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Ultrasonographic Assessment in Crystal-induced Arthritis

Min-Young Jung' and Hae-Rim Kim®
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“Division of Rheumatology, Department of Internal Medicine, Konkuk University School of Medicine, Seoul, Korea

The latest recommendations for the diagnosis and management of crystal-induced arthritis, such as gout and calcium
pyrophosphate dihydrate (CPPD) deposition disease, recognize the diagnostic potential of musculoskeletal ultrasonography
(MSUS). MSUS allows rapid, highly sensitive, non-invasive detection of microcrystal aggregates in multiple anatomic areas, and
can be used as a safe, reliable guide for aspiration of articular and periarticular specimens suitable for microscopic analysis. MSUS
can also be used to monitor disease after treatment. Ultrasonographic differentiation between gout and CPPD deposition disease is
based on the characteristics of crystal aggregates and their preferential localization in different anatomical areas. This rapid
assessment may profoundly affect the clinical process, avoiding expensive, time-consuming diagnostic procedures. This article
reviews the current status of and recent advances in MSUS imaging in crystal-induced arthritis. (Korean J Med 2015;89:632-643)
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Figure 1. Ultrasonographic findings of joint effusions in crystal-induced arthritis. Anechoic effusions in the su-
prapatellar recess of the knee joint in (A) acute gouty arthritis and (B) CPPD deposition disease. (C) Crystal ag-
gregates in an effusion of the first metatarsophalangeal (MTP) joint in acute gouty arthritis. (D) Multiple hy-
perechoic spots smaller than 1 mm present within a synovial effusion forming the “starry sky” sign in the su-
prapatellar recess of the knee joint in CPPD deposition disease, dorsal longitudinal scan; these are frequent
non-specific findings, and do not help to differentiate acute gout from other acute arthritides, including CPPD
deposition disease. CPPD, calcium pyrophosphate dihydrate deposition disease; MSU, monosodium urate.
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Figure 2. Synovial hypertrophy in gout. (A) Synovial hypertrophy in the suprapatellar recess of the knee joint,
longitudinal scan. (B) Synovial hypertrophy in the 1st MTP joint, longitudinal scan. (C) Synovial hypertrophy
with increased vascularity in the suprapatellar recess of the knee joint, longitudinal scan; two single-spot pow-
er Doppler signals are seen in proliferating synovium [arrows in (C)] grade 1. (D) Hypervascular proliferating
synovium around the lateral malleolus, transverse scan, power Doppler signal grade 2; the power Doppler sig-
nal can be interpreted as an inflammatory reaction and correlates well with acutely affected joints, especially
grade 2 or 3. MTP, metatarsophalangeal.
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Figure 3. Ultrasonographic findings of monosodium urate deposits in gout. (A) Hyperechoic cloudy area
(arrow) in the 1st MTP joint, dorsal longitudinal scan. (B) Soft tophi in the peroneal tendon, longitudinal scan.
(C) Mixed tophi with focal posterior acoustic shadowing in the peroneal tendon, transverse scan. (D) Multiple
hard tophi in the dorsal aspect of foot, longitudinal scan. MTP, metatarsophalangeal.
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Figure 4. Ultrasonographic findings of bone erosions in gout. (A) Bone erosions in the 1st metatarsal head and

proximal phalange (arrows), longitudinal scan. (B) Bone erosion (arrow) adjacent to hyperechoic aggregates

(arrowheads) in the lateral aspect of the distal femur, lateral longitudinal scan, apparent as step-down lesions in

the bone contour detectable in two perpendicular planes. Bone erosions correlate positively with the number of

gout attacks, disease duration, and the presence of tophi.
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Figure 5. Ultrasonographic findings showing the double contour sign in gout. (A) Diffuse enhancement of the
superficial margin of the articular cartilage in the talus, longitudinal scan; (B) focal enhancement of the super-
ficial margin of the articular cartilage in the distal femur, lateral longitudinal scan; (C) diffuse enhancemant of
the superficial margin of the knee joint, longitudinal scan; (D) Focal enhancement of the superficial margin of
the articular cartilage in the 1st MTP joint, longitudinal scan. Focal or diffuse enhancement of the superficial
margin of the articular cartilage that is independent of the angle of the ultrasound beam with thickness similar
to that of the subchondral bone constitutes the double contour sign. MTP, metatarsophalangeal.
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Figure 6. Ultrasonographic findings of CPPD deposition disease. (A) Suprapatellar anterior transverse and (B)

dorsal longitudinal scans of the knee joint showing isolated hyperechoic punctiform spots or aggregates in
clusters of different size not generating posterior acoustic shadowing, located within the hyaline cartilage of
the femoral condyle, consistent with chondrocalcinosis. (C) Meniscal calcifications appear as hyperechoic ag-
gregates not generating posterior acoustic shadowing, in the medial meniscus of the knee joint, medial longi-
tudinal scan. (D) Calcification in the supraspinatus tendon forms linear hyperechogenic deposits positioned on
the major axis of the tendon, not in continuity with the bone profile, and without posterior acoustic shadowing,
revealed on a longitudinal scan. CPPD, calcium pyrophosphate dihydrate deposition disease.
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Double contour sign

Figure 7. Differentiation of crystal-induced arthritis based on ultrasonographic findings of hyaline cartilage.
(A) Gout: homogenous linear deposition of crystal aggregates on the chondrosynovial interface of the hyaline
cartilage, generating the typical double contour sign. (B) CPPD deposition disease: hyperechoic deposits in the
mid zone (between two layers of cartilage) occasionally generate linear deposits like the double contour sign,
but are easily differentiated from those of gout by their ‘sandwich’ appearance. CPPD, calcium pyrophosphate

dihydrate deposition disease.
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