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' ABSTRACT |
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Aim: To evaluate juvenile localized scleroderma, which is a
disease with high rates of cosmetic and functional sequelae in
children, from a pediatric rheumatology perspective.

Material and Method: We retrospectively investigated the
data of patients who were diagnosed with juvenile localized
scleroderma (JLS) in our pediatric rheumatology clinic between
2015 and 2022, were aged <18 years, and attended their follow-
ups regularly. Demographic, clinical, treatment-related, and
prognostic data of the patients were included.

Results: Among the 19 patients diagnosed with JLS, 12 (63.2%)
were female, and 7 (36.8%) were male. The female-to-male ratio
in the sample was 1.7. Eight (42.1%) patients had circumscribed
JLS, 8 (42.1%) had linear JLS, 2 (10.6%) had mixed JLS, and 1
(5.3%) had generalized JLS. The patients’ mean age of onset of
symptoms was 8.2+5.5 years, while their mean age of diagnosis
was 9.4+4.9 years. The most frequently involved anatomical
regions were the extremities, whose involvement was found
in 15 (78.9%) patients. The prevalence of lesions crossing joints
was 57.9%, and joint damage was seen in 21.1% of the patients.
The rate of cosmetic sequelae was 73.7%. There was antinuclear
antibody positivity in 52.6% of the patients. Systemicinvolvement
did not occur in any patients during their follow-ups. The most
frequently used treatment agent was methotrexate. Complete
remission was achieved in 2 (10.6%) patients.

Conclusion: As it can lead to high degrees of cosmetic and
functional sequelae, it is necessary to diagnose juvenile localized
scleroderma early and start an aggressive treatment in the
early period. To avoid wasting time, it is essential, especially for
pediatricians, to immediately order biopsies from suspected
lesions or refer these patients to pediatric rheumatology clinics.

Keywords: Juvenile localized scleroderma, morphea, treatment

Amac: Cocuklarda kozmetik ve fonksiyonel sekel orani yiksek
bir hastalik olan juvenil lokalize sklerodermayi cocuk romatoloji
perspektifinden degerlendirmek.

Gere¢ ve Yontem: Cocuk romatoloji klinigimizde 2015-2022
yillari arasinda juvenile lokalize skleroderma tanisi almis <18
yas alti, takiplerine duzenli gelen hastalar retrospektif olarak
incelendi. Hastalara ait demografik, klinik, tedaviye iliskin ve
prognostik veriler kaydedildi.

Bulgular: Juvenil lokalize skleroderma tanisi olan 19 hastanin
12'si (63.2%) kiz, 7'si (36.8%) erkek cinsiyetteydi. Kiz/erkek orani
1,7'ydi. JLS tanisi olan hastalardan 8 (42.1%) plak, 81 (42.1%)
lineer, 2'si (10.6%) miks ve 1i generalize tipte idi. Sikayetlerin
ortalama baslangi¢c yasi 8.2+5.5 yas, tani yasl ise ortalama
9.4+4.9 yasti. En sik tutulan anatomik bolge 15 hasta (78.9%)
ile ekstremitelerdi. Eklem ile iliskili cilt lezyonu orani 57.9%
iken eklem hasari 21.1% hastada goruldu. Kozmetik sekel orani
73.7%'ydi. Hastalarin 52.6%'sinda antintkleer antikor pozitifligi
vardi. Takip stresince hicbir hastada sistemik tutulum gelismedi.
En sik kullanilan tedavi metotreksat idi. 2 hastada (10.6%) tam
remisyon saglanabildi.

Sonug: Yuksek oranda kozmetik ve fonksiyonel sekellere
yol acabileceginden juvenil lokalize sklerodermanin erken
taninmasi ve erken agresif tedavisi gerekmektedir. Ozellikle
cocuk hekimlerinin stphelendikleri lezyonlardan bekletmeden
biyopsi yaptirmasi veya bu hastalari cocuk romatoloji kliniklerine

yonlendirmesi zaman kaybetmemek adina énemlidir.

