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Roadmap to final diagnosis

A Diagnostic Roadmap for Raynaud’s Phenomenon

Wonho Choi and Hyun-Sook Kim

Division of Rheumatology, Department of Internal Medicine, Soonchunhyang University Seoul Hospital,
Soonchunhyang University College of Medicine, Seoul, Korea

Raynaud's phenomenon (RP) is a reversible vasospasm that is aggravated by cold or emotional stress. Before confirming RP, it is
essential to consider other possible causes including compressive neuropathy, sensori-neuropathy, thyroid disease, hematologic
conditions and offending drugs. RP is typically characterized by the three-step color change that turns pallor (white), cyanosis
(blue), and then erythema (red) of reperfusion. Once RP is diagnosed, it is important to determine whether it is primary or secondary
RP. To distinguish primary from the secondary RP, the specialized tests performing in clinical practice are antinuclear antibody
(ANA) and nailfold capillary microscopy (NFC). The combination of ANA and NFC is most helpful for discriminating secondary
RP due to autoimmune rheumatic disease. Thereby, normal findings of NFC in primary RP distinguished from secondary RP
should be understood. Patients with primary RP usually improves with symptomatic treatment focused on lifestyle modification and
patient education, but those with secondary RP should be treated together with associated disease or causes. (Korean J Med
2019;94:431-437)
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Table 1. A comprehensive differential diagnosis of Raynaud’s
phenomenon

Compressive
neuropathy

Carpal tunnel syndrome

Cubital tunnel syndrome

Cervical herniated intervertebral disc
Migraine

Endocrine Hypothyroidism
Diabetic neuropathy
Menopause

Vascular Vasculitis

Atherosclerosis

Embolism

Variant angina

Thromboangiitis obliterans (Buerger’s
disease)

Thoracic outlet syndrome

Hematologic/ Paraneoplastic syndrome

oncologic Cryoglobulinemia
Cryofibrinogenemia
Paraproteinemia
POEMS syndrome
Vibration injury
Frostbite

Emotional stress

Environmental

Drugs/other Fibromyalgia
Sympathomimetics (amphetamine, caffeine)

ADHD medication (methylphenidate,
dextroamphetamine-amphetamine,
atomoxetine, and lisdexamfetamine)

Chemotherapeutic agents (cisplatin,
bleomycin, vinblastine, gemcitabine)

Cyclosporin
Interferons
Nicotine

Ergot derivatives (ergotamine and
methysergide)
Nonselective beta-blockers

Proton pump inhibitors

POEMS, polyneuropathy, organomegaly, endocrinopathy, mono-
clonal gammopathy, and skin changes; ADHD, attention defi-
cit-hyperactivity disorder.
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Three screening questions of RP

1. Are your fingers unusually sensitive to cold?
2. Do your fingers change color when they are

exposed to cold temperature?
3. Do they turn white or blue?

|
v

v

Positive response to all three questions

- Consider RP

Negative response of questions 2 and 3
- No RP

v

Exclude potential causative or aggravating factors

Occupational and environmental factors

Polyvinyl chloride, frostbite, hand—-arm vibration, and
hypothenar hammer syndrome

Drugs

Chemotherapeutic agents, interferons, estrogen,
nicotine, ADHD medication, ergotamines, nonselective
beta blockers, clonidine, ete

Neuropathy

Carpal tunnel syndrome, Diabetic neuropathy

1

v

v

v

Normal medical history
and physical examination,
Anti—nuclear antibody titer
< 1:100, normal nailfold
capillaries

- Consider primary RP

Symptoms or signs suggestive of
systemic disease

loss, fever, rash, arthritis, sicca

capillaries

- Additional studies

Complete blood count, ESR
General blood chemical analyses
Urinalysis

Rheumatoid factor

Anti-nuclear antibodies

needed

(myalgias, arthralgias, weakness, weight

syndrome, or symptoms of heart or lung
disease) with or without abnormal nailfold

Disease-specific autoantibodies,

History of single—digit asymmetric
attacks, absent peripheral pulses,
asymmetric blood pressure, or
evidence of critical ischemia
—arterial Doppler
ultrasonography,

