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KEY POINTS

o Nail alterations are common in systemic diseases, but most of them are not specific.

e Typical nail signs for systemic disease are rare, but should not be missed.

e Some nail signs should suggest a systemic disease, especially if present on several digits: Beau'’s
lines, onychomadesis, splinter hemorrhages, clubbing, apparent leukonychia, abnormal nail fold
capillaries, melanonychia, red lunula and pterygium inversum unguis.

INTRODUCTION

Theoretically, all systemic conditions could result
in nail alterations but most of them are reactional
and nonspecific but some may be a clue to the
diagnosis.

We discuss 9 nail signs that are frequently
observed in systemic diseases along with their
description and associated diseases. We will
then focus on 5 systemic pathologies that could
be associated with specific nail changes, hall-
marking the condition.

MAIN NAIL SIGNS IN SYSTEMIC DISORDERS
Beau'’s Lines and Onychomadesis

Beau’s lines are transverse superficial grooves of
the nail plate. The depression extends across
width of the nail and is more visible in the middle
part. It is more prominent on the thumb and great
toe."? Beau’s lines reflect a transitory damage to
the proximal matrix with a decrease in the kerati-
nocyte mitotic activity. The depth of the depres-
sion is related to the severity of the matrix injury
and the length reflects the duration of the disease.
This transverse depression appears 4 to 11 weeks
after illness, allowing to date the event.® This delay
corresponds with the growth of the nail under the

proximal nail fold. If it is located on several nails
at the same level, a systemic cause is responsible®
and a thorough history often reveals the culprit
(Box 1)."2

Onychomadesis corresponds with a complete
temporary arrest of the nail production.? When
the growth restarts, the proximal nail plate will
push away the distal part ending with onychopto-
sis (nail plate shedding) .

Splinter Hemorrhages

Splinter hemorrhages are a frequent but not spe-
cific clinical finding.*> Splinter hemorrhages are
fine, nonblanchable, red-brown to black longitudi-
nal streaks of 1 to 3 mm visible through the plate,
most frequently on its distal third, but they may be
seen at any level.*® They are usually asymptom-
atic and migrate distally with the nail growth.*®
Splinter hemorrhages results from bleeding of
the nail bed capillaries into the longitudinal ridges
of the nail bed.? Dermoscopy shows deep red to
black lines with typical distal fading of the pigmen-
tation, owing to progressive hemosiderin degrada-
tion.? Splinter hemorrhages can be idiopathic,
traumatic, or associated with a nail tumor or with
inflammatory dermatosis.*%’
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Box 1

Main systemic causes of Beau'’s lines

Higher fever

Viral diseases in children

e Hand-foot-mouth disease

Cardiovascular disease

Hepatic, pulmonary, endocrine severe disease
Malnutrition and deficiency

Change in pressure or hypoxia

Drugs (antimitotic drugs, chemotherapeutic
agents, ...)

Data from Rubin A, Holzberg M, Baran R. Physical
signs. In: Baran R, de Berker DAR, Holzberg M, et al.,
editors. Baran and Dawber’s Diseases of the Nails
and their Management, 5™ edition. Oxford: Wiley
Blackwell; 2019; and Zaiac MN, Walker A. Nail abnor-
malities associated with systemic pathologies. Clin
Dermatol 2013;31(5):627-49.

In systemic diseases, Splinter hemorrhages
involve simultaneously several nails, occur mostly
on the proximal third and can be painful.” Many
systemic diseases have been associated with
splinter hemorrhages (Box 2)"* but they rarely
are the only manifestation.” If splinter hemor-
rhages are present in more than 1 fingernail, an
in-depth medical history and clinical examination
are required and will guide the additional diag-
nostic testing.* Treatment is causative

Lichenoid Alterations

Lichenoid alterations are defined as nail changes
resembling or mimicking those of matrix nail lichen
planus. These alterations can be seen in different
systemic disorders . Nail involvement is rare in sys-
temic amyloidosis, but it can be the initial manifes-
tation and sometimes the only cutaneous sign.®='°
Nail abnormalities can mimic lichen planus with all
the nails showing thinned, brittle, longitudinal
ridges, distal fissures, and sometimes trachyony-
chia.®"" Splinter hemorrhages are common. Nail
involvement can lead to anonychia. Some reports
mention chronic paronychia, onycholysis, and se-
vere subungual hyperkeratosis.'® A histologic ex-
amination shows typical amyloid deposits in the
dermis and around the vessels in the nail matrix
and/or nail bed. The onychodystrophy usually
slowly worsens with the disease duration.®"
Nail dystrophy resolution has been reported after
a successful treatment of multiple myeloma.'®

In sarcoidosis, nail involvement is also rare, but it
indicates a long-lasting systemic disease.’*" It is

Box 2
Systemic causes of splinter hemorrhages

Elderly
Cardiovascular diseases
e Bacterial endocarditis

e Congenital heart disease

Arterial/cholesterol emboli

Mitral stenosis
Atrial fibrillation

Raynaud phenomenon
e Aortic dissection
Hematologic diseases

e Anemia

Thrombocytopenia, thrombotic thrombo-
cytopenic purpura

Osler-Weber-Rendu syndrome

Cryoglobulinemia
Leukemia

Hypereosinophilic syndrome
Connective tissue diseases and vasculitis
e Antiphospholipid syndrome
e Systemic lupus erythematosus
e Dermatomyositis
e Systemic scleroderma
e Rheumatoid arthritis
e Systemic juvenile idiopathic arthritis
e Medium vessels vasculitis
e Thromboangiitis obliterans
e Granulomatosis with polyangiitis
e Behcet disease
Endocrine diseases
e Diabetes mellitus
e Hypoparathyroidism
e Thyroid diseases
Gastrointestinal diseases
e Cirrhosis
e Hepatitis
¢ Hemochromatosis
e Inflammatory bowel disease
Drugs
kinase inhibitors

e Tyrosine (sunitinib,

sorafenib)

e Anti-vascular endothelial growth factor re-
ceptor drugs




Others

e Chronic renal failure (hemodialysis or
peritoneal dialysis)

e Meningococcemia

e Chronic or acute exposure to high
altitude

e Systemic amyloidosis
e Scurvy

e Sarcoidosis

e Sweet's syndrome

e Irradiation

Data from Refs."*7

mostly associated with bone alteration of the un-
derlying phalanges. Radiology shows osteolysis
with a honeycomb trabecular pattern and radiolu-
cent bone cysts and could help in the diagnosis
of nail sarcoidosis. However, nail sarcoidosis
without bone involvement and in the absence of
any systemic manifestation has been described.'®
Nail manifestations are diverse and related to the
presence of noncaseating granulomas in the
dermis."” A case of isolated hyponychium sarcoid-
osis'® and a case with longitudinal erythronychia'®
have been reported. Skin sarcoidosis as lupus per-
nio and dactylitis can be associated with nail abnor-
malities, which are a sign of severe disease.’”
Finger clubbing and osteoarthropathy are rarely
associated to pulmonary sarcoidosis.?® Nail dis-
ease can be treated with high-potency topical ste-
roids, intralesional steroid injection, or systemic
treatment (oral corticosteroids and/or hydroxy-
chloroquine), but with poor effect on the bony
alteration.'16

In cutaneous graft-versus-host disease (GVHD),
nails are involved in one-third to one-half of the pa-
tients.?’=22 In children, nail involvement is related
to severe cutaneous GVHD and pterygium is asso-
ciated with severe lung disease.?? In adults, nail
dystrophy seems to be more related to the dura-
tion of the disease®' (Fig. 1). Nail changes are
often associated with scleroderma-like or lichen-
oid cutaneous lesions, but it may be the first mani-
festation of chronic cutaneous GVHD.?* Treatment
is the same as that for chronic cutaneous GVHD
and should involve hematologists. Systemic corti-
costeroids are of some help.

D congenita is an exceptional heterogenous
inherited syndrome related to a defective telomer
maintenance, associated with bone marrow failure,
premature aging, and cancer predisposition.?>26
This genetic disorder is characterized by the triad
associating nail dystrophy, oral leukoplakia, and

Nails in systemic Disorders

reticular pigmentation of the neck or the body.?>2°
Nail alterations are present in 90% of patients, usu-
ally before the age of 10 years and affects the finger-
nails first. Allogenic hematopoietic stem cell
transplantation is the only curative treatment for
bone marrow failure.?*2°

Clubbing

Digital clubbing, also known as Hippocratic fin-
gers, is defined by morphologic changes:

e Soft tissue hypertrophy with bulbous enlarge-
ment of the distal digit.

e Increased transverse and longitudinal curva-
ture of the nail.

