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ABSTRACT 
Systemic Sclerosis is a multisystemic disease characterized by sclerosis of the skin and visceral organs, vasculopathy (Raynaud's 
phenomenon) and autoantibodies. The criteria for the classification of the disease requires either proximal scleroderma (major 
criteria) orche presence oft of the 3 minor features namely sclerodactyly, digital pitting scars and bibasilar pulmonary fibrosis. There 
are 3 subsets of this condition - diffuse variant, limited variant (CREST syndrome) and Overlap Syndrome (where patients have 
features of other rheumatic diseases). There are localizedforms of scleroderma and pseudoscleroderma states. The presentingfeatures 
of Systemic Sclerosis are usually Raynaud's, skin changes and arthralgia. Systemic complaints like breathlessness, dyspepsia, etc 

depending on the organ involved maybe present. Management starts with patient education regarding the disease, skin care, exercises 
and regular medical check-up. There is no miracle cure but much can be done to improve the quality of life of the patient. Nifedepine 
and other drugs may improve Raynaud's phenomenon. Drugs can be used to treat other complications. Various medication have been 

tested as disease modifying drugs for scleroderma. These include drugs which inhibit collagen like D-penicillamine, colchicine, and 
immunosupressive drugs like cyclosporin. Ketotjfen, a mast cell stabilizer has been reported to be effective in scleroderma. As it is a 

relatively safe drug, clinical trials are underway. 
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INTRODUCTION 
Systemic sclerosis is, as the name suggests, a condition char- 
acterized by sclerosis or thickening. This typically involves 
the skin (scleroderma) as well as the visceral organs especially 
the lungs, heart, gastrointestinal tract and kidneys. Two other 
important features are seen. These are the presence of Raynaud's 
phenomenon (or vasculopathy) and the presence of 
autoantibodies. 

Scleroderma is the most visible clinical feature but not all 

patients with thickened skin have systemic sclerosis. The fol- 

lowing list of conditions may present with "scleroderma" and 
we should be aware of them before we make the diagnosis. 
1) Systemic Sclerosis 

The American College of Rheumatology has suggested a 

preliminary criteria for classification of Systemic Sclero- 
sist'i. The presence of the major criteria or the presence 
of two minor criteria is needed. 
Major criteria - Proximal scleroderma which is thicken- 
ing of the fingers and the skin proximal to the 
metacarpophalangeal or metatarsophalangeal joint. 
Minor criteria are a) sclerodactyly which is thickened 
skin involving the fingers only; b) Digital pitting scars; 
c) Bibasilar pulmonary fibrosis. 
There are three subsets of this condition: 
A) Diffuse cutaneous sclerosis - symmetrical widespread 
thickening of the skin, earlier visceral involvement, pres- 
ence of tendon friction rub and the autoantibody - anti- 

topisomerase 1. 

B) Limited disease - skin changes are limited to the distal 

extremities and face. There tend to be prominent 
telangiectasia, calcinosis (CREST syndrome). Visceral in- 

volvement tends to be later and the characteristic 
autoantibody is the anti-centromere antibody. 
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C) Overlap Syndrome - where patients have clinical fea- 
tures that satisfy the diagnostic criteria of more than one 
connective tissue disease eg Systemic sclerosis with 
polymyositis. 

2) Localized scleroderma 
This is predominantly a skin condition and there are two 
main types: 
Morphea - plaque like, guttate or generalized 
Linear - includes scleroderma en coup de sabre with or 
without facial hemiatrophy 

3) Environmental induced Scleroderma fascitis-related 
syndrome 
Vinyl chloride 
Toxic Oil Syndrome - rapeseed adulterated with aniline 
Graft versus host disease 
Cytotoxic drugs - bleomycin 
L-tryptophan in large doses to treat insomnia and anxiety 
(it is suggested that this is due to contaminant rather than 
L-tryptohan itself) 
The clues to the diagnosis of these scleroderma-like states 
are the absence of Raynaud's phenomenon, absence of 
involvement of the fingers and toes, absence of typical 
abnormal nailfold pattern and presence of eosinophilia 
and extcme myalgiaal. A careful history will often give 
us the diagnosis. 

