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16.1 Introduction

Diseases of the nail and its adjacent tissues rank among the
most interesting and fascinating diseases that “flesh is heir
to.” Diagnosis for these diseases may require examinations
such as histology, hematology, radiography, magnetic reso-
nance imaging, and scintigraphy. Advancing technology has
recently taken a leap forward with the development of 2D
and 3D ultrasound. This development in investigative tech-
niques combines ease of use with economy of cost.

16.2 Psoriasis

Five per cent of patients with nail psoriasis do not show any
skin involvement [1].

The histology of psoriasis is an inflammatory parakera-
totic papule. This same inflammatory papule occurs in the
nails of psoriatic patients and the location of the papule
determines the clinical presentation [2].

Erythematous scaly papules and plaques can be seen on
the cutaneous surface of the proximal nail fold (PNF) and
hyponychium. Their appearance is similar to psoriasis in
other areas of the skin. A psoriatic lesion of the undersurface
of the PNF produces a separation of the PNF from the nail
plate with a secondary paronychia.

Psoriatic lesions can occur in the proximal portion of the
matrix or in the distal matrix. A cluster of abnormal parak-
eratotic cells is incorporated into the dorsal surface of the
nail if the lesion is present in the proximal matrix. These
loosely arranged cells might travel with the nail plate for a
short distance but are lost quickly, and pits (Fig. 16.1) mark
the prior location of these cells. If the parakeratotic cells are
in the central or distal portion of the matrix, they are “trapped”
within the nail plate and reflected light gives the nail plate an
opaque white appearance.

Psoriatic lesions can occur in the nail bed. The subungual
area can frequently present with hyperkeratosis (Fig. 16.2) or
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Fig. 16.1 Nail pitting

Fig. 16.2 Onycholysis with proximal erythematous border

onycholysis, whereas typical cases are proximally sur-
rounded by an erythematous line (Fig. 16.3). A deeply ery-
thematous macule can be seen through the translucent nail
plate. Psoriatic lesions produce glycoproteins that accumu-
late under the nail and present clinically with the “oil drop-
ping’” sign.

Fig. 16.3 Subungual hyperkeratosis

Fig. 16.4 Transverse leuconychia of the thumb

A constellation of the findings described here is usually
seen, depending on the location of the psoriatic lesions.
A completely dystrophic nail characterized by mounds of
keratinaceous debris can be seen if the psoriatic lesion is
particularly large, especially in pustular psoriasis or acroder-
matitis continua of Hallopeau. The severity of nail disease
can be correlated with skin disease that is severe and psori-
atic arthritis that is advanced [3-8].

Intermittent inflammation of the nail matrix can produce
Beau’s lines. Other less common nail changes described in
psoriasis are nail fold telangiectasias, red lunulae, punctuate
red spots in the lunula, transverse leukonychia (Fig. 16.4),
and leukonychia punctata.

Ten to twenty percent of patients with psoriasis present
with psoriatic arthritis (PsA), and patients with PsA com-
monly have nail involvement (53-86 %).

Psoriatic onychopathy may present varying degrees of
alterations on ultrasound in both the nail bed and the nail
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plate. These abnormalities (from early to late phases) are the
thickening of the nail bed (increased distance between the
ventral plate and the bony margin of the distal phalanx);
increased blood flow within the nail bed; loss of definition
of the ventral plate; hyperechoic focal involvement of the
ventral plate (that can be subclinical) usually correlating
with the subungual keratosis and can present without
involvement of the dorsal plate. Thickening, loss of
definition, and undulation of both nail plates can be detected
in the late phases.

The assessment of activity in psoriatic onychopathy is
possible using sonography. On color Doppler ultrasound,
registration of the basal activity (blood flow and sonographic
anatomical changes) can be compared with the modifications
detected on a follow-up examination.

16.3 Lupus Erythematous

Lupus erythematous is a multisystemic connective tissue dis-
ease, characterized by the presence of numerous auto-anti-
bodies, circulating immune complexes, and widespread
immunologically determined tissue damage [9, 10]
(Figs. 16.5 and 16.6).

16.3.1 Arthritis, Arthralgia, and Fever

Arthritis can be transient, migratory, or a more persistant
seronegative polyarthritis.

16.3.2 Skin Lesions

Skin lesions are seen in more than two thirds of patients. In
addition to the classic, photosensitive, erythematous butterfly
rash across the face, a vasculitic rash can present as purpura
or periungual erythema with “chilblain-like” lesions or digi-
tal infarcts.

