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CASE REPORTS
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Abstract
Critical digital ischemia (CDI) remains a distinct, serious complication of peripheral vasculopathy in systemic scle-
rosis, macrovascular as well as microvascular disease, abnormal vascular remodeling, vasoconstriction-vasodi-
lation imbalance and fibrosis being key underlying factors. Successful short- as well as long-term outcomes may 
arise from early diagnosis, broad assessment and prompt therapeutic intervention. However, current treatment 
options are far from ideal, indicating the need for a complex approach focused on pathobiologic issues. 
We report the case of a middle age postmenopausal woman with a recent onset of CDI and subsequent gan-
grene, evolving in a very early PM-Scl positive systemic sclerosis. Dramatic improvement with complete resolu-
tion of CDI as well as healing of digital gangrene with minimal tissue loss was rapidly achieved under vasodilating 
therapy, after two cycles of intravenous prostanoids.
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INTRODUCTION
Peripheral vasculopathy, extensive and excessive 

skin and/or visceral fibrosis, inflammation and aber-
rant immune activation are key issues in the com-
plex, multifaceted pathobiology of systemic sclero-
sis (SSc) (1,2). Critical digital ischemia (CDI) 
defined as impaired perfusion with compromised 
tissue viability, is an uncommon, potentially severe 
complication of peripheral vasculopathy in SSc. 
Early diagnosis, complex assessment and prompt 
initiation of full vasodilating therapy are fundamen-
tal in order to prevent irreversible tissue damage 
with necrosis, gangrene and/or digital loss (2,3). De-
spite a stratified and personalized approach based on 
recently emerging recommendations, the optimal 
therapeutic algorithm for CDI comprising vasoac-
tive drugs, antiplatelet therapy, remissives, and, ulti-
mately, surgical options, is still under debate (3). 

We report the case of a middle age postmenopaus-
al woman with a recent onset of extensive CDI com-
plicated with gangrene, in a very early, PM-Scl posi-
tive SSc. Prompt intravenous prostacycline resulted in 
spectacular improvement with complete resolution of 
digital ischemia, healing of gangrene, with tissue loss 
limited to the distal part of the phalanx. 

We further review recent advances in SSc associ-
ated CDI pathobiology and stratified therapeutic al-
gorithm. 

CASE REPORT 
A 50 years old postmenopausal woman, with no 

significant familial or personal pathological history 
except a 10-months Raynaud’s phenomenon (RP), 
was referred to the outpatient rheumatology depart-
ment for a progressive digital ischemia with tissue 
necrosis of the upper limbs. Clinical evaluation 
showed CDI of the 3rd and 4th right and 2nd and 3rd left 
hands digits, with fingertip necrosis in the 3rd and 4th 
right digits, and frank gangrene in the distal phalanx 
of the 2nd finger of the right hand, with visible line of 
demarcation, extremely painful and disabling (Fig. 
1a). No other vascular lesions (e.g. digital ulcers or 
digital pitting scars), sclerodactyly or thickened skin 
were described, with normal peripheral pulses and 
ankle-brachial pressure index (ABPI). A complex 
assessment was considered to identify the underlin-
ing etiology of the CDI and gangrene in our RP-pos-
itive patient, supposing a SSc or non-SSc connective 
tissue disorder (with either proximal occlusive dis-
ease, vasculitis, thromboembolic disease, or severe 
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distal microvascular disease), a large vessel disease 
(e.g. Takayasu disease), thrombophilia (e.g. an-
tiphospholipid syndrome), embolic disease (throm-
botic and septic emboli), paraproteinaemia, or para-
neoplastic phenomenon. 

Laboratory analysis confirmed a positive antinu-
clear antibody test with anti-PM-Scl specificity, 
while anti-double stranded DNA, antiphospholipid 
antibodies (lupus anticoagulant, anticardiolipin, an-
ti-beta2-glycoprotein I antibodies), routine evalua-
tion of systemic vasculitis (pANCA, cANCA), cryo-
globulins, C3 and C4 complement fractions, 
complete blood count, liver and kidney tests, C reac-
tive protein and ESR were all in normal range or 
negative. Furthermore, chest and hand X-rays, as 
well as echocardiography were normal, while an ac-
tive scleroderma pattern (moderate loss of capillar-
ies, frequent giant capillaries and microhaemorrhag-
es, mild ramified capillaries with mild architectural 
disorganization) was found on videocapillaroscopy 
(Fig. 1d). 

