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We report the use of topical application of recom-
binant human basic fibroblast growth factor
(rhbFGF) to successfully treat therapy-resistant,
chronic leg ulcers in scleroderma. Endothelial cell
FGF receptors are directly stimulated by bFGF;
also, bFGF promotes the regeneration of capillary-
rich granulation tissue. We conclude that topical
bFGF may be a powerful new pharmacologic tool
for treating severe skin ulcers.
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Leg ulcers are a common and difficult complica-
tion in many connective tissue diseases.1 In
patients with connective tissue diseases, even

minor trauma to the legs commonly results in leg
ulcers resistant to therapy. We report a patient with
systemic sclerosis–dominant overlap syndrome and
recalcitrant skin ulcers on both legs. The patient
underwent 5 years of unsuccessful treatment using
many different approaches, including 3 skin grafts
and systemic and local therapies. Recently, the
importance of growth factors in wound healing has
become obvious, and topical recombinant human
basic fibroblast growth factor (rhbFGF) has been
introduced for clinical application. bFGF directly
stimulates FGF receptors on the fibroblasts and the
endothelial cells2; additionally, it strongly promotes
proliferation of fresh, capillary-rich granulation tissue
in the wounds. Marked fibrosis and deposition of 
collagenous tissue characterize scleroderma and
related diseases. These diseases also are characterized
by overproduction of growth factors including trans-
forming growth factor �, connective tissue growth

factor, platelet-derived growth factor, and FGF.
Therefore, we were concerned of the risk of aggravat-
ing the preexisting fibrosis of scleroderma in our
patient with the application of topical rhbFGF; how-
ever, all the patient’s ulcers were reepithelialized
within 20 days after starting therapy, and no visible
recurrence developed during the 20-month follow-up
period. This treatment is potentially an important
new approach for recalcitrant skin ulcers in the set-
ting of autoimmune collagen diseases.
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Figure 1. Multiple skin ulcers in systemic sclerosis–
dominant sclerotic skin. The ulcers were fingertip sized,
appeared deep and punched out, and were covered
with necrotic tissue.
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Case Report
A 45-year-old woman with multiple skin ulcers on
both shins and insteps presented to the dermatology
clinic of Mie University Hospital, Japan. She had an
11-year history of overlap syndrome that included

systemic sclerosis, polymyositis, and systemic lupus.
Except for the sclerosis of her skin, the patient’s sys-
temic manifestations had been well controlled by oral
cyclosporine 100 mg daily and prednisolone 10 mg
daily. The multiple skin ulcers first appeared on the
sclerotic skin of her legs 6 years prior to presentation.
The ulcers were fingertip sized, appeared to be deep
and punched out, and were covered with necrotic 
tissue (Figure 1). The fascia and tendon sheaths in
the ulcers were necrotic at the initial presentation
and were removed surgically.

Histologically, the deep dermis was replaced with
thick hyalinized collagen bundles, and there was a
superficial perivascular lymphocytic infiltrate. The
epidermis was atrophic, and sweat glands were
entrapped by expanded dermal fibrous tissue. Vessels
proliferated in the papillary dermis (Figure 2A). The
lumen of the arteries in the deep dermis is narrow
(Figure 2B). Therefore, both arterial and venous
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Figure 3. Vessels of the legs with marked calcification,
which forms a weblike pattern on x-ray.

Figure 2. The deep dermis is replaced with thick 
hyalinized collagen bundles, and there is a superficial
perivascular lymphocytic infiltrate. The epidermis is
atrophic and sweat glands are entrapped by expanded
dermal fibrous tissue. Vessels proliferate in the papillary
dermis (A). The lumen of the arteries in the deep 
dermis is narrow (B)(H&Es, original magnifications 
�40 and �100).
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changes were involved in the pathogenesis of the
ulcers in the present case. Results of a radiologic
examination revealed the vessels of the patient’s legs
had marked calcification, which formed a weblike
pattern (Figure 3).

We believe that the severely impaired dermal
and subcutaneous circulation of the patient was
making her ulcers highly resistant to therapy.
Because of the presence of chronic venous insuffi-
ciency, we prescribed a compression dressing using
stockings and elastic bandages; however, this treat-
ment did not improve the lesions. Intravenous and
topical prostaglandin E1 also were not effective.

Additionally, 3 attempts to apply split-thickness
skin grafts were unsuccessful, with none of the skin
grafts surviving despite the absence of signs of infec-
tion. Of note, systemic manifestations during this
period were well controlled. Laboratory findings,
including erythrocyte sedimentation rate, C-reactive
protein level, and anti–double-stranded DNA anti-
body titer, were all within reference range.

The patient was started on a new therapeutic reg-
imen that consisted of 30 �g of rhbFGF topically
applied to the wounds daily in combination with
prostaglandin E1 ointment. Before application of
rhbFGF, necrotic tissue was surgically removed, and
the ulcers were cleansed with sterile saline. Next,
the rhbFGF solution (0.1% in saline) was sprayed
onto the lesions, which were then covered with 2 g
of 0.003% prostaglandin E1 ointment and dressed
with sterile gauze sheets. Within 10 days of starting
treatment, proliferating pink granulation filled the
ulcerative lesions. Within 20 days, the lesions were
completely reepithelialized (Figure 4). The ulcers
did not recur during the 20-month follow-up period.
No wound-healing abnormalities or exacerbation of
scleroderma were identified.

Comment
Recalcitrant skin ulcers are a common complication
in connective tissue diseases. The prevalence rate of
leg ulcers in patients with systemic sclerosis is as
high as 50% or more.3 In healthy individuals, wound
healing advances step-by-step through hemostasis,
inflammation, propagation, and then restructuring.
Various inflammatory cells, cytokines, and growth
factors play specific roles in each step.

Some fibrous connective tissue diseases are char-
acterized by impaired wound healing. The precise
mechanisms underlying fibrotic changes and ulcera-
tion are still obscure, but impaired circulation, infec-
tion, and disease-induced changes in mechanical
pressure have been proposed as causative factors.
Surgical treatments for major arterial and venous
insufficiency, including bypass grafting, percutaneous
transluminal angioplasty, and saphenectomy, have
been used; however, these treatments have high sur-
gical complication rates and poor success rates.

Multiple cytokines and growth factors play an
important role in wound healing. Representative
growth factors include transforming growth factor �,
connective tissue growth factor, platelet-derived
growth factor, and bFGF. These growth factors have
pluripotential biologic activities aside from growth
regulation of fibroblasts in wound healing.4 Expres-
sion of these growth factors elevates during the
wound healing process.5 Topical application of nerve
growth factor was unsuccessfully used for skin ulcers

Figure 4. All ulcers completely reepithelialized within 
20 days after starting treatment with recombinant
human basic fibroblast growth factor.
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in the setting of systemic sclerosis.6 We report the
effects of topical rhbFGF for the treatment of ulcers
in a patient with systemic sclerosis. bFGF receptors
are strongly expressed on the neocapillary endothe-
lial cells and on granulation tissue fibroblasts.2,7-11

bFGF binds to these FGF receptors and induces
fibroblast activation and vascular proliferation. Dur-
ing the wound-healing process, especially the restruc-
turing phase, bFGF also stimulates keratinocyte
proliferation.5 These mechanisms may underlie the
rapid reepithelialization in the present case.

Painful chronic lesions on the legs greatly
impaired our patient’s quality of life. Topical rhbFGF
appears to be a safe and effective tool for treating
ulcerative skin lesions in systemic sclerosis and
related diseases.
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