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Skin changes in chronic lymphatic filariasis
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Abstract
Seventeen men and 31 women with unilateral lower limb lymphoedema attributed to chronic lymphatic
filariasis were examined in the filarial out-patient clinic of the Government General Hospital, Madras, In-
dia. Skin changes such as skin fold thickening, hyperkeratosis, hypo- or hypertrichosis, pachydermia, pig-
mentary changes, chronic ulceration, epidermal and sub-epidermal nodules, and clinical intertrigo were
observed and compared between the different lymphoedema grades. These lesions are not specific to
chronic lymphatic filariasis, and have been described in other conditions displaying lymphostasis. They are
thought to be favoured by secondary infections, which should be dealt with appropriately to prevent the

progression of the disease and the onset of elephantiasis.
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Introduction

Lympharic filariasis is a disfiguring disease caused by
the mosquito-transmitted nematodes Wuchereria ban-
crofti, Brugia malayt and B. timori. It was estimated in
1992 that almost 80 million individuals were infected
world-wide (WHO, 1992).

Similarly to leprosy, the disease exhibits striking skin
changes without being in itself a threat to human life.
The lymphoedema and skin lesions associated with this
disease, as well as having social consequences, favour the
development of secondary infections which further con-
tribute to the pre-existing lymphatic damage. So far, to
our knowledge, there has been no study observing sys-
tematically the various skin lesions related to chronic
lymphatic filariasis. The aim of this study was to de-
scribe clinically the skin lesions associated with chronic
Iymphatic filariasis and the different grades of lym-
phoedema.

Materials and Methods
Study population

Seventeen men and 31 women (17 to 68 years of age,
mean 46-5+14-4 years) were selected from about 200 pa-
tients consulting the filariasis out-patient department of
the Government General Hospital, Madras, India be-
tween 25 November and 17 December 1992. As patients
with chronic lymphatic filariasis are usually amicro-
filaraemic and there is no currently available test to
prove active filarial infection, the diagnosis of filariasis
was established on clinical grounds.

All patients were living in the urban area of Madras
(known to be endemic for bancroftian filariasis) and dis-
played lower limb lymphoedema. Only patients display-
ing unilateral lower limb disease were considered, the
unaffected limb acting as a control for comparing the
features examined. Individuals manifesting illnesses
prone to be held responsible for oedema formation (e.g.,
cardiac and chronic venous insufficiencies, hepatic or re-
nal disease, etc.) were excluded. The same applied to
those who had undergone surgery for lymphoedema and
skin lesions, or who had experienced bouts of lym-
phangitis during the month preceding the examination,
since the local skin status would have thereby been al-
tered.

Clinical evaluation

A brief history was obtained from each patient using a
standardized questionnaire. Clinical examination evalu-
ating the lymphoedema and skin changes was performed
in each case.

Lymphoedema. The lymphoedema was classified into 3
grades according to the International Society of Lym-
phology (WHO, 1992). Grade I: mostly pitting oedema,
spontaneously reversible on elevation; grade II: mostly
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non-pitting lymphoedema, not spontaneously reversible
on elevation; grade III (elephantiasis): grade II lym-
phoedema with dermatosclerosis and papillomatous le-
sions (Fig. 1).

Skin fold thickening. This was measured to the nearest
millimetre by pinching the skin over the foot dorsum
with skin callipers. Dermal oedema was dispersed by
firm pressure during 5 s before the measurement in or-
der to assess the thickening due to tissue proliferation
alone. The foot region was chosen for this measurement
since it has the advantage of manifesting the earliest tis-
sue changes due to its dependency (KAR, 1990). The
skin fold thickness on the foot dorsum of the healthy
limb was subtracted from the corresponding measure-
ment of the oedematous limb so as to obtain the amount
of thickening. The skin fold thickening in cases exhibit-
ing considerable skin sclerosis was difficult to evaluate
and was therefore arbitrarily considered to be 18 mm.

Other skin changes. The pilosity and pigmentation were
compared with the corresponding skin surface of the
control limb. The presence of hyperkeratosis, pachyder-
mia, cutaneous nodules, ulcerations and clinical inter-
trigo was also evaluated.

Fig. 1. Unilateral grade III lymphoedema (elephantiasis) of the
right lower limb.



Fig. 2. Extreme hyperkeratosis over the anterior tibial region.
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tous regions was comparable to that of the control limb
in 34 cases (71%). However, post inflammatory hyper-
and hypopigmentation were seen in 11 (23%) and 3 (6%)
of the cases, respectively.

