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Introduction
The word scleroderma means “hard skin,” but the dis-
eases grouped under this term mean a great deal more.
However, hardening of the skin is a feature that is most
common to all types of the disorder and is the most
prominent characteristic of these entities. In clinical
practice, two distinct categories are considered: systemic
sclerosis (SSc) and localized scleroderma (LS).

Systemic sclerosis is a chronic multisystem connective tis-
sue disease characterized by sclerodermatous skin changes
and widespread abnormalities of the viscera. LS is for the
most part benign and self-limited with manifestations con-
fined to the skin and subdermal tissues.

Table 1 summarizes the main distinctive features of SSc
and LS in children. As shown, the prevalent internal organ
involvement and the higher prevalence of autoantibodies
are the main features of SSc in children [1–4].

Nevertheless, the relation of LS to SSc is still controver-
sial. For years the clinical and laboratory features of LS have
suggested that this condition is not always a purely
cutaneous disease. This paper focuses on the systemic mani-
festations of LS reported in the literature with particular
emphasis on the involvement of internal organs in LS, clini-
cal relationship between LS and SSc (association of or transi-
tion from LS to SSc), and association of LS with other
connective tissue diseases.

Internal Organ Involvement in 
Localized Scleroderma
General aspects
One of the first reports on internal organ involvement in LS
was published in 1984 by Lunderschmidt et al. [5]. They

found signs of internal organ involvement in 12 of 44
patients (27.3%) with LS. Generalized morphea showed a
high rate of organ involvement (two of two patients), in lin-
ear and in disseminated subtypes this rate was lower (34%
and 14%, respectively). In particular esophageal abnormali-
ties, detected by scintigraphy, manometry, or x-ray, were
found in 23% of the patients and mainly in the linear sub-
type. They consisted essentially in decreased acid clearance
associated with manometric alterations in just one patient.
Respiratory function abnormalities were reported in six
patients (14%): Diffusing lung capacity carbon monoxide
(DLCO) was reduced in five patients, two had signs of inter-
stitial lung disease at chest x-ray, and in four there were con-
comitant esophageal alterations. The degree of systemic
involvement was correlated with the type of morphea (gener-
alized > linear > disseminated) and the degree of systemic
inflammation. However, the reported findings were generally
mild and incomparable, as prevalence and as clinical expres-
sion, with those usually present in SSc.

Ten years later, a systematic search for internal organ
involvement was conducted by Dehen et al. [6••] who stud-
ied 76 consecutive patients, adult and children, with LS. They
found evidence of visceral involvement in 16 patients (21%).
This group included seven of 41 patients tested (17%) who
had esophageal abnormalities, and nine of 53 patients
(17%) who had pulmonary function abnormalities. Only
two of the 16 patients with evidence of internal involvement
had symptomatic or severe disease and it was determined
one of these patients had SSc later on. The esophageal and
pulmonary abnormalities were mild and usually asymptom-
atic and required no interventions.

Table 2 summarizes the distinctive features of LS patients
with internal organ involvement in comparison with
patients with exclusive skin disease. As shown, there are not
many differences between the two groups. However, in
patients with internal organ involvement there seems to be a
higher female preponderance, a higher prevalence of patients
with serum hypergammaglobulinemia, and a lower number
of morphea plaques at the onset of the disease and C4 com-
plement fraction alterations. It was concluded that, unless
there are symptoms suggesting abnormalities in pulmonary,
gastrointestinal, or other systems, there is no need to screen
patients with LS for internal organ involvement.

More recently, a multi-center, multi-national survey
involving 66 Pediatric Rheumatology and Dermatology Cen-
ters in 26 countries, sponsored by the Pediatric Rheumatol-
ogy European Society, have been performed. The preliminary
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results, presented at the 2003 American College of Rheuma-
tology annual meeting in Orlando, showed extracutaneous
involvement in 25.7% of 688 children with LS with 11%
prevalence of internal organ involvement [7•].

Being a retrospective study, only symptomatic patients
were reported and this explains the lower prevalence in com-
parison with the two previous studies. Neurologic involve-
ment was reported in 3.8% of the patients and mainly in en
coup de sabre (ECDS) subtype. Ocular involvement was
found in 3.3%. Gastrointestinal symptoms, exclusively rep-
resented by gastroesophageal reflux (GER), were reported in
1.4% of the patients while respiratory abnormalities were
found in 1%. A detailed description of these alterations will
be mentioned in the paragraphs below.

