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Scleroderma 
•  Autoimmune disease with no effective 

treatment or cure 
•  Affects approximately 300,000 patients 

in US 
•  Systemic form can affect heart, lungs, 

kidneys, and gut 
•  Mean age of onset is 50 years 
•  Female predominance of 3-5:1 
•  Prevalence of 60,000-70,000 patients 



                                    



•  Highest case-specific mortality of any 
autoimmune rheumatic disease 

•  6 fold increased risk of death for diffuse 
systemic sclerosis compared to general 
population 

•  Survival depends on severity of organ 
involvement 

•  10 year survival for pts with diffuse systemic 
sclerosis ~70% 

Steen V Ann Rheum Dis 2007 

Systemic sclerosis—Mortality 



5

Aetiologic agent 

Permissive genetic  
background 

Molecular and cellular 
alterations on target cells 

Fibroblasts B cells Endothelial cells T cells 

Tissue fibrosis Obliteration of 
small arteries 
and arterioles 

Production of  
autoantibodies 

Cellular infiltration and 
cytokine and growth 
factor dysregulation 

Jimenez S, et al. Ann Intern Med 2004;140:37–50. 

SSc— Pathogenesis 
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•  Annual direct and indirect costs of SSc are 
~1.9 billion US dollars/yr in North America  

•  Morbidity costs represent 56%(includes SSc-
related disability 30-50%) 

•  UCLA cohort—40% early disability 
•  Per patient cost due to loss of productivity-- $11,000/yr 

– Direct costs represent 32% (spread over the long 
disease duration) 

•  Per patient costs for SSc are 3 fold higher 
than non-SSc patients 

Cost of illness in 
scleroderma 

Bernatsky. Arth Rheum 2009 
Singh M. AC&R 2012 



• High cost of disease burden, co-
morbidities, and mortality 
associated with internal organ 
involvement 

High unmet medical need 
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Limited cutaneous 

Diffuse cutaneous 

Heart 
Lung 
Kidney 
GIT 

Pulmonary 
Hypertension 
PBC 
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Likely time of onset of visceral  
involvement in relation to  

evolution of skin thickening 
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Hand dysfunction in 
scleroderma 

•  Almost universal in patients with SSc 
•  Has impact on quality of life and work 

productivity 
•  Leads to early disability 
•  Treatment is largely supportive 

Guillevin L. Clin Exp Rheumatol. 2013 
Granel B. Ann Rheum Dis 2014  



Edematous 
phase 

Different phases of skin 
involvement in scleroderma 

Indurative 
phase 

Atrophic 
phase 



Fixed hand contractures with ulcers in a patient 



Treatment 

•  Immunosuppressives in early 
disease 

•  Hand therapy and massage in early 
and ? Late disease 

•  Surgery with artificial joints 

Nagaraja, Denton, and Khanna. Rheumatology (Oxford) 2014 



RA-like disease—joint damage 

observed the presence of DIP joint erosions and DIP joint
space narrowing in 15 and 21% of SSc patients, respect-
ively, vs 0 and 5% in a group of healthy controls matched
for age and sex, respectively, suggesting that DIP
changes might be specific of SSc [22]. DIP involvement
in SSc will require confirmation through further work and
larger studies.

In a recent prospective cohort study involving 120 pa-
tients, erosive arthritis, defined as the occurrence of both
erosions and joint space narrowing, was found in 22 (18%)
SSc patients [22]. The 5-year longitudinal follow-up of
these patients, with a systematic examination of dual
time-point X-rays, showed a total radiographic progres-
sion of erosive arthritis in 24 (23%) SSc patients. Among
these, 10 had developed incident erosive arthritis, defined
by the occurrence on the second X-ray of at least one
erosion and joint space narrowing, and 14 experienced
worsening of their baseline lesions, defined by the occur-
rence on the second X-ray of at least one new erosion
and/or joint space narrowing [41]. The presence of erosive
arthritis was not associated at baseline with any SSc

characteristics or with the presence of RF or anti-CCP2
antibodies. This is in accordance with previous studies
that failed to show a correlation between erosive arthritis
and clinical or laboratory variables [2, 21].