4) Diseases with skin changes resembling Scleroderma 
Scleredema of Buschke 
Scleromyxedema 
Porphyria cutanea tarda 
Acromegaly 
Amyloidosis 
Phenyiketonuria 
Carcinoid syndrome 

CLINICAL FEATURES 

Presenting symptoms 
The common presenting symptoms are Raynaud's phenom- 
enon, skin changes and arthralgiat3t. The local study based On 

19 Scleroderma patients seen in Singapore over an 18 -month - 

period showed that 8 of the patients presented with skin 
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changes, 6 with joint pains and 2 with Raynaud's phenom- 

enont°t. 
Raynaud's phenomenon is extremely common even in a warm 

country like Singapore. Fourteen of the 19 local patients had 

Raynaud's. Exposure to the cold (eg in an air conditioned 

room) or to stress can cause vasospasm. The classical descrip- 

tion of fingers turning white, blue and then red may not be 

seen in all our local patients. The condition can be patchy and 

mild or very severe leading to digital gangrene. The absence 

of Raynaud's phenomenon makes one rethink the diagnosis. 

Skin Changes are seen in all patients, except in the very rare 

variant of Scleroderma sine scleroderma where the patient has 

visceral fibrosis typical of scleroderma but there are no skin 

changest'>. It has been reported that the skin fibrosis can follow 

visceral changes many years later. hi the early stages, there is 

bilateral symmetrical swelling of the skin. Later there is the 

typical tight hide bound skin. Often in the very late stages, the 

skin may begin to soften again. The changes in the skin that 

have been reported in the local series are as follows: proximal 

scleroderma, sclerodactyly, digital pitting scars, spontaneous 

ulcerations particularly over the bony prominences, 

hyperpigmentation, hypopigmentation and telangiectasia. In- 

terestingly, none of the patients in this small group had 

calcinosis. 
Musculoskeletal involvement is a common complaint and the 

long term problem are the contractures. True synovitis can be 

seen but is uncommon. Tenosynovitis results in the so called 

tendon friction rub which is classically seen in the diffuse 

variant of Systemic Sclerosis. Radiographic changes can be 

seen. There is soft tissue atrophy, subcutaneous calcinosis and 

osteolysis with resorption of the terminal phalange and even 

the radius and ulna. 
Muscular involvement is usually wasting and disuse but in 

those with Overlap Syndrome there is frank inflammatory 

myositis. 
Pulmonary involvement is seen in most of the patients. In the 

local series, 14 of the 19 patients had evidence of lung in- 

volvement. One patient died of respiratory complications. The 

typical abnormality in Scleroderma is interstitial pulmonary 

fibrosis. This is easily detected as a âiffusion abnormality with 

pulmonary function testing. Plain CXR may show the bibasilar 

pulmonary infiltrates. In the late stages the patient will be 

dysponcic or complain of a dry cough. Pleurisy may be seen 

and rarely, spontaneous pncumothoraxts>. Pulmonary hyperten- 

sion is a recognized complication seen particularly in those 

with the CREST syndrome. 
Cardiac involvement is not uncommon and was present in 12 

of the 19 local patients. This is typically the patchy fibrosis of 

the myocardium seen as left or right heart failure which is 

difficult to treat. The cause is thought to be the small vessel 

disease, and Raynaud's phenomenon has been demonstrated in 

the coronary vessels. Right heart failure or Cor Pulmonale, 

also develops as a result of chronic lung disease. 

Gastrointestinal involvement occurs in many patients. Thir- 

teen of the 19 local patients had gastrointestinal involvement. 

Fibrosis can affect the entire gastrointestinal tract from the 

esophagus down to the large bowels. Dysphagia is due to re- 

duced peristalsis especially in the lower third of the esophagus. 

The lower esophageal sphincter pressure is reduced and this 

leads to reflux and even esophagitis. Decreased motility of the 

duodenum and less so the stomach, leads to a feeling of 

epigastric fullness. Small bowel fibrosis result in malabsorp- 

tion, weight loss and sometimes a clinical picture of the blind 

loop syndrome. Large bowel involvement can cause 

pseudointestinal obstruction or just constipation. 

