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Characteristics of coexisting localized scleroderma and 
inflammatory arthritis

Introduction
Localized scleroderma (LS) is an autoimmune disease where excessive collagen deposits underneath the 
skin lead to thickening, scarring, and fibrosis of the tissues. It can be further classified as morphea or linear 
scleroderma based on the pattern and layer of skin involvement (1). Morphea describes generally well-cir-
cumscribed areas of induration, thickening, and hyper- or hypo-pigmentation, and according to the areas 
of involvement it can be classified into multiple categories; (1) plaque: involving 1-2 anatomic sites, (2) gen-
eralized: individual plaques becoming confluent lesions, (3) deep: affecting the deep dermis, subcutaneous 
tissue, fascia, and the superficial muscle, and profunda: causing the entire skin to feel taut, thickened, and 
bound down (1, 2). Linear scleroderma, however, appears as one or more linear streaks on the body that 
can involve different layers of skin, muscle, and bone. Primarily involving the extremities, the complications 
include deformities, contractures, and disruption of growth. One specific type of linear scleroderma is coup 
de sabre, where the face and/or scalp is affected (2).

Localized scleroderma, including morphea and linear scleroderma, therefore, is often limited to the skin, 
subcutaneous tissues, and rarely, muscle and bone. This differs greatly from the diseases of systemic scle-

Daniel Reiff1 , Courtney B. Crayne2 , Melissa L. Mannion2 , Randy Q. Cron2 

Original Article 

S67

Abstract

Objective: Localized scleroderma (LS), including morphea and linear scleroderma, is an autoimmune 
disease where excessive subcutaneous collagen deposits lead to thickening, scarring, and fibrosis of 
the tissues. LS coexisting with inflammatory arthritis is less well-described but has been reported in 
as many as 20% of 53 LS patients in a recent cohort. Herein, we describe a cohort of 8 children with 
both LS and inflammatory arthritis. The objective of this study is to determine the characteristics of 
inflammatory arthritis in children with LS and their response to treatment regimens.
Methods: A retrospective chart review was completed on patients less than 19 years of age who 
were diagnosed with either morphea or linear scleroderma at the Children of Alabama center from 
2004–2018. Patients were identified using ICD-9 and ICD-10 diagnostic codes. Records were reviewed 
for additional diagnostic codes, exams, and laboratory findings confirming coexisting inflammatory 
arthritis and LS.
Results: A total of 87 patients with a diagnosis of either morphea or linear scleroderma were identified. 
Eight (9%) had coexisting inflammatory arthritis according to the diagnostic codes with documented 
active arthritis. Median age of initial rheumatic disease diagnosis was 7.5 years. A majority of patients 
with both LS and inflammatory arthritis were female (62.5%). Half of the patients (n=4, 50%) had 
LS lesions over arthritic joints. All of the identified patients were diagnosed with a form of juvenile 
idiopathic arthritis (JIA). The JIA diagnoses varied widely in 3 (37.5%) patients with rheumatoid factor 
(RF) negative polyarticular JIA, 2 (25%) with oligoarticular JIA, 2 (25%) with psoriatic JIA, and 1 (12.5%) 
with enthesitis-related JIA. The timing of onset of LS and inflammatory arthritis varied widely. Three 
(37.5%) patients had LS lesions preceding clinical arthritis, and three (37.5%) had arthritis before the 
appearance of LS. Two (25%) patients had both LS and arthritis at the time of diagnosis. All patients 
received methotrexate (MTX) during their disease course with only 3 (37.5%) receiving systemic ste-
roids during treatment. All 8 patients showed resolution of LS lesions. However, 6 of the 8 patients 
demonstrated active arthritis on combination MTX and TNFi therapy.
Conclusion: In this cohort of pediatric LS, 9% of patients had coexisting inflammatory arthritis. The 
characteristics of this cohort varied widely. All patients received MTX initially and showed a resolution 
of LS lesions. However, in the majority of patients, the arthritis failed to respond to MTX and TNFi 
combination therapy. These results suggest that inflammatory arthritis coexisting with LS may be less 
likely to respond to traditional inflammatory arthritis or JIA therapies.
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rosis, including diffuse cutaneous scleroderma 
and limited cutaneous scleroderma [formerly 
calcifications, Raynaud’s phenomenon, esoph-
ageal hypomotility, sclerodactyly, and telangi-
ectasia (CREST) syndrome], as they are known 
to extensively involve the pulmonary, gastroin-
testinal, renal, and other organ systems, which 
is caused by diffuse inflammation throughout 
the body (3).

