutic efficacy and patient
comfort. An interesting trend shows that
recommended pressure settings have
decreased over time, with European studies
typically using higher pressures than U.S.

Permission granted for single print for individual use.

studies — possibly because of difference in the
disease severity. The presence of lipodystrophy
and fibrosis would require higher pressure
settings for efficacy, which although would
increase patient discomfort and reduce com-
pliance. While there are several studies
evaluating pressure settings for leg lymphede-
ma (which generally recommend high pres-
sure), there is limited research on optimal
pressure settings for arm lymphedema.

From a mechanistic perspective, IPC acts
on both lymphatic and interstitial fluid dy-
namics, yet the relative contributions of these
pathways remain poorly understood (15,48).
Imaging studies during IPC sessions have
shown enhanced lymphatic propulsion, sug-
gesting a direct effect on the lymphatic sys-
tem. However, the long-term implications of
these acute changes, particularly regarding the
sustainability of lymphatic function improve-
ment, are yet to be fully explored. This gap
underscores the need for longitudinal research
to elucidate the mechanisms underlying IPC's
therapeutic benefits and to define its role
within the broader spectrum of lymphedema
management strategies.

The application of IPC extends beyond
routine outpatient care, showing potential in
perioperative settings to enhance surgical
outcomes in lymphedema treatment. Prelimi-
nary evidence indicates that IPC can improve
lymphatic vessel visualization during surgery,
reduce postoperative complications, and facili-
tate quicker recovery. Additionally, emerging
studies highlight the utility of IPC in man-
aging truncal and head/neck lymphedema,
areas that have historically received less atten-
tion in lymphedema research. These findings
point to a promising avenue for expanding
IPC's clinical utility, warranting more compre-
hensive investigations to validate these initial
observations and refine treatment protocols.