MRI/MRA, or angiography

v

Abnormal findings indicate
presence of obstructive vascular
disease

Ll Atherosclerosis
Thromboangiitis obliterans

at

Embolic disease
Thoracic outlet syndrome
Vasculitis

v

v

All negative, but clinically suspicious RP
Thyroid—-function test

Serum protein electrophoresis
Cryoglobulins and cryofibrinogen

v

v

All negative
- Primary RP

Other systemic diseases
. Hypothyroidism
Cancer

Secondary RP due to autoimmune disease

Systemic sclerosis

Systemic lupus erythematosus

Mixed connective tissue disease
Dermatomyositis

Polymyositis

Sjogren's syndrome

Vasculitis

Antiphospholipid syndrome
Undifferentiated connective tissue disease

Cold agglutinin syndrome
POEMS syndrome
Cryoglobulinemia
Cryofibrinogenemia

Figure 1. Schematic diagram of the diagnosis of Raynaud’s phenomenon. RP, Raynaud's phenomenon; ADHD, attention deficit-hyper-
activity disorder; ESR, erythrocyte sedimentation rate; MRI, magnetic resonance imaging; MRA, magnetic resonance angiography;

POEMS, polyneuropathy, organomegaly, endocrinopathy, monoclonal gammopathy, and skin changes.
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Ak Flolie Fo] ek AP /A] thE Ulef &
gk o]2H o TR RSk A A= HAE A%
i 2

ahe = F8slk o2 9ldte] Aask b 7R A
A FFA AAkel E5F5 BAIE W (nailfold capil-
lary microscopy, NFC) AAlo|H] o= o]z el xp7pH S 2gh

=
o 7PHsks ou|z} 7hg ATk ARPA o) HAARS Sul Hairpin shape Tortuous Crossing
Nonspecific normal variation
7F—UP ARlofl 27t o] dlof o] obHE ST sh=
AOR, ATSH v B W, 59 Akl A8 1]
go| glom] 7l AlA| AAFA 227] Aok, 7Herdex] A3} Figure 2. Normal nailfold capillary, defined as hairpin-shaped or

ol Wl ke wlo. T 5 0 7] 4 nonspecific variation, including tortuous (the limbs bend but do

1! =N

ks 1 SRk v EET B dAtelA 22 not cross) and “once/twice crossing”. Modified from reference
A

FAFETY sFaleE 7 B AAF Mootk of7]o] “”AF  [10] with permission.

Normal capillaries

Table 2. Differences in clinical and laboratory findings between primary and secondary RP

Primary RP Secondary RP
Diagnostic criteria for RP Satisfied Satisfied
History of autoimmune disease No Yes
Physical examination of periphery Usually normal Digital ulcerations, necrosis or gangrene,
including digits sclerodactyly, calcinosis, etc.
Nailfold capillary microscopy Range of normality” Abnormal
Anti-nuclear antibodies Negative or low-titer positive (< 1:100) Positive
ESR Usually normal Elevated

RP, Raynaud’s phenomenon; ESR, erythrocyte sedimentation rate.
“Ingegnoli et al. [8] used the descriptions “normal” and “perfect normal”.
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Figure 3. Example total capillary counts in a 1 mm” area. The number of loops that exceed half of the mean capillary length must be
determined. The first image shows ten hairpin-shaped capillaries in a 1 mm? area. The second image shows six dilated capillaries in

2
a 1 mm- area.

First-line therapy

- Patient education (avoid cold environments and emotional stress, stop smoking)
- CCBs; nifedipine, amlodipine, felodipine: start at a low dose and increase as needed
- If CCBs are not available, use a PDE-5i, topical nitrate, ARB, or selective serotonin reuptake inhibitor (SSRI)

- Add aspirin for secondary Raynaud’s phenomenon

Second-line therapy: for worsening symptoms or digital ischemic lesions
- Add a PDE-5i (sildenafil or tadalafil) or topical nitrate

- Add a prostanoid (epoprostenol or iloprost)

- Add botulinum toxin injection

Third-line therapy: for worsening symptoms or repeated digital ischemic lesions

- Start an endothelin-1 antagonist (bosentan) for scleroderma with recurrent digital ulcers

- Consider digital sympathectomy

Fourth-line therapy: severe digital gangrene or amputation

Figure 4. Basic practices in the management of Raynaud’s phenomenon. CCBs, calcium-channel blockers; PDE-51, phosphodiesterase-5
inhibitor; ARB, angiotensin II-receptor blocker; SSRI, selective serotonin reuptake inhibitor.
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