Anahtar Kelimeler: Juvenil lokalize skleroderma, morfea, tedavi
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Juvenile Localized Scleroderma

INTRODUCTION

Juvenile scleroderma is a rarely encountered chronic
autoimmune disease characterized by excessive
collagen accumulation in connective tissue and fibrosis
(1,2). It has two subtypes: juvenile localized scleroderma
(JLS) and juvenile systemic scleroderma (3-5). JLS, also
known as morphea, is the most frequently seen form
of scleroderma in childhood that predominantly affects
the skin and subcutaneous tissue and can reach the
fascia and muscles below the skin (1,2). Extracutaneous
symptoms, including neurological, musculoskeletal,
and eye complications, can be seen in 22% of patients
(6). The term localized scleroderma is a general
term, and it includes various subtypes with different
clinical presentations and disease severities. The
latest classification, which was made by the Pediatric
Rheumatology European Society (PReS), divides the
disease into five subtypes. These subtypes are as follows:
(1) circumscribed morphea, (2) linear scleroderma, (3)
generalized morphea, (4) pansclerotic morphea, and (5)
mixed morphea (7).

While the etiopathogenetic mechanisms that cause
localized scleroderma are not entirely known, it is
thought that several factors, such as infections, drugs,
hormones, and autoimmune mechanisms, are influential
in the onset of the disease (8,9).

The treatment of the disease varies depending on
the subtype of the disease, the size of the lesion,
the number of lesions, and the existing damage.
Initially, treatments such as phototherapy, imiquimod
and topical steroids are used in localized morphea.
Systemic steroids, immunosuppressive drugs such as
methotrexate and mycophenolate mofetil are preferred
when morphea progresses despite topical treatments
and in linear, generalized, mixed and pansclerotic
scleroderma subtypes (10,11). Mortality in JLS cases is
rare, but patients suffer high rates of cosmetic problems,
disfigurement, dysfunctions, and neurological issues.

There are a limited number of studies conducted in
Turkey on this disease, which is seen in children ten times
as prevalently as systemic sclerosis and can create severe
cosmetic and functional problems. Existing studies are
usually those conducted by dermatologists (12-14). This
study aims to investigate the demographic, clinical, and
laboratory characteristics and treatment methods of JLS
patients from a pediatric rheumatology perspective.

MATERIAL AND METHOD

This retrospective observational study included patients
diagnosed with JLS in our pediatric rheumatology clinic
between 2015 and 2022, were aged <18 years and
attended their follow-ups regularly. Patients with JLS
who had not been followed up for at least six months

and patients with a diagnosis of juvenile systemic
sclerosis were excluded.

For the patients, data on the age of diagnosis, the age of
onset of complaints, sex, JLS subtype, disease duration,
anatomical region of involvement, accompanying
systemic symptoms, the presence of triggering factors,
family history of rheumatic disease, laboratory data
[hemogram, C-reactive protein (CRP), erythrocyte
sedimentation rate (ESR), infection screenings,
antinuclear antibody (ANA), rheumatoid factor (RF),
anti-extractable nuclear antibody (ENA)], the presence
of comorbidities, treatments used, treatment response
status, and follow-up duration were retrospectively
collected from their electronic records. The sequelae
of the patients causing morbidity were recorded
by dividing them into cosmetic, functional (e.g.,
contracture, joint deformity, extremity shortening), and
neurological categories.

Disease subtypes were classified as circumscribed,
generalized, linear, pansclerotic, or mixed. One or
more oval or round plaques localized in at most two
anatomical regions (head and neck, each extremity,
posterior and anterior trunk) were classified as limited
morphea; four or more infiltrating plaques, each larger
than 3 cm, involving at least two anatomical regions
were categorized as generalized morphea. Sclerotic
lesions showing linear bands [en coup de sabre (ECDS)
affecting the extremities and head, Parry-Romberg
variants] were classified as linear morphea; those with a
combination of 2 or more types were classified as mixed;
and those involving deep layers of skin and connective
tissue (e.g., adipose tissue, fascia, muscle tissue, bone
tissue) were classified as pansklerotic morphea (7).

Treatment response was categorized as complete
remission, partial remission, or treatment resistance.
Complete remission was accepted as the absence of new
lesions for at least a year despite the termination of drug
treatment and the inactivation of existing lesions. Partial
remission was obtained to alleviate initial symptoms
(fading of color, reduced hardness, shrinking size) for at
least three months. Treatment resistance was defined
as the persistence of active disease despite full-dose
treatment. Finally, relapse was considered the activation
of the disease during the tapering of the treatment or
after the completion of the treatment (15, 16).