Epidermal nodules. These were found in 7 of the 13
cases of grade III oedema. These nodules, firm in consis-
tency and varying in diameter from under 1 mm to over
6 cm, were asymptomatic in all cases. There tended to be
a loss of pigmentation of the larger nodules (Fig. 4). All
cases had the nodules distributed predominantly over
the metatarso-phalangeal and/or anterior tibio-tarsal re-
gions. The nodules were sometimes aligned over skin
folds resulting from the creasing of oedematous tissue
and near interdigital clefts (Fig. 5). The plantar regions
were spared from any verrucous changes.

Subepidermal nodules. These asymptomatic lesions
were present in virtually all the patients (12 of 13) with
grade IIT oedema. They varied in size from under a mil-
limetre to plaques several centimetres in diameter result-
ing from the merging of groups of nodules (Fig. 6). They
were distributed over the entire oedematous leg and foot
(sparing the plantar surfaces).

Secondary infections. Clinical interdigital intertrigo of
the oedematous lower limb was observed in 24 of the
cases (50%) (Fig. 5). Musca domestica, causing accidental
myasis (BEAVER et al., 1984), was found in one case, with
the maggots within ulcerations over epidermal nodules.

Chronic ulcerations. Four patients with grade III oe-
dema presented chronic ulcerations over the foot dor-
sum of over one year’s duration.

Table. Summary of the skin changes found in the filariasis patients

Grade of No. of Pilosity Pachydermia Keratosis

oedema patients Increased Unchanged Decreased Present Absent Normal Hyperkeratosis
I 25 1 24 0 3 22 20 5

I 10 3 7 0 4 6 4 6

I 13 2 5 6 11 1 12

Total 48 6 (12-5%) 36 (75%) 6 (12:5%) 9 (19%) 39 (81%) 25 (52%) 23 (48%)
Grade of No. of Pigmentation Nodules Intertrigo Ulceration

oedema  patients Increased Unchanged Decreased Epidermal Subepidermal Present Absent Present Absent

I 25 3 22 0 0 0 6 19 1 24

11 10 1 8 1 0 0 6 4 0 10
1II 13 7 4 2 7 12 12 1 4 9
Total 48 11(23%) 34(71%) 3 (6%) 7 (15%) 12 (25%) 24 (50%) 24 (50%) 5 (10%) 43 (90%)
Results Discussion

A summary of the results is shown in the Table.

Skin fold thickening. All the cases examined displayed
skin fold thickening of the oedematous limb, compared
to the healthy limb. Patients with grade I oedema had a
mean thickening of 3+1-8 mm (range 1 to 7 mm), those
with grade I oedema had a mean of 12+3-6 mm (range
8 to 18 mm), and cases of grade IIl oedema had a mean
of 15+3-9 mm (range 6 to >18 mm).

Relative pilosity. In 36 cases (75%), the pilosity was
similar to that of the control limb. All 6 patients (12-5%)
showing regional hypotrichosis had grade III oedema.
Hypertrichosis of the afflicted limb was present in 6 pa-
tients (12-5% overall) in all 3 oedema categories.

Pachydermia. Accentuation of the epidermal creases
was present in 9 cases (19%), being usually most pro-
nounced over the anterior tibio-tarsal region and foot
dorsum.

Hyperkeratosis. Twenty-three patients (48%) presented
hyperkeratosis over the oedematous limb. The skin sur-
face varied from being slightly roughened to forming a
layer several millimetres thick (Fig. 2). In 2 of these pa-
tients, there was severe papillomatosis over the borders
of the plantar regions, with keratin horns imparting a
‘mossy’ appearance to the foot (Fig. 3).

Pigmentation. The overall pigmentation of the oedema-

Lymphatic filariasis has a wide spectrum of clinical
presentations (PARTONO, 1987). Individual variations in
the immunological response to the parasite are believed
to influence the outcome of the disease (SENEGUPTA et
al., 1986; PISSENS et al., 1987; OTTESEN, 1992). Asympto-
matic subjects are usually microfilaraemic, and produce
cytokines that have anti-inflammatory effects. On the
other hand, patients with symptoms such as acute ade-
nolymphangitis or chronic lymphoedema are usually
amicrofilaraemic, and react to the parasite antigens by a
highly inflammatory response, which may bring about
lymphatic lesions. Furthermore, it is believed that the
lymphatic-dwelling parasite may directly damage the
Iymphatic vessels (CASE, 1991; OLSEWSKI, 1991; WHO,
1993), and may produce mediators which inhibit the
contractility of lymphatic vessels.

The skin changes found in lymphatic filariasis are
non-specific and have been found in other conditions
showing chronic lymphostasis such as primary lym-
phoedema and carcinomatous lymphangitis, or in infirm
patients confined to a chair in whom the combination of
immobility and limb dependency brings about lym-
phoedema of the lower limbs, sometimes accompanied
by nodular skin lesions (RICHARDS, 1981; MORTIMER,
1990). The skin changes in these conditions have popu-
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Fig. 3. Severe papillomatosis over the borders of the plantar re-
gion, with keratin horns.

