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Introduction

Raynaud’s phenomenon (RP) is a vasospastic
condition affecting the acral and digital arteries,
characterized by well-demarcated colour changes
of the fingers and toes, typically progressing
from pallor to cyanosis and then reactive
erythema. It is commonly triggered by exposure
to cold temperatures or emotional stress. First
described by Maurice Raynaud in 1862, RP
remains one of the most frequently encountered
vascular complaints in dermatology practice.

RP is classified into two distinct subtypes with
markedly different clinical trajectories. Primary
RP is relatively common, affecting approximately
2-12% of populations worldwide, with a notable
female predominance and peak onset before the
age of 30.2 It follows a benign, nonprogressive
course without structural endovascular pathology
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or tissue destruction, though it may significantly
impair quality of life.

Secondary RP (SRP) occurs in association
with a variety of conditions, most notably
autoimmune connective tissue diseases (ACTDs),
particularly systemic sclerosis (SSc), in which it
affects 90-95% of patients.”® Unlike primary RP,
SRP is accompanied by biochemical and structural
abnormalities within the microvasculature,
including endovascular remodelling, intimal
proliferation, fibrosis, and progressive luminal
narrowing. These changes induce prolonged tissue
ischemia with severe clinical consequences such
as digital pitting, painful ulceration, gangrene, and
in severe cases, auto-amputation.®* Importantly,
the vasculopathy of SRP extends beyond the
digital circulation. Parallel vascular involvement
of the heart, lungs, kidneys, and esophagus may
contribute to major systemic manifestations,
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including interstitial pulmonary fibrosis, pulmonary
arterial hypertension, scleroderma renal crisis, and
gastroesophageal reflux disease.’®

Given that RP may serve as the earliest
manifestation of an evolving systemic disease,
with vasospastic symptoms predating overt ACTD
by up to 20 years, dermatologists are uniquely
positioned to identify, risk-stratify, and intervene
early.’ Distinguishing primary from secondary
RP is essential and requires a careful history,
review of systems, and physical examination for
features of underlying ACTD, along with nailfold
capillaroscopy and targeted serologic evaluation
guided by clinical findings. This review provides
a practical, evidence-based approach to the
management of both primary and secondary
RP, progressing from foundational lifestyle
modifications through pharmacologic therapy and
surgical intervention (see Figure 1).

Lifestyle Modifications

Lifestyle interventions remain the foundation
of RP management and should be recommended
for all patients irrespective of the disease subtype.
For many individuals with primary RP, conservative
measures alone provide adequate symptom
control, and pharmacotherapy may be deferred
entirely.®

Patients should be counselled extensively
on avoidance of cold exposure and other known
triggers for vasospastic attacks, such as emotional
stress. Practical measures include appropriate
full body covering with particular attention to
protecting the hands and feet in both cold outdoor
weather conditions and air-conditioned indoor
environments. Counselling should emphasize
wearing additional layers of clothing, hats, thick
socks, and mittens, which are preferred over
gloves as they offer superior insulation through
reduced individual finger surface area exposure.®’
Patients may benefit from covering the forehead,
as exposure to cold air across this region produces
a vasomotor “diver’s reflex” that can induce
peripheral vasospasm.® Hand or toe warmers or
other portable warming devices may also help
reduce the frequency and severity of attacks.

Smoking cessation is imperative for all
patients with RP. Tobacco use is strongly

associated with endothelial dysfunction and
impaired vasodilatation, and smokers demonstrate
a higher incidence of more severe phenotypes
including digital ulcers and gangrene.® Medications
known to exacerbate RP should be identified
and, where clinically feasible, discontinued.
These include but are not limited to nonselective
B-blockers, ergotamine-containing migraine
therapies, amphetamine/dextroamphetamine,
caffeine, and oral contraceptives.®° Notably, a
meta-analysis including over 1,000 patients found
that approximately 14% of individuals receiving
B-blockers developed RP.™

Several physical manoeuvres may help
patients abort acute attacks and are generally
more effective in primary RP where structural
vascular disease is absent. One technique,
the “Frisbee manoeuvre,” involves extending
the arm laterally and repeatedly performing a
rapid snapping motion of the wrist, generating
centripetal force to restore digital blood flow."
Alternatively, a windmill or swing-arm technique is
performed by rotating the arm rapidly in a softball
pitching motion to achieve a similar effect.”
Biofeedback training and relaxation techniques
have also demonstrated benefit, particularly in
patients whose attacks are primarily triggered by
emotional stress rather than cold exposure.™

Pharmacologic Treatments

When lifestyle modifications prove
insufficient, pharmacotherapy is warranted.
In primary RP, pharmacologic agents should
be introduced for patients whose symptoms
substantially impair quality of life or who develop
signs of tissue compromise. In contrast, SRP
often warrants early and often aggressive
pharmacotherapy to prevent irreversible tissue
damage, with treatment tailored to the underlying
etiology and the severity of digital ischemia.?®

Calcium Channel Blockers

Calcium channel blockers (CCBs) are the
preferred first-line systemic agents for both
subtypes. They are effective at reducing the
frequency, severity, and duration of attacks
in both primary and secondary disease.™
Dihydropyridine CCBs, particularly nifedipine
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1. LIFESTYLE MODIFICATIONS (Foundation for All Patients)

A A Protect extremities
Avoid cold & triggers
Wear layers, hats, thick

‘ socks, and mittens; cover
forehead to reduce
“diver’s reflex.” Use

warming devices as needed.

