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Figure 2. Periungueal capillaroscopy with normal capillaroscopic pattern (capilla-
ries with homogeneous shape, size and distribution) (A), and with microangiopathy 
SD pattern (dilated capillaries in devascularization areas) (B).
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or digital ulcers.26 On top of that, a series of prospective studies 
with individuals with RP also demonstrates that abnormal 
findings at the periungueal capillaroscopy and/or the presen-
ce of some autoantibodies in high titers identify a group of 
patients with a high risk of developing systemic sclerosis and 
correlated diseases.27-31 In individuals with an isolated RP, the 
pattern SD to PUC presents a positive predictive value for the 
developing of an autoimmune rheumatic disease around 50% 
and a negative predictive value of more than 90%. 

The PUC is a noninvasive test, considered an important 
method for identification of morphologic alterations in the 
microcirculation in diseases associated with the SSc spec-
trum.32 In primary RP, the PUC presents a pattern similar to 
normal, that is, presence of capillaries loops of homogeneous 
size, shape and color transversally disposed along the cuticle 
(Figure 2A).33 Some dilated capillaries can be found. While 
in RP associated with diseases of the SSc spectrum, the PUC 
presents a microangiopathic scenario denominated SD pattern, 
which is characterized by the presence of capillary dilation and 
distortion associated with areas of devascularization (Figure 
2B).34 The presence of micropetechiae of disseminated distribu-
tion is also associated with SD pattern. SD pattern is described 
mainly in the SSc, dermatomyositis, mixed connective tissue 
disease and overlapping SSc syndromes. It is also described 
in 5-10% of the patients with systemic lupus erythematosus, 
representing a subgroup of patients characterized by presenting 
sausage fingers, esophageal dismotility, RP and antibodies 
anti-U1-RNP.35 

The presence of ANA has a positive predictive value rela-
tively low for the development of an autoimmune rheumatic 
disease (30%);25 notwithstanding, the presence of an antibody 
against some specific autoantigens is much more suggestive of 
a secondary cause.31 When analyzing the ANA test, facing a 
positive result, a fundamental point for the correct appreciation 
of the test is the evaluation of titer and fluorescence pattern. 
Fluorescence pattern might suggest some specificity of auto-
antibodies, guiding the doctor on the suspect diagnosis or on 
the next steps of the laboratorial investigation. However, it is 
pointed out that to most autoantibodies, the information from 
fluorescence pattern is just a preliminary guide, the specificity 
of the antibody should be confirmed by other immunological 
methods, since the finding of some autoantibodies have a 
diagnostic and prognostic stronger value. Among these, stand 

Table 3
Main differences between primary and 
secondary Raynaud`s phenomenon

Primary Secondary

Prevalence Common Rare

Association with AIRD No Yes

Associated to ANA No Generally

Microangiopathy in PUC No Generally

RP family history Yes No (occasionaly)

Pharmacological treatment No (occasionaly) Frequentely

Complications No (rarely) Yes

AIRD = Autoimmune rheumatic disease; ANA = Antinuclear antibody. PUC = Periungueal 
capillaroscopy.

Adapted from Block and Winston Sequeira, 2001.
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out in the context of SSc, the antibodies anticentromere, anti-
DNA topoisomerase I (Scl-70), anti-RNA polymerases I and 
III, and antifibrilarin. In the context of the systemic lupus 
erythematosus, the antibodies native anti-DNA, antinucleo-
some, anti-Sm, antiprotein P ribosomal and anti-PCNA are 
relevant due to high specificity. The antibody anti-U1-RNP 
strongly favors an autoimmune rheumatic disease, including 
mixed connective tissue disease, systemic lupus erythematosus 
and SSc itself. Although the antibody anti-PM-Scl is frequently 
found in the overlapping syndrome, it can also be eventually found 
in patients with an isolated SSc.

According to the indication of the initial clinical test, the 
performance of more specific test to evaluate the esophageal 
involvement (esophagogram, esophageal manometry, esopha-
geal cintilography) and pulmonary involvement (simple radio-
graphy, pulmonary function tests, high resolution computed 
tomography, echocardiography) can be useful, being these 
organs frequently compromised in SSc. 