Despite the high frequency of erosive arthritis in this
cohort, no independent predictor of the progression of
erosive arthritis in SSc was identified [41]. This lack of
any predictive factor for erosive arthritis might be related
to the multifactorial aspects of SSc arthropathy. An over-
lap with RA should be considered, but was found in only 3
of 103 patients; two had erosive arthritis at baseline while
the third patient had worsened erosive arthritis. The pos-
sibility of erosive OA should also be considered, especially
since persistent clinical synovitis (defined by tender and
swollen joints) occurred in only 5/24 (21%) of the patients
with progression of erosive arthritis. Furthermore, in this
latter study there was a high frequency of DIP joint involve-
ment [11/24 (46%)] and a large proportion of the patients
were post-menopausal women (83%). On the other hand,
radiographic progression of erosive arthritis also occurred
in the wrist [11/24 patients (46%)], MCP [7/24 (29%)] and

FIG. 1 Hand and foot radiographic lesions in SSc. (A) Erosive radiographic arthritis characterized by erosions and joint
space narrowing involving the PIP and DIP joints (white arrows). (B) Typical SSc radiographic features associating erosive
arthritis of PIP and DIP joints (white arrows), s.c. calcinosis (hash) and acro-osteolysis (asterisk). (C) SSc-related
arthropathy involving the second and third PIP joints, resembling PsA (white arrows). (D) Foot erosive radiographic
arthritis involving MTP joints (white arrow) associated with acro-osteolysis (asterisk).
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arthritis, MRI showed synovial inflammation in 47% of the
17 SSc patients studied, while USs showed synovial in-
flammation in 100% of the 8 SSc patients studied [45].

With regards to vasculopathy in SSc, magnetic reson-
ance angiography (MRA) is an appealing technique to
assess hand vascular involvement. MRA also allows de-
tection of synovitis; in one study evaluating hand MRA in
38 SSc patients, 19 patients had one or more joints with
synovitis and 4 patients had tenosynovitis at one or more
sites (Table 1 and Fig. 2B) [46]. The relative sensitivity of
MRI compared with MRA for synovitis detection has not
been examined.

These modern techniques have also been used to de-
scribe structural articular lesions. Point prevalence of ero-
sions assessed by ultrasonography on 45 SSc patients
was 11% (5/45 patients) (Table 3) [43]. In the two studies
using MRI, hand erosions were detected in 16% (6/38
patients) and 41% (7/17 patients) (Table 3) [44, 46].

Tendon involvement

The prevalence of tendon involvement has been assessed
by MRI in a preliminary study performed on 17 patients;
eight had tenosynovitis, either of flexor (n = 7) or extensor
(n = 3) tendons (Table 1) [44]. The frequency of tendon in-
volvement has not yet been assessed by US. However,
US and MRI might be useful to discriminate tenosynovitis
secondary to fibrous deposits on the surface of the
tendon sheaths from the changes of inflammatory teno-
synovitis (Fig. 2C).

The results of these studies support the need to validate
these very promising imaging techniques in SSc, perhaps
using the OMERACT filter [47]. The OMERACT process
involves consensus on outcome measures and is based
on the OMERACT filter, composed of three key compo-
nents (truth, discrimination and feasibility). Thus larger
sample sizes and additional cross-sectional and pro-
spective approaches are warranted to better define the
proper technique of study and to perform the studies

needed to validate the measures for clinical trials.
In addition, US and MRI/MRA are techniques that could
be developed to allow assessment of osteoarticular in-
volvement and SSc-related vasculopathy simultaneously
that would be of great value for this specific disease and
provide objective measures of involvement and responses
to treatment.

Treatment

Joint involvement

Outcome measurements

Symptomatic therapies or DMARDs have not yet been
evaluated for the treatment of articular involvement in
SSc by randomized controlled trials. At present, there
are no agreed-upon outcome variables that have been
validated for the musculoskeletal system, with the excep-
tion of the HAQ-disability index (HAQ-DI) [48]. Thus the
SSc research community needs to study and validate sev-
eral outcomes, using the OMERACT filter, which could
include combined response criteria similar to the ACR
Response Criteria or DAS-28, DAS-44 or DAS-55 and its
components. Some indirect measures such as the sclero-
derma HAQ-DI (including its visual analogue scale global
and pain components) and short-form-36 health survey
(SF-36) have already been validated [15, 49!52]. Others
need at least some corroboration as measures of articu-
lator and periarticular disease, such as the ESR, CRP and
physician global measures.

