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Gout

Gout is a potentially destructive inflammatory disorder oc-
curring in the setting of hyperuricemia. Urate crystals are
deposited into the soft tissues or joint where they can
produce either an acute neutrophil-mediated inflammatory
reaction or a more chronic macrophage-mediated response.
The variation in response is thought to be the result of
differing crystal sizes with larger crystals failing to cause
acute inflammatory reactions. Smaller proinflammatory
crystals tend to be seen when there are rapid changes in
serum urate levels.

Hyperuricemia is elevated levels of serum urate, which is
the end product of purine metabolism. The physiologic
definition of hyperuricemia is levels >6.8 mg/dL (402 μmol/
L); this is the saturation point of sodium urate salt in
biological tissues. Asymptomatic hyperuricemia is common,
occurring in �19% of individuals in the United States and
United Kingdom. Studies show that this hyperuricemic state
can persist for decades with the Framingham study showing
only 1 in 8 of patients with urate levels between 7 and 8 mg/
dL developing clinical gout over a 14-year period.1 Factors
that increase the likelihood of developing clinical gout are
blood urate level >9 mg/dL and comorbidities such as renal
failure, cardiovascular disease, obesity, and diabetes.

Gout is muchmore common inmen thanwomenwith 95%
of all casesmale.Men normally develop gout in their fourth to

sixth decades with female gout occurring postmenopause.
Certain ethnic groups have a predilection for developing gout
with high incidences of the disease in Pacific Islanders and
Filipino patients. Gout initially presents as acute intermittent
gout progressing to chronic tophaceous gout that in itself
manifests several differing clinical presentations.

Acute Intermittent Gout
Patients present with severe pain, erythema, and swelling in
the affected joint, which is usually in the lower limb. In �50%
of cases, this is the first metatarsophalangeal joint, but the
midfoot, ankle, and knee are also commonly involved. The
presentation can frequently mimic infection. Frequently as-
piration to exclude infection is required with microscopy to
confirm or refute the presence of infection.

In imaging terms, patients have effusion and synovitis in
the affected joint with fine hyperechoic foci seen either
within the effusion, synovium, or on the cartilage surface
(►Fig. 1).2 These changes can be seen in the tendon sheaths
especially around the hand and wrist (►Fig. 2). Such hyper-
echoic foci can be seen in patients with asymptomatic hyper-
uricemia. These patients commonly lay down crystals in or
around joints for a substantial period of time before finally
presenting with gout. Crystals are seen at ultrasound in up to
a third of these patients.3 As a result it is best to treat the
identification of these foci as indicative but not diagnostic of
acute gout.
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Abstract To the practicing clinical radiologist, knowledge of the ultrasound appearances of
crystal diseases is important. Assessment of bone or soft tissue changes related to
rheumatoid arthritis is a rare clinical indication for ultrasound, whereas crystal diseases
have a broad spectrum of presentations requiring clinical diagnostic imaging. Psoriatic
arthritis is an entheseal disease with secondary joint involvement, where imaging
findings include inflammatory enthesopathy with erosions as well as flexor tendon
tenosynovitis. The ultrasound features of crystal deposition diseases and psoriatic
arthritis in soft tissues and joints are relatively characteristic, and an awareness of these
appearances is vital to the practicing musculoskeletal sonologist.
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One advantage of ultrasound is being able to take a clinical
history during the examination. With regard to gout, it is
often required to ask directly if the patient has gout. For some
reason it is commonly overlooked by patients who do not
volunteer the information when asked if they have any other
medical conditions. Possible explanations include that gout
may have some perceived stigma of a decadent lifestyle or is
simply not seen as a medical condition by patients.

Chronic Tophaceous Gout
When affected joints are no longer pain free between attacks,
the patient has developed chronic gouty arthritis. Chronic
crystal deposition occurs in both the joints and soft tissues.

Joint changes involve effusion, synovitis, and erosion.
Crystal deposition within synovium and on the cartilage
surface is a prominent feature with a double contour sign
described as a feature of cartilage surface crystal deposition
(►Fig. 3).4 The erosions seen in chronic gout are characteris-
tically periarticular with a broad base and overhanging
margins (►Fig. 4). Studies have shown, however, that

Fig. 1 Longitudinal sonogram of the first metatarsophalangeal joint of
patient with acute gout. (a) Grayscale image shows effusion and
synovitis containing hyperechoic foci (arrows). (b) Power Doppler
image shows hypervascularity. A double contour sign is present on the
cartilage surface as the result of urate crystal deposition (arrows). M,
metatarsal head; P, phalangeal base.

Fig. 2 Longitudinal grayscale ultrasound of the extensor tendons of
the wrist (T) shows extensive complex fluid containing hyperechoic
foci (asterisks).

Fig. 3 Longitudinal grayscale ultrasound of the metacarpophalangeal
joint in a patient with gout shows urate crystal deposition on the
cartilage surface of the metatarsal head (arrows).

Fig. 4 Longitudinal grayscale sonogram of a patient with chronic
tophaceous gout. (a) Ultrasound image shows typical appearances of
an erosion with overhanging margins (arrows). (b) Power Doppler
image in the same patient shows hypervascular periarticular inflam-
matory change.
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ultrasound is insensitive when compared with MR at dem-
onstrating bone changes.5

Soft tissue crystal deposition is common in chronic gout.
Tophi are the sentinel feature of chronic gout and are soft
tissue masslike lesions occurring most commonly in the
hands and wrist (ulna aspect) and on the extensor surface
of the knees and elbows. Tophi can be clinically confusedwith
other arthritis-related nodules such as rheumatoid nodules or
other deposition arthritides such as multicentric reticulohis-
tiocytosis. In contrast to tophi, rheumatoid nodules are
typically hypoechoic.

