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I. Principle:

The identification of crystals is one of the few pathognomonic laboratory tests in the study of arthritides. Routine, careful examination of synovial fluids for the presence of crystals is critical. The examination for crystals ideally should be performed on a wet prep of the sediment, first reviewed on  bright field light microscopy then on polarized light and finally on compensated polarized light. Crystals that may be found in synovial fluids include monosodium urate (MSU), calcium pyrophosphate dehydrate (CPPD), cholesterol, steroids, apatite (hydroxyl) other phosphates, oxalates and artifacts. 

II. Materials:

3 x 1 glass slides

22 x 22 coverslips

plastic tubes 

plastic pipets

Microscope with polarizer and 1st order compensating filter

Positive reference slides for MSU and CPPD crystals

III. Procedure:

A. Clean a 3 x 1 glass slide and cover slip with an alcohol wipe to remove any particulate material that might polarize

B. Prepare a wet prep of the fluid sediment

1. centrifuge an aliquot of the specimen at 1200 rpm for 10 minutes

2. remove supernatant and discard

3. resuspend sediment with a plastic pipet

4. place 1 drop of sediment on the alcohol cleaned slide and cover slip

5. place slide in moistened Petri dish for 3 minutes (allows cells to settle into one plane)

C. Examine slide under bright light to detect presence of fibrils, hematin crystals, lipids and other crystals

D. Remove slide and install polarizing lenses :

·   Black apparatus - bottom part - polarizer, and top part- compensator filter- used 

   more frequently.

·    Or  regular disk polarizer – ( kept in Petri dish in drawer)

Place lenses over light source on base of the scope. Push in upper polarizer filter into upper light path (located in disc under nose piece.)

E. Align polarizing lenses to optimum polarization using the positive reference slides .With top layer of compensating filter swung to the left, rotate polarizer to total darkness and adjust sub stage condenser until maximum visibility of crystals of positive reference slides are seen. 

F. Remove positive reference slide 

G.  Similarly, examine patient specimen slide, first on 10x and then 40x (can use 50x/100x), note if crystals are present and if intracellular,extracellular or both.

H.  Identification of positive crystals:

· Move compensating filter (top piece) over lower polarizing filter.

· Compensator has 2 settings, showing how crystals are oriented to compensator  (parallel or perpendicular)

· Uric acid (MSU) - negatively birefringent (yellow) when parallel to compensator, appear needle-like.

· Calcium pyrophosphate (CPPD)- positively birefringent ( blue) when perpendicular to compensator, appear blunt-end , rhomboids, rectangular,

occasionally appear needle-shaped.

I. Positive crystals should be reported timely by competent techs. Wet preps in a Petri dish should be left for supervisor to confirm findings. (slip left as well should have patient info, cell counts, diff, note if bacteria or crystals present )

IV. Normal ranges:
Synovial fluids should be free of MSU and CPPD crystals. Cholesterol, lipid and steroid crystals may be found in long standing effusions and after intraarticulate steroid injections.

V. Significance:

Both gout (MSU) and pseudo gout (CPPD) can cause the production of crystals in synovial fluids. Urate crystals are found in gout and calcium pyrophosphate crystals are found in pseudo gout. Lipid (and infrequently cholesterol) crystals are seen in chronic effusions while corticosteroid crystals are seen in following steroid injections.
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