More interestingly, 25 children (3.6%) presented multi-
organ involvement, intended as the coexistence of two or
more extracutaneous abnormalities. Most of the children (22
of 25) were affected by linear subtype and none developed
SSc during a mean 4.6 years follow-up. A more extensive
study on a larger number of patients with LS is in progress.

Neurologic involvement
Central nervous system (CNS) involvement in LS has been
reported by several authors and, particularly, in linear sclero-
derma ECDS and in progressive facial hemiatrophy (PFH).
In Table 3, the various neurologic abnormalities reported in
the recent literature are summarized. Most of them are in
the form of case reports [8–14,15••,16,17•,18,19•,20–27],
and very few are cohort studies [16,17•,24].

In a large multi-center survey including 688 patients with
juvenile LS (JLS), neurologic involvement was found in 26
patients (3.8%) [7•]. Nine had epilepsy, four had headache,
three had peripheral neuropathy, three had significant white
matter abnormalities on magnetic resonance imaging (MRI),
two had vascular malformations, and two had CNS vasculitidis.
In 11 patients, with ECDS subtype, these findings were unre-
lated to the site of the skin lesion.

As in other published series, epilepsy was the most fre-
quently reported symptom. It is frequently associated with
intraparenchymal calcifications that may also involve basal
ganglia, thalami, and dentate nuclei and are usually in the
same side of the skin lesion [15••]. MRI provides impor-
tant information on CNS involvement of and localization
of the brain lesions. The most frequent are abnormal white
matter signals on MRI [10,19•,25,27], migrational defects
[17•], or vascular malformations [16,23,28]. Apparently
there is no correlation between the severity of brain abnor-
malities and the clinical picture [17•]. In fact, some
patients with PFH are neurologically asymptomatic in spite
of visible brain lesions [22].

The case of scleroderma ECDS reported by Chung et al.
[17•] is of special interest because the excised cerebral
lesion was found to be densely sclerotic with thickened
blood vessel walls surrounded by gliotic parenchyma and
scattered calcifications. The surgical resection of the
involved brain area resulted in epilepsy regression.

The pathogenetic mechanisms underlying brain
involvement in scleroderma remain unclear.  The
“neurovasculitis hypothesis” seems to be widely accepted
[16,27,29]. An early cerebral inflammation could be the
cause of gliosis with ectatic vessels and intraparenchymal
calcification [29]. Conversely, the fact that LS ECDS and
PFH concomitantly involve the facial tissues and underly-
ing brain parenchyma that have a common cell progeni-
tor, led to the hypothesis of an early malformation,
affecting one side of the rostral neural tube and causing
cerebral dysgenesis and facial hemiatrophy [24].

Ocular involvement
Ocular involvement in LS is quite uncommon and has
been reported in adult patients. The alterations are poly-
morphic and the disease can affect adnexa structures, the
anterior or posterior segments of the eye, and the CNS. In
adults with LS the prevalence of ocular changes is just over

Table 1. Main differences between systemic and localized scleroderma in children 

Juvenile systemic sclerosis* Juvenile localized scleroderma**

Gender (F:M) 3:1 2,5 : 1
Age at onset, y 9,1 7,9
Skin involvement Diffuse Circumscribed
Organ involvement, %

Osteoarticular 70 12.3
Gastrointestinal 73 1.4
Respiratory 67 < 1
Cardiac 27 < 1

Autoantibodies, %
ANA 80 44.7
Scl70 27 4.5
Anticentromere 6 3.4

*Adapted from Cassidy and Petty [1] and Martini et al. [2]
**Adapted from Nelson [3] and Zulian et al. [4]
ANA—antinuclear antibodies; F—female; M—male.
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10% [30] and those with hemifacial atrophy is about one-
third of the patients [31].

In the large multi-center survey, previously mentioned,
ocular involvement was reported in 23 patients (3.3%) and
consisted in eyelid lesions, episcleritis, uveitis, xerophthalmia,
glaucoma, and papilledema [7•]. The greatest rate of ocular
involvement was detected in the linear subtype and, particu-
larly, in patients with ECDS where it was reported in 15% of
the cases.

Eyelid abnormalities, consisting in a variable degree of
atrophy of the skin and subcutaneous eyelid tissues, are the
finding most frequently reported.