However, as research into localized scleroderma 
progresses, there is increasing evidence in the 
literature that this disease may be a manifesta-
tion of a diffuse systemic inflammatory process, 
as some studies have described neurologic, vas-
cular, articular, and other affected organ systems 
(4). In a study of 750 patients with childhood lo-
calized scleroderma by Zulian F et al. (4), 22.4% 
of the patients showed one or more extracu-
taneous manifestations, the most common of 
which was articular involvement, including oli-
go- and poly-arthritis (4, 5). 

Localized scleroderma coexisting with inflam-
matory arthritis and juvenile idiopathic arthritis 
(JIA) is not well-described. JIA defines a collec-
tion of inflammatory arthritides of childhood 
with onset prior to 16 years of age, a minimum 
duration of 6 weeks, and an unknown etiology. 
Dependent on the type of involved joint, the 
number of joints involved, positive or negative 
autoantibodies [i.e., presence or absence of 
rheumatoid factor (RF) and human leukoctye 
antigen B27 (HLA-B27)], and presence of ex-
tra articular manifestations, JIA can be further 
classified into 7 mutually exclusive subcate-
gories: systemic JIA, oligoarthritis, RF-positive 
or RF-negative polyarthritis, psoriatic arthritis, 
enthesitis-related arthritis, or undifferentiated 
arthritis (6). In patients with localized sclero-
derma, co-existing inflammatory arthritis has 
been reported in as many as 20.8% in a recent 
cohort of 53 patients by Kashem et al. (7). In 

this study, the majority of patients were cat-
egorized as linear or generalized variants of 
morphea/scleroderma, and most were treated 
with methotrexate. Patients with arthritis had 
higher anti-nuclear antibody (ANA) titers and 
variable joint distributions (7). 

Herein, we describe a cohort of 8 children with 
both LS and inflammatory arthritis. The objec-
tive of this study is to determine the associa-
tion of inflammatory arthritis in children with 
LS with respect to site of disease involvement, 
timing of disease onset, presence of autoanti-
bodies, and treatment regimens.

Methods
A retrospective chart review was completed 
on patients younger than 19 years of age who 
were diagnosed with localized scleroderma at 
the Children’s of Alabama center from 2004 - 
2018. Patients were identified from the elec-
tronic medical record using diagnostic codes 
for morphea (ICD-9 701.0 and ICD-10 L94.0) 
and linear scleroderma (ICD-9 701.0 and ICD-
10 L94.1). Once the patients were identified, 
all their clinical notes were reviewed for doc-
umentation of confirmed coexisting diagnosis 
of inflammatory arthritis. The characteristics 
of interest included patient demographics, 
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Main Points
•	 Chronic arthritis can be present in up to 

9% of children with localized scleroder-
ma without preference for juvenile idio-
pathic arthritis subtype.

•	 Arthritis, when present in children with 
localized scleroderma, can present in 
advance of, coincident with, or following 
diagnosis of the skin involvement.

•	 When chronic arthritis coexists with lo-
calized scleroderma, the arthritis com-
ponent of disease is harder to control 
than the skin disease using DMARDs, 
including biologics.

Table 1. Patient demographics (N=8).

Variable		  N (%)

Age of Onset (years)	  	  

 	 Median	 7.50

Gender	  	  

 	 Male	 3/8 (37.5%)

 	 Female	 5/8 (62.5%)

Scleroderma subtype	  	  

 	 Circumscribed	 7/8 (87.5%)

 	 Linear	 1/8 (12.5%)

Morphea Crosses Arthritic Joint	  	  

 	 Yes	 4/8 (50%)

 	 No	 4/8 (50%)

Arthritis Distribution	  	  

 	 Large Joints	 5/8 (62.5%)

 	 Small Joints	 8/8 (100%)

Previously Diagnosed Arthritis Subtype	  	  

 	 Oligo JIA	 2/8 (25%)

 	 Psoriatic Arthritis	 2/8 (25%)

 	 RF-neg PolyJIA	 3/8 (37.5%)

 	 Enthesitis-related	 1/8 (12.5%)

Timing of Diagnosis		   

 	 Arthritis precedes morphea	 3/8 (37.5%)

 	 Morphea precedes arthritis	 3/8 (37.5%)

