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Evaluation of sequential intermittent pneumatic compression
for filarial lymphoedema

Y. MANJULA, V. KATE, N. ANANTHAKRISHNAN

ABSTRACT
Bdckground. Lymphoedema is a major cause of morbidity

in patients with lymphatic filariasis. There is no effective medical
treatment and the results of surgery are uncertain. There are very
few published studies assessing the volumetric response to the use
of sequential intermittent pneumatic compression (SIPC) in
patients.

Methods. A 12-celled instrument capable of providing
sequential compression from the distal to proximal direction was
used in 28 patients with unilateral grades II (n=17) and III
(n =11 ) filarial lymphoedema in a planned 4-week sesslon, The
patients were followed up for 6 months after compression
therapy by water displacement volurnetry.

Results. We found that 12 patients with grade II filarial
lymphoedema had >26% reduction in oedema volume imme-
diately after compression, but this reduction (>26%) was
maintained in only 7 at 6 months. The corresponding figures for
grade III filarial lymphoedema were 6 and 4, respectively. The
effect in grade III was less sustained than grade II. No complica-
tions attributable to SIPC were seen. An added advantage ofSIPC
was a significant decrease in attacks of adenolymphangitis after
compression when compared to pre-compression frequency.
These observations were seen even with non-compliance to both
foot care measures and use of bandages to maintain reduction in
oedema volume.

Conclusion. SIPC reduces morbidity in filarial lymph-
oedema though the effect is not sustained. It is simple, easy to
use and could form part of the morbidity control programme for
lymphatic filariasis.
Natl Med J India 2002; 15: 192-4

INTRODUCTION
Lymphatic filariasis and filarial lymphoedema (FL) are world-
wide public health problems. I India alone accounts for over 8
million persons with FL.2 The disease manifests in the most
productive phase of life and has significant social and economic
implications. For 3 successive years (1998-2000), the World
Health Organization (WHO) estimated that the global burden of
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disability-adjusted life years (DALYs) for lymphatic filariasis
was4 698 000,4 918 000and5 549000, respectively, with South-
east Asia accounting for approximately half the global burden.r"
In 1998, India accounted for 43.9% of the global burden of
DALYs due to lymphatic filariasis.>'

There is a need to investigate alternate methods of management
ofFL as there is no effective medical treatment and the results of
surgery are at best uncertain and often temporary+" Sequential
intermittent pneumatic compression (SIPC) has been reported to
give good results, particularly if the reduction in oedema volume
is maintained by post-compression bandages.'>" Objective data
using volumetric evaluation of response are not available. There
are also no data available on the duration of response to SIPe
therapy. Volumetric assessment of the response to compression
therapy is more accurate" than measurement of limb girth.12.13.ls
This is especially true ifthe limb is irregularly shaped, a common
finding in FL. This fact has been proven in venous oedema. 17We
did a volumetric assessment of the effect and sustainability of a
single 4-week session of SIPe therapy on FL over a 6-month
period.

PATIENTS AND METHODS
Patients with grades II and III unilateral FL of the lower limb"
and no prior surgical intervention were included. This allowed
the normal limb to be used as a control for accurate assessment
of oedema volume. Patients with active ulcers (due to risk of pain
and spread of infection), cardiac and renal disease (to avoid
circulatory imbalance due to large shifts of oedema fluid) and
with diabetes and peripheral vascular diseases (for fear of
ischaemia or embolism from pre-existing thrombi) were also
excluded. Patients received no medication except for a single
course of diethylcarbamazine (300 mg/day for 12 days) to reduce
the risk of transmission from the patient rather than the expecta-
tion of relief of oedema. A detailed history was taken with
emphasis on the duration of oedema, number of adenolym-
phangitis (ADL) attacks in the year prior to compression and
prior treatment received for FL. Patients with active ADL attacks
were treated with antibiotics for 1 week and taken up for
compression 4-6 weeks later. No antifungal agents or other
medications were used.

Sequential intermittent pneumatic compression was carried
out on an outpatient basis over a period of 4 weeks in 13 sessions
using a 12-cell instrument (Mego Afek Lympha Press-103.A,
Israel). SIPe was not repeated during the follow up period as one
of our aims was to assess the sustainability of the effect of SIPe.
The schedule for SIPe consisted of one session daily for the first
7 days and 2 sessions every week for the subsequent 3 weeks.
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Each session lasted for an hour a day. Compression was started
with pressures of 100-120 mmHg and gradually increased to
160-180 mmHg. These pressures were considered appropriate
as the marked thickening of the skin would reduce the pressure
transmitted to the lymphatics. The sleeves used to enclose the
limb for SIPC therapy contain compartments with overlapping
edges, which get inflated with air during therapy in a sequential
manner from the distal to the proximal end of the limb thus
providing an effe~tive unidirectional milking action towards the
trunk. The brief inflate-deflate cycle was 30 seconds with a 4
second break. This permitted treatment with pressures of up to
200 mmHg without much discomfort to the patient.