Tophi have characteristic ultrasound imaging features
with lesions lying in the subcutaneous compartment associ-
ated with well-organized monosodium urate crystal deposi-
tion within the mass. In imaging terms, this produces hazy
somewhat ill-defined heterogeneous hyperechoic lesions
associated with acoustic shadowing (►Fig. 5). A hypoechoic
halo is seen around 50% of tophi.6

Tendon crystal deposition is also common in tophaceous
gout. Typically tendon involvement extends from a subcuta-
neous tophus with hyperechoic heterogeneous material that
extends longitudinally along within the tendon substance
(►Fig. 6).Tendon involvement can also be entheseal; demon-
stration of hyperechoic fociwith the area of tendinopathyand
erosion should alert the examiner to the possibility of gout-
related tendon disease. This entheseal tendon disease typi-
cally shows marked hypervascularity (►Fig. 7).

Fig. 5 (a) Grayscale and (b) power Doppler images show typical
appearances of a tophus (T) with hyperechoic heterogeneous echo-
texture, acoustic shadowing, and low-grade neovascularity.

Fig. 6 (a) Transverse grayscale sonogram of the patellar tendon shows
central urate crystal deposition (arrows). (b) Proton-density fat-satu-
rated sagittal MR image in same patient shows urate crystal deposition
that extends down the length of the tendon (asterisks).

Fig. 7 (a) Longitudinal grayscale sonogram of the triceps tendon (TT)
shows erosion of the olecranon (O). The tendon contains numerous
echogenic foci typical for gout-related entheseal involvement. (b)
Power Doppler image of the same triceps tendon shows marked
neovascularity.
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Pseudogout

Calcium pyrophosphate dihydrate deposition (CPPD) disease
can result in crystal deposition within articular and periar-
ticular tissues that is associated with cartilage calcification
(chondrocalcinosis), joint inflammation (pseudogout), and
joint destruction (CPPD arthropathy).7 Calcium pyrophos-
phate dihydrate crystals can also be seen on ultrasound
examination. They have virtually identical features to urate
crystals, although they have a slightly different distribution

being more within rather than on the surface of the articular
cartilage (►Fig. 8).8 Unfortunately, patients with acute pseu-
dogout get crystal shedding into the joint that may appear
similar to the ultrasound appearance of acute gout. Thus
aspiration and microscopy of joint fluid is often required in
these cases to distinguish gout and pseudogout, especially
when the patient has borderline hyperuricemia (►Fig. 9).

Psoriatic Arthritis

The link between psoriasis and arthritis is complex. Patients
with inflammatory arthritis have an increased incidence of
psoriasis, and patients with psoriasis have an increased
incidence of inflammatory arthropathy as well. What com-
plicates matters are reports of an increased incidence of
rheumatoid arthritis in psoriatic patients.9 Once seropositive
patients are removed, the link between psoriasis and inflam-
matory arthritis is stronger; 20% of patients with seronega-
tive inflammatory arthritis have psoriasis.10

Psoriatic arthritis is thought to be an entheseal disease
with secondary joint involvement.11 In the hands and feet it
has an asymmetric distal distribution most commonly in-
volving the distal interphalangeal joints.

The ultrasound features of foot and hand involvement
include enthesitis at the flexor and extensor insertions
(►Fig. 10) on the distal phalanx characterized by simulta-
neous erosion and new bone formation. This is an unusual
combination in untreated rheumatoid arthritis in that the
erosions are not associated with new bone formation until
patients are in remission and begin developing secondary
osteoarthritis.

The classical sausage shape digit of dactylitis occurs in
�40% of patients with psoriatic arthritis. Although joint
disease does contribute to the development of finger swelling,
flexor tendon tenosynovitis is the most common pathology
leading to dactylitis.12 This has a characteristic nodular/
irregular appearance on ultrasoundwith tenosynovial sheath
fluid and solid hyperemic nodules present (►Fig. 11).

Large joint involvement from psoriatic arthritis tends to
involve only one or two joints with diffuse low-grade synovi-
tis and effusion most commonly seen in the lower limbs. This
mono- or oligoarthritic presentation like this is more com-
mon in male patients and has very nonspecific ultrasound
findings.

Symptomatic enthesitis is seen in up to 40% of patients
with psoriatic arthritis and is a presenting feature in 4%. The
reported incidence of asymptomatic enthesitis seen in psori-
atic arthritis patients varies from 4%13 to as high as 50%.14 The
tendon ultrasound features of enthesitis in psoriatic arthritis
are nonspecific with tendinopathy seen close to the insertion
or origin of tendon. Involved tendons have increased thick-
ness, hypoechogenicity, and neovascularity, which can be
associated with erosion of the adjacent bone (►Fig. 12).
From a clinical viewpoint, entheseal tendon disease is rare
in young skeletally mature patients, so it is important to
assess carefully for any associated entheseal erosion or new
bone formation in such patients who present with tendon
disease close to the enthesis.

Fig. 8 Grayscale sonogram of the humeral head (H) shows typical
calcium pyrophosphate dihydrate deposition within the cartilage of
the humeral head (arrows).

Fig. 9 (a) Image of needle placement (arrow) within fluid-containing
echogenic foci (F). (b) Aspirate of fluid showing typical milky
appearance seen in gout.
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Key Points

1. Crystal diseases can present in several ways from an
acutely inflamed joint to a mass lesion.

2. Crystals can be seen with musculoskeletal ultrasound.
3. Urate crystals can be present in patients with asymptom-

atic hyperuricemia and as such should be viewed as
indicative but not diagnostic of gout.

4. Psoriatic arthritis results most likely results from enthe-
sitis with secondary intra-articular inflammation.

5. The primary imaging finding in psoriatic dactylitis is
nodular flexor tenosynovitis.
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