We concluded that we are facing a SSc case ful-
filling VEDOSS (Very Early Diagnosis of Systemic 
Sclerosis) criteria, a very early anti-PM-Scl positive 
disease with CDI (4). Since CDI and fingertip gan-
grene are acknowledged as a medical emergency, 
hospitalization was considered and aggressive treat-
ment with intravenous Iloprost (1 ng/kg/min) for 5 
consecutive days and opioids were started, resulting 
in dramatic improvement with rapid limitation of ne-
crotic tissue and pain intensity (Fig. 1b). No antico-

agulation or antibiotics were required, while local 
debridement and digital sympathectomy were de-
layed according to the plastic surgeon recommenda-
tions. A second cycle of intravenous prostacycline 
was administered after one month, with concomitant 
antiplatelet agents, topical vasodilators (nitroglycer-
ine 3%) and Methotrexate (15mg weekly), prompt-
ing complete resolution of CDI, healing of the finger 
with gangrene, with autoamputation of the necrotic 
tissue and partial conservation of the involved distal 
phalanx (Fig. 1c). 

DISCUSSION
We presented the challenging case of CDI with 

gangrene, the most severe expression of the digital 
vasculopathy spectrum in SSc, developing in a pa-
tient with very early (PM-Scl positive) disease. 

It is widely recognized that CDI may occur in a 
large variety of pathologies, ranging from autoim-
mune disorders such as connective tissue diseases 
(SSc or non-SSc) and vasculitis, to diffuse arteriopa-
thy, paraneoplastic syndromes, embolism, infection 
with septic shock, occupational diseases (5,6). De-
fined by significant impairment of tissue perfusion, 
leading to intense and painful finger cyanosis, CDI 
secondary to SSc is typically associated with both 
macrovascular and microvascular disease, compris-
ing narrowing of proximal and larger digital arteries, 
and intimal proliferation with luminal narrowing of 
small digital arteries, respectively (7). Additionally, 
fibrosis, dysregulated neuro-endothelial mechanism, 
an imbalance between vasoconstriction and vasodi-
lation, abnormal vascular remodeling, platelet, and 
pro-coagulant status are major determinants of the 
multifaceted pathobiology of peripheral vasculopa-
thy in SSc (7). Furthermore, another factor poten-
tially contributing to vascular disease and digital 
ischemia might be atherosclerosis, although its par-
ticular role in SSc, with selective involvement of the 
ulnar artery and digital arteries is still controversial 
(8).

Several risk factors for CDI with or without sub-
sequent (auto)amputation or digital loss are actually 
recognized, such as the diffuse subset of SSc (dc-
SSc), a long history of digital vasculopathy, a precise 
pattern of antibodies (anti-Scl70, anti-centromere, 
anti-beta2-glycoprotein I and anti-granzyme B anti-
bodies) and smoking status, as well (7). However, 
none of them was reported in our case: CDI and fin-
gertip gangrene developed in a very early SSc in as-
sociation with PM-Scl antibodies. Moreover, ANA 

FIGURE 1. Critical digital ischemia
a. initial; b. after first infusion; c. after second infusion; 
d. active scleroderma pattern
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positivity was not related here to either anti-topoi-
somerase, anti-centromere or anti-RNA polymerase 
III antibodies, but relied on anti-PM-Scl, targeting 
both PM-Scl-75 and PM-Scl-100 components (9). 
Not infrequently, dcSSc may associate anti-PM-
Scl75 antibodies, with a clinical presentation of my-
ositis-SSc overlap syndrome (10). 