The local ethics committee approved the study (approval
no: E2-23-3179).

Statistical Analysis

The statistical analyses were conducted using the SPSS
Version 20 (SPSS Inc., Chicago IL, USA) software. The
qualitative variables are expressed as percentages, and
the quantitative variables are presented with a mean
(x standard deviation) values if they were normally
distributed and median (minimum-maximum) values
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if they were non-normally distributed. The categorical
data were compared using y2 tests, and the numeric
data were compared using Student’s t-test.

RESULTS

In the study period, the number of patients diagnosed
with rheumatic diseases in our pediatric rheumatology
clinic and regularly followed up was 3870. Nineteen
(0.5%) of these patients were diagnosed with JLS. Among
the JLS patients, 12 (63.2%) were female, and 7 (36.8%)
were male. The female-to-male patient ratio was 1.7.
Eight (42.1%) patients had circumscribed JLS, 8 (42.1%)
had linear JLS, 2 (10.6%) had mixed JLS, and 1 (5.3%)
had generalized JLS. There was no statistically significant
difference between the sexes regarding their localized
scleroderma subtypes (p=0.782). Among the patients
with linear localized scleroderma, 2 (10.5%) patients had
ECDS. The patients’ mean age of onset of symptoms was
8.2+5.5 years, while their mean age of diagnosis was
9.4+4.9 years. While the mean age of onset of symptoms
in the female patients was 7.3+5.7 years, the mean
age of onset of symptoms in the male patients was
9.9+4.7 years, and there was no significant difference
between the female and male patients (p=0.332). The
mean ages of onset of symptoms among the patients
also did not vary significantly based on their disease
subtypes (p=0.303). The median delay in diagnosis was
five months (minimum: 1 month - maximum: 5.1 years).
Five (26.2%) patients had comorbidities. Among these
five patients, 1 had asthma, 1 had hydronephrosis, 1 had
immune thrombocytopenic purpura, 1 had idiopathic
facial paralysis, and 1 had pangastritis. Three (15.8%)
patients had a family history of rheumatoid arthritis, an
autoimmune disease, in their first-degree relatives. Two
(10.6%) patients had a family history of Behcet’s disease.

Factors that could potentially trigger localized
scleroderma were present in 4 (21.1%) patients (Table
1). The initial symptoms of the disease were skin
hardening in 5 (26.3%) patients, skin redness-bruising
in 5 (26.3%), brown spots on the skin in 4 (21.1%), white
patches on the skin in 2 (10.6%), skin swelling in 1 (5.3%),
skin thinning in 1 (5.3%), and hair loss in 1 (5.3%). The
most frequently involved anatomical regions are the
extremities, whose involvement was encountered in
15 (78.9%) patients, followed by trunk involvement in
5 (26.3%) patients, and head-neck region involvement
in 4 (21%) patients (Table 1). The lesions of 11 (57.9%)
patients crossed joints, whereas those of 8 (42.1%)
patients were unrelated to joints. The lesions crossed
ankle joints in 5 (26.3%) patients, knee joints in 3 (15.8%),
hip joints in 2 (10.5%), and elbow joints in 1 (5.3%). Four
(21.1%) patients had joint involvement. Two (10.6%)
patients had Raynaud syndrome.

ANA positivity was found in 10 (52.6%) patients. This
positivity was at 1/100 titers in 6 (31.5%) patients,
1/320 titers in 3 (15.7%), and 1/1000 titers in 1 (5.2%).
ENA positivity was detected in 2 (10.5%) patients,
one of these cases showed DFS-70 positivity, and
the other showed SS-A positivity. ANA positivity
was not significantly related to systemic treatment
requirement, prognosis, or sequelae (p=0.162,
p=0.468, p=0.620). RF positivity was found in only 1
(5.3%) patient. All patients had negative viral panel
results. Borrelia IgG was examined in 8 patients,
whose results were all negative. CRP positivity was
seen in only 1 (5.3%) patient, and ESR positivity was
present in 4 (21.2%) patients. The median CRP value
was 0.5 mg/L (0-10 mg/L), while the median ESR value
was 6 mm/h (2-15 mm/h). While 6 (31.5%) patients
had vitamin D deficiency, one had iron deficiency, and
no patients had vitamin B12 deficiency. Biopsies were
performed on all patients except for two patients with
ECDS and 1 with a facial lesion. Fourteen patients who
underwent biopsies had typical localized scleroderma
symptoms (epidermis thinning, dermis collagen fiber
increase, atrophy in subcutaneous adipose tissue,
and fibrosis), and two patients showed nonspecific
symptomes.