Treatment

The management of articular involvement is essentially
supportive and symptomatic. For the most part, arthral-
gias will respond to simple NSAID treatment. Caution
should be exercised, however, with this class of drugs
because of the enhanced risk of gastro-oesophageal
abnormalities or bleeding and impaired renal function in
this group of patients. Low-dose CSs (<10 mg/day) may

FIG. 2 Detection of inflammatory joint and tendon involvement with MRI. (A) MRI showing radiocarpal and mediocarpal
joint synovitis (white arrows). (B) MRA revealing a synovitis of the second PIP joint (white arrow). (C) Inflammatory
tenosynovitis around the third finger (white arrow).
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Treatment with RA drugs 

peuvent survenir et se compliquer de surinfection et
d’amputation, à l’origine de douleurs et d’un handicap
marqué de la main.

Manifestations cliniques
La main est une cible privilégiée au cours de la ScS. Toutes les
structures anatomiques peuvent être touchées [12]. Les attein-
tes de la main, qui peuvent survenir à chacune des trois phases
de la maladie, sont à l’origine de douleurs, de déformations et
d’une perte de fonction.

Atteinte cutanée
La ScS se caractérise par un épaississement de la peau qui
évolue au cours de la maladie. À la phase initiale, il est la
conséquence de l’accumulation de matrice extracellulaire, en
particulier de collagène dans le derme, ainsi que d’un oedème,
en rapport avec une augmentation de la perméabilité micro-
vasculaire contemporaine d’une réaction inflammatoire et de
modifications de la circulation lymphatique. C’est à ce stade
qu’on observe un aspect de doigts boudinés (figure 5), éven-
tuellement un oedème des mains, plus fréquemment dans les
formes diffuses de la maladie. Les doigts boudinés ont été
intégrés dans les nouveaux critères de classification ACR/
EULAR de la ScS et comptent pour 2 points [5,6]. Dès cette
phase, on peut observer une hypertrophie de la cuticule des
ongles qui peut aider au diagnostic. À la phase scléreuse, la
peau s’épaissie et prend un aspect brillant. La peau est adhé-
rente aux tissus sous-jacents, dure, en particulier au niveau des
doigts, constituant une sclérodactylie (figure 6). Celle-ci contri-
bue pour 4 points au score de la nouvelle classification, non
cumulable avec celui des doigts boudinés [5,6]. Au cours de la
phase atrophique, la peau devient fine, atrophique et adhé-
rente au plan profond [11]. Chez les patients à peau noire, à
chacune des trois phases évolutives de la maladie, des lésions
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Figure 6
Sclérodactylie chez une patiente à peau noire
A. Lésions de dépigmentation visibles sur les faces d’extension des articulations
métacarpo-phalangiennes.
B. Agrandissement de l’index et du majeur permettant de visualiser l’hypertrophie
de la cuticule des ongles.

Figure 4
Patiente sclérodermique. Mains en griffe. Phase tardive avec
atrophie cutanée

Figure 5
Doigts boudinés chez un patient ayant une sclérodermie
systémique répondant aux critères de l’ACR/EULAR
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Subcutaneous 
calcinosis 



Digital ulcers 



Digital vascular injury in 
SSc 

• Masson-Trichrome stain of digital artery from 
patient with SSc. Striking fibrotic intimal 

hyperplasia and adventitial  fibrosis. The arterial 
lumen is severely compromised. 



Treatment 

•  Medications 
– Vasodilators such as calcium channel 

blockers, sildenafil, prostacyclin 
(medications used for PAH) 

•  Digital sympethectomy 
•  Amputation 



Conclusion 

•  Hand dysfunction is almost universal in 
patients with SSc 

•  High morbidity 
•  No preventive management 
•  Treatment largely supportive and based on 

manifestation(s) 
•  Autologous stem/progenitor cells delivery can 

potentially fulfill this unmet need 