Volumetry was done prior to starting, after the first and fourth
weeks of SIPC, and 3 and 6 months after completion of therapy. It
was carried out by the water displacement method using a vessel
with a calibrated measuring glass side tube. The oedema volume
was defined as the difference in volume between the affected and
normal limb. Symptomatic relief was assessed by asking the
patient about a subjective feeling of improvement, whether the limb
felt lighter or heavier, incapacitation due to ADL attacks and the
ability to carryon with normal day-to-day activities. The oedema
volume was compared with the basal pre-compression value to
calculate the percentage change. A reduction in limb volume of
>26% was arbitrarily considered as a significant response for want
of any standards in the literature. Patients were observed for the
development of complications during and after treatment.

At each visit, the importance of foot hygiene was stressed and
enquiry made regarding the occurrence of ADL attacks and use of
bandages to maintain reduction in oedema volume. Foot care was
advised as per the recommendations of the WHO manual on the
management of lymphoedema due to lymphatic filariasis. 19 Com-
pliance with these recommendations was also assessed. In case of
non-compliance, the reasons for the same were recorded. No
topical applications were advised. Patients reported to the nearest
health care facility for the management of ADL attacks, which
consisted of rest, analgesics and oral or intravenous antibiotic
therapy for 5-7 days.

STATISTICAL ANALYSIS
Paired Student's t test was used to compare the pre- and post-
compression mean oedema volume at different post-compres-
sion intervals and the number of ADL attacks before and after
compression.

RESULTS
Thirty-one patients (16 men, 15women) were included in the study.
Their mean age was 31 years (range: 13-57 years) and 24 were in

the 20-50 years age group. The mean duration ofFL was 3.4 years
(range: 3 months-25 years). Three patients did not complete even
one week of SIPC and were excluded from the study. Thus, 28
patients (grade II: 17, grade III: 11) who completed the planned
schedule of SIPC were available for complete analysis.

While 12 of 17 patients with grade II FL had >26% reduction
in oedema volume at 1week, only 7 maintained the same reduction
(»26%) after 6 months of SIPC. This level of reduction in oedema
volume was associated with marked symptomatic relief of heavi-
ness as stated by the patients. Two patients with grade II FL who
had an initial response of 17% and 31% reduction in oedema
volume at I week, showed an increase in volume beyond basal
levels of5% and 19%, respectively, on follow up at4 weeks, which
persisted at 3 months.

Similarly, 6 of II patients with grade III FL had >26%
reduction in oedema volume at 1 and 4 weeks. However, only 4
patients maintained the reduction at 3 and 6 months of follow up.
Although the response was better in grade II compared to grade III
FL, this did not reach significance at any interval of follow up.

Table I shows the effect of SIPC on the mean oedema volume in
the patients studied. At each interval from 1week to 3 months, there
was a significant reduction in oedema volume compared to pre-
compression values for both grades of FL. However, at 6 months the
difference between pre- and post-compression mean oedema vol-
ume was significant only for grade II FL, suggesting that the
response to compression may be less sustained in grade III FL.

The number of patients who had no reduction in oedema
volume in grade II FL was I, 3, 4 and 4 at 1 week, 4 weeks, 3
months and 6 months, respectively. The corresponding numbers
for grade III FL were 0,0, 1 and 3 at the same follow up intervals.

In grade II FL, the pre-compression frequency of ADL attacks
decreased significantly in the 6 months after SIPC (0.3 attacks/
person!month v. nil; p<O.OOI).In grade III FL, the corresponding
figures were 0.24 attacks/person!month and 0.06 attacks/person!
month, respectively (p<O.OOI).The decrease in ADL attacks was
independent of the reduction in oedema volume. Even patients
with a <25% or no reduction in oedema volume had a subjective
feeling of reduction of tension in the limb. However, this could not
be quantified.

Compliance with post-SIPC compression bandaging and mea-
sures for maintaining foot hygiene was poor. Nearly all the
patients followed up mentioned that they could not continue
compression bandaging at home due to interference with day-to-
day work. More than 70% did not continue with good hygienic
measures largely due to non-appreciation of the importance of
these measures in preventing ADL attacks or difficulty in access-
ing sufficient clean water in their villages.