 	 Simultaneous presentation	 2/8 (25%)

Antibodies	  	  

 	 ANA positive	 2/8 (50%)

 	 RF-positive	 1/4 (25%)

   	 HLA-B27 positive	 0/5 (0%)

ANA: anti-nuclear antibody; RF: rheumatoid factor; HLA-B27: human leukocyte antigen B27.



location of arthritis and joint count, arthritis 
subtype, laboratory data with ANA status and 
other autoantibodies, treatment modalities, 
and each individual’s response to treatment. 
Active arthritis was defined by clinical exam-
ination and imaging, including MRI and x-rays. 
Clinical findings included joint effusions, joint 
swelling, joint pain, and limitation in range of 
motion. LS was evaluated using non-standard-
ized clinical examinations with findings of ery-
thema, skin thickening, and atrophy. Treatment 
success was defined by improvement in symp-
toms or remission of arthritis documented per 
clinical examination findings, and resolution 
or stability of LS lesions via clinical exam and 
imaging. Means, standard deviations, frequen-
cies, and proportions were computed for all 
demographic, clinical, and laboratory features 
using Microsoft Excel. This study was approved 
by the institutional review board at the Univer-
sity of Alabama, Birmingham on September 14, 
2018 (Decision Number: IRB-300002129).

Results
A total of 87 patients with a diagnosis of LS 
were identified. Eight (9%) had coexisting in-
flammatory arthritis, as documented by a pe-
diatric rheumatologist. The median age of ini-
tial rheumatic disease diagnosis was 7.5 years, 
with a mean age of 8.9 ± 4.2 years. Patients 
were followed for a mean of 7 years during the 
course of their illness. A majority of patients 
with both LS and inflammatory arthritis were 
female (62.5%). Four patients (50%) had LS le-
sions over arthritic joints. All of the identified 
patients were diagnosed with a form of juve-
nile idiopathic arthritis (JIA) in addition to LS. 
Some of these patients had diagnoses prior to 

onset of LS and some were given diagnoses 
of JIA despite prior LS findings, largely due to 
coding and insurance medication authoriza-
tion purposes. These JIA subtypes, per ILAR 
criteria, varied widely in 3 (37.5%) patients with 
RF-negative polyarticular JIA, 2 (25%) patients 
with oligoarticular JIA, 2 (25%) patients with 
psoriatic JIA, and 1 (12.5%) with enthesitis-re-
lated JIA (Table 1). RF-negative polyarticular 
JIA was diagnosed if there was arthritis of 5 or 
more joints during the first 6 months of disease 
with negative rheumatoid factor. Patients with 
oligoarticular JIA were diagnosed with arthritis 
of 1-4 joints during the course of disease in the 
absence of psoriasis or RF positivity. The 2 pa-
tients with psoriatic JIA were diagnosed if there 
was presence of arthritis and a family history or 
personal history of psoriasis. The patient with 
enthesitis-related JIA was diagnosed on the 
basis of arthritis and enthesitis of the calcaneal 
attachment in the Achille’s tendon and inflam-
matory back pain.

The distribution of arthritis varied; all patients 
had at least 1 small joint affected. Five patients 
(62.5%) had at least 1 large joint affected. The 
timing of onset of LS and inflammatory arthritis 
also varied widely. Three (37.5%) patients had 
LS lesions preceding the appearance of clinical 
arthritis on examination, and 3 (37.5%) patients 
had arthritis before the appearance of LS. Two 
(25%) patients had a simultaneous diagnosis of 
LS and arthritis. With respect to autoantibod-
ies, 8 patients showed results for an extractable 
nuclear antibody panel and only 2 patients had 
positive ANA titers—1 patient with a 1:320 titer 
and 1 patient with a 1:80 titer. Specific autoan-
tibodies (i.e., anti-double stranded DNA, Scl-70, 

SS-A, SS-B, anti-Smith, and anti-RNP) were neg-
ative in all four patients with results available. 
None of the 5 patients tested for HLA-B27 were 
positive. One patient with a positive ANA titer 
also tested positive for RF (Table 2).

