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SUBJECT:
   Synovial Fluid Analysis    

1.0 Scope: This procedure applies all testing personnel.

2.0 Policy:

Synovial or joint fluid supplies nutrients to cartilage and acts as a lubricant to the joint. The fluid is an ultra filtrate that has essentially the same chemical composition as plasma. It also contains a mucopolysaccharide, hyaluronic acid, that is responsible for the viscosity of the fluid and lubricates the joints. Changes in appearance, type and number of cells, and presence of crystals can be attributed to a variety of inflammatory states. The laboratory evaluation of the fluids’ characteristics can aid in differential diagnosis. 



(the word “liquid” was removed from “liquid EDTA”)
3.0 Specimen Requirements: 3ml EDTA + 3 ml without anticoagulant 

3ml EDTA - cell count and crystal exam. Spray-dried EDTA and liquid sodium heparin are acceptable. Powdered anticoagulants are unacceptable. Use of anticoagulant is not required; however, completely clotted specimens are unacceptable for cell count. Minimum volume 0.6ml

Stability: Ideally, cell count should be performed within 30 minutes of collection. Stable 4 hours ambient, 24 hours refrigerated (crystal analysis 12 hours), frozen specimens are unacceptable.

4.0 Reagents, Supplies & Equipment:

Hyaluronidase – store at -20C

Glass slides/coverslips
Disposable Pipettes
Microscope with polarizing filter
Cytospin

Automatic Slide Stainer

5.0 Quality Control:

5.1 Cell Count: Streck® Cell-Chex L1-UC and L2
5.1.1 Run both levels of quality control material every 8 hours of patient testing.

5.2 Crystal Exam: known positive gout patient slide
5.2.1 Examine the known positive slide with each patient tested.
6.0 Procedure:
6.1 FLUID APPEARANCE: Normal: transparent, colorless to pale yellow 

6.1.1 Observe color: yellow, dark yellow, green, milky, or red 
6.1.2 Observe clarity: clear, slightly cloudy, cloudy, turbid, or bloody
6.2 PREPARATION: Hyaluronidase may be added to the EDTA or Na Heparin tube containing the synovial fluid to reduce the viscosity.  Using a wooden applicator stick, add a few crystals to the fluid and swirl until the specimen is less viscous.

(the word “liquid” was removed from “liquid EDTA”)
6.3 CRYSTAL EXAM (EDTA or heparin):  

6.3.1 Brightfield or phase contrast exam

6.3.1.1 Slide Preparation – prepare both a wet prep and cytospin slide
6.3.1.1.1 Wet Prep

a. Meticulously clean a microscope slide to prevent artifactual confusion.

b. Place 1-2 drops of joint fluid on slide and coverslip.

6.3.1.1.2 Cytospin slide 
a. Prepare a slide using the Cytospin centrifuge (see HEMO-2.30) unless the specimen is grossly bloody. Direct smear preparation is acceptable for grossly bloody specimens.

b. Stain the cytospin slide using the automatic slide stainer (Wright stain).
6.3.1.2 Examine the slides using either phase contrast or reduced light brightfield for both intra- and extra- cellular crystals.

6.3.2 Polarized light exam:

6.3.2.1 Prepare the polarizing microscope (located in Pathology).

6.3.2.1.1 Place the polarizing filter (compensator) assembly over the lamp on the base of the microscope. 

6.3.2.1.2 Push the other filter (analyzer) on the body of the scope all the way in. 

6.3.2.1.3 Rotate the polarizing assembly attachment until the darkest field of contrast is obtained.

6.3.2.1.4 Sweep the color compensator above the polarizing filter the field becomes magenta in color.

6.3.2.2 Examine the control.

6.3.2.2.1 Examine the known positive gout patient slide to ensure that the operation of the polarizing scope is performing as expected.
6.3.3 Crystal Identification: 
NOTE: See attached pictures in this policy for MSU crystals and CPPD crystals. Note the color and direction of each.

6.3.3.1 Identify any of the following four crystals that may be present in the joint fluid.

• Monosodium Urate (MSU) – found in urate gout

Needle-like crystals, sharp edges
Negatively birefringent
Note whether the crystals are intra-or extra- cellular, or both. 
• Calcium pyrophosphate dihydrate (CPPD) - found in pseudogout
Rod-like, plate-like, or rhomboid shaped; weakly birefringent

Positively birefringent

• Cholesterol - rarely found in arthritis 
May exhibit Maltese cross formation

• Hydroxyapatite (HA) - found in apatite gout. 
Very small
Non-birefringent.
6.3.4 LIS resulting:

NOTE: Do NOT verify the results. Leave pending for pathologist review.

6.3.4.1 Using the keypad, enter the result as NONE SEEN or PRESENT. 

6.3.4.2 If PRESENT, then use the 2nd level keypad to result the crystal identified.
•  @MSU
Monosodium Urate (MSU) crystals noted.
•  @CPPD
Calcium pyrophosphate dihydrate (CPPD) crystals noted.
•  @CCR 
Cholesterol crystals noted.
•  @HA 
Hydroxyapatite (HA) crystals noted.
6.3.4.3 An RPATG (Pathologist Review, Fluid) will reflex. Using the keypad, result the specimen type as SYNOVIAL FLUID.
6.3.4.3 Have 2nd Tech. review slide to confirm findings before reporting a preliminary result. Place the slides and an instant report printout in the pathologist’s office for the pathologist to report the final result. (Be sure to write your preliminary results on the printout.)  Call preliminary report if ordered stat.
6.4 CELL COUNT (EDTA): Refer to HEMO-2.14 (Body Fluid Cell Count - Manual Method)
7.0 Procedural Notes:

7.1 Since normal volume for synovial fluid is very low, samples may be received with quantities insufficient for all analysis. Contact physician to prioritize testing if necessary.
7.2 Normal synovial fluid does not clot.  However, in the presence of an inflammatory condition, fibrinogen and other coagulation factors are present, and clot formation does occur.
7.3 Artifacts usually have indistinct, amorphous, jagged, or nonparallel edges in contrast to well-defined edges of MSU or CPPD crystals. 

7.4 Corticosteroids from injections to joint might be confused with MSU or CPPD due to similar appearance. Corticosteroids generally are extracellular and appear in large numbers. 

8.0 Reference:
Sanders Manual of Clinical Laboratory Science, Lehmann, Pages 815-817.

J.T.D.M.H. Pathology Department
Clinical Diagnosis and Management by Laboratory Methods, Henry, Pages 457-464.

“Body Fluids”, Carl R. Kjeldsberg and Joseph A. Knight, ASCP.
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Gout / Monosodium Urate Crystals:
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· Shape:   Needle-like, sharp edges
· Birefringence:   STRONG
· Polarizes YELLOW when the long axis of crystal is PARALLEL to polarizer Z axis
· Polarizes BLUE when the long axis of crystal is PERPENDICULAR to polarizer Z axis
Pseudogout / Calcium pyrophosphate dihydrate crystals (CPPD):
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· Shape:   Rod-like, plate-like, or rhomboid
· Birefringence:   WEAK
· Polarizes BLUE when the long axis of crystal is PARALLEL to polarizer Z axis
· Polarizes YELLOW when the long axis of crystal is PERPENDICULAR to polarizer Z axis
PAGE  