Clubbing can be obvious on clinical examina-
tion, but subtle presentations can be missed.?’
Different signs may help to differentiate clubbing
from pseudoclubbing®’-28:

e Lovibond’s angle measures the angle be-
tween the proximal nail fold and the nail plate
on a lateral view. Physiologically the angle is
lower than 165° but exceeds 180° in clubbing
(Fig. 2).2°

e A positive Schamroth’s sign shows an obliter-
ation of the normal rhomboidal space created
by placing the dorsal aspects of opposite
symmetric terminal phalanxes together in
clubbed fingers (Fig. 3).%°

e The ratio of Rice and Rowland is the ratio be-
tween the thickness of the middle finger on a
lateral view, at the level of the proximal nail
fold and the distal interphalangeal joint. If it
exceeds 1, clubbing is confirmed (see
Fig. 2).%"

Clubbing can be congenital (associated or not
with various genetic syndromes) or acquired and
unilateral or bilateral.?”-?® It can be isolated or
occur as part of the hypertrophic osteoarthropathy
syndrome, characterized by periostosis of long
bones, arthralgia, and clubbing.?”?® This syn-
drome can be primary (also known as pachyder-
moperiostosis, an autosomal-dominant disorder)
or secondary. Clubbing is more frequent in the
hands, but can also be seen in the feet. The evolu-
tion is slow without pain, but stiffness and discom-
fort can occur. Interestingly, many patients do not
notice the clubbing.?’” Secondary hypertrophic
osteoarthropathy syndrome and clubbing can be
associated with many different diseases, particu-
larly neoplastic, pulmonary, digestive, or cardiac
pathologies (Boxes 3 and 4)."?7-?® Secondary hy-
pertrophic osteoarthropathy syndrome is more
often paraneoplastic, with 90% of adults who
have or will develop neoplasia (especially
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Fig. 1. Lichenoid alterations with nail thinning, longitudinal ridging and fissuring in cutaneous GVHD.

pulmonary malignancy with non-small cell lung
carcinoma).®?> Pathogenesis remains unclear
although several hypotheses have been pro-
posed.?”?8 Currently, the most accepted hypothe-
sis is an abnormal expression of fibroblast growth
factors.®®> This overexpression is induced by
different pathogenetic mechanisms, according to
the underlying disease, leading to a common final
pathway: the production of vascular endothelial
growth factor and platelet-derived growth fac-
tor.?7-28:33 Vascular endothelial growth factor and
platelet-derived growth factor promote synergisti-
cally edema, vascular hyperplasia, fibroblast pro-
liferation, collagen synthesis, and new bone
formation, all symptoms observed in clubbing or
hypertrophic osteoarthropathy syndrome.*?

Acquired clubbing requires a complete work-up
looking for the cause.?”?8

e In acquired unilateral clubbing
o Complete history and clinical examination
o Angiography
e In acquired bilateral clubbing
o Complete history and clinical examination
o If no relevant symptoms or signs: chest
radiography

o Work-up and specialist referral according to
symptoms/signs®’+28

¢ In acquired bilateral hypertrophic osteoarthr-

opathy syndrome or clubbing with joint pain:

more aggressive screening for malignancy

need to be done considering the higher asso-
ciation with malignancy

Finally, clubbing can be idiopathic, but this is an
exclusion diagnosis.?”?%3* Patient reassurance is
mandatory after a complete negative work-up,
but ensure that the patient has the regular cancer
screenings.?’+28:34

The treatment of secondary clubbing or hypertro-
phic osteoarthropathy syndrome is the treatment of
the underlying cause.?”?%° In case of painful hyper-
trophic osteoarthropathy syndrome, selective
cyclo-oxygenase-2 inhibitors, bisphosphonates, or
octreotide can alleviate symptoms.*®

Leukonychia

The term leukonychia (LK) describes white nails. It
can be divided into 3 subtypes':

1. True LK, with nail plate alteration, originating
from altered keratinization in the distal matrix;
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Fig. 2. Lovibond's angle (red) and the ratio of Rice and Rowland (white) in clubbing.

2. Apparent LK, with involvement of the subun-
gual tissue, through a normal nail plate; and

3. Pseudo-LK, with nail plate alteration, not
related to the matrix but external factors.

True LK can be totalis, partialis, striata, or punc-
tate. In this rare condition, the nail seems to be
opaque milky to bulky white. The LK does not
fade with pressure and moves distally with the
nail growth.™>

LK can be traumatic, inherited (related or not to
genetic syndrome), or associated to a systemic
condition. The historical Mee’s lines are due to
arsenic intoxication and present as 2 transverse
bands of 1 to 2 mm wide, parallel to the lunula,
located on the same level of several nails.” Other
intoxications like thallium, selenium and fluorine
as well as other conditions like trauma and drugs
(chemotherapy) may also induce transverse white
lines. They should not however be called Mee’s
line, which refers only to arsenic intoxication. ¢
Many drugs and chemical are accumulated and
stored in nails, reflecting an exposure period of
several months. Toenails are used as exposure
biomarkers in environmental and forensic
medicine.®’

Apparent LK is the main type observed in sys-
temic diseases. It presents as a white

Fig. 3. A positive Schamroth’s sign in clubbing,
showing an obliteration of the normal rhomboidal
space.
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Box 3
Diseases associated with unilateral clubbing

Neurologic

e Hemiplegia

Vascular

e Aneurysm

e Dialysis fistula

e Infected arterial graft

e Takayasu's arteritis

Data from Refs."27:28

discoloration of the plate related to bed alter-
ations, mainly abnormal vascularization, through
a normal translucent nail plate. Typically, it fades
with pressure and does not migrate with nalil
growth.”® Apparent LK can be seen in healthy in-
dividuals, but it might be the sign of an underlying
systemic disease.

Four types of apparent leukonychia

Terry's nails The LK involves the whole nail except
the last distal 0.5 to 3.0 mm forming a pink to
brownish distal band on the free edge. The lunula
may or may not be visible. Usually, all the finger-
nails are involved but this condition is more pro-
nounced on the first and second fingers.3®
Different associations have been reported
(Box 5)'33841 put liver cirrhosis is the most com-
mon (in up to 82%).38:39:42

Half and half nails, also called Lindsay’s nails The
LK involves the proximal part of the nail bed and a
distal pink, red to brownish area involving 20% to
60% of the total length. The 2 parts are separated
transversely by a well-defined line.*3%* Half and
half nails were first described in chronic kidney
disease and are present in approximatively one-
third of patients on hemodialysis.*® The relation
between half and half nails and hemodialysis re-
mains controversial. For some authors, half and
half nails is related to the long-term uremia and
not to the dialysis itself.*>*® This apparent LK
could disappear after kidney transplantation.*®
Other associations are cited in Box 6.3:20:41

Muehrcke’s lines These transverse white bands
parallel to the lunula, are most prominent on the
second, third, and fourth fingernails, and rarely
observed on the thumbs.*” The first association
described and one of the main causes of
Muehrcke’s lines is hypoalbuminemia (albumin
<2.2 g/dL). Typically, Muehrcke’s lines disappear
when the albumin levels return to normal and

Box 4

Systemic diseases associated with bilateral
clubbing

Malignancy

e Non-small cell lung carcinoma

e Bronchogenic carcinoma

e Mesothelioma

e Lymphoma

e Nasopharyngeal carcinoma

e Pulmonary metastases

e Esophageal carcinoma

e Gastric adenocarcinoma

e Renal cell carcinoma

e Thyroid cancer

Pulmonary diseases

e Bronchiectasis

e Chronic obstructive pulmonary disease
e Idiopathic fibrosis

e Pulmonary arteriovenous malformations
e Hepatopulmonary syndrome

e Asbestosis

e Cystic fibrosis

e Sarcoidosis

e Extrinsic allergic alveolitis

e Emphysema

e Tuberculosis

e Pleural empyema

e Pulmonary abscess

Cardiovascular diseases

e Cyanotic heart disease

Congestive heart failure
e Endocarditis

e Aortic aneurysm

e Atrial myxoma
Gastrointestinal diseases

Crohn’s disease

Cirrhosis (biliary and alcoholic)

Chronic hepatitis
Ulcerative colitis

Chronic parasitic infections

Malabsorption syndromes
Endocrine diseases

e Grave's disease

e Secondary hyperparathyroidism




Systemic diseases

e Systemic lupus erythematous
Others
e Human immunodeficiency virus
e Syphilis

e Polyneuropathy, organomegaly, endocrinop-
athy, monoclonal protein, skin changes
(POEMS) syndrome

Data from Refs.":27:28

comes back if they decrease again.*”* However,
we can see Muehrcke’s lines in patients with
normal albuminemia®® (Box 7).329:41:48

Neapolitan nails Neapolitan nails are character-
ized by a loss of the lunula and 3 transverse bands:
the proximal one with apparent leukonychia, a
normal pink band, and a distal opaque band at
the free edge of the nail.?%*° It is present in 20%
of patients older than 70 years and should not be
misinterpreted as Terry or Lindsay’s nails. Neapol-
itan nails are also described in patients with
hemiplegia®®

Nail Fold Capillaries

The microvasculature is easily seen in the proximal
nailfold because the dermal capillary loops are
horizontal and run parallel to the skin surface,
visible throughout their length. The nailfold capil-
lary network can be evaluated by microscopy
(called nailfold capillaroscopy), nailfold videocapil-
laroscopy, and dermoscopy.®"

The dermoscope is helpful for the identification
of major qualitative abnormalities, such as giant
capillaries.®> However, nailfold capillaroscopy
and nailfold videocapillaroscopy offer a more
detailed imaging with a semiquantitative approach
and cannot be replaced by dermoscopy.®® To
have a complete interpretation of images, nailfold
capillaroscopy is performed on all fingers, except
the thumb.>3°*

Through (semi)-quantitative and qualitative
assessment, a normal capillaroscopy can be
distinguished from an abnormal one.**°¢ A normal
capillary looks like a thin, regular hairpin, with an
afferent, transitional, and efferent limb.>"-°3 Normal
capillaries are homogeneously sized and regularly
arranged in a parallel fashion. Nevertheless, there
can be subtle morphologic variations or even
nonspecific abnormalities of capillaroscopic char-
acteristics®"°° (Fig. 4).