All patients received methotrexate (MTX) 
during their disease with only 3 (37.5%) re-
ceiving systemic steroids during treatment. 
There was a wide variety of second-line med-
ication choices and dosages with varying clin-
ical effetcs. Second-line medications included 
etanercept (ETN), adalimumab (ADA), inflix-
imab (IFX), abatacept, leflunomide (LEF), sul-
fasalazine, mycophenolate mofetil (MMF), to-
cilizumab, hydroxychloroquine, and rituximab. 
Three patients (37.5%) achieved full remission 
of arthritis, one with MTX monotherapy and 
2 using an additional second-line medication 
(one patient with MMF + ETN and one patient 
with LEF monotherapy). Three patients (37.5%) 
showed improvement in arthritis with sec-
ond-line medication (one with MTX+ETN, one 
with MMF+IFX, and one with MTX+ADA). Two 
patients (25%) were either uncontrolled or lost 
to follow-up after failing several medications. 
All patients had stabilization or improvement 
in the localized scleroderma lesions, irrespec-
tive of the medication prescribed (Table 3, 4). 

Discussion
In this single-center cohort of pediatric pa-
tients with LS, approximately 9% had coexist-
ing inflammatory arthritis. This is lower than 
the 20.8% figure reported by Kashem et al. (7). 
Our cohort was similar to prior studies with re-
spect to female predominance and age of on-
set (8, 9). However, the majority of our cohort 
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Table 2. Patient characteristics (N=8).

			   LS	 Arthritis 
			   Distribution	 distribution

							       Time between 
				    Crosses			   LS and	 Diagnosed 
	 Age at		  Crosses 	 Arthritic	 # of Small	 # of Large	 Arthritis	 JIA	 LS 
Patient	 Diagnosis	 Sex	 Joint	 Joint	 Joints	 Joints	 Diagnoses	 Subtype	 Subtype

1	 13	 M	 N	 N	 9	 2	 Simultaneous diagnosis	 RF-negative Poly-JIA	 Circumscribed

2	 15	 F	 N	 N	 2	 2	 Arthritis 9 months prior to LS	 Enthesitis-related Arthritits	Circumscribed

3	 13	 F	 Y	 Y	 3	 0	 Simultaneous diagnosis	 Oligo-JIA	 Circumscribed

4	 5	 M	 Y	 Y	 1	 3	 LS 2 years prior to arthritis	 Psoriatic Arthritis	 Circumscribed

5	 3	 M	 N	 N	 4	 4	 Arthritis 5 months prior to LS	 RF-negative Poly-JIA	 Circumscribed

6	 7	 F	 Y	 Y	 2	 2	 Arthritis 8 years prior to LS	 Psoriatic Arthritis	 Circumscribed

7	 7	 F	 N	 N	 10	 0	 LS 3 years prior to arthritis	 RF-negative Poly-JIA	 Circumscribed

8	 8	 F	 Y	 Y	 2	 0	 LS 9 months prior to arthritis	 Oligo-JIA	 Linear

LS: localized scleroderma; JIA: juvenile idiopathic arthritis; RF: rheumatoid factor.



had circumscribed, plaque lesions rather than 
true linear scleroderma. Half of the patients in 
this cohort had active arthritis at the site of an 
LS lesion, suggesting a systemic inflammatory 
component with a possible shared immuno-
pathology (10). Presence of autoantibodies 
was inconsistent with only 2 patients having 
a positive ANA titer and no patients with any 
identifiable extractable nuclear antigens, 
which was again a lower proportion than in 
previous studies (7-9). Presence of autoanti-
bodies in combination with the type of LS le-
sions may contribute to the higher frequency 
of co-existing inflammatory arthritis.

Localized scleroderma can be treated with sys-
temic therapy or topical therapy. Topical thera-
pies are used for limited disease and systemic 
therapy is used in more extensive cases (11). 
The main systemic treatments that have been 
studied in LS are methotrexate and system-
ic corticosteroids (11, 12). Therefore, it is not 
surprising that all patients in this study were 
treated with methotrexate, which has been 
found to be a safe and effective treatment for 
both localized scleroderma and as a treatment 

for inflammatory arthritis and JIA (11-14). Fur-
thermore, systemic corticosteroids were used 
in half of the patients in this study. They have 
been shown to be an effective treatment in 
conjunction with methotrexate, although have 
a limited benefit when used as monotherapy 
(11, 15). 