CONCLUSION

IPC emerges as a safe and economical
option for management of extremities’ lymph-
edema, aligning well with patient-led care
approaches. Future research should aim to
refine IPC protocols and ascertain its long-
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term benefits and its integration into contem-
porary lymphedema treatment regimes.
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and Relevant Compression Pressure Studies)
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Efficacy Uzkeser Intermittent preuraatic | Significant improveraents were ohserved in| no additional benefit of adding [PC to CDT 25 secondary UE Jw Wik 5 days per a0 mmHg Nis RCT ROM of UE jts
2013 COMLpresSion YUrLp N npper the function (ADL) and RO of the for BCRL we ek
Efficacy | Haghighat | Comparing two teatment | The studyshowed that both the use of CDT alone provided better results in 112 secondary | UE 12w 1h 12w | 5dayper NIk 40 g Wik RCT | The volume reduc tion of the
2010 methods for post CDT alone and in comt with [PC | reducing limb wolurae than when combined week uprer livdb measared br
Safety, Szuba 2002 | Decongestive lytaphatic | The addition of IPC to standard theraper led ) secondary UE 26-352 30 to 60 minntes Hi& Sequential 4010 50 Ni& RCT W olurne- water displacement| Mo adverse effscts onskin
Efficar the rapey for patients with | 1o a siznificant increase in mean wolurne weeks i H; elasticityr and joint range of
Pressures | Taradaj2015| Coraparison of efficary of IPC at 120 raHg led o the greatest 8l Phlebolyruph LE e A5 Hr& Sequential [ 60or120 JRtiN HRCT
the infermittent prewnatic | reduction of edema compared to lawer edema mH,
Frequency of] Keeley 2023 | & Prospective Preluinary | Limb volume messwements demonstated | No benefitol = 1 hr per dayIFC in short al Je— 1E |5 daporlz Croup A: | howr Sdays | Crouphe NIk 55 mm Hg Nik | Prospective | Changesin kb volume
use S tndyE xamining the no potential benefit of increasing PG i} secomdary daw | GroupB 1 hour (out twice Cmoe per distal o 30 cohart study | (LY), tissus fluid, tissue
Physinlogisal Impact of | duration more than 1 homr per day diring 5 perday; 5o 2 hours total) day rm Hg tane, and patient re ported
Preuraatic Compression days of treatrment Group C: 2 hows (but taice GroupB: proximal outeorees (PROS)--> only
Dosing in the Treatment of perday; so 4 hows tofal). Twize per ~wolume and BIS were
Lower Extremity day. relishle
Lymphedema Group C:
Twice per
day.
Compression| Dunn 2022 | Intermittent Preumatic | The study found that the Lymphéssist | The improvement in kanb vohune and 0 = condary, 1E Sw Nik torice daily NIk A0 mmHg |Lymphbssis| EBCT | Bilaterel leg volume (with
modes Compression for the roup e xhibited no sizraficant volume quality of life for patients with LE Hrnary t cireurnference ) and gualit
Compression| Kira 2022 | Home-Based Intermitte nt The nse of a home-based [PC device The IPC device has a distinct mode 30 secondary LE Mi& 1k Aweeks. | twice aday MLD- NLD- Mk NRCT, |Limbvolume measursment,
rmodes Preurnatic Corpression alongside 4 routine sl maintenance designed to imitate the manual lyraphatic for 4 weeks | mimicking | mimicking Prospecimve guality of life (QOL),
Therapy: The Impact in | program of shortshetch bandagesin stage | drainage (WILD) technicpue, airing to wmode: 38 | raode: 40-60 cohort study | satisfaction, and safety of
Clhtiic Leg Lyraphe dera | 3 chronic log hnaphedets patisnts ronlted | gently sid Tymphatic draining of the inflation, 15| ramHg; the TPC devics
in Patients Treated for | ina lower lirh-volurae difference ratio and | proximal extreraities. This stady shows that holding tire, | conventional
Gymecologic Cancer higher guality of life corapared to using a | using such an IPC device with an MLD- 7 5 deflation | mode: 20-
home based PG device alone mimicking program can be heneficial in and resting | 100 mmilg
‘maintsining lirdh ¥olume and enhansing time;
the QOL for patisnts with stage 3 chaords conventional
leg Iyraphederaa during their maintenance mode: 6 8
phase. inflation, 1
holding time,
T 5 deflation
tirae for each
chamber
Programmab| Karaca- A comparison of Dymamic pressure progranuashble devices | The stady corpared the clinical and health 1731 secondary, |unspecified] 12 months His 12 months Hi& Nk N Ni& Fetrospective|  Rates of lynuphoedsrma-
ility  |Mandic2017|  progrmrashle and demonstrated beter lymaphe dema-related | wtilization outsarmesbe treen two types of rimary cohort studyy | - selated oe lulitis, manual