Topical treatments were given to 9 (47.3%) patients
(Table 1). While 2 (10.6%) patients received only
topical treatments, 17 (89.4%) received systemic
therapies. There was no significant difference
among the subtypes of localized scleroderma in
terms of systemic treatment requirement (p=0.451).
The most frequently used systemic treatment was
methotrexate, which 15 (78.9%) patients used. This
was followed by systemic corticosteroids in 11 (57.9%)
patients, colchicine in 1 (5.3%), hydroxychloroquine
in 1 (5.3%), and mycophenolate mofetil in 1 (5.3%).
The combination of systemic corticosteroids and
methotrexate was the most frequently observed
treatment modality, which 9 (47.3%) patients used.
The median follow-up duration of the patients was
2.5 years (minimum: 6 months - maximum: 9 years).
The treatment responses of the patients are shown
in Table 1. There was no significant difference among
the subtypes of localized scleroderma in terms of
prognosis (p=0.893). Cosmetic sequelae were found in
14 (73.7%) patients, cosmetic and functional sequelae
were found in 4 (21.1%) patients, and 1 (5.3%) patient
did not have any sequelae. The functional sequelae
were in the form of joint movement restriction in
3 (15.8%) patients, whereas 1 (5.3%) patient had
contracture. The demographic, clinical, and treatment-
related characteristics of the patients are presented in
Table 1.
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Table 1: Demographic, clinical and treatment-related data of patients with juvenile localized scleroderma

Patient Gender Age at Time to Disease JLS Anatomical Trigger Treatment Proanosis  Sequelae
No diagnosis*  diagnosis*  duration* subtype localization Factor 9 q
1 M 14 2 3,9 Linear Head - CS+MTX Partial "~ Cosmetic
scleroderma remission
5 F 5 45 3 Linear Lower R MTX+ tpplcal No Cosmetic
scleroderma extremity tacrolimus response
3 ] 2,7 0,5 8 Linear Upper&l(?wer Pneumonia CS+MTX Pa‘m:‘al Cosmenc,
scleroderma extremity remission  fonctionel
Generalize I s No
4 F 13,1 0,5 6 &lower - HQ Cosmetic
scleroderma . response
extremity
5 F 76 5,1 17 Linear Head  COVID-19 MTX Partial "~ Cosmetic
scleroderma Colchicine remission
6 F 17,3 03 0,38 e eaioed Uppe.r ® Topical steroid Pa.rt"?l Cosmetic
scleroderma extremity remission
7 E 4 1 5 Linear Upper B CSEMTX Pa‘rtlgl Cosmet|c,
scleroderma extremity remission  Fonctionel
s M 15 04 15 Circumscribed Trunk . Topical calcipotriol & Part@l Cosmetic
scleroderma betamethasone remission
Upper
9 E 17,8 5 08 Circumscribed Lowe‘r respiratory CS+MMF No Cosmet|c,
scleroderma extremity tract response Fonctionel
infection
10 E 13 02 12 Circumscribed Lower . CS+MTX+'Centaury Corr?plgte Cosmetic
scleroderma extremity oil remission
11 M 7,7 0,2 6 Mix scleroderma Trunk& nger - CS+MTX Pa‘rtlgl Cosmetic
extremity remission
12 E 9 07 6 Circumscribed Lower CS+Top|caI Part@l e sz
scleroderma extremity tacrolimus remission
13 F 2,5 1,9 4 QrairEaile] i nger - MTX+ Topical steroid e Cosmetic
scleroderma extremity response
14 M 136 06 3 Linear Uppe.r . €S+ MTX Part@l Cosmgtlc,
scleroderma extremity remission Fonctionel
15 M 61 01 9 Circumscribed Lower B MTX+ Toplcal Con‘,plgte Cosmetic
scleroderma extremity tacrolimus remission
Lower CS+ MTX+ Topical Partial
16 F 4 18 1,6 Mix scleroderma . calcipotriol& L Cosmetic
extremity remission
betamethasone
17 F 7,6 04 11 Linear Upper& Lower . CS+ MTX No Cosmetic
scleroderma extremity response
Circumscribed Partial .
18 M 14,5 03 0,3 Head COVID-19 CS+ MTX . Cosmetic
scleroderma remission
19 E 6 06 25 Linear Lower MTX+Top|caI ) Pa‘rtlgl Cosmetic
scleroderma extremity steroid+ Centaury oil  remission
JLS: Juvenile localized scleroderma, F: Female, M: Male, CS: Cortikosteroid, MTX: Methotrexate, HQ: Hydroxychloroquine, MMF: Mycophenolate mofetil, *year