In this cohort of patients, the coexisting inflam-
matory arthritis was more difficult to control 
even as the LS improved and stabilized. In fact, 
all of our patients showed stabilization of LS 
lesions over time, but improvement in arthri-
tis was inconsistent irrespective of second-line 
therapy. The LS lesions in this cohort may have 
improved and/or stabilized as a result of prop-
er treatment with methotrexate or as a natural 
course of the disease, with LS resolving prior 
to extracutaneous manifestation appearance. 
Therefore, most treatment decisions were 
made to treat and control arthritis symptoms 
and secondary limitations. After first line med-
ications, many of our patients continued to 
have active arthritis on examination and expe-
rienced continued pain, swelling, and/or joint 
contractures at affected joints. Almost all of 

the patients required second-line medication 
to achieve remission or improvement in their 
condition. Our patients received a wide variety 
of second-line medications, including sulfasal-
azine, leflunomide, hydroxychloroquine, and 
biologic agents such as TNF inhibitors, abata-
cept, tocilizumab, and rituximab, which can be 
used alone or in combination to treat refracto-
ry JIA and inflammatory arthritis (16). Patients 
#5 and #6 were particularly difficult to treat and 
each failed multiple biologic courses through-
out their illness. Patient #5 had persistent bilat-
eral wrist and ankle arthritis during treatment 
and patient #6 suffered from persistent unilat-
eral ankle and knee arthritis. Arthritis in both 
cases was assessed with clinical examination 
findings of pain, swelling, and effusion in addi-
tion to MRI imaging. 

Current consensus recommends MTX with 
or without corticosteroid bridge therapy be 
used as first-line therapy in active LS. MMF is 
recommended as second-line therapy (10, 11, 
17), which was also used in our cohort. From 
a population standpoint, as many as 30% of 
patients with LS have a reported family histo-
ry of autoimmune disease, and about 10% of 
children with LS have concurrent autoimmune 
disease, commonly vitiligo, alopecia areata, or 
JIA (10, 18). Jacobe et al. (19) found a strong 
association between HLA alleles and LS, sug-
gesting that natural killer cells or CD-8 T cells 
may play a role in the immunopathogenesis of 
LS, which may explain the higher proportions 
of co-existing autoimmune disease. The results 
of our study suggest that patients with LS and 
coexisting inflammatory arthritis may have 
poorer response rates to traditional anti-arthrit-
ic medications, and this risk may in part be due 
to underlying genetic component. A better 
understanding of the immunopathogenesis 
and genetic association between LS and in-
flammatory arthritis is needed in order to bet-
ter guide treatment plans in patients with LS 
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Table 3. Autoantibodies.

Patient	 ANA	 dsDNA	 Scl-70	 RF	 SS-A	 SS-B	 Smith	 RNP	 Smooth Muscle	 CCP	 HLA-B27

1	 (-) 	 NT	 NT	 NT	 NT	 NT	 NT	 NT	 NT	 (-) 	 (-)

2	 (-) 	 NT	 NT	 NT	 NT	 NT	 NT	 NT	 NT	 NT	 (-)

3	 (-) 	 NT	 NT	 NT	 NT	 NT	 NT	 NT	 NT	 NT	 NT

4	 (-) 	 NT	 NT	 NT	 (-) 	 (-) 	 NT	 NT	 NT	 NT	 (-) 

5	 (-) 	 (-) 	 (-) 	 (-) 	 (-) 	 (-) 	 (-) 	 (-) 	 NT	 (-) 	 (-) 

6	 (+) 1:320 - Homogeneous	 NT	 NT	 (-) 	 NT	 NT	 NT	 NT	 (-) 	 NT	 (-) 

7	 (-) 	 (-) 	 (-) 	 (-) 	 (-) 	 (-) 	 (-) 	 (-) 	 NT	 (-) 	 NT

8	 (+) 1:80 - Homogeneous	 (-) 	 (-) 	 (+)	 (-) 	 (-) 	 (-) 	 (-) 	 NT	 NT	 NT

NT: not tested; ANA: anti-nuclear antibody; dsDNA: anti-double stranded DNA, RF: rheumatoid factor; CCP: cyclic citrullinated peptide; HLA-B27: human leukocyte antigen B27.

Table 4. Therapies and outcomes.

