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Abstract As the diagnosis of systemic sclerosis (SSc) is
generally suggested by the presence of Raynaud’s phenom-
enon followed by typical skin thickening associated with the
presence of additional extracutaneous features, capillaro-
scopic abnormalities, and characteristic autoantibodies, the
first classification criteria, published by the American
Rheumatism Association in 1980, were based only on clinical
and chest X-ray items. As a consequence, 10% to 20% of the
patients did not meet these criteria. In 1988, an international
consensus was reached resulting in the proposal of a new and
more practical classification based on the judgment and
clinical practice of an expert panel. This classification
introduced the SSc nail fold capillaroscopy abnormalities
(dilation and/or avascular areas) and specific antinuclear
antibodies. Two subsets of SSc emerged from discussions:
diffuse cutaneous SSc (dcSSc) and limited cutaneous SSc
(lcSSc). The calcifications, Raynaud’s phenomenon, esopha-
geal hypomotility, sclerodactyly, and telangiectasia (CREST)
syndrome can be considered an lcSSc. In 2001, LeRoy and
Medsger, realizing the shortcomings of the 1988 subsets in
being too exclusive and taking advantage of increased
experience with nail fold capillaroscopy and autoantibody
determination, proposed criteria for an additional early or
limited subset of SSc (lSSc), to supplement the previously
recognized lcSSc and dcSSc forms. Patients with lSSc must
have Raynaud’s phenomenon and SSc-specific nail fold
capillary changes and/or SSc-specific autoantibodies. Some
lSSc patients who have no cutaneous involvement but common
SSc nail fold capillaroscopy abnormalities, specific antinuclear

antibodies, and visceral involvement are sometimes called SSc
sine scleroderma. Whether or not lSSc and SSc sine scleroder-
ma are the same or two different subsets is currently not known.
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Classification

Systemic sclerosis (SSc) is a connective tissue disease of
unknown origin characterized by fibrosis of the skin (a
hallmark of the disease) and internal organs, associated with
severe microangiopathy and T lymphocyte activation with
autoantibodies and a possible role of B cells in fibrosis. SSc
preferentially affects women (female-to-male ratio approxi-
mately 8:2) and generally begins between 45 and 65 years.
This connective tissue disease has a worldwide distribution.
The exact prevalence remains unclear with a considerable
disparity between areas and countries: reports range from 30.8
to 286 cases per million. A recent study of SSc in the Detroit
area (USA) based on a capture–recapture analysis estimated
the prevalence to be 276 cases per million adults [1]. Using
the same methodology, Le Guern et al. reported the
prevalence of SSc in Seine-Saint-Denis (a suburb of Paris)
to be 158.3 (95% confidence interval, 129–187) per million
adults [2]. The 10-year survival rate varies from 60% to 90%
depending on the cutaneous extension [3]. Survival also
depends on whether or not there is visceral involvement,
interstitial lung disease and pulmonary arterial hypertension
currently being the two major causes of death [4].

Diagnosis

The diagnosis of SSc is generally suggested by the presence
of typical skin thickening and hardening (sclerosis) which
usually begins with the fingers. Raynaud’s phenomenon
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usually precedes the skin involvement by several weeks
to several years. The diagnosis is supported by the
presence of additional extracutaneous features, capillaro-
scopic abnormalities, and characteristic autoantibodies. A
skin biopsy is not usually required in order to confirm
the diagnosis but may sometimes be needed to differen-
tiate SSc from other syndromes such as eosinophilic
fasciitis, scleredema, or scleromyxedema.

Patients generally have variable degrees of skin sclerosis.
The greatest degree of skin involvement is observed on the
fingers, hands, and face, especially in the early stages of the
disease. The diagnosis may be difficult during the first few
months of the disease. At this early stage of the disease, soft
tissue swelling rather than skin induration may be the most
prominent feature (puffy fingers). Other cutaneous features,
such as calcinosis or telangiectasia, may be helpful in
confirming the diagnosis but are often absent in the early
stages.