Cardiopulmonary features, renal, and central nervous sys-
tem involvement can be associated with the joint and cutane-
ous signs.

Interestingly, blood flow abnormalities that involve the
digital arteries and nail bed can be detected using color
Doppler ultrasound. These changes include thrombotic
phenomena within the distal end of the digital arteries that
can cause secondary hypovascular changes in the nail bed
leading to dystrophic changes. Thus, variable areas of thick-
ness can be seen in the nail bed, together with thickening

Fig. 16.5 Discoid type of lupus erythematosus (Courtesy B. Richert,
Belgium)

Fig. 16.6 Ulceration of the proximal nail fold in lupus erythematosus
(Courtesy B. Richert, Belgium)

and thinning areas associated with this secondary dystro-
phy that can be accompanied by a discontinuity of the nail
plates.
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16.4 Scleroderma

Initially, there is often well-demarcated non-pitting
oedema and induration associated with ‘sausage’ swelling
and restriction of movement of the fingers seen in sclero-
derma [11]. Later, the skin becomes shiny, with atrophy
and ulceration of the fingertips, with or without associated
calcinosis. The skin of the face, limbs, and torso is vari-
ably affected and there can be striking pigmentation and
telangiectasia. As the disease progresses, the face can
become taut and mask-like, with ‘beaking’ of the nose and
difficulty in opening the mouth. The tightening of the skin
over bony prominences results in flexion contractures and
liability to trauma. Often there is erythema and dilated
capillaries of the PNFs.

Systemic sclerosis can affect both microvascular struc-
tures and functions of the nail unit. These changes have been
previously registered by using other imaging modalities
such as laser, Doppler, thermal imaging, and nailfold capil-
laroscopy. Giant capillaries, hemorrhages, and/or avascular
areas have been described in scleroderma using such imag-
ing modalities. Thus, vascular abnormalities are one of the
primary pathologic components of scleroderma (Figs. 16.7
and 16.8).

Thickening and decreased echogenicity of the nail bed
with an upward displacement of the nail plates can be seen
using ultrasound, and is probably related to edema and/or
chronic inflammatory changes. Hypovascularity of the nail
bed is sometimes detected and can be related to changes at
the microvascularity level.

Fig. 16.7 Systemic sclerodermia with vascular impairment of the
distal digits

Fig. 16.8 Same patient as in Fig. 16.7, late stage (Courtesy N. Rowell)
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16.5 Dermatomyositis
16.5.1 Adult Dermatomyositis [11]

Adult dermatomyositis is more common in women than in
men. Acute or subacute muscle weakness is accompanied by
periorbital edema and a characteristic violet “heliotrope”
rash on the upper eyelids. Additionally, a photosensitive,
erythematous, scaling rash on the face, shoulders, upper
arms, and chest with red patches over the knuckles, elbows,
and knees can be seen. Muscle pain, tenderness, and weight
loss are common, as are arthralgia and mild inflammatory
polyarthritis.

Inflammatory myositis can be associated with malignancy.

16.5.2 Childhood Dermatomyositis [11]

Childhood dermatomyositis most commonly affects children
between the ages of 4 and 10 years old. Muscle weakness is
usually accompanied by the typical rash of dermatomyositis
and muscle atrophy, contractures, and subcutaneous
calcification can be widespread and severe.

Many periungual capillary changes have been described
in active juvenile dermatomyositis, among them dilated and
tortuous blood vessels, areas of atrophy, telangiectases, cen-
tral areas of hemorrhages, splinter hemorrhages, and bushy
capillary loop formation in the PNF.

Color Doppler ultrasound may register vascularity
changes in the nail bed and also detect periungual calcinosis
deposits that are frequently located in the fingertips.
Calcinosis appears on ultrasound as hyperechoic focal depos-
its frequently presenting posterior acoustic shadowing typi-
cal of the calcium component.

16.6 Rheumatoid Arthritis

Rheumatoid arthritis (RA) is the most common form of chronic
inflammatory joint disease. In its typical form, RA is a sym-
metrical, destructive, and deforming polyarthritis affecting
small and large synovial joints, with associated systemic dis-
turbance, a variety of extra-articular features, and the presence
of circulating antiglobulin antibodies (rheumatoid factors).