Patient	 Therapies	 LS Resolved	 Arthritis in Remission

1	 CS, MTX, TNFi x3, LEF	 Y	 Y, on meds

2	 MTX, TNFi x2	 Y	 N

3	 MTX	 Y	 Y, off meds

4	 MTX, TNFi, MMF	 Y	 Y, on meds

5	 CS, MTX, TNFi x2, ABT	 Y	 N

6	 CS, MTX, TNFi, ABT, SSZ, MMF, TCZ, HCQ, RTX	 Y	 N

7	 CS, MTX, TNFi, MMF	 Y	 N

8	 MTX, TNFi	 Y	 N

S: corticosteroids; TNFi: tumor necrosis factor inhibitor; MTX: methotrexate; MMF: mycophenolate; SSZ: sulfasalazine; TCZ: 
tocilizumab; HCQ: hydroxychloroquine; LEF: leflunomide; RTX: rituximab; ABT: abatacept.



and coexisting inflammatory arthritis who fail 
to respond to MTX and traditional second-line 
anti-arthritic medications. 

This study had several limitations, most nota-
bly the small sample size and the retrospec-
tive nature. However, the clinical records for 
all patients with a diagnosis code consistent 
with LS were examined in detail. As this was 
a retrospective study spanning many years, 
laboratory testing was not standardized and 
was missing for several patients. Additionally, 
2 patients—patient 5 and patient 8—were 
lost to follow-up during treatment, making 
the true treatment success or failure difficult 
to assess.

In a single pediatric rheumatology clinic over 
14 years, inflammatory arthritis coexisted in 
9% of children with LS. Patient characteristics 
varied widely in terms of disease involvement, 
timing of disease onset, presence of autoan-
tibodies, and treatment response. All patients 
showed an improvement in the morphea le-
sions with the use of MTX, but the arthritis had 
variable responses. Although the comorbid 
presentation of LS and inflammatory arthritis 
suggests an underlying systemic inflamma-
tory component and perhaps even a shared 
immunopathology and a genetic component, 
additional studies are needed to clearly un-
derstand the relationship between localized 
scleroderma and inflammatory arthritis, and 
subsequently design the most appropriate 
treatment plan. 

Ethics Committee Approval: Ethics committee ap-
proval was received for this study from University 
of Alabama, Birmingham (Decision Number: IRB-
300002129; Decision Date: September 14, 2018).

Informed Consent: Written informed consent was ob-
tained from parents or legal guardians of the patients 
who participated in this study.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept - D.R., C.B.C., M.L.M., 
R.C.; Design - D.R., C.B.C., M.L.M., R.C.; Supervision 
- D.R., C.B.C., M.L.M., R.C.; Data Collection and/or 
Processing - D.R., C.B.C., M.L.M., R.C.; Analysis and/or 
Interpretation - D.R., C.B.C., M.L.M., R.C.; Writing Man-
uscript - D.R., C.B.C., M.L.M., R.C.; Critical Review - D.R., 
C.B.C., M.L.M., R.C.

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

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

References
1.	 Peterson LS, Nelson AM, Su WP, Mason T, O'Fal-

lon WM, Gabriel SE. The epidemiology of mor-
phea (localized scleroderma) in Olmsted Coun-
ty 1960-1993. J Rheumatol 1997; 24: 73-80.

2.	 Peterson LS, Nelson AM, Su WP. Classification 
of morphea (localized scleroderma). Mayo Clin 
Proc 1995; 70: 1068-76. [CrossRef ]

3. 	 Pearson DR, Werth VP, Pappas-Taffer L. Systemic scle-
rosis: Current concepts of skin and systemic manifes-
tations. Clin Dermatol 2018; 36: 459-74. [CrossRef]

4. 	 Zulian F, Vallongo C, Woo P, Russo R, Ruperto N, 
Harper J, et al. Localized scleroderma in child-
hood is not just a skin disease. Arthritis Rheum 
2005; 52: 2873-81. [CrossRef ]

5.	 Fain ET, Mannion M, Pope E, Young DW, Laxer RM, 
Cron RQ. Brain cavernomas associated with en coup 
de sabre linear scleroderma: Two case reports. Pedi-
atr Rheumatol Online J 2011; 9: 18. [CrossRef]

6.	 Petty RE, Southwood TR, Manners P, Baum J, 
Glass DN, Goldenberg J, et al. International 
League of Associations for Rheumatology clas-
sification of juvenile idiopathic arthritis: second 
revision, Edmonton, 2001. J Rheumatol 2004; 
31: 390-2.