The combination of skin induration and one or more of the
following clinical features supports the diagnosis of SSc:

– Heartburn and/or dysphagia of new onset due to distal
esophageal dysmotility

– Acute onset of hypertension and renal insufficiency
– Dyspnea on exertion associated with interstitial lung

disease
– Dyspnea on exertion associated with pulmonary arterial

hypertension
– Diarrhea with malabsorption or intestinal

pseudo-obstruction
– Facial, tongue, lip, or hand telangiectasia
– Digital ulcer and or digital pitting scar
– Typical microvascular changes on nail fold

capillaroscopy.

The presence of characteristic autoantibodies is supportive
of the diagnosis of SSc. Antinuclear antibodies are present in
up to 90% of SSc patients [5]. Specific autoantibodies
include anticentromere (ACA), antitopoisomerase-I (Scl-70),
anti-RNA polymerase, or U3-RNP antibodies. Antinuclear
antibody positivity (with a nucleolar staining pattern) is also
frequently observed. However, the diagnosis of SSc is not
excluded by the absence of antinuclear antibodies [6].

Some SSc patients also have signs of other defined
connective tissue diseases, such as systemic lupus eryth-
ematosus, rheumatoid arthritis, and polymyositis. This is
called overlap syndrome and occurs in roughly 10% of SSc
patients [7].

Classification

Classification criteria are an essential component of SSc
research as they ensure that patients recruited for studies

have similar features and allow results to be compared
across studies. There has been increasing recognition of
subsets within the spectrum of SSc, in the belief that
subsets of patients differ in terms of disease expression,
response to therapy, morbidity, and prognosis. Thus, the
accurate identification of disease subsets may improve the
ability to prognosticate organ involvement and survival,
develop appropriate screening programs, and guide treatment
recommendations [8].

The 1980 ARA criteria for SSc

The first aim of the 1980 American Rheumatism Association
(ARA) classification criteria for SSc [9] (Table 1) was to
distinguish SSc from non-SSc. SSc cases and non-SSc cases
were submitted by 29 centers based on their own expertise.
After Committee review, 797 cases were included in the
study for analysis. There were 264 definite SSc cases, 35
probable or early stage SSc cases, 85 overlap syndrome
cases, 172 systemic lupus erythematosus cases, 120 poly-
myositis/dermatomyositis cases, and 121 cases of Raynaud’s
phenomenon not caused by the previous disorders. Among
the 264 definite SSc cases and 35 probable SSc cases, 91%
and 51%, respectively, had proximal skin involvement. For
this reason, proximal scleroderma was defined as a major
criterion with a high sensitivity and specificity for the
diagnosis (91% and 99%, respectively). It is important to
point out that this classification was developed using data
from patients with a connective tissue disease, and thus,
while it makes it possible to discriminate between SSc
patients and patients with another connective tissue disease,
it is not intended for use in the diagnosis of SSc beyond this
context. Moreover, the 1980 ARA criteria make no attempt
to deal with disease heterogeneity. This first classification
suggested two major subsets of SSc, the first one with
proximal cutaneous sclerosis (diffuse form) and the second
one without proximal cutaneous sclerosis (i.e., a more
limited form).

Table 1 Preliminary criteria for the classification of systemic
sclerosis [9]

Major criterion: proximal cutaneous sclerosis (tightness, thickening, and
non-pitting induration of the skin proximal to the metacarpophalan-
geal or metatarsophalangeal joints, affecting other parts of the
extremities, face, neck, or trunk; usually bilateral, symmetrical, and
almost always including sclerodactyly)

Minor criteria: sclerodactyly, digital pitting scars of fingertips or loss
of substance of the distal finger pad, and bibasal pulmonary fibrosis
(in the absence of proximal scleroderma)