Renal involvement has been the dreaded complication which 

claimed many lives. Six of the 19 local patients had renal 

involvement and 1 died of acute renal failure. The typical 

renal crisis is characterized by acute rise in diastolic blood 

pressure of 110 mm Hg or more, with hypertensive retinopathy 

of Class III or IV, fits, proteinuria, hematuria, azotemia, 

microangiopathic hemolytic anemia and hyper-reninemiam. 

Nervous System Involvement is uncommon and was not seen 

in our local series. However, others have reported fits, 

hemiplegia and cranial nerve palsies due to cerebral infarction. 

Peripheral neuropathy has been reported and may be due to 

thickening of the epineurium and perineurium of the spinal 

roots and the peripheral nerves. 

Other organ Involvement include Hashimoto's thyroiditis'and 

impotence in the male patients. Sjogren's syndrome (charac- 

terized by dryness of the mouth, eyes, vagina) has been seen 

and there is fibrosis of the salivary glands. Oral cavity in- 

volvement is well recognized and is discussed elsewhere. 

LABORATORY TEST RESULTS 
Most patients with scleroderma have normal blood counts and 

routine blood tests. The antinuclear antibody test may be present 

and there are 2 tests which may help to classify scleroderma 

into the diffuse or the limited variant. The topoisomerase anti- 

body (previously called the Scl 70 antibody) is seen in 33% of 

those with the diffuse variant. The anticentromere antibody is 

seen in 43% of those with the limited variantm. 

All patients should have a full multisystem evaluation to 

look for visceral involvement. 

PATHOGENESIS 
The pathogenesis of Systemic Sclerosis is still unknown. There 

is ongoing research trying to link immunologic, vascular and 

the fibrotic process in scleroderma. The cells which are the 

key players are the endothelial cells, fibroblast, T cells, 

macrophages, platelets and mast cellst9>. Cytokines affect 

fibroblast proliferation and collagen production and the cytokine 

shown to increase collagen synthesis is Transforming Growth 

Factor Betat10>. 

MANAGEMENT 
There is really NO treatment for Systemic Sclerosis that has 

been proven effective in well controlled prospective trials. How- 

ever there is still much that a doctor can do for these patients. 

Many different drugs have been tried for this condition and 

these will be discussed. A general guide for the management 

of these patients is given here. 

1) Establish diagnosis 
The criteria recommended by the American College of 

Rheumatology is a useful guide. Consider the differential 

diagnoses given above. 

2) Multisystem evaluation 
This is very important as the disease is multisystem. The 

presence of renal or pulmonary involvement affects the 

prognosis of the patient adversely. Furthermore, patients 

with visceral involvement are often treated more aggres- 

sively and the problems arising from the organ involve- 

ment require treatment too. 

3) Patient education 
Systemic Sclerosis is a chronic disease and the patient has 

to understand the disease and participate in his/her health 

care. He/She must be reassured that though there is no 

miracle drug, much can be done to help make his/her life 

More comfortable. He/She has to know simple common 

sense management of his/her medical problems eg avoid- 

ance of cold if he/she has severe Raynaud's and know how 

to seek help for emergencies. He/She should also learn to 

live with his/her chronic illness and the occasional periods 

of depression. A good doctor -patient relationship is impor- 

tant and the same doctor should preferably follow-up the 

patient. 
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4) General Management 
This includes proper care of the dry thick skin, avoidance 
of harsh soaps, irritating clothes, proper care of skin ul- 
cers. These ulcers are difficult to heal because of the poor 
circulation. They have to be kept very clean. Clean ulcers 
may heal faster with special dressings like Hydrocolloid 
Membrane. Proper physiotherapy, carefully used splints 
and occupational therapy will help the patient achieve bet- 
ter range of motion and avoid contractures.For the aches 
and pains, nonsteroidal anti-inflammatory drugs (NSAID's) 
are very useful. However, care has to be taken in those 
with renal involvement as NSAID's can cause reversible 
NSAID nephropathy. 