DISCUSSION

Juvenile localized scleroderma is a rarely encountered
chronic pediatric disease characterized by skin and
subcutaneous tissue fibrosis. Among these patients,
who are usually followed up in dermatology clinics,
only those requiring systemic treatment are followed
up in pediatric rheumatology outpatient clinics. The
rate of these patients among all patients with rheumatic
diseases who are regularly followed up in our clinic is
approximately 0.5%. Our study found the ratio of female
JLS patients to male JLS patients as 1.7. In our study,
the ratio of female JLS patients to male JLS patients
was found as 1.7. Circumscribed scleroderma and linear
scleroderma were the most frequently diagnosed types
of JLS. Although there was no statistically significant
difference between the female and male patients, it was
seen that the complaints of the female patients started
at earlier ages. It was observed that in this rare disease,

despite systemic and aggressive treatment, the rate of
complete remission was very low.

The incidence of JLS varies in the range of 0.4-1 in 100,000,
and various studies have reported female/male patient
ratios differing from 1.2/1 to 2.4/1 (17,18,19). In the
multi-center study that was conducted with 489 patients
diagnosed with JLS by the Juvenile Scleroderma Working
Group of the Pediatric Rheumatology European Society
(PReS), it was reported that the mean age of disease onset
was 7.3 years, and this did not significantly change based
on the subtypes of the disease (20,21,22). In a study in
Taiwan, the mean age of disease onset in JLS was reported
as 6.7 years (23). The mean age of disease onset was
determined to be 8.2 years in our study, and like in other
studies, there was no significant difference in this value
based on sex or disease subtypes. To understand whether
there are regional differences in the age of disease onset
in JLS, nationwide multi-center studies are needed.
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While the most frequently diagnosed form of localized
scleroderma in adulthood is circumscribed morphea,
linear scleroderma is the most prevalent JLS subtype in
childhood, usually seen in the first two decades of life
(24). In our study, the circumscribed and linear localized
scleroderma rates were equal, and both were 42.1%. The
rate of extracutaneous involvement in linear scleroderma
is high, and it can lead to various sequelae, especially in
the extremities of patients (12,25,26). Moreover, in ECDS,
another form of linear scleroderma, the forehead and
scalp are involved, cutaneous, subcutaneous, bone, and
even brain tissue can be affected, and the disease can
lead to various neurological symptoms (27,28). ECDS
was detected in 10.5% of the patients in our study. In the
study by the Juvenile Scleroderma Working Group, has
the broadest series of patients so far, 22.4% of the 489
pediatric patients had non-skin involvement. Among
these non-skin involvement cases, 47.2% were articular,
17.1% were neurological, 9.3% were vascular, 8.3% were
ocular, 6.2% were gastrointestinal, 2.6% were respiratory,
1% were cardiac, and 1% were renal involvement cases
(7). Among our patients, other than joint involvement,
only 2 (10.6%) patients had Raynaud syndrome. While
most of our patients had lesions crossing their joints,
joint involvement was present in 21.1%. Three of these
patients had restricted joint motion, and one had
developed contracture. The rate of restricted joint
movement and contracture has been reported in the
range of 18-21% in the literature (7,27,29,30). The rate
of arthritis has been reported as 5-20%, whereas none
of our patients had arthritis. The rate of restricted joint
movement and contracture in our study was similar to
those reported in other studies in the literature.