nonprogrammable

health outeomes corpared to

ZCDs (MP.PCD and P-PCD) in patients

'hEIaE;usE outpatient




Device |Compamg 2| Fife 2012 S ramdoraized controlled The APCD-treated group showed & Abvanced IPC as an adjuvant teatnent 38 secondary UE 12w 1h TN 12 sper 30 raHg RIEN RCT Lirb vohure (with Seven patients had adverse
Settings and devices trial comparning two typesof significant 29% reduction in ede raa ruaybe better than standard IPC devices for| charuber (std)| (standard) or circumference) and tissue  |events, more in the standard
modes - prenratic compression for | compared to 2 16% increase in the IPC treating BCRL. Seven pis had adverse sequentially n90: water measurement (with group.
Clinical beast cancer-related group, with a 5.5% reduction i mean events, mare inthe St gp. inflated | 42 mmHg Wloisture me ter) at Week 0
studies Iymphedema treatmentin | TDC values for the APCD groupanda ending with |and 137243 and 12
the home 1.9% increase for fhe [PC group, indicating| allinflated vs|  mmHg
that adjirvant tre atment with an APCD 1103 secs | (Advanced)
provides better outoomes than with an [BC, per chamber
and bath gronys demonstrated ve rrzond {omlyone
Aevice compliance inflated ata
tirae)
Trunk Ridner 2012 | A randorized clincal trial When coraparing experitental 42 secondary UE 30 daw 1hin UE + trunk gp, 36 T days per Hrs o0+ Nis RCT LSIDS-4 seore, an
compresion comparing advanced trmalic hest/amm advanced prenmatic mins in 11, onlygp week 42137 % cirsnmfs rence, tmink
preceding e umatic trongal, chest, com pression therapyio arm-only 45 mm Hg circumference, (FASQ
am and arm treatment o amn. | pewimatic compression (control, there seore, binimpedence
COMpTESSion treatment only in self care of] were no statistically significant changes in
Ho.of Pilch 2009 | Influence of compression IPC is an effective method of volure 57 secondary UE Swr 1h 5 daysper Hrs 30 to 50 NI RCT Linah volume
chambers cyle time and rumber of | reduction in women with postmastectomy week for 5 mmHg
and cyrle sleeve chambess on upper | am ymphedema regardless of syle times weeks
tire extremity hraphederna and nuraber of slesve charbers. Two
Chomaparing 2| Waytovitz [Interface jressures prochised] Sigmficant diffstences i prsssurs tinings, | Thete wers sgnifiant differsnoes be treen] 10 Hik TE Sirgls Singls sessiom for sach Wik Single | Sequental |A5mmig for| Lympha | Bxperimenisl| Intstfae pressares applisd
devices 007 byrtwn different types of | patterms, and ragnitade wers found afler | fhe Flsxitvach and Lyrapha Press devizes ssssion for dervice session for the Lymaphs [ Press; study | 0 1sf forsare (meed 256
Tynephederna theragpry ¢ oparing the Lymapha Press and Druring inflation aycles, the s ssres sach device each device Press and the | Flexitoush Frsssite s nsor amvay) over
dewices Flexitouch devices. In termas of timing, the | exerted bythe Lynpha Press were higher (at least 48 “standard” 0.1 second intervals for at
duration of pressure pulses in the and were sustained for longer perinds of hours setting for least 2 caeles of each device
Flexitouch device were significantly shorter]  tirme. Howewver, the Flexitouch differed e turee 1 each | Flexitouch
than that of the Lyrpha Press. Dz to fhis | drasticallyby displeying quick zise and fall device
quick spplication of presswre, the assessmen)
Ho.of  |Bergan 199% A comparison of Ome and three chamber garents were less|  multi chamber squential corpression 33 scondary, | UE,LE Nits 2hrs ik Secuential orf 50 mmHg in Lirab wolurae (water
chambers COMpLESSion putnps in the effec thve than 10 charaber garment in maore effective than fewer charnbers Jrirary non oneor3 displacerment)
treatment of Iy phede ma reducing swelling sguential |chambers, 80
10 30 mmHg
gradient in
fen
charnbered.
Imaging for | Zaleska 2019 The Effectiveness of Adjustiment of compression parare fers to 52 secondary, LE 1hr 3 secs The seeve Ni& Experirental tissne stiffhess, fluid
Efficacy; Intermaittent Prenmatic tissue stiffness, fluid acouraulation Jrirary inflation, 3 inflation study, single |pressure, flow vohure, L3G,
Best settings Clomgression in wvolumes, and fluid movement ability sec deflation | pressur at session 1c
Lymuphedema of Lowex thyrheulic conductivity of tissues) at foreach  |foot level was|
Limbs Methods of various limb levels is indispensable for charber, | 120 rmmHg,
Evaluation and Results |  effective therapy Thesrecommendsd total 4 sec | gradually de-
differe ntial com pression pressures and perind for 1 | ereasing in
prolonged timings at varions kimb levels cyle. | the groin by
0%,