5) Management of Raynaud's 
For those patients with severe Raynaud's avoidance of cold 
temperatures is very important. This may mean wearing 
warm clothes and even gloves at the work places. Some- 
times the patient has to transfer to another work place 
because the temperature is bad for her Raynaud's. In addi- 
tion, we may have to add drugs if it is problematic. 
Nifedepine is considered by some to be the gold standard 
for Raynaud's". However it is not always effective. Other 
calcium channel blockers like Felodipine and isradipine 
have been shown to be useful. Topical agents may be tried 
as sometimes the vasospasm is patchy and if there is sys- 
temic side -effects from the calcium blockers eg hypoten- 
sion and worsening reflux esophagitis due to relaxation of 
the lower esophageal sphincter pressure. Topical agents 
reported to be useful are the 1% Glyeryl trinitrate which 
has been shown to reduce frequency and severity of at- 
tacks and reduce ulcer size. Transdermal prostaglandin E2 
(PGE2) analogue has also been used successfully. Another 
oral agent that is useful is Ketanserinc't. This is a Serotonin 
S2 receptor antagonist. This has been tested in 222 pa- 
tients with Raynaud's (79 of whom have Systemic Sclero- 
sis) at 40 mg tds and found to decrease the frequency of 
attacks. In patients with impending gangrene of the ex- 
tremities due to severe Raynaud's, i/v pentoxifylline 600mg 
BD" has been shown to be useful. Another intra venous 
drug found to be of use is Prostaglandin El. Twelve pa- 
tients (l0 with Scleroderma) showed significant improve- 
ment of their Raynaud's and healing of their ulcers°"). One 
recent report is very interesting. A lady with Scleroderma 
suffered an acute myocardial infarct and was given intra- 
venous Recombinant Tissue Plasminogen Activator. Sur- 
prisingly her Raynaud's improved, ulcers healed and later 
even her skin sclerosis got better, suggesting that Tissue 
plasminogen may have a role in the pathogenesis of 
Scleroderma)" >. 

6) Disease modifying drugs 
Various have been tested in Scleroderma. In general there 
are two groups - those which inhibit collagen and those 
which are immunosuppressive. 
A) Drugs which inhibit collagen are as follows: 
N acetyl cysteine has been subjected to a 1 -year double 
blind placebo controlled trial and found to be of no use. 
POTABA (potassium para aminobenzoatc) has anti 
serotonin and anti fibrosis effect. However, though the early 
report that 135 cases showed remarkable improvement, it 

was later found to be of not much use. Colchicine was 
popular at one time as it depolymerizes fibroblast 
microtubules and inhibits secretion of collagen and was 
potentially useful in this fibrotic illness. A report of its use 
in 19 patients showed that 17 improved and those on a 

higher dose and with a shorter history of illness did bet- 

ter°6). However a double blind cross -over study of 
colchicine 1.2 mg per day for 6 months showed no benefit 
from the drug. Cyclofenil, a weak estrogen, which de- 

creases the synthesis of proteoglycans and reduces con- 
nective tissue synthesis was tested for 6 months. No dra- 
matic improvement was seen but the patients apparently 
got along better during treatment". D-penicillamine (D - 
pen) acts to cleave cross linkage of new collagen. A large 
retrospective study showed that it was indeed useful. They 
looked at 73 patients who were given D -pen and compared 
them to 45 patients who were not given the drug. They 
found that 16% of those given D -pen had new organ in- 
volvement while 33% of those not on D -pen had new or- 
gan involvement. The 5 -year survival was 88% for those 
on D -pen and 66% for those not on D -pen". Retinoids 
inhibit normal fibroblast proliferation and reduces 
procollagen production by normal and scleroderma skin. 
In one study, 9 of 13 patients who were given isotretinoin 
1 mg/kg/day for a period of 6 to 9 months showed im- 
provement in their skin°'t. Recombinant Gamma Interferon 
down regulates production of procollagen by fibroblast and 
was tested in 10 patients. They were given 100 µg/day and 
showed improvement in their skin and musculoskeletal pa- 
rameter, dysphagia and creatinine clearance". Alpha in- 
terferon is a less potent inhibitor of collagen synthesis. 
Another interesting drug is Ketotifena't. This is a mast cell 
stabilizer and antagonizes mast cells products. The skin of 
scleroderma patients have been demonstrated to have "phan- 
tom mast cells", or actively degranulating mast cells. The 
tight skin mouse model has been given the drug and im- 
proved. There was a report of 2 patients with severe 
scleroderma who showed dramatic improvement with 
ketotifen. A prospective controlled study is in progress. 
The most attractive thing about this drug is its safety pro- 
file and easy availability. 