7.	 Kashem SW, Correll CK, Vehe RK, Hobday PM, 
Binstadt BA, Maguiness SM. Inflammatory ar-
thritis in pediatric patients with morphea. J Am 
Acad Dermatol 2018; 79: 47-51.e2. [CrossRef ]

8.	 Zulian F, Athreya BH, Laxer R, Nelson AM, Feitosa 
de Oliveira SK, Punaro MG, et al. Juvenile local-
ized scleroderma: clinical and epidemiologi-
cal features in 750 children. An international 
study. Rheumatology (Oxford) 2006; 45: 614-20. 
[CrossRef ]

9.	 Wu EY, Li SC, Torok KS, Virkud YV, Fuhlbrigge RC, 
Rabinovich CE, et al. Baseline Description of the 
Juvenile Localized Scleroderma Subgroup From 
the Childhood Arthritis and Rheumatology 
Research Alliance Legacy Registry. ACR Open 
Rheumatology 2019; 1: 119-24. [CrossRef]

10.	 Torok KS, Li SC, Jacobe HM, Taber SF, Stevens 
AM, Zulian F, et al. Immunopathogenesis of Pe-
diatric Localized Scleroderma. Front Immunol 
2019; 10: 908. [CrossRef ]

11.	 Zulian F, Culpo R, Sperotto F, Anton J, Avcin T, 
Baildam EM, et al. Consensus-based recom-
mendations for the management of juvenile 
localised scleroderma. Ann Rheum Dis 2019; 
78: 1019-24. [CrossRef ]

12.	 Asano Y, Fujimoto M, Ishikawa O, Sato S, Jinnin 
M, Takehara K, et al. Diagnostic criteria, severity 
classification and guidelines of localized sclero-
derma. J Dermatol 2018; 45: 755-80. [CrossRef ]

13.	 Fitch PG, Rettig P, Burnham JM, Finkel TH, Yan 
AC, Akin E, et al. Treatment of pediatric localized 
scleroderma with methotrexate. J Rheumatol 
2006; 33: 609-14.

14.	 Zulian F, Martini G, Vallongo C, Vittadello F, Fal-
cini F, Patrizi A, et al. Methotrexate treatment in 
juvenile localized scleroderma: a randomized, 
double-blind, placebo-controlled trial. Arthritis 
Rheum 2011; 63: 1998-2006. [CrossRef ]

15.	 Joly P, Bamberger N, Crickx B, Belaich S. Treatment 
of severe forms of localized scleroderma with oral 
corticosteroids: follow-up study on 17 patients. 
Arch Dermatol 1994; 130: 663-4. [CrossRef]

16.	 Stoll ML, Cron RQ. Treatment of juvenile id-
iopathic arthritis: a revolution in care. Pediatr 
Rheumatol Online J 2014; 12: 13. [CrossRef ]

17.	 Li SC, Feldman BM, Higgins GC, Haines KA, Pun-
aro MG, O'Neil KM. Treatment of pediatric local-
ized scleroderma: results of a survey of North 
American pediatric rheumatologists. J Rheuma-
tol 2010; 37: 175-81. [CrossRef ]

18.	 Christen-Zaech S, Hakim MD, Afsar FS, Paller AS. 
Pediatric morphea (localized scleroderma): re-
view of 136 patients. J Am Acad Dermatol 2008; 
59: 385-96. [CrossRef ]

19.	 Jacobe H, Ahn C, Arnett FC, Reveille JD. Major 
histocompatibility complex class I and class II 
alleles may confer susceptibility to or protec-
tion against morphea: findings from the Mor-
phea in Adults and Children cohort. Arthritis 
Rheumatol 2014; 66: 3170-7. [CrossRef ]

S71

Eur J Rheumatol 2020; 7(Suppl 1): S67-S71 Reiff et al. Localized scleroderma and arthritis

https://doi.org/10.4065/70.11.1068
https://doi.org/10.1016/j.clindermatol.2018.04.004
https://doi.org/10.1002/art.21264
https://doi.org/10.1186/1546-0096-9-18
https://doi.org/10.1016/j.jaad.2018.03.005
https://doi.org/10.1093/rheumatology/kei251
https://doi.org/10.1002/acr2.1019
https://doi.org/10.3389/fimmu.2019.00908
https://doi.org/10.1136/annrheumdis-2018-214697
https://doi.org/10.1111/1346-8138.14162
https://doi.org/10.1002/art.30264
https://doi.org/10.1001/archderm.1994.01690050133027
https://doi.org/10.1186/1546-0096-12-13
https://doi.org/10.3899/jrheum.090708
https://doi.org/10.1016/j.jaad.2008.05.005
https://doi.org/10.1002/art.38814