Fig. 4. Epidermal nodules over the distal anterior tibial region
with pigmentary loss of the larger nodules.

larized terms such as ‘elephantiasis verrucosa nodosa’ or
‘mossy foot” (CHAMPION, 1979; RICHARDS, 1981).

Even though patients with chronic lymphatic filari-
asis are often depicted with grossly oedematous limbs
and unsightly skin lesions, it can be seen that less than
one-third (13) of the 48 patients attending the filarial
clinic presented grade III oedema (elephantiasis) with
nodular skin lesions. Furthermore, this figure may be
disproportionately high compared to the general popula-
tion of symptomatic filarial patients, since the cases were
chosen from a hospital setting.

Skin fold thickening was a feature common to all the
patients examined. Histopathological examination of
chronic lymphoedematous skin has shown collagen
deposition in the dermis and subcutaneous tissues as
well as epidermal thickening, hyperkeratosis and acan-
thosis (RYAN et al., 1986; OLSEWSKI et al., 1993). Various
theories have been put forward to explain the lipoderma-
tosclerosis found in lymphoedema. Proteins in the inter-
stitial fluid, having perhaps undergone alterations due to
lymphostasis, may act as mediators for fibroblasts and
inflammatory cells. Secondary infections are also be-
lieved to contribute to the increased collagen deposition
(CASLEY-SMITH, 1985; PILLAR, 1990).

It is possible that the protein-rich lymphoedema and
the presence of subacute inflammation leading to local
vasodilation may favour hypertrichosis, as was found in
some of the patients we examined. In the more advanced
cases, dermatosclerosis may later lead to atrophy of the
follicles and thus to hypotrichosis.

Pigmentary changes were also found, consisting of dif-
fuse post-inflammatory hyperpigmentation and hypo-
pigmentation. Specific changes, such as the ‘leopard
skin’ depigmentation seen in onchocercal filariasis
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Fig. 5. Epidermal nodules over the toe clefts with interdigital
intertrigo.
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Fig. 6. Subepidermal nodules over the anterior tibial region.

(MURDOCH et al., 1993), were, however, absent.

It is thought that the verrucous growths found in ele-
phantiasis are favoured by secondary infections inter-
vening in the context of chronic lymphostasis (ED-
WARDS, 1979). This may perhaps explain why these
epidermal nodules were found predominantly over the
phalangeal regions and over skin folds, where microbial
densities would presumably be higher.

Interdigital intertrigo was found in half the patients
examined. Since the lymphatic system plays a major role
in the elimination of pathogens, any compromise of its
functional capacity would subsequently favour secon-
dary infections (OLSEWSKI, 1991). Furthermore, the
oedematous swelling of the toes and the presence of
tightly packed skin nodules create niches for bacterial or
fungal growth as well as for the development of infec-
tions such as myasis. Chronic ulceration may result from
the repeated trauma of a cumbersome oedematous limb
and impeded healing, providing access for secondary in-
fections. These would in turn further damage the lym-
phatic system, thus constituting a vicious circle. For
these reasons, the filarial leg should be considered simi-
larly to the diabetic foot concerning preventive care,
with due importance being given to foot hygiene and the
prevention of trauma.
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Therapeutic measures are most useful when instigated
early in the disease, and are more limited in advanced
cases. Foot hygiene, with the regular use of soap and
clean water with disinfectant, has proved to be useful at
the community level (MCGREGOR, 1994). The use of
diethylcarbamazine (DEC) therapy reduces the fre-
quency of recurrent adenolymphangitis due to the para-
site and thus the likelihood of developing chronic lym-
phatic lesions (OTTESEN, 1985; WHO, 1992). Treatment
with coumarin (5,6-benzo-o-pyrone) has been shown to
reduce oedema in all grades of lymphoedema (CASLEY-
SmirH, 1993). Elastic bandages have a beneficial effect
while the lymphoedema is still reversible. Secondary in-
fections should, of course, be appropriately diagnosed
and treated. Surgical interventions such as adenolym-
phatic shunting procedures may be attempted to reduce
the lymphostasis, but the duration of patency of the
shunt remains unknown (WHO, 1992). Tangential exci-
sion of the epidermal nodules with skin grafting can be
undertaken in advanced cases.

Even though elephantiasis appears in diseases of di-
verse aetiology, it is probably most frequently associated
globally with lymphatic filariasis. This mutilating dis-
ease presents diverse pathological intricacies, many of
which remain to be elucidated. Future research in this
field will, hopefully, help us understand and control the
mechanisms which bring about the suffering of millions
of people around the world. In the meantime, preventive
measures such as local hygiene, prevention and treat-
ment of secondary infections, and mechanical drainage
of lymphoedema, may delay the development of ele-
phantiasis and help people to continue to lead an active
life.
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