Minimize cold exposure,
emotional stress, and
other vasospastic triggers.

Stop smoking Review medications
Smoking impairs endothelial ; ' Avoid agents that worsen RP
function and is associated 0 (e.g., nonselective B-blockers,
with more severe disease ergotamines, amphetamines,
(ulcers, gangrene). caffeine, oral contraceptives).

Abort acute attacks

e Windmill/swing-arm technique:
rotate arm in a pitching motion
to restore blood flow

* Frisbee maneuver: rapid wrist
shapping

* Biofeedback & relaxation for
stress-triggered attacks

Indications to Escalate Therapy

Lifestyle measures insufficient OR significant impairment in quality of life
OR evidence of tissue ischemia (ulcers, threatened necrosis).

4

2.PHARMACOLOGIC THERAPY (Stepwise Pharmacologic Options)

1. Calcium Channel 2. Topical Nitrates 3. PDE-5 Inhibitors 4.Endothelin Receptor 5. Additional Pharmacologic

Blockers (CCBs) y Antagonists Agents (Adjuncts)
© & P&
* |V prostanoids

» For inadequate response

* First-line therapy * Second-line or adjunct to CCBs « Reduce new digital (e.g., iloprost)
* Reduce frequency, therapy * Decrease frequency and ulcers; benefit in * Antithrombotic agents
severity, and duration e« Improves perfusion; duration; promote SSc-associated RP ¢ Antiplatelet agents
of attacks consider “steal” ulcer healing « Example: bosentan « Statins
« Examples: nifedipine, phenomenon « Examples: sildenafil « Monitor liver function  « SSRIs
amlodipine ¢ Examples: 1-2% (TID), vardenafil (TID),
« AEs: hypotension, nitroglycerin ointment tadalafil (daily)
edema, headache * AE: headache * AE: hypotension

(avoid with nitrates)

3. ADVANCED / PROCEDURAL THERAPY (Reserved for Refractory or Severe Disease)

%7, Botulinum toxin type A injections Surgical interventions
\ » Consider for refractory pain, ischemia, * Sympathectomy (thoracic or digital) +
or digital ulcers periarterial adventitial stripping
5
& * May improve pain, perfusion, and * Consider for severe, refractory cases with
ulcer healing tissue-threatening ischemia

... Multidisciplinary care and early recognition of underlying systemic disease are essential
AVgaa W to reduce morbidity and preserve long-term function.

Figure 1. Approach to the Management of Raynaud’s Phenomenon; courtesy of Khalad Maliyar, MD, MScCH, FRCPC

Abbreviation: AE: adverse effect; CCB: calcium channel blockers; IV: intravenous; PDE-5: Phosphodiesterase 5; RP:
Raynaud’s Phenomenon; SSc: systemic sclerosis; SSRIs: selective serotonin reuptake inhibitor; TID: three times daily
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and amlodipine, are generally preferred over
nondihydropyridine agents such as verapamil and
diltiazem, as they exert more potent peripheral
effects on vascular smooth muscle with less
cardioselectivity. Common side effects include
hypotension, peripheral edema, and headache.™

Topical Nitrates

Topical nitrates represent a useful second-
line therapy in those with an inadequate
response to CCBs, or are unable to tolerate
CCB monotherapy. After application, topical
nitroglycerin is metabolized to nitric oxide,
providing potent exogenous vasodilation by
increasing cyclic guanosine monophosphate
concentrations in vascular smooth muscle. Several
placebo-controlled trials have demonstrated
improvements in digital artery perfusion and
reducing symptom severity, and a systematic
review and meta-analysis has confirmed the
effectiveness of topical nitrates in both primary
and secondary RP.™ Topical nitroglycerin can
be compounded as a 1-2% preparation in a
hydrophilic ointment base and applied selectively
to the affected digits or ischemic areas. Targeted
application can help to reduce the “steal”
phenomenon whereby less diseased vessels
preferentially dilate and shunt blood from more
severely affected digits.® Headache remains the
most frequently reported adverse effect and limits
tolerability in some patients.’