Urgent and complex clinical assessment and tai-
lored management are essential in order to avoid 
complications related to CDI e.g. irreversible necro-
sis requiring amputation and digital loss (7).The al-
gorithm for the evaluation of CDI in SSc includes 
several standard steps meaning clinical symptoms 
and signs assessment (cyanosis, pain, necrosis or 
gangrene), physical (peripheral and/or Doppler puls-
es, ABPI, Allen’s test) and lab analysis (hypercoagu-
lability work-up, anti-phospholipid and other auto-
antibodies, parameters for vasculitis) (7). Nailfold 
capillaroscopy, valuable for those patients present-
ing with CDI without a preexisting diagnosis of SSc, 
is very important, as well as routine cardiac assess-
ment for embolic disease, with angiography per-
formed in selected cases (7).

Both EULAR 2009 recommendations and the re-
cent guideline formulated by the UK Systemic Scle-
rosis Study Group promote the early diagnosis as 
well as a personalized approach of peripheral vascu-
lopathy (RP, digital ulcers, critical ischemia), focus-
ing on vasoactive medication combined with anti-
platelet therapy, remissive drugs, surgical 
debridement and/or sympathectomy (7,11,12).

All SSc cases presenting with CDI require hospi-
talization for medical and/or surgical management. 
The sequential therapeutic practice is typically clas-
sified according to the presence or absence of necro-
sis; if uncomplicated, CDI benefits from intravenous 
vasodilator agents (intravenous prostanoids), anal-
gesia, eventually anticoagulation, optimization of 
oral vasodilators (7,12). 

While successfully used for RP and digital ulcers, 
reducing the frequency and severity of RP and num-
ber of digital ulcers, respectively, prompt intrave-
nous prostacyclin is also the standard therapy for 
uncomplicated CDI (13,14). Despite being a potent 
vasodilator agent, Iloprost may also secondary in-
hibit platelet aggregation; however, the ideal dosing 
regimen has to be determined (7). Subsequently, oral 
vasodilator therapy including calcium channel 
blockers, angiotensin II receptor antagonists, alpha 
blockers, and phosphodiesterase type 5 inhibitors 
should be optimized in an attempt to maintain digital 
perfusion (7,12,15,16). Newer vasodilators such as 

bosentan, an endothelin-1 receptor antagonist, may 
have a benefit in CDI linked to SSc, particularly for 
preventing the occurrence of new digital ulcers 
(7,12,15,16). Finally, systemic anticoagulation, 
statin therapy and antiplatelet medication could also 
be administered, without full validation throughout 
clinical trials (7,12,15-17). Opioid-based analgesia 
and appropriate antibiotics (either oral or IV) in in-
fected ischemic lesions are commonly prescribed in 
routine practice, irrespective of the underlying 
pathobiology of CDI (7,12,15,16).

In the particular case of necrotic complications or 
failure of medical therapies (persistent and/or pro-
gressive digital ischemic lesions), chemical and sur-
gical sympathectomy, local administration of botuli-
num toxin, angioplastic or surgical vascular recons-
truction, and/or surgical intervention (debridement 
and/or amputation) should be considered (7,12, 
15,16).

Digital palmar sympathectomy must be consid-
ered only in severe extensive digital ischemia, as it 
helps promoting blood flow and preventing addi-
tional endothelial damage, without specific consen-
sus on the exact extent of the intervention (7,12, 
15,16,18).

Summarizing the therapeutic approach in our 
case, prompt intravenous Iloprost combined with 
systemic opioid analgesia had a successful and quite 
rapidly achieved outcome, with complete resolution 
of CDI and healing of the fingertip gangrene, with 
limited tissue loss, after the second cycle of prosta-
cycline. Moreover, remissive therapy with metho-
trexate was also introduced, aiming for a disease-
modifying effect, although his was a very early case 
of SSc. Certainly, the long-term outcomes in this 
case are expected to be those of severely progressive 
disease, due to the burden of peripheral vasculopa-
thy as well as to the unpredictable disease course of 
SSc. Awareness of this rather bleak prognosis and 
early aggressive treatment and close follow-up are 
thus mandatory. 

CONCLUSIONS
Critical digital ischemia remains a rare and po-

tentially serious complication of peripheral vascu-
lopathy in SSc. Successful short as well as long term 
outcomes may arise from extensive assessment, ear-
ly diagnosis and prompt therapeutic intervention. 
However, current treatment options are far from 
ideal, indicating the need for a complex approach fo-
cused on pathobiologic issues. 
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