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Body Fluid Cell Count (Manual) Procedure

	
Policy Type:  Departmental
  Policy Owner:  Director of Laboratory Services
  Responsible Executive:  VP Operations
	
Policy Contact:  Dir. of Lab., ext. 1787


Policy Statement

Comprehensive laboratory evaluation of different body fluids provides valuable diagnostic information which assists the clinician in differentiating a variety of disease processes.  An integral component of any such fluid analysis is the   determination of the absolute numbers of erythrocytes and leukocytes within the fluid.  These red and white cell counts assist in the evaluation of hemorrhage, infection and other inflammatory disorders.
Purpose or Reason for Policy

Within most body fluids the absolute numbers of different cells are below the level necessary for accurate counting by an automated cell counter.  Therefore such cell counting requires the use of a manual method.  Manual cell counting procedures involve the microscopic visualization and enumeration of cells within an exact volume of fluid (counting chamber).
Procedures

EQUIPMENT:

· Microscope (dry lens)          
· WBC/RBC pipet

· Hemacytometer                
· Diff counter

· Coverslips                             

· Pipet suction apparatus

SUPPLIES AND REAGENTS:

· Saline (0.85%)        
· Lens paper

· 70% alcohol                 
· 4 x 4 gauze

· Capillary tubes (plain)  

SPECIMEN:

· Cerebrospinal fluid   
· Peritoneal fluid

· Pleural fluid           
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· Synovial fluid

· Pericardial fluid        
· Peritoneal lavage fluid

            *Test promptly after delivery*  Testing must be performed within 1-2 hours of collection.

              If testing is unavoidably delayed, refrigerate specimen and examine ASAP.

PROCEDURE:

 1.  All body fluids must be well mixed immediately before analysis begins.

     a. fluids submitted in purple top tubes, invert tube 5 times.

     b. fluids submitted in CSF containers, hold tube at 45 degree angle with one hand and tap against the 
         other hand 5 times.

     c. fluids submitted in syringe, remove needle and deliver 3-4 ml into a plain red top tube, restopper   

         tube and invert 5 times.

 2.  Clean both the counting chamber and coverglass with 70% alcohol.  Dry chamber and coverglass 
      with lens paper.

 3.  Position clean coverglass onto clean counting chamber and place on flat counter work surface.

 4.  Insert a "plain" capillary tube into the well-mixed body fluid allowing the capillary tube to fill with fluid 
      without air bubbles.

 5.  Wipe off exterior of tube with a clean 4 x 4 gauze.

 6.  Load both sides of counting chamber with fluid, ensuring no air bubbles enter under the coverglass.

 7.  Carefully place counting chamber on microscope stage.

 8.  Using low power objective locate ruled area of counting chamber, then switch to high dry objective.

 9.  Count both the WBC's and RBC's in entire 9 square ruled chamber area simultaneously, using the diff 
      counter.  Record results on the Body Fluid Cell Count Worksheet (HF-38).

10.  Count the other side of the chamber in the same manner as above.  Note:  If there is >20% difference 
       in the counts from side 1 and 2, reload the chambers and repeat the counts to obtain more consistent 
       results.

11.  Complete formula on the worksheet for total WBC and RBC counts.

12.  Assess the number of both RBC's and WBC's on the counting chamber.  If the Cell density is so 
      great ( approximately >25 cells per square with high dry objective) that the cells are touching each 
      other, make a dilution using a WBC pipet and apply the diluted body fluid formula.  

     A.  If the cell density is such that the specimen requires dilution due to gross number of red blood 
          cells, but there appears to be only a few white blood cells present, lysis of red blood cells must be 
          obtained prior to performing the white blood cell count.  Specimens requiring dilution can be diluted 
          in the same manner as steps 13 - 24, substituting 3% acetic acid for saline.  

     B.  To prepare a clear (lysed red cells) specimen for counting without dilution, place 4 drops of mixed   

           specimen in a clean tube.  Rinse a pasteur pipette with glacial acetic acid ( Histology), drain 
           thoroughly, and draw the 4 drops of fluid into the rinsed pipette.  Allow the pipette to sit for one 
           minute, mix the solution in the pipette, discard the first drop, and load the hemocytometer.
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13.  When dilutions are required, use fresh 0.85% Blood Bank Saline as the diluent.  Check the saline 
       visually under the microscope for clarity and document check on worksheet.  Change if indicated.

14.  Use a WBC pipet to dilute both WBS and RBC counts.

15.  Connect the black rubber tip to the open end of the micro pipet suction apparatus. Connect the blunt 
       end of the pipet to the tapered end of the rubber tip.  Insert the  tapered end of the pipet to a depth of  

       ½ inch below body fluid level.  Using the screw end of the apparatus slowly and carefully aspirate 
       fluid to the 0.5 mark.  

16.  Remove pipet from fluid and wipe excess fluid from exterior being careful not to allow fluid level to 
       change from the 0.5 mark.

17.  Insert tip of pipet into the diluent (saline) and aspirate diluent to the 11 mark.

18.  Carefully wipe diluent from exterior of pipet. With you finger over the end of the pipet, remove pipet 
       from the apparatus.  
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19.  Place pipet filled with body fluid/diluent mixture onto the pipet shaker.  Turn the shaker on.

20.  When shaker stops, remove pipet using the index finger on the top of the pipet as a control valve to 
       prevent fluid/diluent mixture from escaping.
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21.  Allow 4 drops of the mixture to be expelled onto a gauze, then carefully load both side of clean 
       counting chamber.

22.  Place chamber on microscope stage.  Using low power, locate ruled area of counting chamber, then 
       switch to high dry objective.

23.  Count both the RBC and WBC in the 4 corner squares and record results on worksheet for diluted 
       formula.  Count cells on other side of chamber and record results on worksheet.  Counts from both 
       sides should agree within 20%, if not reload hemacytometer and recount both sides.

24.  Complete formula on worksheet.  

25.  If the cells are still to numerous to count diluting the fluid with a WBC pipet, a further dilution may be 
       required using a RBC pipet.  Follow the same technique as in steps 13 - 24.

       NOTE:  The Worksheet is formulated to use a WBC pipet, when using a RBC pipet you must use a 
       multiplication factor of "250" instead of 25.
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QUALITY CONTROL:

 1.  Only certified pipets are used when diluting body fluid samples.

 2.  Prepare a wright stained cytospin slide as a semi-quantitative means of checking the cell count and 
      the types of cells present.  Acid rinse is also available, if applicable.
 3.  Only those technologists whose names are listed on the Technologist Authorization Record may 
      perform this procedure.

4. All body fluid cytospin slides are reviewed by the pathologist for abnormalities and an interpretive 
     report, when indicated.
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NOTES AND COMMENTS:

 1.  When the body fluid is partially clotted, has cell clumps or debris on the counting chamber, attach the 
      text "Results of cell count may be inaccurate due to partially clotted specimen" to the cell count report.
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