It has been stated that autoantibody positivity
accompanies JLS, and the prevalence of ANA
positivity varies in the range of 32-76% (21, 22, 24,
31). Regarding other autoantibodies, various studies
have demonstrated that the prevalence of anti-Scl-70
positivity is 2-3%, and the prevalence of anti-cardiolipin
positivity is 0-12% (7,24,32). Our study found ANA
positivity in 52.6% of the patients. One patient had SS-A
positivity, and another had DFS-70 positivity, but the
positivity of these autoantibodies was not associated
with the clinical statuses of these patients. It has been
stated in the literature that in case autoantibodies are
detected in localized scleroderma, it is necessary to
carefully monitor these patients in terms of systemic
symptoms that can develop later, and these patients
can have systemic involvement later in life (32-34).
However, the Juvenile Scleroderma Working group did
not find a significant difference between patients with
and those without ANA positivity in terms of prognosis,
treatment, or sequelae. On the other hand, in the same
study, a significant correlation was identified between
RF positivity and arthritis (7). Our study did not find
any relationship between ANA positivity and systemic

treatment requirement, sequelae, or prognosis. During
their follow-ups, no patients included in our study
developed systemic symptoms. While one patient in our
study showed RF positivity, no patient had arthritis.

In circumscribed morphea cases, various topical
treatments are usually recommended for patients
(35-37). These patients wusually undergo these
topical treatments as a result of their examination
by dermatology clinics before rheumatology clinics.
Patients who do not respond to topical treatment and
require systemic treatment are referred to rheumatology
clinics for the examination of systemic symptoms and
recommendations for treatment modalities. While
84.2% of the JLS patients being followed up in our clinic
received systemic treatments, 47.3% received topical
treatments. The most frequently used systemic therapy
was methotrexate, which was used in 78.9% of the
patients. Studies conducted with large samples of JLS
patients have also reported methotrexate as the most
prevalently used systemic treatment (7,15). According
to the EULAR treatment guidelines, mycophenolate
mofetil treatment is recommended for patients who
are intolerant to methotrexate or do not respond to
treatment with methotrexate (16). Studies performed by
dermatology clinics in Turkey have reported the usage
of colchicine treatment and its effective outcomes (38).
The treatment decision for JLS patients should be made
based on joint monitoring by dermatology and pediatric
rheumatology clinics.

In JLS cases, especially in circumscribed morphea,
complete remission was reported to occur at the
end of the first five years. While it was observed that
juvenile linear localized scleroderma could have a
much more aggressive course, and remission was not
seen in 10-year follow-up (15). Long-term morbidity is
highly prevalent in JLS cases, and the most frequently
encountered sequelae cosmetic and musculoskeletal
damage (39). The rate of complete remission in our study
was very low. Complete remission could be achieved by
aggressive treatment in only 2 (10.6%) patients, who
had circumscribed morphea. During their follow-ups,
cosmetic sequelae were seen in 73.1% of our patients,
whereas 21.1% had joint damage. In a study carried
out with 133 patients in Italy, subcutaneous adipose
tissue loss and cosmetic sequelae in the early period
were reported in 2/3 of the patients (15). The reason
for the low remission rate in our study, even with the
inclusion of the circumscribed morphea cases, maybe
that most patients who do not respond to various
topical treatments and have a more aggressive course
of the disease are followed up in pediatric rheumatology
clinics, and the follow-up durations of our patients were
short.

This study had some limitations. The most important
limit was the low number of patients. Because it was
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a retrospective study, accessing detailed clinical data
and investigating long-term outcomes was impossible.
Nonetheless, our study is valuable in the scientific sense
because the number of studies in Turkey investigating
JLS cases from a pediatric rheumatology perspective is
insufficient.

CONCLUSION

Consequently, although JLS is a pediatric disease
that is rarely encountered, it constitutes a significant
group of conditions because it has high rates of
cosmetic and functional sequelae. In this sense, it
will be an appropriate approach for clinicians to not
refrain from ordering biopsies for lesions that they
consider suspicious and refer such patients to pediatric
rheumatology clinics in the early period. Considering
the high sequela rates of the disease, it is clear that there
is a need for multi-center studies in Turkey that will allow
us to understand JLS better.

ETHICAL DECLARATIONS

Ethics Committee Approval: The study was carried
out with the permission of Ankara City Hospital Ethics
Committee (Date: 18.01.2023, Decision No: E2-2023-
3179).

Informed Consent: Because the study was designed
retrospectively, no written informed consent form was
obtained from patients

Referee Evaluation Process: Externally peer-reviewed.

Conflict of Interest Statement: The authors have no
conflicts of interest to declare.