B) Immunosuppressive drugs 
Steroids are useful in the early edematous phase of the 
disease but do not alter the progress of skin or visceral 
involvement in the long mn. It does improve arthralgia 
and myositis which are seen in those with overlap syn- 
drome. Azathioprine has been tested on 21 patients and 
found to be ineffective. Chlorambucil has been subjected 
to a stringent 3 -year double blind controlled study. Unfor- 
tunately this drug was also found to be ineffectivea'l. 
Thymopentin is a 5 amino acid sequence that retains the 
biologic activity of Thymopoictin. Ten patients were en- 
rolled in an open study and 8 showed improvement in 

Raynaud's and skin thickeninga't. Cyclosporin has been 
tested in several small studies but the main concern is the 
possible renal complication. Recently a small study was 
conducted to test the safety and efficacy of low dose 
cyclosporin at doses from 1 mg/kg/day to 5 mg/kg/day. 
Minimal reversible renal toxicity was noted and there was 
improvement in the skin and musculoskeletal parameters". 
Methotrexate, a drug increasingly popular in rheumatic 
therapeutics has been studied. Two open studies have been 
reported and found promising". 
C) Other Therapy 
Other interesting therapeutic modalities include Total 
Lymphoid Irradiation which was found to be not, useful 

and in fact may worsen the gastrointestinal complications; 
and Lymphoplasmaphcresis which is promising. 

7) Management of Complications 
The management of pulmonary complications begins with 

prevention. Smoking aggravates the pulmonary fibrosis and 
the patient must be strongly advised against smoking. D - 

pen has been shown to improve the diffusion capacity of 
the lung in scleroderma in a retrospective study°°. Inter- 
estingly POTABA at the dose of 12gm/day for 4.2 years 
has been reported to reduce the expected decline in the 

Forced Vital Capacity("). The cardiac status may be im - 
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proved with Nicardipincoe3. Twenty patients were studied 
and showed improved left ventricular ejection fraction and 

decreased mean global score. The management of the 

gastrointestinal complications begin with common sense. 
Those patients with reflux should be advised against eat- 

ing a full meal just before bed time and often, elevation of 
the head of the bed may help relieve symptoms. Histamine 
2 blockers and Omeprazole" have been found to be use- 

ful. In those with blind loop syndrome, cyclical antibiotics 

have been tried. When all else fail in patients with severe 

bowel involvement and pseudointestinal obstruction, home 

central venous hyperalimentation has been used"). Renal 

complications have been treated successfully with 
Angiotensin Converting Enzyme -(ACE) inhibitors. Therapy 

has improved the survival of patients with renal crisis - 

15% 1 -year survival if not on an ACE inhibitor and 76% 

1 -year survival for those given the drug(?). Not all patients 
responded, but the improvement in survival is indeed en- 

couraging. 

PROGNOSIS 
Five-year survival of patients with scleroderma is about 60% 

(range 34-80%). The 10 -year survival is about 47% (range 35 

to 74%n)t30. There are factors which may help predict progno- 

sis. The older literature suggests that males, non-white and 

older patients have poorer outcome. The presence of renal 

involvement is a bad prognostic featuret3't. Pulmonary and car- 

diac involvement also adversely affect the outcome. Skin in- 

volvement can also be used to predict prognosis. Those pa- 

tients with diffuse skin involvement have been shown to have 
a poorer prognosis as compared with those who have limited 

diseaseta3. Recently, it has been shown that it is not just the 

distribution but also the degree of skin thickening, evaluated 

as a total skin score, which can predict prognosis. Those with 

a higher skin score have shorter survival". 

CONCLUSION 
Systemic sclerosis is a difficult condition to manage. Much 
more basic research is needed to study its pathogenesis and 

much more clinical research is needed to study drugs shown to 

be potentially useful for the condition. 
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