It should also be investigated the use of drugs which can 
induce to RP (e.g. cyclosporine and nonselective beta blockers), 
exposure to toxic agents, specially chemotherapy and a history 
of repetitive traumas, mainly vibrational ones. 

Finally, the presence of unilateral RP suggests an occu-
pational lesion or disease (e.g. workers who use vibratory 
instruments or are exposed to high frequencies for long periods 
of time). The thoracic outlet syndrome manifests itself via neu-
rological symptoms and vascular compression associated with 
unilateral RP in 45% of the cases. The investigation should be 
complemented with image tests (radiography of the cervical 
spine, angiography or magnetic resonance imaging). Whereas 
the hypothenar hammer syndrome is related with a dysplasia of 
the anterior ulnar artery, with formation of an aneurysm which 
later suffers a thrombosis, resulting in a constant “hammering” 
over the hands volar face, with the possibility of evolving with 
numbness, discoloration of the hands and even formation of an 
ulcer on the tip of the fingers. The diagnosis can be clinically 
confirmed by the Allen test, or by an ultrasound with Doppler 
or arteriography.3 

TREATMENT

In individuals with primary RP pharmacological treatment is 
not generally necessary, general measures such as avoiding 
cold exposure and patient education are usually adequate.36 
On the contrary the RP secondary to rheumatic autoimmune 
diseases will often need drug treatment. In theses cases, the 
severity and complications associated should be evaluated and 
the treatment should be stratified for each case. Other causes, 

if identified (e.g. thoracic outlet syndrome), should also be 
adequately treated. The objective of the treatment should be 
to decrease the severity and the number of RP episodes and to 
prevent new ischemic lesions. Some authors believe that even 
patients with SSc with less severe RP episodes should be trea-
ted to prevent repeated episodes of ischemia reperfusion, but 
there is not an agreement regarding this orientation. However, 
patients with a history or evidence of ischemic lesions, such 
as ulcers or microscars of the digital pulp, should be treated 
this way.37 We will discuss in detail the treatment of RP asso-
ciated with autoimmune rheumatic diseases, mainly to SSc, 
since most of the clinical trials were performed in this group 
of patients (Table 4).

Nonpharmacological therapy 

Patients with mild RP may be managed just with cold protec-
tion measures. Higher temperatures are considered the best 
treatment to RP. In this context, all the patients should avoid 
exposure to cold and wear warm clothes, besides gloves, 
hood etc. It should also be avoided the use of agents that in-
duce important vasoconstriction like sympaticomimetic drugs, 
clonidin, ergotamine, caffeine and beta blockers. Control of 
emotions and anxieties through therapies that reduce stress can 
have a benefic effect, since stress can unleash or aggravate the 
vasoconstriction. Smoking cessation is essential in patients 
with SSc.37,38

Table 4
Pharmacologic treatment of Raynaud’s phenomenon

Dosage Effectiveness

CCB

Nifedipine 10-30 mg 3-4x/day  ++

Anlodipine 2.5-10 mg/day  ++ 

Diltiazen 30-90 mg 3-4x/day  +/-

Captopril 12.5-25 mg 3x/day  +/-

Losartan 50 mg/day  +/-

Sympatolitics

Prazosin 1-5 mg 2-3x/day ++

Pentoxifiline 400 mg 3x/day  +/-

Fluoxetine 20 mg/day  +/-

Endovenous prostaglandins

Bosentan 62.5-125 mg/day  ++

Sildenafil 12.5-100 mg/day  +

CCB = Calcium channel blockers
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Some alternative therapies like acupuncture, low frequency 
laser therapy and gloves impregnated with ceramic showed 
insufficiently expressive results.