Nails in systemic Disorders

In systemic sclerosis (SSc) and diseases of the
scleroderma spectrum (mixed connective tissue
disease, dermatomyositis, undifferentiated con-
nective tissue disorders), specific (pathogno-
monic) abnormalities or a pathognomonic
combination of specific anomalies occur: giant
capillaries, hemorrhages, loss of capillaries and
abnormal shapes (ie, “neoangiogenesis”). These
pathognomonic abnormalities form the sclero-
derma pattern. This scleroderma pattern is found
in 86% to 100% of patients with SSc, but also in
30% to 75% of patients with dermatomyositis, in
50% to 65% of patients with mixed connective tis-
sue disease, and in 14% of patients with undiffer-
entiated connective tissue disorders."®

Recently, a fast track algorithm has been pro-
posed and validated multicentrally which allows
capillaroscopists with any level of experience to
correctly classify images as nonscleroderma
pattern or scleroderma pattern.>” This algorithm
relies on 3 rules®”:

1. The presence of 7 or more capillaries AND the
absence of giant capillaries allows to call the
capillaroscopic image a nonscleroderma
pattern. This comprises perfectly normal

Box 5
Diseases associated with Terry’s nails
Age
Liver cirrhosis
Congestive heart failure
Diabetes mellitus
Infectious
e Human immunodeficiency virus/AIDS
e Leprosy
e Tuberculosis
Hematological disorders
Chronic renal failure
carcinoma,

Neoplastic (pancreatic

plasmacytoma)
Rheumatologic

e Reactive arthritis

e Rheumatoid arthritis

e Systemic sclerosis
Malnutrition

Drugs (cyclophosphamide, itraconazole,

vincristine)

Data from Refs.'+3:38:39.40.41
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Box 6
Diseases associated with half and half nails
Healthy individuals

Chronic renal disease with or without
hemodialysis

Cirrhosis

Crohn disease

Behcet disease

Kawasaki disease

Human immunodeficiency virus
Malnutrition

Drugs (androgens, chemotherapeutic agents)

Data from Refs.3:20:41

images but also images with nonspecific
abnormalities.

2. The presence of giant capillaries or the pres-
ence of an extremely lowered capillary density
(<3 capillaries) in combination with abnormal
shapes (a late scleroderma pattern) allows the
capillaroscopist to call the capillaroscopic im-
age a scleroderma pattern.

3. If the image does not meet rule number 1 or 2,
then the image is automatically classified as a
nonscleroderma pattern.

There is a dynamic evolution of the microvas-
cular alterations in SSc and 3 progressive patterns
have been described to evaluate the level of
microangiopathy: early, active, and late sclero-
derma patterns.®'°® Giant capillaries are the hall-
mark of the early and active scleroderma
patterns, and a severe loss of capillaries with
abnormal shapes characterize the late
pattern,>1.57:58

Nailfold capillaroscopy is mainly indicated in
diagnosing connective tissue diseases associated

Box 7

Diseases associated with Muehrcke’s lines
Hypoalbuminemia

e Nephrotic syndrome, glomerulonephritis
e Liver cirrhosis, others hepatic diseases

e Malnutrition

e High altitude

Chemotherapeutic agents

Heart transplantation

Data from Refs.3:20:41.:48

with a prominent microangiopathy.®" It can differ-
entiate primary from secondary Raynaud phenom-
enon. Also, it is useful in diagnosing early SSc and
scleroderma spectrum diseases.®’"*® Beside its
diagnostic purposes, nailfold capillaroscopy also
has a prognostic value.”'°3

e The Raynaud phenomenon can be the first
sign of scleroderma spectrum disease. Nail-
fold capillaroscopy and antinuclear anti-
bodies, together with a complete medical
history and physical examination, are part of
the initial mandatory work-up to differentiate
primary from secondary Raynaud phenome-
non. Giant capillaries are the most striking
feature of Raynaud phenomenon secondary
to scleroderma spectrum diseases.”’ The
risk of developing SSc in patients with Ray-
naud phenomenon, is up to 65% in 5 years if
patients have both specific positive antinu-
clear antibodies and a scleroderma pattern
on nailfold capillaroscopy.®®*° A regular
follow-up is mandatory.

¢ In SSc, nailfold capillaroscopy allows an early
diagnosis and is now considered as a major
diagnostic criterium® and moreover has a
prognostic interest. It evaluates the severity
of SSc and helps to identify patients at risk
of visceral involvement. The evolution of nail-
fold capillaroscopy images to a late pattern
is associated with a higher modified Rodnan
skin score, with an increased risk of pulmo-
nary arterial hypertension, interstitial lung dis-
ease, cardiac and vascular pathology, and an
increased mortality.>™*% Patients with SSc
with a nonscleroderma pattern have less se-
vere skin and pulmonary involvement.®’
Some studies have described an improve-
ment in nailfold capillaroscopy abnormalities
under systemic treatment.®2:63

e In dermatomyositis, the scleroderma-like
pattern is observed with usually a more anar-
chic picture with a higher capillary density (no
capillary dropout), more neo-formed capil-
laries (ramified capillaries) and capillary disor-
ganisation.®* Some authors report a
normalization of the nailfold capillaries under
immunosuppressive treatment, especially
rituximab.®®

e In the others autoimmune disease, nailfold
capillaroscopy is less specific and is not para-
mount in the diagnosis.®! For systemic lupus
erythematosus, there is no specific capillaro-
scopic pattern but tortuous capillaries, hem-
orrhages and abnormal morphology are
more prevalent than in the normal
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Fig. 4. Normal capillaroscopy image with thin regular hairpin loops with a homogeneous distribution (A), an
active scleroderma pattern with giant capillaries and hemorrhages (B), a late scleroderma pattern with avascular
areas (asterisk), abnormal capillary shapes (C), and tortuous capillaries in systemic lupus erythematosus (D).

population.®® There is also no specific pattern
on nailfold capillaroscopy for rheumatoid
arthritis®®

Melanonychia

Longitudinal melanonychia describes a longitudi-
nal gray to brown-black band extending from the

Box 8
Diseases associated with red lunula

Connective tissue diseases
Rheumatoid arthritis
Systemic lupus erythematosus

Dermatomyositis/polymyositis

Sjogren syndrome

Polymyalgia rheumatica
Cardiac diseases

Congestive heart failure

Myocardial infarction
e Rheumatic heart disease

Hypertension
Conduction abnormalities

Atherosclerotic disease

Hematologic malignancies
Pulmonary diseases
e Chronic obstructive pulmonary
e Chronic bronchitis
e Emphysema
Gastrointestinal diseases
e Hepatic cirrhosis
Renal: proteinuria

Toxicity: alcohol or tobacco use, carbon mon-
oxide poisoning

Drugs: corticosteroids, procainamide

Data from Refs.":3:20.72.73.74

proximal nail fold to the free edge. It corresponds
to the presence of melanin within the nail plate
resulting from activation or proliferation of matrix
melanocytes.®” Causes of melanonychia are multi-
ple and here will be cited only those related to sys-
temic disorders. Melanonychia can be longitudinal
or diffuse. Muehrcke’s lines may be associated
with endocrinopathies (acromegaly, Addison dis-
ease, Cushing syndrome, hyperthyroidism),
nutritional deficiencies, infections (eg, human im-
munodeficiency virus), and connective tissue dis-
eases.>%8 Many drugs can lead to melanonychia,
the main being chemotherapeutic agents (hy-
droxyurea, doxorubicin, fluorouracil, taxanes,
cyclophosphamide); tetracyclines; antiretroviral
drugs like nucleotide reverse transcriptase inhibi-
tors and antimalarial agents.*°*

Peutz-Jeghers syndrome, a rare genetic
autosomal-dominant disease, is characterized by
mucocutaneous pigmentation and multiple intesti-
nal polyps associated with an increased risk for

Fig. 5. Pterygium inversum unguis showing an oblit-
eration of the distal nail groove.
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malignancies.®® Brown-blue macules are localized
on acral sites particularly the lips, oral mucosa,
palms, and soles. Longitudinal melanonychia
have been exceptionally described.®® The main
differential diagnosis is the Laugier—-Hunzinker—
Baran syndrome.’%’" This syndrome associates
lenticular hyperpigmentation of the oral and ano-
genital mucosal with frequent longitudinal melano-
nychia without any systemic involvement.®®
Longitudinal melanonychia are present in 60% of
the cases, more frequently on the fingernails and
pseudo-Hutchinson has been described®®

Red Lunula

Red lunula is defined by red—pink to dusky redness
of the lunula. It can be complete or partial, with
persistence of a narrow white band at the distal
portion of the lunula. It fades under pressure on
the nail plate.”? All the nails can be affected but
red lunula is more frequent on fingernails, espe-
cially the thumb where the distal matrix is more
visible.?° Red lunula can be associated with sys-
temic disorders (Box 8)':320:72=74 gand be the first
sign of the underlying disease.”® Red lunula can
also be seen with medications as amoxicillin/clav-
ulanic acid (fixed drug eruption), corticosteroid
and procainamide.?® The physiopathology of red
lunula remains unclear.”?

