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Systemic sclerosis (SSc)
(Scleroderma, Scl; Progressive Systemic Sclerosis, SSp)

Systemic sclerosis is an

acquired chronic connective

tissue disease of unknown

etiology characterized byetiology characterized by

immunity, vascular damage,

and tissue fibrosis.



Systemic sclerosis (SSc)

• Patients with SSc present  a variety of 

symptoms and show considerable 

heterogeneity in clinical complications, 

autoantibody profiles, natural history, 

and prognosis.

• Raynaud  phenomenon, skin 

thickening, esophageal problems, and 

pulmonary and cardiac fibrosis are 

common complications with no 

effective therapy.



Systemic sclerosis (SSc)

• Race, subtype, and antibody predict 

the course of the disease.

• Survival has improved in the past 

decade; the major cause of death is 

lung involvement.lung involvement.

• Scleroderma renal crisis and 

pulmonary hypertension are major 

complications that can be managed 

with current therapies.



Systemic sclerosis (SSc)

• The incidence of SSc is 

reported at 20 cases per 

million population per year.

• More than 250 patients per 

million population are million population are 

affected in the United 

States.



Prognosis



Systemic sclerosis (SSc)

Systemic sclerosis is an

acquired chronic connective

tissue disease of unknown

etiology characterized byetiology characterized by

immunity, vascular damage,

and tissue fibrosis.



Clinical
patterns

Etiology

Susceptibility

Genetic
Factors

Chemicals
Silica
Heavy metals

Enviromental
Exposures, Drugs, 

Radiations

patterns

CMV?

Infectious
Agents

Silica
Heavy metals
Mercury
Organic chemicals
Vinyl chloride, Benzene, Toluene, 
Benzene, Trichloroethylene

Drugs
Bleomycin, Pentazocine, Taxol, 
Cocaine

Dietary supplement/appetite 
suppressants
l-Tryptophan, Mazindol, 
Fenfluramine, Diethylpropion

Radiation Treatment



Pathogenesis

The pathogenesis and cardinal features of SSc

[Adapted from Charles et al 2006]



Expansion of the 
intimal layer in the 
small and 

collagen 
accumulation. 

myointimal cell 
proliferation

small and 
medium-sized 
arteries

endothelial 
cell activation 

The basement 
membranes are 
thickened and 
reduplicated

Histologic evidence of vascular 
damage precedes fibrosis
and can be detected in involved 
as well as uninvolved skin.

AECA: Anti-
Endothelial 

Cell Ab



platelet 
aggregation

release of 
platelet-derived 
growth factor 
(PDGF) and 

increased levels 
of circulating von 
Willebrand factor 

impaired 
fibrinolysis 

(PDGF) and 
endothelin-
1 (ET-1)

endothelial cell 
apoptosis



fibrin deposition

perivascular fibrosis

progressive luminal 
occlusion 

Vasculitis or immune
complex deposition in vessel 
walls is uncommon obliterative vasculopathy of small and 

medium-sized arteries 

vascular rarefaction 

chronic tissue hypoxia



Excessive tissue accumulation of type I 
collagen and  other fibrillar collagens, 
fibronectin, elastin, COMP, proteoglycans, 
decorin, fibromodulin, and lumican.

Disruption of  tissue 
architecture

Increased
stiffness of the matrix 

relatively acellular 
sclerotic connective
tissue deposition

dysfunction and 

Fibroblast activation

dysfunction and 
eventual failure of 
target organs



Vascular pathology

• Raynaud phenomenon

• Cutaneous telangiectasia

• Microscopic vascular 

changes at the nailfold, 

• PAH• PAH

• Digital pit formation

• Gastric antral vascular 

ectasia

• Scleroderma renal crisis 



CLINICAL MANIFESTATIONS



Clinical Subtypes

• Diffuse

• Limited

• Sine scleroderma

Overlap• Overlap

• UCTD-

Undifferentiated 

Connective Tissue 

Disease



Diffuse

� TIME FROM RAYNAUD PHENOMENON TO OTHER MANIFESTATIONS 

< 1 YEAR

� DIFFUSE CUTANEOUS INVOLVEMENT

� TENDON FRICTION RUBS

� INTERNAL ORGAN INVOLVEMENT:

EARLY AND OFTEN! (50% AT DIAGNOSIS)EARLY AND OFTEN! (50% AT DIAGNOSIS)

− LUNG FIBROSIS

− RENAL FAILURE

− GI  INVOLVEMENT

− HEARTH INVOLVEMENT

� Ab SCL 70 positive (30%)

LeRoy EC et Al. Scleroderma. Classification, subset and Pathogenesis. J Rheumatol, 198815:202-205



Limited

� TIME FROM RAYNAUD PHENOMENON TO OTHER 

MANIFESTATIONS 10-15 years

� LIMITED CUTANEOUS INVOLVEMENT

� CALCINOSIS

� TELANGIECTASIA

� DIGITAL ULCERS

� INTERNAL ORGAN INVOLVEMENT:

� GI  INVOLVEMENT

� LUNG FIBROSIS (LATE)

� PAH (15%)

� PRIMITIVE BILIAR CIRRHOSIS

• Ab anti-Centromere (70-80%)

LeRoy EC et Al. Scleroderma. Classification, subset and Pathogenesis. J Rheumatol, 198815:202-205

CALCINOSIS
RAYNAUD
ESOPHAGOPATY
SCLERODACTILY
TELANGECTASIA



ENDOTHELIN 1ENDOTHELIN 1

VasocostrictionVasocostriction HypertrophyHypertrophyVasocostrictionVasocostriction HypertrophyHypertrophy
ProliferationProliferation

InflammationInflammation FibrosisFibrosis



• Thrombin, epinephrine, TNF-α, TGF-β, 

angiotensin II, and hypoxia can all stimulate ET-1 

release from endothelial cells. 

• Increased plasma ET-1 levels have been 

associated with Raynaud phenomenon and SSc, 

particularly the diffuse cutaneous subset with 

associated PAH, pulmonary fibrosis, and 

scleroderma renal crisis.



• The critical role that ET-1 plays in the 

pathogenesis of SSc vascular disease is 

illustrated by the efficacy of the dual 

endothelin receptor antagonist bosentan in 

the prevention of ischemic digital ulcers and 

in improvement of symptoms of PAH.in improvement of symptoms of PAH.

• ET-1 also enhances fibroblast proliferation 

and synthesis of types I and III collagens and 

decreases expression of collagenase (MMP-1).
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Organ Involvement in Systemic sclerosis

• Patients with SSc present  a variety of 

symptoms and show considerable 

heterogeneity in clinical complications, 

autoantibody profiles, natural history, 

and prognosis.

• Raynaud  phenomenon, skin 

thickening, esophageal problems, and 

pulmonary and cardiac fibrosis are 

common complications with no 

effective therapy.



Organ Involvement in Systemic sclerosis

Raynaud  phenomenon

• Present in greater than 95% of patients

• Raynaud phenomenon is cold-induced and, less commonly, stress-

induced

• Three pathophysiologic mechanisms:• Three pathophysiologic mechanisms:

1) Neurogenic mechanisms (sympathetic nervous  system; α 2A/D, 

α2C, β1, β2, and β3 receptors; release of nitric oxide NO)

2) blood and blood vessel wall interactions

3) abnormalities of the inflammatory and immune responses.



Triphasic color changes:

1) Constriction of the digital vessels leads to pallor of 
the digits
2) Cyanosis secondary to deoxygenation of static 
venous blood
3) Reactive hyperemic stage with resulting erythema.3) Reactive hyperemic stage with resulting erythema.

RP may involve 
digits, nose, 
tongue, ear lobes 
and nipples, as well 
as other organs.



RAYNAUD PHENOMENON RAYNAUD PHENOMENON RAYNAUD PHENOMENON RAYNAUD PHENOMENON 

Primary Raynaud’s phenomenon is 
an exaggerated response to stimuli, 
with no known underlying cause

Secondary Raynaud’s phenomenon Secondary Raynaud’s phenomenon 
is usually caused by diffuse 
connective tissue diseases, more 
rarely by haematological and 
occlusive arterial diseases and 
patients are more likely to develop 
tissue
damage





RAYNAUD PHENOMENON RAYNAUD PHENOMENON RAYNAUD PHENOMENON RAYNAUD PHENOMENON 
---- DIAGNOSIS  DIAGNOSIS  DIAGNOSIS  DIAGNOSIS  ----

1.1.1.1.Clinical findingsClinical findingsClinical findingsClinical findings

2.2.2.2.Nailfold capillaroscopyNailfold capillaroscopyNailfold capillaroscopyNailfold capillaroscopy



RAYNAUD PHENOMENON RAYNAUD PHENOMENON RAYNAUD PHENOMENON RAYNAUD PHENOMENON 
----DIAGNOSIS DIAGNOSIS DIAGNOSIS DIAGNOSIS ----

1.1.1.1.Clinical findingsClinical findingsClinical findingsClinical findings

2.2.2.2.nailfold capillaroscopynailfold capillaroscopynailfold capillaroscopynailfold capillaroscopy



Therapy

• Cold protecting

• Stopping smoking

• Nifedipine (or Amlodipine or Lercanidipine)

• Iloprost, Alprostidil

• Bosentan, Ambristentan• Bosentan, Ambristentan

• Sindenafil, Tadalafil

• Transdermal glyceryl trinitrate

• Aminaftone

• Fluoxetine

• Surgery





ULCERE DIGITALI

• LESIONI NECROTICHE CUTANEE 
DELLE PARTI DISTALI DELLE DITA

• RESPONSABILI DI:• RESPONSABILI DI:
– DOLORE
– DISABILITA’
– RICADUTE SOCIALI
– POSSIBILI  INFEZIONI
– PERDITA DI TESSUTO - AMPUTAZIONI



