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Painless swollen great toe.

Diagnosis

Psoriatic onycho-pachydermo periostitis (POPP)

Discussion

Psoriatic arthritis is a form of seronegative arthropathy that
usually occurs in association with cutaneous manifestations,
including skin psoriasis, nail changes or both.

A number of common subtypes of psoriatic arthritis are
recognized, including mono or oligoarthritis, symmetric
polyarthritis and spondyloarthritis. The rarer forms include
SAPHO syndrome and POPP [1–3]. POPP is primarily a
clinical diagnosis and is characterized clinically by psoriatic
onychodystrophy, with marked periarticular soft tissue thick-
ening (Fig. 1).

The original case series of four patients with POPP, de-
scribed by Fournie B in 1989, manifested in the great toe and
hence the condition was then referred to as POPP of the great
toe [4]. Since then, POPP has been reported in various small
joints of the digits in both upper and lower extremities [5],
although the majority manifest in the great toe.

Radiographic findings in POPP include intra- and
periarticular erosions, new bone formation including perios-
titis, bony protuberances, soft tissue prominence (dactylitis
or sausage digits), calcification at ligament and tendinous
insertions in keeping with enthesopathy [1, 6, 7] (Fig. 2)

Given that POPP commonly involves the great toe of the
foot, it is occasionally difficult to exclude infection on clin-
ical grounds alone. MRI in such cases can provide additional
useful information, which may be vital in differentiating the
two conditions. Contrast is not routinely required, but may
be administered in cases where active synovitis or osteomy-
elitis is clinically suspected.

MRI findings in POPP can be grouped into bone and soft
tissue changes. Bony changes include periostitis and osteitis.
On imaging, periostitis is seen as low signal periosteal thick-
ening on T1-W imaging, while osteitis is seen as bone marrow
edema, which manifests as intraosseous intermediate to low
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signal on T1-W imaging and high signal on T2-W and fluid-
sensitive sequences. The bone marrow edema is usually con-
fined to the distal phalanx of the affected digit and there is no
joint space involvement [7] (Figs. 3, 4). The soft tissue swell-
ing demonstrates intermediate to low signal on both T1-Wand
T2-Wand fluid-sensitive sequences with no associated edema.
The intermediate to low signal intensity demonstrated by the

prominent thickened periarticular and paraosseous soft tissues
can be explained histologically by fibroblastic activation and
increased fibrillogenic activity endothelial and intimal hyper-
plasia of the arterioles cause vascular occlusion and reduced
perfusion [8]. The fibroblastic soft tissue thickening and lack
of true soft tissue edema in POPP, as characterized by MRI, is
an important feature that differentiates it from osteomyelitis
where the edematous nature of the soft tissue swelling is
expected to show high signal on T2-W and fluid-sensitive
sequences. Furthermore, osteomyelitis might also be expected
to show articular and adjacent bone involvement, a feature that
is not associated with POPP.

POPP is a rare manifestation of psoriatic arthropathy.
Although previously the diagnosis was made primarily on
clinical grounds, recent advances in applications of MRI
have identified key imaging findings that can help diagnose
the condition with greater accuracy and exclude close
mimickers, particularly osteomyelitis. MRI also provides
the added advantage of picking up early disease activity.
With new biologic therapy that has revolutionized the treat-
ment of most systemic arthropathies, it is important that the
condition is recognized early on, in order to commence re-
quired therapy [9].

Fig. 1 Photographs of right and left toes show dystrophic nail changes
in both the left and right great toes related to background history of
psoriasis. However, the symptomatic right great toe is swollen and
edematous in keeping with active dactylitis

Fig. 2 Frontal (a) and lateral (b) radiographs of a 55-year-old female
patient presenting with painless, swollen great toe demonstrate intra-
articular erosions at the distal inter-phalangeal joint (black solid tri-
angles) with sub–ungual bony exostosis (solid black chevron) and
prominent periarticular soft tissues (hollow white star)

Fig. 3 MRI coronal T1W (a) and coronal T2-W fat-suppressed (b)
demonstrate prominent periosteal thickening (hollow white arrows), bone
marrow oedema (solid white arrow) and non-oedematous paraossesous
soft tissue thickening (star) confined to the distal phalanx of great toe.
Note the normal appearances of the proximal phalanx with normal
marrow signal (curved white arrow). In contrast to osteomyelitis, abnor-
mality in POPP does not cross the joint
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Fig. 4 MRI sagittal (a) and axial proton density (b), once again
demonstrating bone marrow edema (arrow) and non-edematous soft
tissue thickening (stars) confined to the distal phalanx, and normal
marrow within the proximal phalanx (curved arrow). The high signal

seen on the sagittal image along the plantar aspect of the distal phalanx
(triangle) is due to poor peripheral fat suppression and should not be
confused with soft tissue edema
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