Pterygium Inversum Unguis

Pterygium inversum unguis, or ventral pterygium,
is the obliteration of the distal groove
(Fig. 5).”>’% This adhesion between the hypo-
nychium and the nail plate results in pain or
bleeding with minimal trauma or when the nails
are trimmed.”>~’” Pterygium inversum unguis in-
volves mainly the fingernails, exceptionally the

Box 9

Systemic diseases associated to pterygium
inversum unguis

Connective tissue diseases

e Systemic sclerosis

e Systemic lupus erythematosus

e Dermatomyositis

Diabetes mellitus

Leprosy

Cerebral vascular accident with hemiparesis
(unilateral pterygium inversum unguis)

Drugs: beta-blockers

Data from Refs.':20.76.77.78,79

toenails.”®’” Pterygium inversum unguis can be
congenital, but the majority are acquired (idio-
pathic or secondary).”®’” Secondary pterygium
inversum unguis most commonly occurs in auto-
immune diseases, especially SSc or systemic
lupus erythematosus. Caputo and colleagues’’
evaluated that pterygium inversum unguis occurs
in 16% of these patients. For this reason, women
are more prone to develop a pterygium inversum
unguis.”®’” Other associations are reported in
Box 9.72%7679 The physiopathology is not fully
understood and could be different according to
the etiology.”® Microvascular ischemic lesions
with subsequent scarring are suspected in con-
nective tissue diseases and leprosy.”’~’° There is
not treatment for pterygium inversum unguis as it
results from scarring. Surgery is not an option in
systemic disorders

SELECTED SYSTEMIC DISORDERS WITH NAIL
INVOLVEMENT
Gout

Tophi are more frequent in chronic stage but they
can also be the first clinical sign of gout.®® Gouty
tophi, pink to whitish firm nodules or swelling,
could be periungual with perionychium deforma-
tion and Beau'’s lines or longitudinal groove owing

Fig. 6. Voluminous tophi.



to matrix compression®° (Fig. 6). When tophi are
located at the tip of a toe, friction may lead to a
chronic, crusted, nonhealing wound.®' Besides
the classical tophi, gout may manifest as abrupt
and acute isolated painful hallux in the early morn-
ing. Less frequently, gout tophi could involve finger
pad with a sometimes challenging clinical presen-
tation as periungual hyperkeratotic lesion
mimicking squamous cell carcinoma.®? Radiology,
although frequently normal, may be useful in
chronic stage showing asymmetrical swelling
and subcortical cysts without erosion.®® It is not
specific in early or acute gout.®® Diagnosis is
based on a combination of clinical findings, labo-
ratory tests and imaging.8%8% A demonstration of
monosodium urate crystals deposition permits a
definitive diagnosis of gout.®® Interestingly, urate
crystals may be found in the nail plate and could
be, according some authors, a new noninvasive
diagnostic method for gout.?* Once installed, tophi
may last years before resolving or remain forever,
even with appropriate medical treatment.®® Thus,
early urea-lowering treatment is mandatory.®®

Nails in systemic Disorders

Surgery may be an option in selected cases, but
delayed healing is the rule.®’

Yellow Nail Syndrome

The yellow nail syndrome is an acquired rare entity
affecting middle-age adults of unknown etiology
characterized by the triad: yellow nails, chronic
respiratory diseases, and lymphedema.®889 The
3 symptoms are not always present, but the typical
nail alterations are sufficient.°%:°" Nails are the only
manifestation in one-third of patients with yellow
nail syndrome. Hereditary cases are anec-
dotal.?2=°% Nail changes are pathognomonic: the
nail growth is much decreased or stopped; the
nail plate is thick with an opaque yellow—green to
brownish discoloration; there is a lack of cuticle
with paronychia and a transverse and longitudinal
overcurvature leading to onycholysis and some-
times nail shedding®? (Fig. 7). This nail was
described by Moffitt and de Berker®® as the nail
that grows one-half as fast but twice as thick.
Both fingernails and toenails are affected, and
usually all the nails involved. The diagnosis of yel-
low nail syndrome is clinical and anamnesis often

Fig. 7. Pathognomonic nail changes in yellow nail syndrome: thick opaque yellow nail plate with missing cuticle

and multiple transversal lines.

163



164

Dehavay & Richert

unveil some chronic symptoms such as respiratory
manifestations (56%-71%) like chronic cough,
pleural effusion, chronic obstructive lung disease,
chronic bronchitis, recurrent pneumonia, bronchi-
ectasis, and sinusitis.?%3

Lymphedema is observed in 29% to 80% of pa-
tients with yellow nail syndrome.®>% It is a nonpit-
ting edema usually involving symmetrically the
lower limbs, but the hands or the face can be
involved.®® Yellow nail syndrome has also been
described in association with various diseases, but
most of them are anecdotal®®°® (Box 10).2%-90.92,93
Amazingly, nail changes similar to yellow nail syn-
drome have been exceptionally reported with nail
lichen planus.®® Recently, several reports suggest ti-
tanium as a potential cause of vyellow nail

Box 10
Systemic diseases associated with yellow nail
syndrome
Neoplasia
e Lung cancer
e Larynx carcinoma
e Breast carcinoma
e Hodgkin lymphoma
e Multiple myeloma
e Melanoma
e Mycosis fongoides
e Renal cell carcinoma
e Endometrial adenocarcinoma
e Gallbladder adenocarcinoma
Immunodeficiency states
Infectious disease
e Tuberculosis
e Syphilis
Autoimmune disease

Rheumatoid arthritis

Systemic lupus erythematosus

Guillain-Barré syndrome

Raynaud phenomenon
Endocrine disorders

e Diabetes mellitus

e Thyroid disease
Myocardial infarction
Nephrotic syndrome

Data from Refs.20:20:92.:93

syndrome.®’ Titanium may be encountered in im-
plants, foods, personal care products, or medica-
tions.?”-°¢ Eviction of titanium sources may allow
partial or complete healing, but it remains controver-
sial.?”-°® Spontaneous improvement of the nails has
been reported in 10% to 30% of cases.”%%
Improvement or even resolution of the nail disease
has been described with the treatment of the respi-
ratory or lymphedema manifestations of the yellow
nail syndrome.’®®> There is no therapeutic
consensus for yellow nail syndrome. High-dose
vitamin E (1000-1200 1U/d) has been effective in
some case studies.®®%? Its association with sys-
temic antifungals (itraconazole [400 mg/d a wk/mo]
or fluconazole [300 mg/wk]) for at least 6 months,
can be beneficial for their stimulating nail growth
effect®>99

Connective Tissue Diseases

Many nonspecific nail alterations can be observedin
autoimmune diseases and only few of them are sug-
gestive for a specific disease (Table 1). Neverthe-
less, nail abnormalities are frequent and can be the
initial sign of these diseases.'® The most affected
part is the proximal nail fold, especially on finger-
nails.’® Periungual erythema, telangiectasia, and
hemorrhages are observed commonly.'%%1°" These
nail signs should alert the clinicians and nailfold
capillaroscopy is mandatory for differential diag-
nosis (see below nail fold capillary).