Pharmacological therapy

Calcium channel blockers. The calcium channel blockers are 
vasodilating drugs, considered the first choice in the treatment 
of RP. Nifedipine is the most used drug, and it is considered 
effective for the treatment of RP primary and secondary to SSc. 
It should be given preference to the slow release formulations 
(SR). In two metanalysis performed by Thompson et al. the 
authors found a moderate reduction in the average number of 
attacks and an improvement of 33% and 35% in the severity of 
primary RP and associated to SSc, respectively.39,40 Recently, 
our group also evaluated the acute effect of nifedipine on the 
test of lacticemia of digital pulp before and after cold stimulus 
(LDP-CS) in a randomized, double-blind and placebo-control-
led clinical trial with a cross-over design in 20 patients with 
primary RP and 20 with SSc. We observed a benefic effect of 
the sublingual nifedipine on the microcirculation, mainly in the 
group of patients with SSc.41 Adverse effects include hypoten-
sion, headache and lower extremity edema. It should also be 
remembered that the calcium channel blockers can worsen the 
reflux symptoms since they reduce the pressure of the lower 
esophagean sphincter. The third generation of dihydropiri-
dines (amlodipine, felodipine) appears to be as effective as 
nifedipine;37 besides, they present a longer half-life than other 
dihydropiridines, enabling their administration in a single daily 
dose. Diltiazem and verapamil are less effective.3

ACE inhibitors and angiotensin II receptor antagonists. 
The ACE inhibitors changed dramatically the course of sclero-
derma renal crisis. However, studies that evaluated captopril or 
enalapril in the treatment of RP showed modest or inconclusive 
results, mainly in patients with SSc.37 A recent randomized, 
multicentric, placebo-controlled trial with 210 patients with 
limited SSc or RP in the presence of specific autoantibodies, 
did not show benefits after two to three years of treatment with 
quinapril on the occurrence of digital ulcers and other periphe-
ral vascular manifestations.42 Losartan 50 mg/day was better 
than nifedipine 40 mg/day in decreasing attack frequency and 
severity and also improved vascular parameters, most notably 
in patients who had primary RP, the results were marginal in 
patients with RP secondary to SSc.43 Our group also found 
modest results with losartan 50-100 mg/day in an open study, 
with 10 patients with SSc.44

Nitrates. Topic nitroglycerin seem to be effective and is an 
option for the treatment of patients with RP secondary to SSc. 

Nevertheless, the nitroglycerin possesses a vasodilating action 
and even its topic use can cause side effects such as headache 
and cutaneous rash.45

Alpha-adrenergic blockers. Few studies evaluated the 
α-adrenergic blockers in patients with RP.38 In a Cochrane 
review, two studies showed modest results with prazosin for 
the treatment of RP. Hypotension is a frequent side effect.46 
In a more recent study, a selective blocker α2c -adrenergic re-
ceptor antagonist (OPC-28326), significantly improved digital 
perfusion in patients with RP secondary to SSc.47

Serotonin antagonists. The serotonin is a vasoconstricting 
mediator and, because of that, its antagonists could have a 
beneficial effect in patients with RP.48 Still, the ketanserin was 
not effective in the treatment of patients with RP secondary to 
SSc.38 While fluoxetine, a selective serotonin reuptake inhibi-
tor, showed beneficial effects on the number and severity of 
RP attacks in a controlled study.49

Prostaciclin analogs. Prostaglandins are potent vasodila-
ting agents used in the treatment of pulmonary hypertension, 
that also inhibit platelet aggregation, have an antiproliferative 
effect in smooth muscular cells, and other biological properties, 
which can increase the vascular permeability.38 Although still 
rare in our country, the prostanoids under endovenous form 
(iloprost, alprostadil, epoprostenol) are extensively used in 
Europe and in the United States for the treatment of severe RP, 
with ischemia or digital ulcers.38,48 Intravenous administration 
of iloprost has been repeatedLy shown to improve severe 
Raynaud’s attacks and ischemic ulcerations.50,51 However the 
prostaciclin analogs with oral preparation are not effective.52 

Endothelin receptors antagonists. Endothelin is a powerful 
vasoconstricting agent, strongly implicated in the SSc patho-
genesis. Bosentan is an oral endothelin receptor antagonists, 
effective in the treatment of pulmonary hypertension. Two 
multicentric, double-blind and placeo-controlled trials, (RA-
PIDS-1 and RAPIDS-2) were performed with a large number 
of patients to evaluate the effectiveness of bosentan in the tre-
atment and prevention of the ischemic acute ulcers in patients 
with SSc.53,54 The RAPIDS-1 study showed that bosentan was 
effective in the prevention of new digital ulcers (an average of 
48% less than placebo). Hand function improved, but there was 
no effect on healing of preexisting ulcers (secondary endpoint). 
RAPIDS-2 was a study involving a larger number of patients 
that confirmed the findings of RAPIDS-1 in relation to the 
prevention of new ulcers. The use of this substance should be 
considered in patients with an important vasculopathy, with 
recurrent refractory ulcers.38 Recently, our group used Bosen-
tan in three patients with SSc and with refractory extremities 
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ulcers. We obtained cicatrization or diminution of the diameter 
of all the ulcers after 8 weeks of treatment.