They can progressively lead to various degree of
xerophthalmia that, complicated by prolonged blink
latency and even ectropion, is an important risk factor for
exposure keratopathy [32–34]. Involvement of the extrin-
sic eye muscles and orbit is extremely rare but well docu-
mented by computed tomography (CT) and MRI [35,36].

A careful ophthalmologic and systematic assessment
and follow-up are recommended for all the patients with
LS and particularly for those with early onset ECDS when
an appropriate local and systemic treatment have more
chance to arrest the inflammatory-fibrotic process.

Gastrointestinal involvement
Gastrointestinal abnormalities, mainly represented by
asymptomatic sclerotic changes of the esophagus or abnor-
mal esophageal motility have been described in single case
reports [37,38].

Dehen et al. [6••] found esophageal abnormalities in
seven of 41 patients (17%), with morphea and with or
without linear scleroderma. Most of them were asymptom-
atic patients and some were children. One patient with
morphea, who later developed SSc, had total dilatation of
the esophagus with hypotonia of the lower esophageal
sphincter, in the other six, decreased esophageal peristalsis
and/or hypotonia of the lower gastroesophageal sphincter
was found. In the large multi-center survey, previously

mentioned, the authors reported gastrointestinal symp-
toms, consisting exclusively in GER, in 10 of the 688 chil-
dren with LS with a prevalence of 1.4% [7•]. All these
patients were symptomatic and this may explain the lower
prevalence of gastrointestinal abnormalities of this cohort
of patients with respect to the previous series.

In adults with LS, decreased length of the abdominal
tract of the lower esophageal sphincter but no GER was
reported [39].

More recently, Weber et al. [40] documented the pres-
ence of GER in four of five children with LS. They stated
that in this population, gastrointestinal involvement, eval-
uated by 24-hour pH intraesophageal monitoring or x-ray,
is quite frequent despite the absence of specific symptoms.
For this reason they recommend to rule out possible GER
in all patients with LS and to carefully follow-up those
with GER to detect early dysmotility alterations.

Pulmonary involvement
Pulmonary involvement was detected in nine of 53
patients (17%) explored routinely by functional tests and
chest x-ray [6••]. One had restrictive changes with reduced
respiratory volume, severe impaired DLCO, and hypox-
emia at rest. This patient, a few months after the onset of
morphea skin lesions, developed SSc. In the remaining
eight patients, mild gas transfer defects were found: they
were associated with restrictive ventilatory defects in two
cases and with interstitial infiltrate in one.

Similar findings were described by Bourgeois-Droin
and Touraine [41] who reported pulmonary involvement
with gas transfer defect and reduced respiratory volumes in
two patients with LS.

More recently, a case of restrictive pneumopathy as a
result of severe cutaneous sclerosis of the thorax has been
reported [42].

In the previously reported multi-center study, less
than 1% of patients with JLS had respiratory symptoms
essentially because of restrictive pneumopathy. Only one

Table 2. Distinctive features of localized scleroderma with internal organ involvement

Internal organ 
involvement

No internal organ 
involvement Significance, P

Age at onset, y* 33,2 ± 19,7 35,9 ± 21,6 –
F:M 2,6 : 1 0,8 : 1 < 0,05
Initial number of plaques*   7,1 ± 5,8 9,4 ± 6,5 < 0,02
Raynaud's phenomenon, % 7 6 –
Acrosclerosis, % 13 0 –
Sicca syndrome, % 8 9 –
Arthralgia, % 21 3 –
Hypergammaglobulinemia, % 64 19 < 0,005
ANA, % 56 40 –
Low C4 Complement, % 14 47 < 0,05

*mean ± standard deviation
Adapted from Dehen et al. [6••]
ANA—antinuclear antibodies; F—female; M—male.
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of these patients had basal infiltrate on x-ray, one had
DLCO defects, and the others had altered pulmonary
function tests [7•].

Cardiovascular involvement
Cardiovascular involvement has been reported very rarely
in LS [43]. Electrocardiogram abnormalities, mainly repre-
sented by right bundle branch block, have been reported in
a group of 43 children with LS systematically evaluated.
Abnormal valve function, particularly of mitral valve, was
found in 16 patients (37%) while exercise test was normal
in all [44]. The meaning of these findings has not been
fully explained by the authors.

In a large series of 688 children with JLS, only two were
reported to have cardiac abnormalities: one pericarditis
and one conduction defect [7•].