In SSc, fingernails changes are present in up to
80% and seem to be associated with more severe
diseases.'®" Raynaud phenomenon is one of
the earlier symptoms of SSc. Proximal nailfold ery-
thema, telangiectasias and hemorrhages are
frequent.?%191:192  Chronic paronychia and a

Table 1
Suggestive nail abnormalities in connective
tissue diseases

Suggestive Nail
Abnormalities

SSc Parrot beak nails
Pterygium inversum unguis
SLE Onycholysis
Pterygium inversum unguis
DE Hypertrophic cuticles

(Manicure’s sign)

and cuticular

hemorrhages
Gottron's papules

AR Bywaters lesions

Data from Refs 20.100.101.114
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Fig. 8. Digital ulcerations (white asterisk), pterygium inversum unguis (white ring), and thickened cuticules

(white arrows) in patient with systemic sclerosis.

thickening and enlarged cuticle can be seen®%101.102
(Fig. 8). Other features reported are absent or red
lunula, a white dull color of the plate, splinter hemor-
rhages, nail plate thinning and ridging, trachyony-
chia, and transverse overcurvature of the nail
plate.?% 1907192 The |atter is associated with disease
activity.’® In the most severe cases, destruction of
the terminal phalanges leads to brachyonychia or
even anonychia.”° Two specific nail changes can
be observed in SSc, namely, parrot beak nail and
pterygium inversum unguis®® (see Fig. 8). Parrot
beak nails is the bending of the nail plate around
the fingertip resulting from soft tissue atrophy in se-
vere acrosclerosis®® (discussed elsewhere in this
article). Sclerodactyly—a localized skin thickening
of the extremities in advanced cases—is observed
in up to 90% of these patients.?® Ischemic changes
of the fingertip with ulcerations are common (see
Fig. 8) and digital gangrene can occur.?% "

In systemic lupus erythematosus (SLE), a wide
range of nail abnormalities may be observed in
25% to 55% of patients.'%>9 None of them are

sufficiently distinctive to allow a definitive diag-
nosis.'03105.106 Erythema and telangiectasia of
the proximal nailfold (Fig. 9), splinter hemorrhages,
thinning of the plate, longitudinal ridging, melano-
nychia, ventral pterygium, and red lunula are
frequently described.’®%'%¢  Many other nail
changes have been reported in systemic lupus er-
ythematosus, including Beau’s lines, onychomad-
esis, pitting, chronic paronychia, subungual
hyperkeratosis, leukonychia, increased transverse
or longitudinal nail curvature, pincer nails, and
clubbing.?%195:197 Onycholysis seems to be the
most common finding (25%-40%).'%%'%* Red
lunula can be the presenting sign of systemic lupus
erythematosus’® and has been found in up to 20%
of patients with lupus.”* Longitudinal melanony-
chia or diffuse blue-black chromonychia can
occur in systemic lupus erythematosus, especially
in patients with darker skin.?%1%¢ These pigmenta-
tions could result from the direct involvement of
the nail matrix by lupus or be drugs related (anti-
malarial agents).'%® Different studies reported an
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Fig. 9. Periungual erythema in systemic lupus erythematosus.

association between splinter hemorrhages'®® or
nailfold erythema and onycholysis'“® with disease
activity. Overall, patients with systemic lupus ery-
thematosus with nail abnormalities have a higher
damage organ index, disease activity, and nailfold
capillaroscopy abnormalities, suggesting that nalil
involvement might be related to chronic microvas-
cular damages.'®*"% In discoid lupus erythema-
tosus, nail involvement is unusual and never
restricted to the nail unit.’® Severe subungual hy-
perkeratosis, longitudinal ridging, and nail atrophy
can occur with sometimes the typical discoid
lupus erythematosus lesions on the perionychium
(Fig. 10).7%° Patients with discoid lupus erythema-
tosus with nail changes are at a higher risk to
develop systemic lupus erythematosus.'%®

In dermatomyositis (DM), hyperkeratotic and
thickened cuticles are common with frequent nail-
fold erythema and telangiectasia associated
(Fig. 11). This condition may be painful and is
called the manicure’s sign. It is not pathogno-
monic and can be observed in SSc and systemic
lupus erythematosus. The parallelism between
cuticular changes and dermatomyositis activity
are controversial.'’®  Gottron’s  papules—

violaceous flattened papules on the dorsum of
the metacarpophalangeal and interphalangeal
joints—can be observed®® (see Fig. 11). Other
findings are splinter hemorrhages, red lunula, tra-
chyonychia, pitting, Terry’s nail, and pterygium
inversum unguis (less frequent than in SSc and
systemic lupus erythematosus).?° Periungual
ischemic lesions can occur and might be a predic-
tive sign of malignancy in adult dermatomyosi-
tis."""  Mechanic’s hands are nonpruritic
hyperkeratotic scaly eruption of the lateral sur-
faces of the digits with sometimes a fissuring pul-
pitis, mimicking the hands of a manual
labourer.’%113 |t is observed in antisynthetase
syndrome, which is associated with diffuse inter-
stitial lung disease, inflammatory myopathy, poly-
arthritis, and cutaneous signs.''?> Mechanic’s
hands are also described in patients with dermato-
myositis, systemic lupus erythematosus, and
SSc.™3

In patients with rheumatoid arthritis, small punc-
tiform painless hemorrhagic lesions on the nailfold
and pulp, named the Bywaters lesions, are spe-
cific."’ These lesions are small infarcts from
necrotizing vasculitis.?®'"* Splinter hemorrhages,
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e e A

Fig. 10. Erythema and scaling of the perionychium with severe subungual hyperkeratosis in discoid lupus

erythematosus.

red lunula (mottled red lunula), longitudinal ridging,
onycholysis, and a white dull color of the nail plate
are frequent.?% %% Muehrcke’s lines were also re-
ported.''®> Gangrene is rare and observed in se-
vere form of rheumatoid vasculitis.?° Rheumatoid
nodules can be localized in the perionychium.?°
In rheumatoid arthritis, yellow nail syndrome can
occur spontaneously or after treatment initiation

(o-penicillamine or bucillamine)''®

Fig. 11. Manicure’s sign and Gottron papules (white
arrows) in dermatomyositis.

Tuberous Sclerosis Complex

Tuberous sclerosis complex (TSC) is a multisyste-
mic autosomal dominant genetic disorder related
to mutation of tumor suppressor genes: TSC1 or
TSC2, coding respectively for hamartin and
tuberin protein, important regulators of the mech-
anistic target of rapamycin complex 1 pathway,
which controls cell growth and proliferation.’'”:118
This syndrome predisposes to hamartoma forma-
tion in many organs, especially in central the ner-
vous system, kidneys, Ilungs, heart, and
skin."7:118 Ungual fibromas are the last skin man-
ifestations of TSC, occurring at puberty and
increasing in number with age.”'” Ungual fibromas
are usually not present at the time of the initial
diagnosis, but multiple ungual fibromas (Koenen
tumors) must alert the clinician (Fig. 12). They are
a major diagnostic criterion of TSC and involve
20% to 80% of patients.'”:119

Ungual fibromas are pedunculated, flesh-
colored benign tumors, with a pointed hyperkera-
totic extremity. When located beneath the
proximal nail fold, ungual fiboromas can rest on a
longitudinal groove, which are sometimes the
only sign of ungual fibromas.'®

The majority of ungual fibromas are periungual
and located on toenails (especially the fifth), but
subungual and fingernails lesions are also
seen.’® Others nail abnormalities have been re-
ported in TSC; longitudinal leukonychia, splinter
hemorrhages, onychogryphosis, and cuticular hy-
perkeratosis."’® Red comets are a recently
described sign that could be specific of TSC.
Red comets are partially blanchable reddish
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Fig. 12. Multiples ungual fibromas (Koenen tumors) and longitudinal grooves in tuberous sclerosis complex.

longitudinal streaks with a narrow proximal tail
and a dilated distal head with sometimes a sur-
rounding whitish halo. They affect fingernails
most frequently and could be multiple’'®-12°

Acrokeratosis Paraneoplastica of Bazex and
Dupré

Acrokeratosis paraneoplastica (AP), also called
Bazex syndrome, is a rare but distinctive paraneo-
plastic dermatosis. It is mostly associated with
squamous cell carcinomas of the upper respiratory
or digestive tracts but other malignancies have
been described.'?'~'24 |t is always associated with
malignancy, and in the majority of the cases (63%)
cutaneous lesions precede the symptoms with a
mean time of 11 months.’®* The pathogenesis re-
mains unclear.'?> 2% Acrokeratosis paraneoplastica
is typically seen in Caucasian males more than
40 years old.’>'24 Initially, the lesions are ill-
defined erythematosquamous plaques symmetri-
cally located on the acral sites: ears, nose, feet,
and hands. Parallel to cancer progression, skin le-
sions evolve to the palms, soles, and cheeks and
finally to the arms, legs, scalp, and trunk. Typically,
plantar and palmar keratoderma spares the central
part of the soles, which can be a clue to the diag-
nosis.'??7'?* Violaceous erythema, erosions, and
crusts might be present, and the distribution could
be asymmetrical.'®>'?* In dark-skinned patients,

hyperpigmentation  predominates.’?®'24  Some

cases of vesicular to bullous lesions are reported,
particularly on the digits, mimicking autoimmune
bullous disorders. Most of the lesions are asymp-
tomatic, but intensive itch and pain are
mentioned.'>'?* The nails are almost always
involved (75%)'2* and one of the earliest manifesta-
tions.'?® The toenails are more severely affected
than the fingernails.'2° First, nail plates are thin, brit-
tle, and cracked. Then they become thick with sub-
ungual hyperkeratosis, onycholysis and white to
yellowish color, mimicking nail psoriasis.'?*'%° Lon-
gitudinal and transversal lines are seen.'?*'2% Ony-
chomadesis, paronychia, and pigmentation may
occur.'?>124 Nail changes could be quite variable,
ranging from simple thickening to complete nail at-
rophy.'?> The perionychium is typically covered
with erythematosquamous papules.'?*"2° Histopa-
thology is often nonspecific.'?124 Upon suspicion,
a complete physical examination and an exhaustive
work-up (otolaryngologic examination, chest radio-
graphs, blood tests with complete blood cell count,
erythrocyte sedimentation rate, biochemistry pro-
file, tumor markers, and a test for occult blood in
stool) should be performed.'?>'22 [f this first work-
up is unrevealing, gastrointestinal endoscopy and
colonoscopy and further medical imaging should
be done.'?2'23 For highly suspicious acrokeratosis
paraneoplastica with no malignancy detected, a
close follow-up every 3 months seems



appropriate.'?® The classical therapies for inflam-
matory skin diseases (steroids, retinoids, and photo-
therapy) are not efficient in these paraneoplastic
lesions, except sometimes to control the symp-
toms.’??> The only effective therapeutic option is
the treatment of the underlying neoplasia, leading
to a rapid regression of the cutaneous lesions in
90% of patients.?2124 Unlike the skin, nail changes
often remain or show a really slow regression. 22124
In case of malignancy recurrence, the skin lesions
often relapse'?2:124

