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Cytology of Synovial Fluid in Gouty Arthritis
- Two Cases Report -

Ji Young Kim, Yi Kyeong Chun, Hoi Sook Jang, Bok Man Kim, Hy Sook Kim,
Jae Yong An' and Sung Ran Hong

Departments of Pathology and Orthopedics', Cheil General Hospital and Women'’s Healthcare
Center, Kwandong University, School of Medicine, Seoul, Korea

Synovial fluid (SF) aspiration cytology is a useful diagnostic tool. For patients with gouty arthri-
tis, the diagnosis is confirmed by the presence of monosodium uric acid (MSU) crystals in the
SF, and these crystals are long, pointed ended and needle-shaped and they show strongly
negative birefringence. Sometimes, it is difficult to diagnosis between gouty arthritis and other
type of inflammatory arthritis. We experienced two unusual cases of gouty arthritis that we
performed SF analysis for. The first patient was a 35 year old male who presented with rela-
tively typical clinical symptoms with hyperuricemia, but the SF showed acute inflammatory
cells without crystals on light microscopy. Only a few suspected crystals of MSU were identi-
fied on polarizing microscopy. The second patient was a 45 year old male who presented with
atypical symptoms and pain and swelling of the left ankle and knee joint for 3 weeks. The uric
acid level in the serum and urine was increased, but not over the normal limit. However, on
light and polarizing microscopy, there were numerous MSU crystals in the SF. Conclusively,
in some cases of gouty arthritis, the crystals are not identified on light microscopy or the uric
acid level is not dramatically increased. So, the polarizing microscopy, the clinical information
and the laboratory findings are all included in the work-up when evaluating the SF cytology of
arthritis patients.
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Table 1. Preliminary criteria for diagnosis of acute gout

Criteria Case1 Case?2
MSU crystals in joint fluid during attack Trace +
More than 1 attack of acute arthritis + -
Maximum inflammation developing within 1 day + -
Monoarthritis attack + -
Redness observed over joint + +

First metatarsophalangeal joint painful or swollen - -
Unilateral first metatarsophalangeal joint attack - -
Unilateral tarsal joint attack - -
Tophus (proven or suspected) - -
Hyperuricemia + -
Asymptomatic swelling within a joint on x-ray - -
Subcortical cyst without erosions on x-ray - -
Joint fluid culture negative for organisms during + +
attacks

-

-
-

.

*, The combination of crystals, tophi, and/or more criteria is highly sug-
gestive of gout. Adapted from Wallace SL et al.”
MSU, monosodium uric acid.

Fig. 1. Fatures of aspiration cytology of knee joint synovial fluid (SF) of case 1. The first (A) and second (C) aspiration cytology of SF. There
are numerous neutrophils, histiocytes and some lymphocytes. No crystal is identified on light microscopy (Papanicolaou, x400). A few
fragmented crystals are identified on polarizing microscopy with first (B) and second (D) SF smear. The crystals are measuring about 3-
8 um, which show negative birefringence. The crystals are suspicious for MSU crystals.
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Fig. 2. Features of aspiration cytology of knee joint synovial fluid of case 2. (A) The smear shows diffuse amorphous proteinous material
with some histiocytes and lymphocytes (Papanicolaou stain). (B, C) Note the numerous needle-shaped crystals with pointed-ends, mea-
suring 5-20 um. The crystals were dispersed free background dust-like pattern or arranged bundle formation. These findings are consis-
tent with MSU crystal (B: Papanicolaou stain, C: H&E). (D) Note the intracellular MSU crystals. This means phagocytosis of MSU crystals
by macrophages (H&E). (E) With polarizing microscopy, there are numerous MSU crystals, showing negative birefringence.
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Table 2. Characteristics of synovial fluid
Appearance Viscosity Cells/mm? %PMN Crystals Culture
Normal Transparent High <10% Negative Negative
Osteoarthritis Transparent High 200-2,000 <10% Occasional calcium Negative
pyrophosphate and
hydroxyapatite crystals
Rheumatoid arthritis Transparent Low 2,000-50,000 Variable Negative Negative
Psoriatic arthritis Transparent Low 2,000-50,000 Variable Negative Negative
Reactive arthritis Transparent Low 2,000-50,000 Variable Negative Negative
Spondyl-arthropathy Transparent Low 2,000-50,000 Variable Negative Negative
Gout Transparent to Low 200 to >50,000 >90% Needle-shaped, positive Negative
cloudy birefringent monosodium
urate monohydrate crystals
Pseudogout Transparent to cloudy Low 2,000-50,000 >90% Rhomboid, negative Negative
birefringent calcium
pyrophosphate crystals
Bacterial arthritis Cloudy Variable 200 to >50,000 >90% Negative Negative
PVNS Hemorrhagic or brown Low Negative Positive
Hemarthrosis Hemorrhagic Low Negative Negative

Adapted from Gerlag DM et al®

PVNS, pigmented villonodular synovitis; PMN, polymorphic nuclear cell.
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