One major criterion or two or more minor criteria were found in 97%
of definite systemic sclerosis cases (sensitivity 97%) but in only 2% of
the comparison patients (specificity 98%)
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To evaluate these proposed criteria, the Pittsburgh cohort
(1972–1983) of 639 patients with SSc, comprising 315 with
diffuse SSc (49%) and 324 with limited SSc, was tested
[10]. Of the latter group, 134 (21% of total SSc, 41% of
limited SSc) did not fulfill the major preliminary 1980 ARA
criterion, and 67 (10.5% of total SSc, 20% of limited SSc)
did not fulfill either the major or two of the three minor
criteria [10]. In a second publication, Lonzetti et al. reviewed
the records of 259 French Canadian patients, diagnosed as
definite SSc, 29 cases of which were considered diffuse
(truncal skin involvement), 78 intermediate (skin involvement
not truncal, but proximal to metacarpophalangeal joints), and
152 limited (sclerodactyly only, plus Raynaud’s phenomenon)
[11]. Two thirds of the 152 patients with limited SSc did not
fulfill the 1980 ARA preliminary criteria. Nonetheless, 50%
of the limited SSc patients were ACA antibody positive, and
two thirds had significant nail fold capillary abnormalities.
By adding nail fold capillary findings and ACA, the
sensitivity of the 1980 ARA criteria improved from 33.4%
to 91.5%. In a more recent publication comparing 87 SSc
patients from France and 240 SSc patients from the USA
[12], 76/87 (13%) of French patients and 199/240 (17%) of
the American patients did not meet the 1980 ARA criteria
for SSc. This underlines the need for a more precise
classification.

Limited versus diffuse cutaneous SSc: the 1988 LeRoy
et al. classification

In 1988, an international consensus was reached resulting
in the proposal of a new and more practical classification
based on the judgment and clinical practice of an expert
panel [13]. Interesting is this classification introduced SSc
nail fold capillaroscopy abnormalities and specific antinu-
clear antibodies. Two subsets of SSc emerged from
discussions: diffuse cutaneous SSc (dcSSc) and limited
cutaneous SSc (lcSSc) [13]. When skin thickening is distal
to the metacarpophalangeal joints, it is called sclerodactyly.
The question of whether dcSSc and lcSSc are different
diseases or represent different phenotypes of the same
disease has not yet been settled, but transition from one to
the other is seldom seen, which could favor the former
interpretation (Table 2). Importantly, the two classical
specific SSc autoantibodies segregate clearly between the
subsets, lcSSc being associated with ACA and dcSSc with
antitopoisomerase antibodies. If this classification were
applied to the 639 Pittsburgh cohort patients [10], most of
these SSc patients would be expected to fall within one or
other of these SSc subsets. This subdivision may identify
pathogenetically distinct subsets. Patients with dcSSc are
more prone than lcSSc patients to develop severe lung,
renal, or myocardial involvement, particularly during the
first 3 to 5 years of SSc evolution [14] and more frequently

have antitopoisomerase autoantibodies. For example, the
risk of developing a scleroderma renal crisis is higher in
dcSSc than in lcSSc patients, with an odds ratio above 7
compared with [15]. Consequently, the prognosis and
survival from onset of the disease is worse in dcSSc than
in lcSSc. The lcSSc/dcSSc classification has been widely
accepted and used in numerous clinical studies and
therapeutic trials.

Calcifications, Raynaud’s phenomenon, esophageal
hypomotility, sclerodactyly, and telangiectasia (CREST)
syndrome can be considered as a lcSSc. This subset was
first described as a benign form of SSc [16]. CREST
patients could have three, four, or all five of the syndrome
features, and the components were probably never meant to
serve as criteria for a special subset of SSc patients.
Features of CREST occur with time irrespective of other
disease characteristics. Moreover, calcifications, Raynaud’s
phenomenon, esophageal hypomotility, and telangiectasia
are also common in dcSSc [17]. Therefore, the use of
CREST to define a subset of SSc patients is not helpful and
may in fact be confusing albeit some lcSSc patients sometimes
have a particular presentation with many calcifications and
lots of telangiectasia.

