Chapter 31
Intermittent Pneumatic Compression Therapy

Stanley G. Rockson

The use of intermittent pneumatic compression (IPC) devices in the therapeutic
approach to lymphedema is perhaps the most controversial element of what is tradi-
tionally termed complex decongestive physiotherapy. In the United States, histori-
cally, pneumatic compression has been the mainstay of lymphatic therapy for
decades.! IPC, preferably accomplished with multi-chamber pumps, effectively
removes excess fluid from the extremity.>”’

Early enthusiasm for the benefits of IPC have been tempered by the theoretical
concern that the pressures generated by these devices might damage skin lymphat-
ics.'®!" When used in lower extremity lymphedema, generation of genital edema is
also a theoretical concern.'? Development of a ring of fibrous tissue above the proxi-
mal margin of the device’s sleeve has also been reported.'

Although IPC has this history of controversy surrounding its use, with the threat
of incurred complications, the American Cancer Society Working Group on the
Diagnosis and Management of Lymphedema designated intermittent compression
pumps as a potential adjunctive component of decongestive lymphatic physiother-
apy when used as an adjunct to the other components. Recognizing that pneumatic
compression with lower pressures (<40 mm Hg) had been suggested to be effective
and to potentially court a lower risk of complications,'* we undertook a prospec-
tive, randomized study to investigate the safety and relative efficacy of pneumatic
compression therapy for the treatment of patients with breast carcinoma-associated
upper extremity lymphedema when used adjunctively with compression bandaging
and manual lymphatic massage.'’ Twenty-three previously untreated, patients were
randomized to receive either decongestive lymphatic therapy (DLT) alone or
decongestive therapy with daily adjunctive IPC. The addition of IPC to standard
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Fig. 31.1 The effect of adjunctive, intermittent pneumatic compression (/PC) on initial deconges-
tive lymphatic therapy (DLT) in patients with breast carcinoma-associated lymphedema. The data
depict the percentage reduction in volume of the limb attained after 10 days of daily therapy with
either (1) DLT plus IPC or (2) DLT alone. The data are provided as the mean + standard deviation
for each group. The asterisk denotes a statistically significant difference (p <0.05)

DLT yielded additional mean volume reduction (Fig. 31.1). In 27 additional patients
assessed during the maintenance phase of therapy, the addition of IPC to DLT
enhanced the therapeutic response. In both the acute and maintenance phases of the
study, IPC was tolerated well without detectable adverse effects on skin elasticity
or joint range of motion.

Although the use of IPC in lymphedema has been hampered by individual reports
of complications and lack of efficacy,'® focused attempts to document the adverse
effects, such as the study cited, do not seem to support the pejorative implications of
IPC, particularly when the treatment modality is utilized in an adjunctive manner.
The ostensible benefits of IPC correlate well with experimental physiological obser-
vations, in which the promotion of lymph formation by tissue compression is related
to the number of compressions applied and the time interval between each compres-
sion. Thus, it would seem that the benefit accrues through centripetal emptying of the
terminal lymphatics, such that the vessels refill after each compression is released."’

It is likely that continued refinement in the bioengineering and programmability
of the pneumatic compression devices will enhance their efficacy in translating the
physiological effects of intermittent compression to the therapeutics of lymphedema.
As an example, quite recently, an adaptation of IPC has been introduced that
purports to mechanically simulate the effects of manual lymphatic drainage. This
device, the Flexitouch® System, delivers minimal, phasic external compression to
both the affected limb(s) and the trunk in a programmable fashion. When prospec-
tively examined for its role in patient self-management, the device has demonstrated
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Fig. 31.2 A prospective, randomized, crossover study of maintenance therapy (Flexitouch® vs.
Manual Lymphatic Drainage [MLD]) was performed in 10 patients with unilateral breast cancer-
associated lymphedema of the arm. Excess volume of the affected arm is expressed as a percentage
of the volume of the contralateral, normal arm. The effect of treatment on the percentage excess
volume compared with the contra-lateral arm, was significant for Flexitouch™, but not for MLD
(mean+SD; *p=0.0005 compared with the pretreatment value; $p=0.003 compared with response
to MLD)

objectively demonstrable outcome benefits (Fig. 31.2).!8 Furthermore, in 155 lym-
phedema patients (93 with cancer-related lymphedema), before and after treatment
assessment with the 12-item Short-Form Health Survey demonstrated significant
improvement in all areas of perceived physical and emotional health.' Clearly, fur-
ther evaluation of the role of such devices is warranted.

It has been advocated that IPC can be incorporated into a multidisciplinary, ther-
apeutic program, 132021 but the guidelines for patient and device selection continue
to evolve. Several factors are involved in these therapeutic decisions, including
simple versus advanced devices (the latter offering the option, in various combina-
tions, of multi-chamber design, programmability, and advanced technologies to
permit individual, lymphedema-specific therapeutics).'¢ In addition, patient selec-
tion factors must determine not only the desirability of adding IPC to the treatment
regimen, but also the choice of the specific device. These patient factors include
severity of lymphedema; response to conservative therapies; lymphedematous
involvement of the trunk, breast, or genitalia; presence of pain or open wounds;
heterogeneous, regional variability in the severity of the edema; and/or the presence
of complications that contraindicate the use of simple, non-programmable devices
(Table 31.1).
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Table 31.1 Intermittent pneumatic compression device selection

Patient considerations

* Severity of lymphedema

» Responsiveness to conservative therapies

* Lymphedematous involvement of the trunk, breast, or genitalia
* Pain

* Open wounds

» Complications that contraindicate the use of simple, non-programmable devices
Simple versus advanced design

* Multi-chamber design

* Programmability

* Advanced technologies to permit individuated, lymphedema-specific therapeutics
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