CLINICS CARE POINTS

e Beau’s lines are frequent.

o If multiples Beau’s lines, check history for the
culprit.

e Splinter hemorrhages are frequent but not
specific.

e If occurring in more than one fingernalil, a sys-
temic disease has to be ruled out.

e When facing lichenoid alterations perform a
biopsy to rule out:

Amyloidosis

Sarcoidosis
Graft-versus-host disease
Dyskeratosis congenita

e Clubbing should be differentiated from
pseudoclubbing.

e It may arise from many severe systemic dis-
eases especially neoplastic, pulmonary, car-
diac and digestive.

e Complete history and physical examination
are mandatory. Additional exams will be per-
formed according to symptoms and signs.

e Hypertrophic osteoarthropathy syndrome is

often paraneoplastic and need an aggressive

screening.

Terry’s nails first exclude hepatic diseases.

Half and half nails first exclude renal diseases.

Muehrcke’s nails first check albuminemia.

Nailfold capillaroscopy is a standard non-

invasive and reproductive diagnostic tool, as-

sessing microcirculation.

e The main indications for nailfold capillaro-
scopy are:

o Differentiate primary to secondary Raynaud
phenomenon

e Work-up of all connective tissue disorders

e Systemic sclerosis diagnosis and prognosis

¢ In systemic disorders, longitudinal melanony-
chia are multiples.

e In case of multiples acquired pterygium inver-
sum unguis, rule out autoimmune disease,
especially systemic sclerosis and systemic
lupus erythematosus.

e Slowed or no nail growth.

Nails in systemic Disorders

¢ Yellow to green to brown discoloration.

e Chronic or subacute proximal nail fold inflam-
mation and disappearance of cuticle.

e Thick, hard and opaque nail plate.

e Patients with yellow nail syndrome:

Ask about sinusal/pulmonary symptoms.

Perform chest imaging.

Involve ENT and pneumologist.

Treat underlying disease aggressively.

Vitamin E and fluconazole are first line
treatment.

Keep titanium in mind.

e In connective tissue diseases, nail changes
are frequent and mainly non specific but can
be the presenting sign.

e Fingernails and proximal nailfold are mostly
affected.

e Some nail abnormalities are associated with
disease activity.

e Nails should always be evaluated in autoim-
mune diseases.

o If more than one periungual fibrokeratoma rule
out tuberous sclerosis complex.

e Acrokeratosis paraneoplastica is always para-
neoplastic and mostly associated with squa-
mous cell carcinomas of the upper
respiratory or digestive tracts.

e Nails are almost always involved and one of
the earliest manifestations.

o If acrokeratosis paraneoplastica is suspected,
a detailed patient history, a complete physical
examination and an exhaustive diagnostic
work-up needs to be performed.

ACKNOWLEDGMENTS

The authors wish to thank Yora Mostmans, MD
from the department of immunology and allergol-
ogy and the department of dermatology in Brug-
mann hospital Belgium, for her contribution in the
nailfold capillaroscopy section.

DISCLOSURE

The authors have no conflict of interest for this
publication. No founding sources were received
for this work.

REFERENCES

1. Rubin A, Holzberg M, Baran R. Physical signs. In:
Baran R, de Berker D, Holzberg M, et al, editors.
Baran & Dawber’s diseases of the nails and their
management. 5th  edition.  Oxford  (United
Kingdom): Wiley Blackwell; 2019. p. 59-104.

2. Piraccini BM. Nails signs. In: Nail disorders: a prac-
tical guide to diagnosis and management. Milan
(Italy): Springer; 2014. p. 2-22.

169



170

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

. Mancuso G, Fanti

Dehavay & Richert

. Zaiac MN, Walker A. Nail abnormalities associated

with systemic pathologies. Clin Dermatol 2013;31:
627-49.

. Haber R, Khoury R, Kechichian E, et al. Splinter

hemorrhages of the nails: a systematic review of
clinical features and associated conditions. Int J
Dermatol 2016;55:1304-10.

. Monk BE. The prevalence of splinter haemor-

rhages. Br J Dermatol 1980;103:183-5.

. Miller A, Vaziri ND. Recurrent atraumatic subungual

splinter hemorrhages in healthy individuals. South
Med J 1979;72:1418-20.

. Saladi RN, Persaud AN, Rudikoff D, et al. Idio-

pathic splinter hemorrhages. J Am Acad Dermatol
2004;50:289-92.

. Fanti PA, Tosti A, Morelli R, et al. Nail changes as

the first sign of systemic amyloidosis. Dermatolog-
ica 1991;183:44-6.

PA, Berdondini RM. Nail
changes as the only skin abnormality in myeloma-
associated systemic amyloidosis. Br J Dermatol
1997;137:471-2.

Renker T, Haneke E, Rocken C, et al. Systemic
light-chain amyloidosis revealed by progressive
nail involvement, diffuse alopecia and sicca syn-
drome: report of an unusual case with a review of
the literature. Dermatology 2014;228:97-102.
Fujita Y, Tsuji-Abe Y, Sato-Matsumura KC, et al. Nail
dystrophy and blisters as sole manifestations in
myeloma-associated amyloidosis. J Am Acad Der-
matol 2006;54:712-4.

Tausend W, Neill M, Kelly B. Primary amyloidosis-
induced nail dystrophy. Dermatol Online J 2014;
20:21247.

Oberlin KE, Wei EX, Cho-Vega JH, et al. Nalil
changes of systemic amyloidosis after bone-
marrow transplantation in a patient with multiple
myeloma. JAMA Dermatol 2016;152:1395-6.
Momen SE, Al-Niaimi F. Sarcoid and the nail: review
of the literature. Clin Exp Dermatol 2013;38:119-24.
Santoro F, Sloan SB. Nail dystrophy and bony
involvement in chronic sarcoidosis. J Am Acad
Dermatol 2009;60:1050-2.

Moulonguet I, Abimelec P. An unusual case of dac-
tylitis with nail unit involvement: answer. Am J Der-
matopathol 2018;40:701.

Losada-Campa A, De la Torre-Fraga C, Gomez de
Liano A, et al. Histopathology of nail sarcoidosis.
Acta Derm Venereol 1995;75:404-5.

Rajan S, Melegh Z, de Berker D. Subungual
sarcoidosis: a rare entity. Clin Exp Dermatol 2014;
39:720-2.

van Lumig PPM, Pasch MC. Nail sarcoidosis pre-
senting with longitudinal erythronychia. Skin
Appendage Disord 2018;4:156-9.

Holzberg A, Piraccini BM. The nail in systemic dis-
ease. In: Baran R, de Berker D, Holzberg M, et al,

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

editors. Baran & Dawber’s diseases of the nails and
their management. 5th edition. Oxford (United
Kingdom): Wiley Blackwell; 2019. p. 481-573.
Sanli H, Arat M, Oskay T, et al. Evaluation of nalil
involvement in patients with chronic cutaneous
graft versus host disease: a single-center study
from Turkey. Int J Dermatol 2004;43:176-80.
Huang JT, Duncan CN, Boyer D, et al. Nail dystro-
phy, edema, and eosinophilia: harbingers of severe
chronic GVHD of the skin in children. Bone Marrow
Transplant 2014;49:1521-7.

Nanda A, Husain MAA, Al-Herz W, et al. Chronic
cutaneous graft-versus-host disease in children: a
report of 14 patients from a tertiary care pediatric
dermatology clinic. Pediatr Dermatol 2018;35:
343-58.

Palencia SI, Rodriguez-Peralto JL, Castafo E, et al.
Lichenoid nail changes as sole external manifesta-
tion of graft vs. host disease. Int J Dermatol 2002;
41:44-5,

Fernandez Garcia MS, Teruya-Feldstein J. The
diagnosis and treatment of dyskeratosis congenita:
a review. J Blood Med 2014;5:157-67.