Phosphodiesterase inhibitors. Sildenafil is a vasodilating 
agent used also in the treatment of pulmonary hypertension. 
Studies with a small group of patients showed an improve-
ment of RP and ischemic ulcers.38 In a double-blind, placebo-
controlled study with sildenafil 100 mg/day in patients with 
secondary RP, the authors observed an improvement of the 
symptoms and of the blood flow after 4 weeks of treatment.55 
Cilostazol, an inhibitor of phosphodiesterase type 3, didn’t 
show improvement in the symptoms or in the blood flow of 
the microcirculation after six weeks of treatment.56 Studies 
with a larger number of patients are necessary to confirm the 
real effectiveness of this group of drugs.

Antiaggregating and others. Although there is no evidence 
of its benefits, the use of low doses of aspirin (100 mg/day) is 
recommended to patients with SSc, mainly those with recurrent 
ulcers or episodes of important digital ischemia. As the oxi-
dative stress plays an important roll in the pathogenesis of the 
SSc, the use of antioxidant agents has been the object of some 
studies, although there is controversy, they seem useful mainly 
in early phases of the disease, before the establishment of irre-
versible vascular lesions, in association with other therapeutic 
modalities. Finally, it should be mentioned the pentoxifilin, an 
agent with the capacity of improving the rheologic characte-
ristic of blood (increases the flexibility of the erythrocytes and 
decreases the blood viscosity). It can be used in combination 
with other vasodilating agents. However, it needs controlled 
clinical trials to demonstrate its real effectiveness.37,38

Ischemic ulcers treatment 

A frequent complication in RP secondary to SSc are the ex-
tremities ulcers, which generally are intensely painful and 
disabling, and can evolve with a secondary infection, gangrene 
and even amputation. Besides the pharmacological therapy 
with vasodilating agents, the basic principle for the treatment 
of extremities ulcers in patients with RP begins with the de-
bridement and adequate cleaning of the lesions, followed by 
the use of occlusive curatives and antibioticotherapy when 
necessary. Occlusive curatives can be useful to protect the 
susceptible areas from traumas as well as to the cicatrization 
of ulcers.57 Topic curatives of hydrocolloid showed to be safe 
and effective in promoting the cicatrization of digital ulcers 
in a controlled and randomized trial.58 Patients with sustained 
ischemia can require hospitalization for a more aggressive 
treatment. Anticoagulation with heparin for 24-72 hours can 

be considered for cases of acute ischemic events with fast 
evolution.37

Surgical treatment

Simpathectomy should be reserved to patients, with severe 
RP and associated complications, who did not respond to drug 
treatment. The effect is usually temporary, mainly in patients 
with RP secondary to SSc. Digital sympathectomy or chemical 
sympathectomy with lidocaine or bupivacain can be used in 
patients with critical ischemia and active ulcers, did not respond 
to pharmaceutical treatment. Cervical sympathectomy is rela-
ted to postsurgical complications such as hypothenar hammer 
syndrome and neuralgy and is rarely recommended.38

CONCLUSIONS

Raynaud`s phenomenon is relatively frequent in general po-
pulation, being important the differentiation between primary 
and secondary RP. The treatment of RP has advanced with 
the advent of novel drugs with potent vasodilating action. 
However, protection from cold and the use of calcium chan-
nels blockers are still the first choice treatment. Therapeutic 
associations and novel vasodilating drugs should be used in 
patients who did not respond to the initial measures and to the 
calcium channel blocking drugs. New alternatives, like the 
endothelin 1 receptors antagonists, the phosphodiesterase V 
inhibitors and the prostacyclin analogs seem to have a place in 
the management of the ischemic ulcers of difficult treatment, 
mainly in patients with SSc.
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