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ROLE OF INTERMITTENT PNEUMATIC 
COMPRESSION THERAPY IN NO OPTION CLI AS A 
LIMB SALVAGE MEASURE
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BACKGROUND:
Peripheral arterial disease can affect the upper and/or lower 
limbvessels with or without the involvement of trunk vessels and 
the presentation can be vary from sudden onset of extremity pain, 
paresthesia, coldness , paralysis and pulselessness in acute 
ischemia where as thepatients with chronic ischemia present with 
claudication pain, rest pain , tissue loss in the form of ulcer or 
gangrene(A). Peripheral arterial disease is the result of reduced 
blood flow to the extremity which is often significant enough to 
impair basal metabolic demands of the involved arterial zone. The 
management of patients with peripheral arterial disease involves 
revascularisation which can be accomplished by open or 
endovascular procedure along with multidisciplinary approach to 
control pain, stabilization of associated co-morbid illness like 
diabetes, COPD, cardiac and renal dysfunction if any. Alternative 
treatment options for patients who are unsuitable for open or 
endovascular intervention are limited, with 50% of them 
undergoing primary amputation and 50% receiving medical 
treatment alone, again at high risk of ending up in major 
amputation. Intermittent pneumatic compression therapy initially 
proposed as a measure to decompress the patients with 
lymphedema (D)wherein sequential application of pressure 
through single or multichambered applicator which is to be 
applied on foot and calf enhanced fluid outflow from interstitial 
tissues to venous channel. This similar mechanism was made use of 
since 1930s and similar studies were done on patients with 
peripheral arterial disease with claudication pain but not utilized 
for patients with no option limb. we used Intermittent pneumatic 

compression (IPC) as an adjunct to best medical care, aimed at 
preventing amputation, relieving pain, increasing pain free walk 
distance and promoting wound healing by increasing arterial 
blood flow in distal limbs. While the exact mechanism of action is 
unproven, a number of possible effects have been postulated to 
explain why IPC would increase arterial blood flow(E), including 
increased arteriovenous pressure gradient, stimulation of 
endothelial vasodilators, suspension of the venoarteriolar reflex 
and stimulation of collateral artery growth.Here We did the study 
on patients with thromboangitis obliterans, viral vasculitis, 
hypercoagulable illness and atherosclerosis associated peripheral 
arterial disease with non revascularisable limb.

METHOD OFSTUDY:
Prospective study

MATERIAL:
Intermittent pneumatic compression device is a multi chambered 
electronic device which is applied on the foot and calf of the 
patients(F). It has a pressure controller with pressure setting 
ranging from 80mmHg as the lower limit and 120 mmHg as the 
upper limit. once the device is plugged on, it delivers the set 
pressure causing sequential compression by inflation of the cuffs 
that last for 4 secs (+/-0.5sec) followed by deflation of the cuffs for 
16 secs as rest period(+/- 3.0 sec), resulting in a 20 sec cycle or 3 
cycles per minute. Total duration of therapy 180 min/ day, which is 
given as 90min schedule twice a day. patients with rest pain were 
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INTRODUCTION: Peripheral arterial disease affecting lower extremity vessel is a common condition we used to see in our 
outpatientdepartment, Institute of vascular surgery, Rajiv Gandhi Govt, General Hospital, Chennai. The presentation of these 
patients can vary from claudication pain, life style limiting claudication pain, tissue loss in the form of ulcer or gangrene and/or rest 
pain(A). Most of these patient�s limb can be salvaged by open surgery and/or endovascular procedures. A small number of 
patients present with lifestyle limiting claudication pain or as Critical limb ischemia with non revascularisable limb on CT/MR 
angiogram(B). These patients on subsequent follow up ended up in major amputation either below or above knee amputation. 
We made an effort to study the role of intermittent pneumatic compression therapy in patients with non revascularisable limb as a 
limb salvage measure.
AIM and OBJECTIVE: To study the role of intermittent pneumatic compression therapy in patients with peripheral arterial 
disease© affecting lower extremity with rest pain and/or tissue loss in the form of ulcer or gangrene confined to toes   with Non -  
revascularisable limb as evidenced from imaging study namely Duplex scan,  CT or MR angiogram, at Institute of Vascular Surgery 
Department,MMC, Chennai.
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given intermittent pneumatic compression therapy for a minimum 
of 16 weeks whereas patients with tissue loss were given 
compression therapy for 24 weeks. Patient were reassessed at 
monthly interval to assess the wound status while on therapy and 
to assess pain free walk distance.

SAMPLE SIZE: 
Total -  10

STUDY PERIOD:
August 2016 to July 2017

Inclusion criteria: 
PAD with CLI in the form of rest pain and/ or tissue loss confined to 
toes  CT/ MR angio showing non revascularisable limb Patients 
willing to give consent

Exclusion criteria: 
Revascularisable limb
Patients not willing to consent
CLI with tissue loss extending proximal to toes Intolerant to wear 
pneumatic cuffs with minmum pressure of 80mmHg Acute 
Ischemic Limb

Outcome measures: Healing of wound, relief of rest pain, 
avoidance of major amputation and pain free walk distance

RESULTS:
The study was made on 10 patients with non revascularisable 
critical limb ischemia with tissue loss confined to toes and/or rest 
pain. off these, 4 patients were diagnosed to have atherosclerosis 
as etiology, 4 patients were diagnosed to have Thromboangitis 
obliterans, 1 patient was diagnosed to have viral vasculitis (HIV), 
and 1 patient was diagnosed to have hypercoagulable 
illness(hyperhomocyteinemia).Off these 10 patients, three 
patients discontinued the treatment and were grouped under 
drop outs(this includes 1 TAO and 2 atherosclerosis 
patients)(primary reason being financial constraints). Amongst 3 
drop out patients, 2 ended up in major amputation(above knee 
amputation). Amongst the 10 patients, 3 patients presented with 
CLI (tissue loss +/- rest pain), one patient with TAO as etiology 
ended up in amputation, while the other 2 patients on follow up, 
were found to have healed ulcers (1 with hypercoagulable illness 
and  1 with TAO ). Amongst the remaining 7 CLI patients with rest 
pain (this includes 3 drop outs), 1 patient with viral vasculitis, 2 
patients with atherosclerosis and 1 patient with TAO as etiology 
were found to be free of rest pain and become claudicants with 
pain free walk distance of more than 500 metres. One CLI patient 
with rest pain in the latter group though symptomatically 
improved but died of cardiac ailment on subsequent follow up.