Sharma RK, Gupta M, Sood S, et al. Dyskeratosis
congenita: presentation of cutaneous triad in a
sporadic case. BMJ Case Rep 2018;11(1).
Callemeyn J, Van Haecke P, Peetermans WE, et al.
Clubbing and hypertrophic osteoarthropathy: in-
sights in diagnosis, pathophysiology, and clinical
significance. Acta Clin Belg 2016;71:123-30.
Spicknall KE, Zirwas MJ, English JC 3rd. Clubbing:
an update on diagnosis, differential diagnosis,
pathophysiology, and clinical relevance. J Am
Acad Dermatol 2005;52:1020-8.

Lovibond JL. Diagnosis of clubbed fingers. Lancet
1938;1:363-4.

Schamroth L. Personal experience. S Afr Med J
1976;50:297-300.

Rice RE, Rowland PW. A quantitative method for
the estimation of clubbing. Scientific Session of
the Senior Class of Tulane University Medical
School 1961;11:302-15.

Kurzrock R, Cohen PR. Cutaneous paraneoplastic
syndromes in solid tumors. Am J Med 1995;99:
662-71.

Martinez-Lavin M. Exploring the cause of the most
ancient clinical sign of medicine: finger clubbing.
Semin Arthritis Rheum 2007;36(6):380-5.

Piraccini BM. Nails signs of systemic diseases and
drug-induced nail changes. In: Nail disorders: a
practical guide to diagnosis and management. Mi-
lan (ltaly): Springer; 2014. p. 117-24.

Nguyen S, Hojjati M. Review of current therapies
for secondary hypertrophic pulmonary osteoarthr-
opathy. Clin Rheumatol 2011;30:7-13.

Baran R. Mees’ lines. Br J Dermatol 1999:;141:
1152.



37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

Daniel CR 3rd, Piraccini BM, Tosti A. The nail and
hair in forensic science. J Am Acad Dermatol
2004;50:258-61.

Terry R. White nails in hepatic cirrhosis. Lancet
1954,266:757-9.

Holzberg M, Walker HK. Terry’s nails: revised defi-
nition and new correlations. Lancet 1984;1:896-9.
Piraccini BM. Drug-induced nail disorders. In:
Baran R, de Berker D, Holzberg M, et al, editors.
Baran & Dawber’s diseases of the nails and their
management. 5th edition. Oxford (United Kingdom):
Wiley Blackwell; 2019. p. 574-603.

Sibaud V, Baran R, Piraccini BM, et al. Anticancer
therapies. In: Baran R, de Berker D, Holzberg M,
et al, editors. Baran & Dawber’s diseases of the
nails and their management. 5th edition. Oxford
(United Kingdom): Wiley Blackwell; 2019. p.
604-16.

Nelson N, Hayfron K, Diaz A, et al. Terry’s nails:
clinical correlations in adult outpatients. J Gen
Intern Med 2018;33:1018-9.

Lindsay PG. The half-and-half nail. Arch Intern Med
1967;119:583-7.

Baran R, Gioanni T. Half and half nail (equiseg-
mented azotemic fingernail). Bull Soc Fr Dermatol
Syphiligr 1968;75:399-400.

Saray Y, Seckin D, Gulec AT, et al. Nail disorders in
hemodialysis patients and renal transplant recipi-
ents: a case-control study. J Am Acad Dermatol
2004;50:197-202.

Salem A, Al Mokadem S, Attwa E, et al. Nail
changes in chronic renal failure patients under hae-
modialysis. J Eur Acad Dermatol Venereol 2008;22:
1326-31.

Muehrcke RC. The finger-nails in chronic hypoalbu-
minaemia; a new physical sign. Br Med J 1956;1:
1327-8.

Short N, Shah C. Muehrcke’s lines. Am J Med 2010;
123:991-2.

Horan MA, Puxty JA, Fox RA. The white nails of old
age (Neapolitan nails). J Am Geriatr Soc 1982;30:
734-7.

Siragusa M, Schepis C, Cosentino Fl, et al. Nail pa-
thology in patients with hemiplegia. Br J Dermatol
2001;144:557-60.

Cutolo M, Sulli A, Smith V. How to perform and
interpret capillaroscopy. Best Pract Res Clin Rheu-
matol 2013;27:237-48.

Bergman R, Sharony L, Schapira D, et al. The
handheld dermatoscope as a nail-fold capillaro-
scopic instrument. Arch Dermatol 2003;139:
1027-30.

Senet P, Fichel F, Baudot N, et al. Nail-fold capil-
laroscopy in dermatology. Ann Dermatol Venereol
2014;141:429-37.

Dinsdale G, Roberts C, Moore T, et al. Nailfold
capillaroscopy-how many fingers should be

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

Nails in systemic Disorders

examined to detect abnormality? Rheumatology
(Oxford) 2019;58:284-8.

Smith V, Beeckman S, Herrick AL, et al. EULAR
study group on microcirculation. An EULAR study
group pilot study on reliability of simple capillaro-
scopic definitions to describe capillary morphology
in rheumatic diseases. Rheumatology (Oxford)
2016;55:883-90.

Cutolo M, Melsens K, Wijnant S, et al. Nailfold
capillaroscopy in systemic lupus erythematosus:
a systematic review and critical appraisal. Autoim-
mun Rev 2018;17:344-52.

Smith V, Vanhaecke A, Herrick AL, et al. EULAR
study group on microcirculation in rheumatic dis-
eases. fast track algorithm: how to differentiate a
'scleroderma pattern" from a "non-scleroderma
pattern. Autoimmun Rev 2019;18:102394.

Cutolo M, Sulli A, Pizzorni C, et al. Nailfold videoca-
pillaroscopy assessment of microvascular damage
in systemic sclerosis. J Rheumatol 2000;27:155-60.
Koenig M, Joyal F, Fritzler MJ, et al. Autoantibodies
and microvascular damage are independent pre-
dictive factors for the progression of Raynaud’s
phenomenon to systemic sclerosis: a twenty-year
prospective study of 586 patients, with validation
of proposed criteria for early systemic sclerosis.
Arthritis Rheum 2008;58:3902-12.

Van den Hoogen F, Khanna D, Fransen J, et al.
2013 classification criteria for systemic sclerosis:
an American College of Rheumatology/European
League against Rheumatism collaborative initia-
tive. Arthritis Rheum 2013;65:2737-47.

Fichel F, Baudot N, Gaitz JP, et al. Systemic scle-
rosis with normal or nonspecific nailfold capillaro-
scopy. Dermatology 2014;228:360-7.

Vilela VS, da Silva BRA, da Costa CH, et al. Effects
of treatment with rituximab on microcirculation in
patients with long-term systemic sclerosis. BMC
Res Notes 2018;11:874.

Trombetta AC, Pizzorni C, Ruaro B, et al. Effects of
longterm treatment with bosentan and iloprost on
nailfold absolute capillary number, fingertip blood
perfusion, and clinical status in systemic sclerosis.
J Rheumatol 2016;43:2033-41.

Pizzorni C, Cutolo M, Sulli A, et al. Long-term
follow-up of nailfold videocapillaroscopic changes
in dermatomyositis versus systemic sclerosis pa-
tients. Clin Rheumatol 2018;37:2723-9.

Argobi Y, Smith GP. Tracking changes in nailfold
capillaries during dermatomyositis  treatment.
J Am Acad Dermatol 2019;81:275-6.

Sag S, Sag MS, Tekeoglu |, et al. Nailfold videoca-
pillaroscopy results in patients with rheumatoid
arthritis. Clin Rheumatol 2017:36:1969-74.
Moulonguet I, Goettmann-Bonvallot S. Longitudinal
melanonychia. Ann Dermatol Venereol 2016;
143(1):53-60.

171



172

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

Dehavay & Richert

Braun RP, Baran R, Le Gal FA, et al. Diagnosis and
management of nail pigmentations. J Am Acad
Dermatol 2007;56:835-47.

Lampe AK, Hampton PJ, Woodford-Richens K,
et al. Laugier-Hunziker syndrome: an important dif-
ferential diagnosis for Peutz-Jeghers syndrome.
J Med Genet 2003;40:€77.

Laugier P, Hunziker N. Essential lenticular melanic
pigmentation of the lip and cheek mucosa. Arch
Belg Dermatol Syphiligr 1970;26:391-9.

Baran R. Longitudinal melanotic streaks as a clue
to Laugier-Hunziker syndrome. Arch Dermatol
1979;115(12):1448-9.

Morrissey KA, Rubin Al. Histopathology of the red
lunula: new histologic features and clinical correla-
tions of a rare type of erythronychia. J Cutan Pathol
2013;40:972-5.

Garcia-Patos V, Bartralot R, Ordi J, et al. Systemic
lupus erythematosus presenting with red lunulae.
J Am Acad Dermatol 1997;36:834-6.

Wollina U, Barta U, Uhlemann C, et al. Lupus
erythematosus-associated red lunula. J Am Acad
Dermatol 1999;41:419-21.

Caputo R, Prandi G. Pterygium inversum unguis.
Arch Dermatol 1973;108:817-8.

Richert BJ, Patki A, Baran RL. Pterygium of the nail.
Cutis 2000;66:343-6.