Financial Disclosure: The authors declared that this
study has received no financial support.

Author Contributions: All of the authors declare that
they have all participated in the design, execution, and
analysis of the paper, and that they have approved the
final version.

REFERENCES

1. Zulian F, Lanzoni G, Castaldi B, et al. Systemic sclerosis sine
scleroderma in children. Rheumatology (Oxford). 2022; 61(6):
2555-2562.

2. Stevens AM, Torok KS, Li SC, Taber SF, Lu TT, Zulian F.
Immunopathogenesis of Juvenile Systemic Sclerosis. Front
Immunol. 2019; 10: 1352.

3. Zulian F, Cuffaro G, Sperotto F. Scleroderma in children: an
update. Curr Opin Rheumatol. 2013; 25(5): 643-50.

4. Guariso G, Conte S, Galeazzi F, Vettorato MG, Martini G, Zullian
F. Esophageal involvement in juvenile localized scleroderma: a
pilot study. Clin Exp Rheumatol. 2007;25: 786-9.

5. Foeldvaril. New developments in juvenile systemic and localized
scleroderma. Rheum Dis Clin North Am. 2013; 39(4): 905-20.

6. Zulian F, Vallongo C, Woo P, et al; Juvenile Scleroderma Working
Group of the Pediatric Rheumatology European Society (PRES).
Localized scleroderma in childhood is not just a skin disease.
Arthritis Rheum. 2005; 52(9): 2873-81.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Zulian F, Athreya BH, Laxer R, et al; Juvenile Scleroderma Working
Group of the Pediatric Rheumatology European Society (PRES).
Juvenile localized scleroderma: clinical and epidemiological
features in 750 children. An international study. Rheumatology
(Oxford). 2006; 45(5): 614-20.

Zulian F. New developments in localized scleroderma. Curr Opin
Rheumatol. 2008; 20(5): 601-7.

Weber K. Is juvenile localized scleroderma related to Lyme
borreliosis? J Am Acad Dermatol. 2009 ;61(5): 901.

. Li S, Pope E. Localized scleroderma. In: Petty R, Laxer R, Lindsley

C, Wedderburn L, editors. Textbook of pediatric rheumatology.
7th ed. Elsevier; 2015. p. 406-15.

. Li SC, Zheng RJ. Overview of Juvenile localized scleroderma and

its management. World J Pediatr. 2020;16(1): 5-18.

. Récken M and Ghoreschi K. Morphea and lichen sclerosus. In:

Bolognia JL, et al. Dermatology. 2nd ed. Mosby Elsevier, Spain
2008.p.1469-76.

. Peterson LS, Nelson AM, Su WP, Mason T, O’Fallon WM, Gabriel

SE. The epidemiology of morphea (localized scleroderma) in
Olmsted County 1960-1993. J Rheumatol 1997; 24: 73-80.

. Vallongo C, Woo P, Russo R, et al. Localized scleroderma in

childhood is not just a skin disease. Arthritis Rheum 2005; 52:
2873-81.

. Martini G, Fadanelli G, Agazzi A, Vittadello F, Meneghel A, Zulian

F. Disease course and long-term outcome of juvenile localized
scleroderma: Experience from a single pediatric rheumatology
Centre and literature review. Autoimmun Rev. 2018; 17(7): 727-
734.

. Zulian F, Culpo R, Sperotto F, et al. Consensus-based

recommendations for the management of juvenile localised
scleroderma. Ann Rheum Dis. 2019; 78(8): 1019-1024.

. Izol B, Saricaoglu H, Baskan EB, et al. Pediatrik morfea (lokalize

skleroderma) 14 olguya ait epidemiyolojik klinik ve laboratuar
bulgulari. Tlrkderm 2011; 45: 132- 6.

. Bulur I, Erdogan HK, Karapmar T, Saracoglu ZN. Morphea in

Middle Anatolia, Turkey: a 5-year single-center experience.
Postepy Allegol 2017; 34: 334-8.

. Arnett FC, Cho M, Chatterjee S, et al. Familial occurrence

frequencies and relative risks for systemic sclerosis (scleroderma)
in three United States cohorts. Arthritis Rheum 2001; 44: 1359-
1362.

Mayes MD. Scleroderma epidemiology. Rheum Dis Clin North
Am 1996; 22: 751-764.

