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Abstract

Introduction: The benefit of intermittent pneumatic compression (IPC) for the prevention of ven-
ous thromboembolism and lymphedema has been well established in the literature. Recent evi-
dence suggests that IPC plays a beneficial role in circulation, hemodynamic peripheral pump,
intravascular coagulation and arterial skin perfusion. Despite such evidence, the use of IPC in the
treatment of resistant and chronic venous leg ulcers, has received little attention in practice. Case
Presentation: We would like to report the case of successfully treated chronic and bilateral venous
leg ulcer in an obese patient with IPC application and a review of the literature. Results: The use of
IPC as an adjuvant therapy to the traditional multilayered compression therapy permitted signifi-
cant resolution of the ulcers, reduced secondary infection incidence and prevented ulcer recur-
rence. Conclusion: In obese, minimally mobile patients with venous ulcers not responding to the
traditional multilayered compression therapy application of IPC, an adjuvant therapy is recom-
mended.
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1. Introduction

Chronic leg ulcers are a common condition that affects 3% to 5% of the aging population (>65) and results in
poor quality of life. In addition, they impose a significant economical burden on health services. For instance, in
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the National Health Service (NHS) UK alone, the estimated cost of therapy for chronic leg ulceration is around
£290 million per annum. Amongst etiologies, venous disease contributes to 72% of chronic leg ulcers, where as
mixed arterio-venous disease (14.5%), arterial insufficiencies and other medical conditions play a less attribut-
ing role (Table 1). Their care demands a wide range of input from various specialties on an inpatient and outpa-
tient basis (topical agents, dressings, multilayered compression bandages, graduated compression stockings, vein
stripping and skin grafting). Intermittent pneumatic compression (IPC) has widely been used for the prophylaxis
of venous thromboembolism and lymphedema. However, its use in chronic venous ulceration has received little
attention [1]-[3]. The IPC deploys an air pump to intermittently inflate and deflate sleeves that envelop the legs.
There are a number of variations in the application of intermittent pneumatic compression, using single or mul-
tiple sleeves or by using different types of pumps and compression cycles. Herein, we would like to report a
successfully treated case of a chronic and bilateral lower limb venous ulceration in an obese patient using inter-
mittent pneumatic compression (IPC) as an adjuvant therapy to the traditional multilayered compression dress-

ing.

2. Case Presentation

A 71-year-old female patient with a past medical history of hypertension, chronic obstructive pulmonary disease
(COPD) and right hip replacement was referred to the vascular department with bilateral non-healing and wor-
sening chronic venous leg ulcers. The patient weighed 210 kilograms and her mobility was limited to a maxi-
mum of 10 meters with the help of a Zimmer frame. She suffered from 4 episode of cellulitis over a short period
of 60 days with no resolution through traditional multilayered compression therapy. The arterial duplex exami-
nation revealed tri-phasic popliteal and biphasic posterior and anterior Tibial artery with no evidence of venous
insufficiency and competent veins bilaterally. Hematological investigation was unremarkable. The ankle reflex
and peripheral neurological examination were also unremarkable. On examination she had bilateral circumfe-
rential ulcer with significant and constant exudation. She was started on a 7-day course of antibiotics according
to the sensitivity of the swabs taken prior to her admission. The patient was subjected to a bilateral multilayered
compression bandaging of 20 - 40 mmHg plus an intermittent pneumatic compression (IPC) set at 40 mmHg
with 3 cycles per minute through rapid inflation. Over the period of 8 weeks she was regularly consulted by
physiotherapy and continued to have the IPC for approximately 7 - 8 hours a day. There was significant resolu-
tion of the ulcers and improved mobility (independent 20 meters). The patient was discharged with the IPC and
advised to use it at home to optimize outcome and avoid recurrence. A 3-month follow-up, the patient showed
near total resolution of the ulcers with no further episodes of cellulitis (Figure 1).

3. Discussion

The underlying pathology of venous leg ulcers is chronic insufficiency due to venous hypertension. This is the
result of vein blockage, incompetency or in some cases both. They are more common in the elderly and female
population [4]. To date, various hypothesis have been suggested about the process of ulceration. Amongst them,
white cell rheology, macromolecules, micro vascular ischemia and fibrin cuff remain the most referred ones in
the literature (Table 2).