Caputo R, Cappio F, Rigoni C, et al. Pterygium in-
versum unguis. Report of 19 cases and review of
the literature. Arch Dermatol 1993;129:1307-9.
Vadmal M, Reyter |, Oshtory S, et al. Pterygium in-
versum unguis associated with stroke. J Am Acad
Dermatol 2005;53:501-3.

Patki AH. Pterygium inversum unguis in a patient
with leprosy. Arch Dermatol 1990;126:1110.
Thissen CA, Frank J, Lucker GP. Tophi as first clinical
sign of gout. Int J Dermatol 2008;47(Suppl 1):49-51.
Simman R, Kirkland B, Jackson S. Posttraumatic
tophaceous gout: a case report and literature re-
view. J Am Col Certif Wound Spec 2009;1:114-6.
Dacko A, Hardick K, McCormack P, et al. Gouty
tophi: a squamous cell carcinoma mimicker? Der-
matol Surg 2002;28:636-8.

Zhang W, Doherty M, Pascual E, et al. EULAR
standing committee for international clinical studies
including therapeutics. EULAR evidence based
recommendations for gout. Part [|: diagnosis.
Report of a task force of the standing committee
for international clinical studies including therapeu-
tics (ESCISIT). Ann Rheum Dis 2006;65:1301-11.
Tirado-Gonzéalez M, Gonzalez-Serva A. The nail
plate biopsy may pick up gout crystals and other
crystals. Am J Dermatopathol 2011;33:351-3.
Perez-Ruiz F, Calabozo M, Pijoan JI, et al. Effect of
urate-lowering therapy on the velocity of size
reduction of tophi in chronic gout. Arthritis Rheum
2002;47:356-60.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

Zhang W, Doherty M, Bardin T, et al. EULAR stand-
ing committee for international clinical studies
including therapeutics. EULAR evidence based
recommendations for gout. Part Il: management.
Report of a task force of the EULAR standing com-
mittee for international clinical studies including
therapeutics (ESCISIT). Ann Rheum Dis 2006;65:
1312-24.

Kasper IR, Juriga MD, Giurini JM, et al. Treatment
of tophaceous gout: when medication is not
enough. Semin Arthritis Rheum 2016;45:669-74.
Samman PD, White WF. The “yellow nail” syn-
drome. Br J Dermatol 1964;76:153-7.

Hiller E, Rosenow EC 3rd, Olsen AM. Pulmonary
manifestations of the yellow nail syndrome. Chest
1972;61:452-8.

Piraccini BM, Urciuoli B, Starace M, et al. Yellow
nail syndrome: clinical experience in a series of
21 patients. J Dtsch Dermatol Ges 2014;12:131-7.
Baran LR. Yellow nail syndrome and nail lichen pla-
nus may be induced by a common culprit. focus on
dental restorative substances. Front Med (Lau-
sanne) 2014;1:46.

Vignes S, Baran R. Yellow nail syndrome: a review.
Orphanet J Rare Dis 2017;12:42.

Maldonado F, Ryu JH. Yellow nail syndrome. Curr
Opin Pulm Med 2009;15:371-5.

Hoque SR, Mansour S, Mortimer PS. Yellow nail
syndrome: not a genetic disorder? Eleven new
cases and a review of the literature. Br J Dermatol
2007;156:1230-4.

Moffitt DL, de Berker DA. Yellow nail syndrome: the
nail that grows half as fast grows twice as thick.
Clin Exp Dermatol 2000;25:21-3.

Tosti A, Piraccini BM, Cameli N. Nail changes in
lichen planus may resemble those of yellow nail
syndrome. Br J Dermatol 2000;14:848-9.

Decker A, Daly D, Scher RK. Role of titanium in the
development of vyellow nail syndrome. Skin
Appendage Disord 2015;1:28-30.

Ataya A, Kline KP, Cope J, et al. Titanium exposure
and yellow nail syndrome. Respir Med Case Rep
2015;16:146-7.

Luyten C, André J, Walraevens C, et al. Yellow nail
syndrome and onychomycosis. Experience with
itraconazole pulse therapy combined with vitamin
E. Dermatology 1996;192:406-8.

Tunc SE, Ertam |, Pirildar T, et al. Nail changes in
connective tissue diseases: do nail changes pro-
vide clues for the diagnosis? J Eur Acad Dermatol
Venereol 2007;21:497-503.

Sherber NS, Wigley FM, Scher RK. Autoimmune
disorders: nail signs and therapeutic approaches.
Dermatol Ther 2007;20:17-30.

Marie |, Gremain V, Nassermadji K, et al. Nail
involvement in systemic sclerosis. J Am Acad Der-
matol 2017;76:1115-28.



103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

Richert B, André J, Bourguignon R, et al. Hyperker-
atotic nail discoid lupus erythematosus evolving to-
wards systemic lupus erythematosus: therapeutic
difficulties. J Eur Acad Dermatol Venereol 2004;
18:728-30.

Higuera V, Amezcua-Guerra LM, Montoya H, et al.
Association of nail dystrophy with accrued damage
and capillaroscopic abnormalities in systemic lupus
erythematosus. J Clin Rheumatol 2016;22:13-8.
Trieb RM. Involvement of scalp and nails in lupus
erythematosus. Lupus 2010;19:1078-86.

Wagner C, Chasset F, Fabacher T, et al. Ungual le-
sions in lupus erythematosus: a literature review.
Ann Dermatol Venereol 2020;147:18-28.

Azevedo THV, Neiva CLS, Consoli RV, et al. Pincer
nail in a lupus patient. Lupus 2017;26:1562-3.
Skowron F, Combemale P, Faisant M, et al. Func-
tional melanonychia due to involvement of the nail
matrix in systemic lupus erythematosus. J Am
Acad Dermatol 2002;47:5187-8.

Chong BF, Song J, Olsen NJ. Determining risk fac-
tors for developing systemic lupus erythematosus
in patients with discoid lupus erythematosus. Br J
Dermatol 2012;166:29-35.

Ekmekci TR, Ucak S, Aslan K, et al. Exaggerated
cuticular changes in a patient with dermatomyosi-
tis. J Eur Acad Dermatol Venereol 2005;19:135-6.
Lu X, Yang H, Shu X, et al. Factors predicting ma-
lignancy in patients with polymyositis and dermato-
myostis: a systematic review and meta-analysis.
PLoS One 2014;9(4):€94128.

Gusdorf L, Morruzzi C, Goetz J, et al. Mechanics
hands in patients with antisynthetase syndrome:
25 cases. Ann Dermatol Venereol 2019;146:19-25.
Concha JSS, Merola JF, Fiorentino D, et al. Re-
examining mechanic’s hands as a characteristic
skin finding in dermatomyositis. J Am Acad Derma-
tol 2018;78:769-75.e2.

Bywaters EG. Peripheral vascular obstruction in
rheumatoid arthritis and its relationships to other
vascular lesions. Ann Rheum Dis 1957;16:84-103.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

Nails in systemic Disorders

Chavez-Lopez MA, Arce-Martinez FJ, Tello-
Esparza A. Muehrcke lines associated to active
rheumatoid arthritis. J Clin Rheumatol 2013;19:
30-1.

Mishra AK, George AA, George L. Yellow nail syn-
drome in rheumatoid arthritis: an aetiology beyond
thiol drugs. Oxf Med Case Reports 2016;2016:
37-40.

Northrup H, Krueger DA, International Tuberous
Sclerosis Complex Consensus Group. Tuberous
sclerosis complex diagnostic criteria update: rec-
ommendations of the 2012 International Tuberous
Sclerosis Complex Consensus Conference. Pediatr
Neurol 2013;49:243-54.

Curatolo P, Bombardieri R, Jozwiak S. Tuberous
sclerosis. Lancet 2008;372:657-68.

Aldrich CS, Hong CH, Groves L, et al. Acral lesions
in tuberous sclerosis complex: insights into patho-
genesis. J Am Acad Dermatol 2010;63:244-51.

Sechi A, Savoia F, Patrizi A, et al. Dermoscopy of
subungual red comets associated with tuberous
sclerosis complex. Pediatr Dermatol 2019;36:
408-10.

Bazex A, Griffiths A. Acrokeratosis paraneoplas-
tica—a new cutaneous marker of malignancy. Br J
Dermatol 1980;103:301-6.

RéaBler F, Goetze S, Elsner P. Acrokeratosis para-
neoplastica (Bazex syndrome) - a systematic re-
view on risk factors, diagnosis, prognosis and
management. J Eur Acad Dermatol Venereol
2017;31:1119-36.

Valdivielso M, Longo |, Suarez R, et al. Acrokerato-
sis paraneoplastica: Bazex syndrome. J Eur Acad
Dermatol Venereol 2005;19:340-4.

Bolognia JL, Brewer YP, Cooper DL. Bazex syn-
drome (acrokeratosis paraneoplastica). An analytic
review. Medicine (Baltimore) 1991;70:269-80.

Baran R. Paraneoplastic acrokeratosis of Bazex.
Arch Dermatol 1977;113:1613.

173