Limited SSc: the 2001 LeRoy et al. classification

In 2001, LeRoy and Medsger, realizing the shortcomings of
the 1988 subsets in being too exclusive and taking
advantage of the increased experience with nail fold

Table 2 Criteria of classification of diffuse and limited cutaneous
systemic sclerosis according to LeRoy et al. [13]

Diffuse cutaneous SSc (dcSSc)

Onset of Raynaud’s phenomenon within 1 year of onset skin changes
(puffy or hidebound)

Truncal and acral skin involvement

Presence of tendon friction rubs

Early and significant incidence of an interstitial lung disease, oliguric
renal failure, diffuse gastrointestinal disease, and myocardial
involvement

Absence of ACA

Nail fold capillary dilatation and capillary destruction

Antitopoisomerase antibodies (30% of patients)

Limited cutaneous SSc (lcSSc)

Raynaud’s phenomenon for years (occasionally decades)

Skin involvement limited to hands, face, feet, and forearms (acral) or
absent

A significant late incidence of pulmonary hypertension, with or
without interstitial lung disease, trigeminal neuralgia, skin
calcifications, and telangiectasia

A high incidence of ACA (70–80%)

Dilated nail fold capillary loops, usually without capillary dropout
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capillaroscopy and autoantibody determination, proposed
criteria for an additional early or limited subset of SSc
(lSSc), to supplement the previously recognized lcSSc and
dcSSc forms (Table 3) [18]. Patients with lSSc must have
Raynaud’s phenomenon and SSc-specific nail fold capillary
changes and/or SSc-specific autoantibodies. Some SSc
patients, early in their disease course, may present to clinic
without skin involvement, but the SSc diagnosis should be
based on clinical and serologic findings. Patients with lSSc
may or may not later develop lcSSc or dcSSc. It is not yet
clear whether lSSc should be considered an early stage of
the disease. However, it is important to include such
patients in the prospective population database since they
may be informative regarding the development of typical
SSc organ involvement. Nevertheless, the proposal for lSSc
has not gained wide acceptance, perhaps because lSSc and
lcSSc are easily confused.

SSc sine scleroderma

Some lSSc patients who have no cutaneous involvement
but have SSc nail fold capillaroscopy abnormalities,
specific antinuclear antibodies, and visceral involvement
are sometimes called SSc sine scleroderma [19]. Whether
or not lSSc and SSc sine scleroderma are the same or two
different subsets is currently not known. Using the
Pittsburgh scleroderma databank, Poormoghim et al. [19]
identified 66 SSc patients with no skin changes, who were
called SSc sine scleroderma. Eighteen of the patients who
initially had no skin changes later developed sclerodactyly
and were classified as having lcSSc. The mean duration
from the first Pittsburgh visit to the development of
sclerodactyly was 3.9 years (median 3.6 years). These 18

lcSSc patients were added to a previously identified 490
lcSSc comparative group. Thus, the final study group
consisted of 48 patients with no skin thickening at the time
of first evaluation or at any time during follow-up (SSc sine
scleroderma group) and 507 patients with lcSSc. The mean
duration from symptom onset to study entry was 15.1 years
for SSc sine scleroderma patients and 20.7 years for lcSSc
patients. At the time of their final evaluation, the 48 SSc
sine scleroderma patients had a mean total disease duration
of 18.6 years since onset and had not developed lcSSc or
any other connective tissue disease. When the SSc sine
scleroderma patients were stratified according to age, sex,
and disease duration from onset, there were no differences
in the frequencies of symptoms and organ involvement.
Bibasal fibrosis on chest X-ray concerned 39% of SSc sine
scleroderma patients compared to 37% of lcSSc patients
and pulmonary arterial hypertension 23% versus 13%,
respectively (p=NS). Not all patients were tested for
antinuclear antibodies, but there were no significant differ-
ences in the frequencies with which ACA were detected in
the two groups (31% in SSc sine scleroderma and 54% in
the lcSSc, p<0.09). Thus, it is difficult to consider SSc

Limited SSc (lSSc)

Raynaud’s phenomenon, objectively documented by

Direct observation of any two of

Pallor (well-demarcated whitening of acral skin)

Cyanosis (dusky blueness, which disappears on rewarming)

Suffusion (well-demarcated redness)

Direct measurement of response to cold by

Objective evidence of delayed recovery after cold challenge

Nielsen test or equivalent (see text)

Abnormal widefield nail fold capillaroscopy (consisting of dilation and/or avascular areas)