Efficary Bok2012 | Ewaluation of Stiffness in After a single session of [PC, using a IPC reduces stiffhess and subc utaneous 45 secondary UE single session Hr& ik Hr& 25,35, and Nt Experimental| UE subcutaneous tissue
Best sttings Postmastectomy pressure of 35 mmHg resulted in the tisane thickness of UE in patients with A5mmHg study, single | thickness, circumference,
deraa Us largest i rrient in proxiral upper ann BCRL sesgion and stiffness
Imaging for | Alduch 2017 Effect of pneurnatic The stdyderonstrated improved Imaph | IPC improves Imaphatic fanction either by | 4 secondary, LE single seavion 1h Mk Mis 45 distal fo Nia Experimental| ICGL before (15 mins after
Efficacy compuession therpyon | movement during and afer IFCinall | mobilizing fluid through bymph vessels or primary 30 kg study, single | injection), during and aftex
E E: Lyraph moveme ntin affected legs of the subjects tested, with through inferstitial charmels proximal session IPC using ¢ ompre ssion
L Studips | 'Feaivg for | Fikama | Real-Time Direet Evidence | Different inflation/deflation modes and two| Preop rading done with LSO and | 25(8 | secondary LE  |single soion single session single session| 45 g Wik |Experimentsl| I0GL- Lanph velocity, real
Efficary 2017 of the Superficial Lynaphatic | different pressures evaluated (45 and 90 [ those with denval backflow in leg and foot | control, 17 and 90 rr study, single tirne with transparent
Drainage Effect of g} nsing quantitative [5G and | wete excloded (onlymild cases included). | affected Heg session | compression sleeve, during
Intermittent Pre umatic software-assisted video analwis I0G lirnbs) IFC
Best wtlings | Zalsska 2015]  Pressures and timing of “The stuly poinds to the necessityof | The pmetmatic devises wer set at thuee 15 = condary, LE  |single seesiom Wi& | Experimenial subout pressure
internitent preumatic | applying high pressures (120 wun Hg) at | different inflation times 5, 20, oz 50 sec in primary study, single
corapre ssion devices for _fankle with 20 % yroxira] pressure sradient] each chardber of the sight chardhers, and session
Effisacy;, | Olszewski | Tissie fhnd pressume and “The skin's rigidlty (fbmosis) and the Tissue (10id pressutes genaratd bya 15 Hi& TE  |single seesiom singls sessiom Nih  |single session| sequental, | 50 to 120 |Biooom press| Bxperimental|C ontinuous Tissus pressure,
MO& 01t flow chiring menmatic | dissipation of apglisd compression force to | renmatic device were found lower than in| distalmost | mmHg ion | study, single | and girth (plethyemogragh
ompression in Iymphedema|  proximal noncorupressed limb regioms | the compression chatubers. The obisined chamber was session | aftashed to starin ganges
of lower livabs resulted in a hizh pressure aradient tho zesults point to the nees ssity of applving not deflated applied at different lival
Troaging for | Olsmewski | Pathways of lyraph and | The stuyutilized LSC to demonstrate fhe | The sty finds that whils intermittsnt 15 Seoomdary TE  |single ssesiom Wik ik Tk ik 1o 145 WE | Bxperimeuial| L5C- The primany outeomes|  One patient sxpenenced
Efficacy mit tissme fluid flovwr churing | rove rent of subsutseous finid and statis | prenmiatic corpression can s fectively il study, single | are the pathways and  |monscle crarnps and & soond)
inte rodttemt prie wrnatic Toraph propelled towards the groin after | push raobile tissus fluid towards the groin, session destinations of fluid raoved | reported incrsased livab
Traging for | Adaras 2000 | Dires { evidense of hmphatis|  ITwprovemend defined as proximal TFC was effestive in simulating the | 3 controls, 6 | secomdary | UE |single ssssion |single sessiom. & hour-long single session| e Flexitouch | Experimenial|ICOL sare and contralateral
Efficary function irprove ment after | rovement of dye after therapyr. Lyraphatic | Iyraphatic fune tion locally and systernically.| with BCRL IPC (30 rains tunk and study, single | side , Lyraphatic propulsion
advanced pneuriatic function i d in all control subjects xital arrn basing session rate, appare it g
B} SPECIAL SITUATIONS = == = h
Efficacyin [ MManjula Evaluation of sequential 12 patents with grade IT filanial ] secondary LE dur & ronths wolurae (with water
filariasis 2002 infe roittent pne wnatic hraphoederna had =26 % reduction in displacerent)
Efficacyin | Hassall 2001 | & Rehospective Stadsrof the| In this re tospective study of 16 childen | jressure required decreased over time in 18 sscondary, | UE;LE ik Mis Mis JRrry Mis ik Ly pliapres | Retrospee trve | Volurae and circuraference
children Effects of Lyzaphapress writh yraphede ma of the upper or lower the same pt primary B cohort study | of wpper ox lower lirbs
Dunpon Limphederna In b extremities, the Lumphapress ponp before and after beabment