Uziel Y, Krafchik BR, Silverman ED, Thorner PS, Laxer RM. Localized
scleroderma in childhood: a report of 30 cases. Semin Arthritis
Rheum 1994; 23: 328-40.

Vancheeswaran R, Black CM, David J et al. Childhood onset
scleroderma: is it different from adult onset disease. Arthritis
Rheum 1996; 39: 1041-49.

Lo CY, Shyur SD, Chu SH, et al. Juvenile scleroderma: experience
in one institution. Asian Pac J Allergy Immunol. 2010; 28(4): 279-
86.

Marzano AV, Menni S, Parodi A, et al. Localized scleroderma in
adults and children. Clinical and laboratory investigations on 239
cases. Eur J Dermatol 2003; 13: 171-6.

Bielsa Marsol I. Update on the classification and treatment of
localized scleroderma. Actas Dermosifiliogr 2013; 104: 654-66.

Koc¢ S, Uzun S. Skleroderma. Turkiye Klinikleri J Dermatol Special
Topics 2014; 7: 33-43.

Wu EY, Li SC, Torok KS, Virkud YV, Fuhlbrigge RC, Rabinovich
CE; Childhood Arthritis and Rheumatology Research Alliance
(CARRA) Legacy Registry Investigators. Baseline Description
of the Juvenile Localized Scleroderma Subgroup From the
Childhood Arthritis and Rheumatology Research Alliance Legacy
Registry. ACR Open Rheumatol. 2019 Apr 10;1(2):119-124.

Leitenberger JJ, Cayce RL, Haley RW, Adams-Huet B, Bergstresser
PR, Jacobe HT. Distinct autoimmune syndromes in morphea: a
review of 245 adult and pediatriccases. Arch Dermatol 2009; 145:
545-50.

Christen-Zaech S, Hakim MD, Afsar FS, Paller AS. Pediatric
morphea (localized scleroderma): review of 136 patients. J Am
Acad Dermatol. 2008; 59(3): 385-96.

Kashem SW, Correll CK, Vehe RK, Hobday PM, Binstadt BA,
Maguiness SM. Inflammatory arthritis in pediatric patients with
morphea. J Am Acad Dermatol. 2018; 79(1): 47-51.e2.

20



Chron Precis Med Res 2023; 4(1): 15-21

Glngorer et al.

31.

32

33.

34,

35.

36.

37.

38.

39.

Rosenberg AM, Uziel Y, Krafchik BR et al. Antinuclear antibodies
in children with localized scleroderma. J Rheumatol 1994; 22:
2337-43.

Blaszczyk M, Jarzabek-Chorleska M, Jablonska S. Relationship
between cutaneous and systemic scleroderma. Are
immunopathological studies helpful in evaluating transition of
cutaneous to systemic scleroderma? Przegl Dermatol 2000; 2:
119-25

Rondinone R, Germino M, Sartori E et al. Autoimmune disorders
in localized scleroderma. Arch Dermatol Res 1990; 282: 477-9.

Jablonska S, Chorzelski TP, Blaszczyk M. Clinical relevance of
immunologic findings in scleroderma. Clin Dermatol 1993; 10:
407-21.

Dytoc MT, Kossintseva |, Ting PT: First case series on the use of
calcipotriolbetamethasone dipropionate for morphoea. Br J
Dermatol 2007; 157: 615-8.

Kroft EB, Groeneveld TJ, Seyger MM, de Jong EM: Efficacy of
topical tacrolimus 0.1% in active plaque morphea: randomized,
double-blind, emollientcontrolled pilot study. Am J Clin
Dermatol 2009; 10: 181-7.

Kroft EB, Groeneveld TJ, Seyger MM, de Jong EM: First case series
on the use of imiquimod for morphoea. Am J Clin Dermatol
2005; 153: 815-20.

Parlak N, Akay BN, Erdi Sanh H, Akyol A. The clinical features,
laboratory findings, treatment and follow-up results of patients
with morphea. Turkderm-Turk Arch Dermatol Venereol 2013; 47;
209-213. doi:10.4274/turkderm.05657.

Piram M, McCuaig CC, Saint-Cyr C, et al. Short-and long-term
outcome of linear morphoea in children. British Journal of
Dermatology, 2013; 169(6): 1265-1271.

21