Phosphodiesterase-5 Inhibitors

Phosphodiesterase-5 (PDE-5) inhibitors are
reserved for patients who do not respond to CCB
therapy. These agents inhibit the degradation
of cyclic guanosine monophosphate, thereby
potentiating the effects of both endogenous and
exogenous nitric oxide. Evidence from randomized
controlled trials (RCTs) and meta-analyses support
the efficacy of PDE-5 inhibitors in decreasing the
frequency and duration of attacks in SRP."® The
landmark SEDUCE trial, a placebo-controlled study
involving 83 patients with SSc, demonstrated
a statistically significant benefit of sildenafil in
healing ischemic digital ulcers at 8 and 12 weeks."
Available PDE-5 inhibitors include sildenafil and
vardenafil, which may be administered up to three
times per day and tadalafil, typically administered

once per day.? Of note, a key side effect is that
co-administration of PDE-5 inhibitors and topical
nitrates can lead to profound hypotension.?

Endothelin Receptor Antagonists

Endothelin levels are pathologically elevated
in SSc and are implicated in the underlying disease
processes of severe RP phenotypes. Endothelin
receptor antagonists limit endothelin-mediated
vasoconstriction and pathologic vascular lumen
remodelling. In particular, bosentan, a dual
endothelin-1 and endothelin-2 receptor antagonist,
has been evaluated in two major clinical trials—
RAPIDS-1 and RAPIDS-2, where it demonstrated
efficacy in reducing the formation of new
digital ulcers, most prominently in patients with
preexisting ulceration.™ It is commonly initiated at
a dose of 62.5 mg per day.

Botulinum Toxin Type A

Botulinum toxin type A (BoNT-A) has
emerged as an increasingly popular adjunctive
therapy for RP. Its therapeutic effects appear to
result from both vascular and neuromodulatory
mechanisms including inhibition of sympathetic
vasoconstriction and blockade of pain-associated
neurotransmitters, such as substance P and
calcitonin gene-related peptide.*'® Numerous
studies have reported improvements in pain,
perfusion, colour change, and ulcer healing
following treatment.' There is no consensus
regarding optimal dosing, dilution, or injection
sites. A commonly used approach involves slowly
injecting five units of BONT-A into the bilateral
interdigital web spaces at the bifurcations of
the superficial digital arteries surrounding each
affected digit, for a total dose of 50 units per
hand.? Some clinicians avoid thumb injections
unless symptoms are substantial. Clinical benefits
can be observed within days to one week. Adverse
effects are generally mild and transient, most
commonly localized injection-site discomfort or
temporary hand weakness.

Additional Pharmacologic Agents

Several adjunctive therapies with a more
limited evidence base warrant consideration in
select patients. L-arginine, an amino acid and nitric
oxide precursor, is particularly useful for patients
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who cannot tolerate conventional vasodilators
due to low systemic blood pressure.?° Intravenous
prostanoids, notably iloprost, have shown efficacy
in SSC-related SRP, with a Cochrane meta-
analysis of seven RCTs reporting improvements
in attack frequency and severity as well as digital
ulcer healing and prevention.? In patients with
SRP associated with underlying hypercoagulable
states, such as antiphospholipid syndrome,
consideration may be given to antithrombotic
therapy, including anticoagulants (e.g., low-
molecular-weight heparin) and antiplatelet
agents such as aspirin.? Losartan has also shown
superiority to nifedipine in one RCT for reducing
RP attack severity and frequency, making
angiotensin Il receptor blockers a reasonable
adjunct.? Statins may also improve endothelial
dysfunction in SSc through pleiotropic effects.
Finally, selective serotonin reuptake inhibitors
remain an option in patients with concurrent low
blood pressure, although higher quality evidence
is needed before their routine use can be
recommended.?

Surgical Interventions

Surgical intervention is generally reserved
for patients with severe refractory SRP who
have failed medical therapy or who develop
threatened digital viability, including impending
digital necrosis or progressive ischemic ulceration.
Historically, sympathectomy procedures involved
the ligation of sympathetic fibers at the thoracic
level and were used to reduce vasospastic activity.
Contemporary use of this procedure is increasingly
performed using minimally invasive endoscopic
techniques in order to minimize surgical morbidity,
although long-term recurrence remains a concern.?
Peripheral digital sympathectomy with periarterial
adventitial stripping is another method used to
improve blood flow and help with ulcer healing
in severe cases. This approach aims to restore
vascular compliance and address the fixed
obstructive component of advanced SRP that
pharmacotherapy alone cannot overcome.?
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Conclusion

RP is far more than a benign inconvenient
reaction to cold exposure or a cosmetic concern;
particularly in its secondary form, it can be
associated with substantial morbidity. Early
distinction between primary and secondary
disease is paramount, as SRP may herald serious
systemic pathology that extends well beyond
the digital vasculature. Effective management
requires a stepwise approach guided by disease
subtype, severity, and associated comorbidities.
This approach begins with comprehensive
lifestyle modifications, progressing through
evidence-based pharmacotherapy, and
incorporating procedural or surgical interventions
when necessary. Given their role in early
recognition of connective tissue disease and
cutaneous vasculopathy, dermatologists are
uniquely positioned to identify, risk-stratify,
and longitudinally manage patients with RP. A
comprehensive and multidisciplinary treatment
strategy addressing both vascular dysfunction
and systemic disease remains central to reducing
morbidity and preserving long-term function and
quality of life.
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