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Educational Forum

Gout is a common type of inflammatory arthritis characterized 
by the deposition of monosodium urate monohydrate (MSU) 
in the synovial fluid and other tissues of the body.[1] A 
diagnosis of gout is based on a pattern of the bursa and joint 
involvement, characteristics of symptomatic episodes, typical 
time course, clinical evidence of tophus, high levels of serum 
urate, positive evidence from synovial fluid analysis, and 
evidence of urate deposition or gout-related joint damage 
based on imaging.[1] Among the possible imaging modalities, 
musculoskeletal ultrasound is a convenient, simple, efficient, 
affordable, noninvasive, and radiation-free method.[2]

The gold standard for the diagnosis of gout is the observation 
of MSU crystals in the nodule aspirate or synovial fluid. 
Based on musculoskeletal ultrasound observations, MSU 
crystal deposition presents as hyperechoic spots.[3] When MSU 
crystals are observed in the synovial fluid, a characteristic 
musculoskeletal ultrasound appearance of multiple hyperechoic 
foci floating within the joint cavity is described as a “snowstorm 
appearance.”

Case 1 was a  51-year-old man  with a history of hyperuricemia 
and gouty arthritis who presented with acute arthritis of the 
right wrist. Figure 1 displays ultrasound images of the right 
wrist joint. Marked synovitis of the wrist joint accompanied 
by massive effusion [Figure 1a] and increased power Doppler 
signals [Figure 1b] was observed. The hyperechoic foci 
floating within the joint produced a “snowstorm appearance,” 
suggestive of gouty arthritis. The arthrocentesis revealed a 
thick white chalky fluid [Figure 2], and MSU crystals were 
identified using compensated polarized light microscopy. The 
characteristic symptoms, ultrasound images, and synovial fluid 
analysis confirmed the diagnosis of gout in the patient.

The characteristic “snowstorm appearance” is typical for gouty 
arthritis; however, it is not exclusive.[4] Case 2 was a 51-year-old 
woman without a history of hyperuricemia who suffered from 

chronic synovitis of the fifth finger of the right hand that 
was progressive in the past few months. Ultrasound imaging 
revealed active synovitis and fluid accumulation in the right 
fifth metacarpophalangeal joint and around the extensor tendon 
accompanied by increased power Doppler signals [Figure 3a 
and b]. In addition, there were floating hyperechoic foci, resulting 
in a “snowstorm appearance.” Upon aspiration, turbid fluid was 
reported [Figure 4], which looked like pus. A Mycobacterium 
marinum infection was confirmed by polymerase chain reaction.

The ultrasound features of MSU crystal deposition, including a 
double contour sign, tophus, and the “snowstorm appearance,” 
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Figure 2: The arthrocentesis revealed a thick white chalky fluid in Case 1
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Figure 1: The gray scale (a) and power Doppler (b) ultrasound images of 
the right wrist joint of Case 1 revealed active synovitis with a snowstorm 
appearance
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can provide evidence for establishing a diagnosis in patients 
who conceivably may have gout.[3] During ultrasound 
examination for the differential diagnosis of gouty arthritis, 
the observation of additional ultrasound features of gout 
indicates higher specificity in the diagnosis.[5] In addition 
to the imaging analysis, the pattern and characteristics of 
symptomatic episodes can provide important information.[1] 
If there is diagnostic uncertainty, ultrasound-guided synovial 
fluid aspiration can help to obtain the joint fluid that can be 
accurately analyzed, thus contributing to a definite diagnosis.
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Figure 4: Pus‑like fluid is presented in Case 2

Figure 3: The gray scale (a) and power Doppler (b) ultrasound images at 
the right fifth metacarpophalangeal joint of Case 2 revealed active synovitis 
and fluid accumulation with a snowstorm appearance
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