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ABSTRACT. Musculoskeletal ultrasonography is gaining favor in the evaluation of enthesitis in patients with

psoriasis and psoriatic arthritis (PsA). Imaging modalities have shown that the enthesis of the distal
interphalangeal joint has a close relationship to the nail itself. Studies have focused on the structure
and morphology of nails to determine an association between psoriasis nail changes and the presence
or severity of PsA. With the use of higher frequency probes, power Doppler (PD) can determine
subclinical inflammation of the area under ultrasound examination. At the 2016 meeting of the Group
for Research and Assessment of Psoriasis and Psoriatic Arthritis (GRAPPA), we proposed an ultra-
sonographic index for the assessment of the nail enthesis to identify the morphologic and PD findings
of the nail, with the potential that both rheumatologists and dermatologists can use it to evaluate their

patients. (J Rheumatol 2017;44:688-90; doi:10.3899/jrheum.170146)
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About 10%—-55% of patients with psoriasis have clinical nail
involvement!. About 53%—-86% of patients with psoriatic
arthritis (PsA) have nail disease?, most commonly
onycholysis and nail pitting, which have been found to
predict the development of PsA3. Magnetic resonance
imaging of the nail enthesis demonstrated an association
between the nail, distal phalanx, and distal interphalangeal
(DIP) joint®*.

The nail unit is composed of the nail plate, matrix, and
bed (Figure 1)°. The nail plate has 3 layers (dorsal, interme-
diate, and ventral), each corresponding to their respective nail
matrices (dorsal, intermediate, and ventral), and lies over the
distal phalanx, with the nail bed extending from the distal
phalanx to the ventral portion of the nail plate. Inflammation
that occurs in either the nail matrix or nail bed will cause
clinical PsA nail changes®.
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The digital extensor tendon crosses the DIP joint, inserting
into the distal phalanx where connective tissue fibers link the
extensor tendon to the nail root and matrix at its insertion
point’. The extensor tendon and collateral ligaments of the
interphalangeal joint merge with the joint capsule, forming a
close association with the underlying synovium®. Because it
arises from the nail matrix, the nail plate is closely associated
with the digital extensor tendon enthesis. It is thought that
inflammation begins in the nail and moves proximally to the
distal phalanx, involving the synovio-entheseal complex and
eventually the DIP joint®.

Normal Nail Ultrasound (US)

High-frequency transducers available on US machines with
power Doppler (PD) provide intricate details of nails, soft
tissue structures, and microvasculature®. The structures of a
healthy nail can by visualized as 2 hyperechoic lines repre-
senting the dorsal and ventral areas of the nail plate, with a
virtual anechoic space between them serving as the interme-
diate nail plate'”. The nail bed appears as a hypoechoic band
under the nail plate and the distal phalanx is a hyperechoic
line under the nail bed. The nail matrix is visualized as an
isoechoic region under the proximal nailfold at the proximal
portion of the nail bed. The thickness of different nail struc-
tures can be measured, but formal measurements of each have
yet to be reported. Thin arterial and venous blood vessels
course through the nail bed and PD imaging may show a

small amount of blood flow in this area!©.
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Nail Bed

Figure 1.(A) Areas of morphologic changes in the nail. (B) Areas (nail bed and matrix) to assess
for power Doppler signaling. A: measurement of the thickness of the nail matrix; B: assessment
of the morphologic changes of the nail plate; C: measurement of nail bed thickness.

Psoriatic Nail US

Early changes (nail bed thickening and loss of definition of
the ventral plate) and late findings (thickening of the ventral
and dorsal plates) in psoriatic nails can be identified with
US!0:I1 Morphologic changes of the psoriatic nail plate have
been described in order of increasing severity: (1) focal
hyperechoic areas of the ventral plate (without involvement
of the dorsal plate), (2) loosening of the borders of the ventral
plate, (3) wavy appearance of both ventral and dorsal plates,
and (4) loss of definition of both plates'?. The nail bed in
psoriatic nails is usually thickened (2.0-3.0 mm)!-!!. Blood
vessels in the dermis become elongated, dilated, and tortuous
as a result of inflammation, making the increased blood flow
identifiable by PD'0. A scoring system to quantify the PD
signal activity in the areas has been developed: O = no signal,
1 = confluent signal in < 25% of the area, 2 = confluent signal
in>25% and < 50%, 3 = confluent signal > 50%!"3. Spectral
Doppler is used to assess the amount and velocity of blood
flow and determines the resistance index (RI), a calculation
of the systolic and diastolic peak flows of small blood vessels
(RI < 1 = inflammation)°®.

Brown University Nail Enthesis Scale (BUNES)

We proposed an index to evaluate the different structures of
the nail and assess PD activity (Table 1) using US (Figure
1A). Normal findings would indicate a score of O for each

Table 1. Brown University Nail Enthesis Scale to evaluate nail structures.
Normal findings (morphometry) = score of O for each area scanned; nail
plate changes (B), abnormal or thickened nail beds (C), and/or matrix (A) =
score of 1. Power Doppler used to assess nail bed and nail matrix, graded
1-3.

Variables Morphometry Power Doppler
A 0/1 0/1/2/3

B 0/1

C 0/1 0/1/2/3
Max score 3 6

area scanned; nail plate changes and abnormal or thickened
nail beds and/or matrix would receive a score of 1. Nail bed
and nail matrix would be assessed with PD (Figure 1B) in
longitudinal and transverse views, and graded using the
scoring system described above!3.

Further studies of the BUNES must be performed to
determine formal measurements for all the nail structures and
its validity in predicting patients at risk for developing PsA.
The index has potential for use by rheumatologists and
dermatologists, who are often the first to evaluate patients
with psoriasis. A survey was distributed at the 2016 GRAPPA
annual meeting; 67% of respondents were rheumatologists
and 16% were dermatologists. Seventy-six percent of partic-
ipants thought that US of the nail enthesis has the potential
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to evaluate the risk of developing PsA among patients with
psoriasis; 78% favored training dermatologists in US. Future
studies are needed to validate US in the care of patients with
psoriasis, with a potential effect in both rheumatology and
dermatology.
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