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Systemic sclerosis (SSc) is a chronic connective tissue 
disease of unknown aetiology that causes ischaemia 
due to widespread microvascular damage and excessive 
deposition of collagen in the skin and internal organs. 
SSc is often associated with Raynaud’s phenomenon, 
and together these can lead to digital ulcers (DUs) and 
hyperkeratosis (1). Bosentan is a dual endothelin receptor 
antagonist licensed for the management of pulmonary 
hypertension and the prevention of DUs in SSc. We 
report here a case in which remarkable remission of not 
only DUs, but also hyperkeratosis was achieved with 
long-term administration of bosentan.

CASE REPORT

A 54-year-old woman with a history of SSc and 
Raynaud’s phenomenon for 18 years presented with 
DUs, which had started 6 months previously and 
persisted. She had sclerodactyly with multiple, signi-
ficantly hyperkeratotic, superficial ulcers on the right 
index and both middle fingers (Fig. 1). The systemic 
manifestations included oesophagus dysmotility, gastro- 
oesophageal reflux disease, mild pulmonary fibrosis 
(with a reduction in transfer factor for CO (TLCO) to 65% 
at first presentation and 45% at the end of the 3-year 
follow-up), and slight pulmonary hypertension without 
progression in the last 3 years (the mean pulmonary 
arterial pressure had been around 25 mmHg determined 
only by echocardiographic measurements). She was 
positive for antinuclear antibodies (titre > 1:10,240) 
without detectable auto-antigen specificity. In addition, 
she had essential arterial hypertension. Digital arterial 
pulse oscillography showed pathological pulse volume 
in the right index finger, which was irreversible upon 
intravenous administration of nitroglycerine. The 
patient was taking nitrendipine 20 mg once daily, lisi-

nopril 20 mg once daily, and clonidine 150 mg twice 
daily, without effect on the DUs. Intravenous iloprost 
(5 ng/kg body weight/min), administered additio-
nally for 21 days, led to only temporary improvement. 
Oral bosentan (Tracleer®, Actelion Pharmaceuticals 
Deutschland Ltd., Freiburg, Germany) 62.5 mg once 
daily was subsequently introduced instead of iloprost. 
When the dose was increased to 62.5 mg twice daily, 
the patient developed dyspnoea, therefore the reduc-
tion in the dose to 62.5 mg once daily was required. 
Six weeks later, the dose could be elevated to 62.5 mg 
twice daily. Four months after initiation of continuous 
bosentan therapy, the ulcers healed completely, and the 
hyperkeratoses disappeared almost completely without 
any local therapy (Fig. 2). During the 3-year follow-up, 
the patient was taking bosentan uninterruptedly, and had 
insignificant relapses five times, with a single erosion of  
< 2 mm diameter on the right index finger. She develo-
ped one ulcer of 1 cm diameter on the right small finger, 
which healed within 3 weeks after increasing the dose of 
bosentan to 125 mg twice daily. During the remaining 
time she was free of DUs, with only scars under mild 
hyperkeratoses. The duration and frequency of episodes 
of Raynaud’s syndrome was significantly reduced. No 
major side-effects of bosentan were recorded.

DISCUSSION

DUs, which are present in approximately 25% of pa-
tients with SSc in Germany (1), are very painful and 
may have enormous negative impact (2). Amanzi et 
al. (3) classified DUs as follows: pure DUs (48.6% of 
1,614 analysed lesions), and DUs derived from pitting 
scars (44.1%), calcinosis (6.8%), or gangrene (0.8%). 
Some of the DUs were hidden behind hyperkeratosis 
(3). According to this classification, our patient had 
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Fig. 1. Severe hyperkeratosis 
covering ulcers on the proximal nail 
fold of (A) the right middle and (B) 
the index fingers.
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three pure DUs with prominent hyperkeratosis, together 
with hyperkeratoses without DUs. To our knowledge, 
description of digital hyperkeratoses and their therapeu-
tic response in SSc has not been thoroughly documen-
ted in the literature, although several case reports and 
studies describe the response of DUs to bosentan.

For the treatment of active DUs in SSc, calcium-
channel blockers, phosphodiesterase-5 inhibitors, and 
cyclic use of intravenous prostacyclin analogues have 
been suggested (4). Supportive therapies, such as keeping 
the whole body warm, or antiseptics are also important. 
Bosentan is licensed for prevention rather than therapy of 
DUs, based on two randomized, double-blind, placebo-
controlled trials; RAPIDS-1 and RAPIDS-2 (5, 6). How
ever, in some patients (7–9), in a retrospective study (10) 
and three prospective, open-label studies (2, 11, 12), it 
also had a curative effect. These clinical observations 
confirm the hypothesized role of endothelin in the patho-
genesis of DUs. The effect of bosentan on DUs is often 
reported for a shorter follow-up period (9, 11, 13). To 
our knowledge, the present paper includes the longest 
follow-up of case reports published thus far.

In summary, long-term bosentan administration can 
efficiently prevent ischaemic complications in SSc, 
including DUs, pain and secondary infections. It may 
also delay the progression of SSc, thus reducing skin 
fibrosis (11), and suggesting a possible future role in 
the prevention of severe sclerodactylias with derma-
togenic contractures. The prevention of episodes of 
Raynaud’s syndrome is also among the potential future 
indications (9). 

Digital hyperkeratoses are a rare, but typical finding 
in SSc, which can be isolated or associate with ulcers 
or pitting scars. We speculate that they may result from 
ischaemia, as they can accompany ischaemic lesions and 
regress on vasoactive therapies. In the future, it may be 
worth administering bosentan when only hyperkeratoses 
are present, thus preventing DUs. This report draws 
attention to these disregarded, but perhaps important, 
signs of digital ischaemia in SSc.
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Fig. 2. Almost complete recovery 
after 4 months of bosentan therapy 
(62.5 mg twice a day).
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