lity of life, RCT, randomized control wrial, RO, ranse of motion; s seconds; IFC, intermitient

Comubimed | felkovski | The ssquental preummat | 1PC used before, diing atd afer sugery: | Hishet pressits used for the mome severs 3 secondary |1 UE, 2 LE] Case 1 (LB} Sequential |case 1130  |Lytphymess |case series | woumnd coraplicatonsand
with 1983 comupression devise it | s intrag Iy phatics vistalizstion for cass 1, precpesatively LE, UE 36 hrs rare Hg it i excisiomal surgeriss
Lyntphatic surge oy o phisde o n | 1 A and werindains anastorosis pate ney; continnonsly| prsap, 20
Surgery the limbs reduce wound complications and pain in e skinand rm Hg
excisional surgeries. stbont postop, case
resection, 3 2- B0mm
dats postop & Hg
hrsiDay,
Case Z(LE)}-
introp for
dilating groin
Iymphatics
for LV &,
postop for 12
hrs, Case3
(UE) intraop
for progelling
e dse, skin|
and subeut
resection and
LW done.
C). NON LIMBS LYMPHEDEMA
Safety, |Ridner2021| Advanced pnewmatic | Patients who received advanced prewmatis| significantly enhanced patient perce phion. 3] secondary || HE&N S 23 1o 45 muinuke s prescrbed ik WA Wik RCT S yruptoms (e tuding
Efficacy compression for treatrent | oompmession dvize (AIPC) cars for tegarding their abdlity o contral their twrice daily, 7 arassthesia, pait,
of Iyraphederaa of the head Iyprphedetna showsd signifizant Iyraphe detna poteitiallyre ducing patisnt days per heavinss), fims tion
el neck: a andorized wait] i proverents in fheir percerved ability to distress week, but (e rvisal motion, spesch),
list controlled trial comtrol lymphedema, patient-reported rost s used| swelling intemal and
outromes, visible extemal swelling, and onee a day external
reported pain corpared to those who
Safety, Grutie ez Head and Neck The studyrevaluated ICGL-dermal The us: of near-infrared fluorescence 10 secondary H&H 2weeks 32m 2weeks | 7 daysper Hr& His Flexitouch | Prospective |external swelling (measured | Mo adverse events were
Efficacy 019 Ly phedema: Treatment | hackflow area in 10 patientshefore and | Iymphatic maging (NRFLT) to visually week cohort- using faial composite e ported
Respomss to Single and  |after IPC corpletion, finding a reduction in| assess the mpact of the prenmatic Obaervational| scores), and subject-re ported
Ivultiple Sessions of backflow in 6 out of 8 subjects, and corapression therapyon paphatic drainage study where Improverments.
Aebranced Preuratic dernonstrated improved facial composite and the ability fo observe erhanced subjects were
Compression Therapy | measurements scores and slfrepored | ymphatis uptake and drinage, as well as imaged nsing
outcomes in all 10 subjects with no adverse| changes in areas of dermal backflow, in HIRFLI
events rported subjests affer the treatment before and
after the
initial
treatrent,
and then
again after 2
weeks of
daly
treabment.
Imaging for | Rasmussen | Imaging the Lymaphatic | Both MLD and IPC showed improveraent | The only study that used imaging aftera 62 secondary H&N, 2weeks. i dailyfor 2 & His Mis NRCT- ICOL befors and 2 weeks
Efficary 2019 Respons: to Manual in Iymaph velocity, and enhanced Irphatiz sustaingd us of [PC lirabs weeks conference | after H- dwing IPC/MVLD
Lynophatic Drairaze and | uptake in both control and sy phoraatic dhstract
Safety Tlayrovite Usahilityof advanced | The majority of patients found APCD tobe | The treatraent was found to be safe, easytol 44 secondary H&N Single 32m Mis once Mik Wi Ni& NECT,; Patie nt-reported corafort,
Effizacy; 2015 | pnenmatic compression o | comforable, effective, and wellalerated, | use, and welktolerated, showing edema session Prospective | feelings post-treatment, and
Best Settings treat cancer-related head and]  with one treatment showing statistically | reduc tion after just a single initial treatrent) cohort stud likelihood of home use,
Safety, | Ridnera010| Advanced preumatic | Signifisant redustion in overall symptoms | 100% somplianse with PG, Flexitouch | 12 secondary | Trmk 10 das Th 7 days per ik Wik Flexitouch | Prospective | Patient reported symptoms,
Efficar therapy in self care of bt the reduction in trunk ¢ ircumfere nce uged, study period was short week cohort stud and tnmk ¢
D). SUPPORTIVE STUDIE S ON COMPRE SSION PRESSURE
Efficacy; |[Zaleska 2017 Indocyanine green near- Realtime movement of edema fluid Determined sleewe pressure recuired for Hi& UE,LE |[single session S0to 120 Mis Experimental | ICGL before and after, also
best stings infrared kpnphangiography | ohserved nsing various compression | moving fid proximal 40 mm He in the mm Hg studyr single | measured tissue pressure
for evaluation of modalities Threshold pressures necessary | tissnes which can he generated with was gradient session nsing four different
Other Partech 2011 | Dose finding for an optiral | The studyexamings the change in limb | Indirect estimate of regquired compression 3fiamn secondary | UE;LE Nis NIk His Hr& ik Frospe: tive Lirb wolume and
compression pressure o | volume and circmference aftsr 2 honrs of pressme patients and cohort study | circum ference before and
reduce chronic edema of the | using compression garments with differe nt 42 leg after treatment
extremities gSNLeS, TEVE: that the upper limit for patients