A recent case report from India described a 9-year old
girl with linear morphea involving the left side of the body
associated with preductal aortic coarctation [45]. She had
no other internal organ involvement. Laboratory examina-
tion showed eosinophilia, mild thrombocytopenia, and
presence of antinuclear and anti-dsDNA antibodies.

Unfortunately no epidemiologic studies are available
to verify if these cardiac abnormalities have a significant
higher prevalence in LS with respect to the general popula-
tion and if they can be considered early signs of a possible
evolution to SSc.

Osteoarticular involvement
Osteoarticular involvement, including arthralgias, arthritis,
and joint deformities, is the most frequently reported com-
plication of LS, particularly in the linear subtype. When
linear lesions become extensive and spread across articular
structures, they cause considerable contractures of the liga-
mentous and periarticular tissues and wasting of muscle
and bone leading even to severe growth failure of the limb.

In the survey of 688 children with LS osteoarticular
involvement was reported in 12.3% of the patients [7•]. If
we consider the subgroup of patients with linear sclero-

derma involving trunk and/or limb, the prevalence of this
complication ranges from 30% to 52% [7•,46–49].

Of interest is a significant correlation between presence
of arthritis and positive rheumatoid factor (RF). This find-
ing, already reported in 17% to 39% of the patients with
LS, for some authors appears to be linked to the articular
involvement and its aggressive course [7•,47,48,50,51•].
The evidence that RF contributes to the pathogenesis and
severe course of synovitis in RF positive rheumatoid arthri-
tis and juvenile rheumatoid arthritis patients and the find-
ings of significant association between RF and severe
course arthritis in LS suggests the possibility that a similar
mechanism may be operative also in these cases.

Relationship Between Localized Scleroderma 
and Systemic Sclerosis
Transition from localized scleroderma 
to systemic sclerosis
Transition from LS to SSc has been reported, even if rarely.
The prevalence of such evolution ranges in various series,
between 0.9% and 5.7% [6••, 52, 53].

The presence of antinuclear antibodies (ANA) [54] and
other immunologic abnormalities in a proportion of
patients and coexistence of other autoimmune disorders
[55•], is suggestive of the role of autoimmunity. It should,
however, be stressed that the importance of ANA with non-
distinctive specificity is not clear, and their detection has
no diagnostic value.

Of interest is a report by Scarola and Shulman [56] who
did a 22-year follow-up of ten patients with linear scleroderma
with coexistent ANA and other immune abnormalities. Only
in one patient, 5 years after scleroderma regressed, did symp-
toms of systemic lupus erythematosus appear transitionally.

Blaszczyk et al. [57•] evaluated the prevalence of autoanti-
bodies in 466 patients with LS. As shown in Table 4, 120 of
466 patients (25.7%) were found to be ANA positive and 14
(3%) presented positivity for extractable nuclear antigens
(ENA) autoantibodies. All except two were children and the

Table 3. Neurologic involvement in localized scleroderma

Clinical Manifestations Studies

Epilepsy [8], [15••], [16], [18], [19•], [20–28]
Headache dizziness [9], [16], [22], [23]
Stroke [10]
Oculomotor abnormalities [11], [13], [16], [26]
Transverse myelitis [12]
Hemiparesis [14], [19•], [23]
Learning disabilities [14], [21]
Vertigo [16]
CNS abnormal imaging
Calcifications [14], [15••], [16], [17•], [18], [20]
Vascular abnormalities [14], [23], [28]
White matter abnormalities (MRI) [9–11], [16], [17•], [18], [19•], [21], [22], [24], [25], [27]

CNS—central nervous system; MRI—magnetic resonance imaging.
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higher prevalence (9 of 14) of such autoantibodies was
reported in the linear subtype. Among the 14 patients with
positive ENA autoantibodies, only three developed visceral
involvement during the long term follow-up. One patient was
a 15-year old girl with linear-plaque morphea who, 13 years
later, developed Raynaud’s phenomenon, respiratory symp-
toms, and esophageal involvement. ANA and Scl70 were both
positive. The course of the disease was mild with no diffuse
skin involvement. Another patient had linear scleroderma at
the age of 11 years. ANA and Scl70 were both positive. When
she was 25, she developed diffuse skin sclerosis without inter-
nal organ involvement. A couple of years later, Scl70 became
negative. The third patient was a 9-year old child with dissem-
inated morphea, PFH, and Raynaud’s phenomenon. ANA
was positive (titer 1:640) with U1RNP specificity. During a
long term follow-up the patient developed mixed connective
tissue disease.