RA is a chronic progressive disorder characterized by
symmetric inflammatory arthritis in association with sys-
temic symptoms. Although considered a “‘joint disease,” RA
is associated with involvement in diverse organ systems,
including the skin and nails. Clinical nail abnormalities that
are commonly described that are associated with RA are lon-
gitudinal ridging and clubbing [11].

Identification of anatomic changes in the joint, bony mar-
gins, tendons, and soft tissues can be visualized using color

Doppler ultrasound. The alterations include narrowing of the
joint space, tendinosis (degeneration of the fibrillar pattern
of the tendon), tear or atrophy of extensor and flexor tendons,
erosions of the bony margin, periarticular and peritendinous
edema, thickening decreased echogenicity, and increased
blood flow in the nail bed.

16.7 Lichen Planus

The etiology of lichen planus is unknown, there is however,
some evidence for a genetic susceptibility. Primary immuno-
logical disturbance is another likely hypothesis. Nail involve-
ment of one or all the nail components occurs in 10 % of
patients with lichen planus, and clinical features depend on
the site affected by the pathological process [2].

16.7.1 Nail Fold Involvement

The dorsum of the PNF can be blue or red with or without
swelling, and indicates that the proximal matrix is the origin
of the lesion and that nail plate changes are likely to occur
soon afterward.

16.7.2 Matrix Disease

A small focus of lichen planus in the matrix can present as a
bulge under the PNF. The nail gradually reflects the disease
process with a longitudinal red line indicating a thinned nail
plate evolving into a distal split. The lunula can also be red,
either in a focal or generalized pattern, and the next stage is
a complete split. The matrix disease is relatively advanced
and there can be pterygium formation between the underly-
ing matrix disease and the overlying PNF. The most drastic
form of matrix disease is seen in ulcerative lichen planus
(Fig. 16.9) where complete, and sometimes irreversible, nail

Fig. 16.9 Ulcerative lichen planus
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loss combines with large areas of bullae formation and ero-
sion, usually on the soles of the feet and sometimes on the
palms of the hands.

Focal disease that does not proceed to significant scarring
may leave pigmentary changes similar to lesions seen on the
skin. Longitudinal ridging can be a manifestation of lichen
planus where disease matrix involvement results in selective
atrophy of the nail plate.

16.7.3 Nail Bed Disease

Lichen planus seldom exclusively involves the nail as subun-
gual hyperkeratosis or onycholysis.

16.7.4 Prognosis

The prognosis of the disease depends on the degree of matrix
involvement and scarring with pterygium formation.

16.8 Lichen Striatus

Lichen striatus is a linear dermatosis of unknown etiology. It
is characterized by the sudden appearance of erythematous,
squamous, or lichenoid papules arranged on a continuous or
interrupted streak involving the entire length of an extremity.
It can extend along a finger or a toe as far as the PNF and
affect the nail plate [12]. Several types of nail dystrophy
include fraying, longitudinal splitting, punctuate or trans-
verse leuconychia, shredding, onycholysis, and total nail
loss. The nail dystrophy may precede the onset of the rash
and an isolated assymetrical nail dystrophy in a young per-
son should raise suspicion about the diagnosis.

16.8.1 Prognosis

All these lesions are transient, usually resolving in 1 year.
However, the presence of nail involvement indicates a pro-
tracted course and the deformity of the nail plate may persist
for several years.

16.9 Retronychia

Retronychia is a new pattern of ingrown nail that is charac-
terized by a proximal embedding of the nail plate. De Berker
et al. [13, 14] presented a series of 10 cases with a mild-to-
moderate paronychia (Fig. 16.10) as a result of 2—4 nail

Fig. 16.10 Finger retronychia (Courtesy X. Wortsman)

plates being superimposed on each other. Pain, inflammation,
and varying degrees of granulation tissue reaction are
observed. These symptoms subside rapidly after avulsion.
A transitory growth arrest produces a Beau’s line, and if the
arrest ranges from 3 to 8 weeks, the nail plate separates from
the subungual tissues leading to latent onychomadesis with
secondary nail shedding [15].

Important sonographic criteria for diagnosing retronychia
are the reduced distance between the origin of the nail plate
and the base of the distal phalanx (level of the distal inter-
phalangeal joint compared with the contralateral digit),
thickening; decreased echogenicity and increased blood flow
in the dermis of the posterior nail fold and proximal nail bed
(color Doppler ultrasound).
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