DISCUSSION:
PAD commonly affects the arteries supplying the leg but can affect 
the arteries of upper extremities and is mostly caused by 
atherosclerosis, with other etiology being thromboangitis 
obliterans, viral vasculitis and hypercoagulable illness. Restriction 
of blood flow due to arterial stenosis or occlusion clinically 
manifest as intermittent claudication which is pain in the extremity 
distal to the level of disease that occurs on walking or exercising, 
and is rapidly relieved by resting. The clinical course of patients 
with intermittent claudication is variable. Most patients either 
improve or have a stable condition, but over one fourth will 
experience deterioration in symptoms. These patients may 
eventually develop critical leg ischemia or gangrene which can lead 
to amputation). The treatment of PAD aims at increasing blood 
flow to alleviate symptoms and prevent arterial leg ulcers, critical 
leg ischemia, and major amputation. Management options for 
claudicatants include a structured program of regular exercise, 
smoking cessation, control of risk factors or associated medical 
diseases, with surgical intervention being reserved for disabling or 
lifestyle limiting claudicants, critical limb ischemia in the form of 
ulcer / gangrene and/or rest pain. surgical revascularisation in 
these patients can be accomplished by open surgery, endovascular 
or as hybrid procedure(combined open with endovascular means). 

Amongst the patients who comes under critical limb ischemia a 
small number of patients were diagnosed to have non 
revascularisable limb with limited options for pain management 
like opioid analgesics, epidural pain management, steroids(in 
arteritis patients) and prostaglandin administration. In our 
hospital, Institute of vascular surgery department,Madras Medical 
College, being a tertiary care centre, used to receive critical limb 
ischemia patients with varied presentation. Off these, less than a 
percentage of patients fall under no option limb. we made the 
diagnosis of critical limb ischemia with non revascularisable limb 
after evaluating the patients with history taking, clinical 
examination, Ankle brachial index assessment, duplex scanning 
and CT/MR angiogram. After having exhausted with other 
modalities of pain management which includes opioids, epidural 
analgesics and prostaglandins in selected patients, we decided to 
choose intermittent pneumatic compression therapy as a last 
option to salvage the limb in this small number of patients. 
Although we get to receive relatively a good number of patients 
with non revascularisable CLI, one of the biggest hindrance in this 
study ispatient�s compliance and financial issues. So eventually we 
could able to do it on 10 patients but 3 discontinued the full course 
of therapy,among the latter group 2 patients ended up in major 
amputation in less than 6 months duration and 1 patient did not 
come for follow up. we have included those drop out patients as 
well to show the impact that intermittent pneumatic compression 
therapy created on patients who had completed the full course of 
therapy.  All these patients were treated with antiplatelets, statins 
and opioid analgesics. in addition to these, (4) patients diagnosed 
to have thomboangitis obliterans were managed with steroids and 
prostaglandin therapy. One patient was found to have HIV 
vasculitis, he was put on antiretroviral therapy along with 
compression therapy. One patient was diagnosed to have 
Hypercoagulable illness, for which he was put on oral 
anticoagulation along with antiplatelet and compression therapy.

Tabulation 1 showing Distribution of CLI in no option limb 
patients with various etiology: 

ASO � Atherosclerosis   TL � Tissue Loss 
TAO � ThromboangitisObliterans  NA � Not Applicable
VV � Viral Vasculitis    MA � Major Amputation 
HI � HypercoagulableIlliness   LS � LimbSaved
CLI � Critical LimbIschemia
RP � Pest Pain

Tabulation 2 showing outcome of intermittent pneumatic 
compression therapy in no option CLI patients:

ASO � Atherosclerosis   TL � Tissue Loss 
TAO � ThromboangitisObliterans  NA � Not Applicable
VV � Viral Vasculitis    MA � Major Amputation 
HI � HypercoagulableIlliness   LS � LimbSaved
CLI � Critical LimbIschemia
RP � Pest Pain
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Fig 1. Distribution of CLI among no option peripheral arterial 
disease patients:

Fig.2: Showing limb salvage among no option (tissue loss) 
peripheral arterial disease patients:

Fig 3. Showing limb salvage among no option (rest pain) 
peripheral arterial disease patients

CONCLUSION:
Peripheral arterial disease affecting lower limb vessels is one of the 
commonest condition that comes to our outpatient department, 
with a small number of patients presenting with non 
revascularisable limb. we did the study on 10 patients who 
presented with non revascularisable limb to our department in 
one-year duration. we have included the drop out patients as well 
to measure the impactintermittent pneumatic compression 
therapy has made. Though our sample size is small, we could able 
to arrive at a conclusion that intermittent pneumatic compression 
therapy does help patients with non revascularisable critical limb 
ischemia with rest pain/ tissue loss in the form of ulcer or gangrene 
confined to toes, as a limb salvage option, who otherwise carry a 
high risk of major amputation.
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