Table 1. Aetiology of leg ulcers.

e Venous insufficiency (70 = 80%)

o Mix disease (Arterio = venous (10 = 14%))

e Arterial disease (2 = 5%)

e Lymphatics (2 = 3%)

o Vasculitis (rheumatoid arthritis, scleroderma, SLE, Wegener’s granulomatosis)
o Neuropathic (diabetes, peripheral neuropathy)

e Traumatic (burns, cold injury, radiation)

o Neoplastic (squamous or basal cell carcinoma, Marjolin’s ulcer, melanoma)
e Sarcoidosis

e Pyoderma gangrenosum

e Others
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Table 2. Suggested hypothesis behind venous leg ulceration.

o White cell rheology: reduction in capillary blood flow results in trapping of white blood cells in the capillaries causing plugging
and release of proteolytic enzymes, cytokine and free radicals leading to tissue ulceration.

e Macromolecules & microvascular ischemia: venous ulceration sets a vicious cycle of tissue ischemia at micro vascular level by
reducing the number of skin capillaries and flow thus trapping of matrix proteins and growth factors.

o Fibrin cuff: patients with chronic venous insufficiency are found to have peri-capillary fibrin cuffs acting as a barrier to oxygen
perfusion.
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Figure 1. The pre- and post-1PC application status of the leg ulcers.

The overall treatment is aimed at reduction or avoidance of sustained venous hypertension [5]. The traditional
and gold standard therapy is application of the multilayered compression dressing. This aims to improve the
venous return by passive promotion of the peripheral hemodynamic pump (calf and the foot muscles) [6]. How-
ever, such routine practice is not necessarily applicable to large, longstanding and bilateral leg ulcers in obese
and minimally mobile patients. For instances, the immobility as a consequence of chronicity and obesity will
result in an ineffective or partial peripheral calf and pump action. Secondly, the elasticity or compression effect
of dressing over the passage of time becomes inadequate and partial. Thirdly; such dressings are operator-de-
pendent and application of uniform and constant pressure is not always achievable. Finally, failure to heal will
cause a negative cycle of emotions and lack of overall patient compliance. In addition, multiple randomized
controlled trials have shown successful treatment in only 37% to 55% of patients at 12 weeks by multilayered
compression therapy alone [7] [8].

In 1981, McCulloch for the first time suggested that IPC could be a useful modality in the treatment of chron-
ic venous leg ulcers [9]. It appears that IPC not only enhances the hemodynamic pump but also plays a signifi-
cant role in promoting intravascular coagulation (Table 3). The use of IPC also increases the arterial skin perfu-
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Table 3. Beneficial physiological impact of IPC.

e Hemodynamic effects:
Decrease venous stasis.
Increase flow velocity in deep veins.
Positive contraction of calf pump.
Reduce leg edema.
o Hematological effects:
Increase fibrinolytic activity.
Increase tissue plasminogen activator (tPA).
o Tissue oxygen tension:
Increase transcutaneous oxygen tension (TcPO2).
Increase arterial skin perfusion.

sion and endogenous fibrinolysis. The overall impact creates an environment favoring wound healing [10]. In
addition, rapid inflation as opposed to slow inflation over a longer period of time has shown to be more effective
in healing (rapid IPC inflation days = 59 vs. slow inflation IPC days = 100, p = 0.001) and pain management [11]
[12].

The review by Nelson et al. in 2011 suggested no robust evidence supporting the use of IPC alone in the
treatment of the chronic venous leg ulcers but the outcome was solely based on complete resolution of the ulcers
rather than the ratio or percentage of wound healing over a period of time. In the same review, there appears to
be some evidence to support faster wound healing when rapid inflation through IPC was applied [13]. This out-
come was complimented by Cambria et al. study when IPC application showed increased overall healing and
more so in complex and chronic cases [14].

It seems that IPC produces a favorable environment for wound healing in venous leg ulcers by various me-
chanisms (Table 2) but currently there is no consensus on the method of their application in the literature and
practice. The overall management of a patient with chronic leg ulcer is complex and should not solely depend on
compression therapy alone. Addressing other contributing factors like increase mobility through regular physio-
therapy, enhancement of nutritional support, meticulous glycemic control, antibiotics, psychological support,
patient education and selected venous surgery with or without skin grafting should also be considered to optim-
ize the overall outcome.

4. Conclusion

Management of chronic venous leg ulcers is complex and demands a meticulous approach. In circumstances,
where multilayered compression dressing in combination with other measures (physiotherapy, dietary, antibio-
tics, and patient education) fails to produce optimal results, application of IPC has shown to be beneficial and
could be considered to optimize outcome. Preventing ulcer recurrence is equally as important as its initial treat-
ment and the IPC application might result in their overall resolution, especially in obese patients where com-
pliance to traditional multilayered compression therapy is not consistent and is highly operator-dependent.
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