eurnatic cormj

ssion; SF-36. short form 36; SLD. sl

tic drail

e SPC, sequential yme umatic com

1 extremit

1S G, ulirasound sonogray

ADL, activities of daily Iiving; AE, adverse events, APCT), advanced preumatic cotopre ssion device, ASES, Ametican Shoulder and Ebow Swgeons; BORL, breast cancerrelated lpaphe deraa; CB, compression bandages; CDT, coplex decongestive therapy, ©L, contralateral; ; FU, follow up, zps, groups, Wb, hour, HEHN, head and neck; I3, indocyanine green; ICGL, indocyanine green
near-infrared Iy phography, IPC, intermittent preurnatic compression; jts, joints; LE, lower extremity, LLCS, leg Iymphederna cornple xity score; LY MOOL, Lyraphede ma Qualityof Life scores; L3G, Iymphostintigraphy, LV, b vohime; LV A, Iraphatic venons anastomosis, m, mimites; MLD, manual Innphatic drainage ; MIOA, mechanisra of action, MIRFLI, near-infrared fluorescence
Iymphatic imaging; NP-PCD, nonprogrammable prenmatic compression devise; NRC'T, non-randomized control trial, P, preumatic com pressiom; PCD, premmatic sompressiom device; PCT - peumatic sompression theapy, PMLE, post mastec fomy by phede ma, P-PCD, programmabls pneumatic som pression device; PREY, percentage reduction in edema vohime; pts, partic ipants; QOL,

ssion, TOIC, tissue dieleciric constant, TF, tissue fluid: UE, u Je st wr, weeks: St year
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