SSc selective autoantibodies (anticentromere, antitopoisomerase I, antifibrillarin, anti-PM-Scl,
anti-fibrillin, or anti-RNA polymerase I or III in a titer of 1:100 or higher)

Limited cutaneous SSc (lcSSc)

In addition to the criteria for lSSc, lcSSc patients must demonstrate cutaneous involvement distal to the
elbows, knees, and clavicles. Put the other way round, skin tautness of the fingers, hands, forearms, legs,
feet, toes, neck, and face in the absence of skin tautness of the arms, chest, abdomen, back, or thighs
(which defines dcSSc), in addition to the criteria for lSSc, defines lcSSc. Also, lcSSc can overlap with
any other disease (including type I diabetes mellitus); CREST (calcinosis, Raynaud’s phenomenon,
esophageal involvement, sclerodactyly, and telangiectasia) is a synonym for lcSSc

Table 3 Criteria of classification
of limited systemic
sclerosis [18]

If Raynaud’s phenomenon is
subjective only, both SSc
capillary pattern and
SSc selective autoantibodies
(in titer >1:100) are required to
define ISSc. ISSc can
overlap with any
other disease

Fig. 1 The four possible evolutions of limited systemic sclerosis
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sine scleroderma as an early stage of the disease. We can
probably consider lSSc as sometimes representing an early
stage of the disease if symptoms have evolved for
less than 5 years, but clearly, after 5 years’ evolution,
especially if organ involvement occurs, these patients
should be considered as having another subset of SSc and
should be called SSc sine scleroderma. We have already
seen patients of this type who never go on to develop skin
thickening.

Like Poormoghim et al. [19], we believe that a patient
should be considered to have SSc sine scleroderma if he or
she has all of the following features:

1. Raynaud’s phenomenon or a peripheral vascular
equivalent (digital pitting scars, digital-tip ulcers,
digital-tip gangrene, and abnormal nail fold capillaries);

2. positive antinuclear antibodies;
3. any one of the following: distal esophageal hypomotility,

small bowel hypomotility, pulmonary interstitial fibrosis,
primary pulmonary arterial hypertension (without fibro-
sis), cardiac involvement typical of scleroderma, or renal
failure consistent with a scleroderma renal crisis; and

4. no other defined connective tissue or other disease as a
cause of (1), (2), or (3).

Besides the 1980 ARA criteria for SSc [9], the 1988
LeRoy et al. classification [13] gives us the opportunity to
distinguish the two most frequent subsets of SSc: lcSSc and
dcSSc, which clearly correspond to two distinct clinical,
biological, and prognosis subsets. In an individual patient
with lcSSc, the appearance of truncal or proximal limbs
skin involvement clearly changes the patient from the lcSSc
subset to the dcSSc subset (this is possible during the first 3
to 5 years of SSc evolution). Nevertheless, the regression of
truncal or proximal limb skin involvement to normal after
several years in a patient with dcSSc does not warrant a
change from dcSSc to lcSSc. The 2001 LeRoy et al.
classification [18] gives us the opportunity to identify a new
subset called lSSc, without cutaneous involvement, with the
help of capillaroscopy and antinuclear antibodies. Given
the likelihood that lSSc sometimes correspond to an early
stage of SSc that may or may not evolve to an lcSSc or
dcSSc subset, SSc sine scleroderma probably corresponds
to a subset of patients who initially have an lSSc and
progressively develop organ involvement over time but
never have skin thickening (Fig. 1). The major problem,
in case of lSSc associating Raynaud’s phenomenon and
abnormal widefield nail fold capillaroscopy and/or SSc
selective autoantibodies only, is to give a patient who will
possibly never develop any organ involvement the diag-
nosis of SSc, which carries with it the risk of an adverse
psychological effect. The European League Against Rheu-
matism (EULAR) has created the EULAR Scleroderma
Trials and Research group (EUSTAR) in order to coordi-

nate all European centers to fight the disease (www.eustar.
org). This network is the platform from which a better
understanding of the disease in its earliest phase will
appear.
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