TABLEI. Effect of sequential intermittent pneumatic compression on mean oedema volumes in patients with grades II
and III filarial lymphoedema (all patients studied)

Item Oedema volume

1 week 4 weeks 3 months* 6months*

Grade II Grade III Grade II Grade III Grade II Grade III Grade II Grade III
(n=17) (n=l!) (n= 17) (n=ll) (n=16) (n=lO) (n=12) (n=7)

Pre-compression (ml) 857 2726.6 857 2726.6 900.5 2558.5 958.7 2434.1
(140.3) (438.5) (140.3) (438.5) (132.0) (448.6) (172.5) (435.2)

Post-compression (ml) 664.1 2042.6 714.7 2072 688 2139.5 725.7 2081
(112.5) (374.8) (128.0) (368.7) (109.2) (389.1) (145.4) (408.8)

t-value 5.55 5.29 4.32 4.69 3.91 3.76 2.98 2.08
p value <0.001 <0.001 <0.001 <0.001 <0.001 <0.01 <0.02 >0.05

All values are mean (SEM) * at 3 and 6 months, some patients did not report for follow up
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DISCUSSION
Drugs have little role to play in the treatment of FL. Among the
other options, non-operative measures are more acceptable to
patients. Simple elevation of the limb or use of custom-fitted
stockings may offer substantial benefit besides being useful in
maintaining the reduction in oedema volume induced by other
measures. However, these are not useful in advanced grades ofFL
and in patients with non-uniform oedema. In tropical countries
with a hot and humid climate, compliance with these measures is
poor, particularly since most patients have to work in the fields.

Simple, non-sequential compression therapy or the use of single-
celled devices does not give good results.FPartsch et al. compared
the effect of a unicellular device to SIPC using volumetry, isotope
lymphangiography and measurement of the rate of disappearance of
subcutaneously injected I311Y They found that SIPC was associated
with a more rapid transit and greater intensity of labelled tracer at
the inguinal region. Three hours after SIPC there was a mean
reduction of 4.6% in limb volume along with increased urinary
excretion. 21 An earlier study from our centre using a 3-celled device
showed that only 5.5% of patients had a response rate of >25%. 22

The advantages of using SIPC are (i) the capacity to regulate
pressures as required, (ii) availability of large boots and sleeves
capable of use with any limb, irrespective of size or shape, and
(iii) overlapping cells with sequential inflation in a distal-to-
proximal direction, producing a milking effect on the lymphatic
fluid. As the skin in FL is very thick, higher sleeve pressures get
substantially reduced at the level of the lymphatics and are
unlikely to damage them. SIPC also has the advantage of being
able to deliver appropriate pressures enabling lymphatic milking.
This is probably why earlier pumps with lower pressures did not
produce a substantial response.

There are no studies on the use of SIPC exclusively in patients
with FL. The available studies include patients with lymphoedema
secondary to surgery or radiotherapy, or those with primary lym-
phoedema.":" The results of this heterogeneous group cannot be
extrapolated to patients with FL which is due to a non-obstructive
lymphangiectasia in the early stage of the disease." Also, FL is
more likely to respond to pressure-induced milking compared to
other causes of lymphoedema where the lymphatics are either
blocked or have been removed.

We excluded patients with grade I FL as this is reversible and
does not require active intervention. Patients with grade IV FL
were also excluded as they have extensive fibrosis or elephantiasis
which is unlikely to respond to SIPC.24 We obtained significant
reduction in mean oedema volume at all time periods in both
grades ofFL. However, this was less sustained in the patients with
grade III FL.

Two patients who had an initial reduction in oedema volume
after SIPC had an increase in oedema volume beyond basal values
at 3 months. We feel that this increase was probably due to
progression of lymphatic dysfunction as these patients did not
have any ADL attacks in the intervening period.

The actual volume reduction was more in patients with grade
III compared to grade II FL, though the percentage reduction was '
more in those with grade II. We feel that a better response could
have been obtained, as suggested by previous authors, by inpatient
therapy with movement restriction and regular use of compression
bandaging. 12,15 We found that compliance with compression ban-
daging, avoidance of limb infection, foot care and elevation at
night was poor in most of our patients since they belonged to the
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labour class working in the fields and were habituated to sleeping
on the floor where such precautions were not feasible. Besides,
due to climatic reasons, wearing of constant compression support
was uncomfortable. Compliance with these measures may have
maintained the response for a longer duration.

Of equal importance to patients is the relief from heaviness of
the limb and a reduction in the number of ADL attacks. We found
that SIPC caused a reduction in ADL attacks independent of the
reduction in oedema volume. Some authors have reported a risk of
genital oedema after external pneumatic compression for lower
limb oedema." This was not encountered by us. Also, the high
pressures of 160-180 mmHg during SIPC were well tolerated.

We feel that a single 4-week session of SIPC has no side-effects
and controls the morbidity ofFL. However, as the response is not
sustained, other measures would be required (including another
session of SIPC) to sustain the improvement. The equipment,
though costly, is easy to run. It can be provided at district hospitals
in endemic areas to decrease the morbidity due to FL.
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