Birdi et al. [58••] reported a 15-year old girl with biopsy
proven morphea who developed progression to systemic
disease 2 years after initial presentation. Of interest, early in
the patient’s clinical course, she had positive ANA and
autoantibodies directed against the 80-Kd and 70-Kd Ku
antigens. The authors concluded that the presence of these
particular autoantibodies may be a marker for morphea
patients whose disease will progress to systemic form.

The difficulty in determining the incidence of systemic
progression in LS stems from a number of factors. Some-
times signs like sclerodactyly, Raynaud’s phenomenon, or
dysphagia are difficult to detect, especially in young
patients and systemic involvement may be asymptomatic.
On the other hand, localized scleroderma itself may have
some mild systemic features such as elevated erytho sedi-
mentation rate, hypergammaglobulinemia, and positive
results on immunologic tests that are not considered to
denote a more serious systemic disease.

Association of localized scleroderma and 
systemic sclerosis
Several cases of coexistent LS and SSc have been reported,
mainly in adults [59–62], rarely in children [63]. These are in
form of single case reports and no cohort studies among
patients with LS or SSc have been performed to know the real
prevalence of this condition. Coexistence of the two forms of
scleroderma and/or the occurrence of systemic disease in chil-
dren with morphea are rather unusual events. However, espe-
cially children with linear or generalized morphea and those
with presence of specific autoantibodies should be carefully
evaluated for visceral abnormalities.

Association of Localized Scleroderma 
with Other Autoimmune or Connective 
Tissue Diseases
Other than SSc, other autoimmune conditions have been
reported in association with LS. One of the first reports,

published 15 years ago, underlined the presence of
autoimmune disorders in 16% of patients with LS [55•].
Indeed, the relatives of these patients have also been
found to have an increased incidence of autoimmune
disorders such as pernicious anemia, autoimmune thy-
roid disease, alopecia areata, and diabetes. Systematic
search for organ-specific autoantibodies was positive in
52% of the patients that was significantly higher than in
healthy controls (8%).

Since this first study, many other autoimmune condi-
tions have been reported in association with LS. The most
frequently reported diseases are Hashimoto’s thyroiditis
[55•,64–67], vitiligo [67–74], and insulin-dependent dia-
betes mellitus [55•,65]. Case reports of association of LS
with primary biliary cirrhosis [71], myasthenia gravis [72],
and polyglandular autoimmune disease type 2, character-
ized by the presence of Addison’s disease and thyroid
autoimmune disease [73] have also been reported.

As for non–organ-specific autoimmune conditions asso-
ciated with LS, systemic lupus erythematosus represents the
most frequently reported disease [74–79], more rarely rheu-
matoid arthritis [80–82] and necrotizing vasculitis [83].

Of interest, a recent report has pointed out the role of con-
genital skin lesions as predisposing factors for the develop-
ment of LS [84•]. The authors described two individual
patients, with family history for autoimmune diseases, who,
over congenital hypopigmented areas, developed LS in adult-
hood. Starting from this observation, the authors proposed
that somatic mutations affecting vessels may predispose to
increased endothelial cell apoptosis leading to autoimmune
response in predisposed individuals [84•].

Conclusions
Systemic manifestations are rarely observed in LS
although internal organ involvement is frequently found
when they are looked for systematically. These visceral
abnormalities, usually mild, may suggest that LS and SSc
likely represent two ends of a continuous spectrum of
disease. Conversely, the small proportion of patients
with LS with symptomatic internal organ involvement
and the rarity of transitional forms of LS to SSc may sup-
port the existence of a new subtype of LS patients where
the disease is not purely cutaneous and not strongly sys-
temic such as in classic SSc.

While the presence of ANA with no distinctive speci-
fity has no diagnostic and prognostic significance, the
appearance of scleroderma specific autoantibodies
(Scl70, anti-centromere antibodies, and so on) and,
detection of nailfold capillaroscopy abnormalities, char-
acteristic for SSc, are predictive features for a possible
development of SSc or other autoimmune diseases.
Based on the appearance of these findings, patients
should be very carefully investigated and followed-up
for several years.
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	Conclusions
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