ULCERE DIGITALI
• CIRCA IL 75% DEI PAZIENTI CON SSc 

PRESENTANO ULCERE ENTRO  5 ANNI 
DAL PRIMO SINTOMO NON-RAYNAUD

• TENDENZA ALLA RECIDIVA:• TENDENZA ALLA RECIDIVA:
– 66% DEI PAZIENTI HANNO PIU’ DI UN 

EPISODIO
– 50% DEI PAZIENTI NE HANNO 2 

(NONOSTANTE I VASODILATATORI)

• IL 7% SUBISCE UN’AMPUTAZIONE



ULCERE DIGITALI

ESPRESSIONE DI:

• DANNO STRUTTURALE 
(PROLIFERAZIONE 
INTIMALE)INTIMALE)

• DANNO FUNZIONALE          
(> PRODUZIONE DI 
AGENTI 
VASOCOSTRITTORI)

• TROMBOSI 
ENDOLUMINALE



ULCERE DIGITALI

EZIOLOGIA 
MULTIFATTORIALE TRE TIPI DI LESIONE

ULCERA  ACRALEISCHEMICA
MECCANICA

INFIAMMATORIA

ULCERA  ACRALE
SUP. ESTENSORIE
CALCINOSI



ULCERE DIGITALI
FATTORI DI RISCHIO:

• SESSO MASCHILE
• PRESENZA DI IPERTENSIONE ARTERIOSA 

POLMONARE O RIDUZIONE DELLA DLCOPOLMONARE O RIDUZIONE DELLA DLCO
• FORMA DIFFUSA
• ESORDIO PRECOCE DELLA SSc
• PRESENZA DI Ac anti TOPOISOMERASI I
• FUMO



Scleroderma: skin induration, 
handshands



Scleroderma: acrosclerosis



Scleroderma: acrosclerosis 
and terminal digit resorptionand terminal digit resorption





Therapy

• Cold protecting

• Stopping smoking

• Nifedipine (or Amlodipine or Lercanidipine)

• Iloprost, Alprostidil

• Bosentan, Ambristentan• Bosentan, Ambristentan

• Sindenafil, Tadalafil

• Transdermal glyceryl trinitrate

• Aminaftone

• Fluoxetine

• Surgery





Beta-bloccanti

Emivita Farmaci

Lunga Atenololo, Bisoprololo, Nebivololo

Intermedia MetoprololoIntermedia Metoprololo

Breve Propanololo

Affinità Recettoriale B1 Farmaci

Scarsamente Selettivi Atenololo, Metoprololo, Propanololo

Selettivi Bisopololo, Nadololo

Mohokum M et al. The Association of Raynaud’s Syndrome with B-blockers: a meta-analysis. Angiology 2012 Oct; 63(7): 535-40.





- A proliferative obliterative vasculopathy with concentric
‘onion skin’ narrowing of arterioles and glomerular ischemia.
The glomeruli do not show inflammatory changes or immune
deposits. These pathologic findings, along with the presence
of marked hyperreninemia, suggest that altered perfusion of
the juxtaglomerular apparatus triggering renin-driven

Scleroderma Renal Crisis

the juxtaglomerular apparatus triggering renin-driven
hypertension may be a driver of SRC.

- Corticosteroid use (>15 mg prednisone per day) predispose
to the development of renal crisis.

- Patients at increased risk, particularly with early diffuse
cutaneous disease, should be educated to monitor their
blood pressure regularly.



- New-onset hypertension, often markedly elevated, with 
retinopathy, microangiopathic hemolytic anemia (MAHA), 
and other signs of end-organ damage, including blood and 
protein in the urine, are signs of a life-threatening illness. 

Scleroderma Renal Crisis

protein in the urine, are signs of a life-threatening illness. 

- Early use of ACE inhibitors has clearly improved survival 
rate.

- Prognosis of scleroderma renal crisis is still not adequate.









Manifestazioni 
gastrointestinali



Alcuni problemi pratici….



Alcuni problemi pratici….



Alcuni problemi pratici….





EPIDEMIOLOGY

INCIDENCE PREVALENCE

RAYNAUD 

PHENOMENON

4-15% (40.000-150.000/1.000.000)

SYSTEMIC 

SCLEROSIS

0,6-19/1.000.000 125-250/1.000.000

1 PATIENT 
WITH RAYNAUD PHENOMENON 

ON 320-600 DEVELOPS SSc 
WITHIN 1-15 YEARS















Manovra della Gronda

≥3 articolazioni colpite

Compromissione delle 
metacarpofalangee e/o 
delle metatarsofalangee

(Squeeze test positivo)

Rigidità mattutina ≥ 30 
min.



GRAZIE E ....

.... ARRIVEDERCI AL 

PROSSIMO ANNO!

Enrico Fusaro




