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I.       PRINCIPLE:

Used in conjunction with the chemical and physical (macroscopic) examination of urine, 
the semiquantitative microscopic evaluation of urine sediment provides additional 
information for diagnostic and clinical needs. Microscopic urinalysis can provide 
evidence of renal disease as opposed to urinary tract infection and information of 
the 
type and activity of a renal lesion or disease. Urine sediment examination is considered to 
be the least precise procedure in routine urinalysis. This is because of the 
many 
variables in the preparation technique, such as urine volume, centrifugation time and 
speed, and volume of sediment examined. This variable must be standardized in order to 
achieve reliable and reproducible results.

II.     URINE SCREENING POLICY:

It is very unlikely that the microscopic examination of urine sediment from urine which has no significant abnormality detected in the macroscopic urinalysis will yield any clinically significant findings. Therefore performance of microscopic examination of the urine sediment will be done if one or more of the following abnormal findings are detected on the macroscopic analysis:

Color - any color other than yellow 


Clarity-cloudy


Protein - any positive (1+, 2+, or 3+) 


Blood - any positive


Leukocyte Esterase - any positive


Nitrite – positive
III. 
   SPECIMEN REQUIREMENTS:
Fresh urine received less than 2 hours after collection. If specimens cannot be analyzed readily, they many be refrigerated to prevent bacterial growth and chemical composition changes. Refrigerated specimens must be warmed to room temperature before analysis. A minimum of 12 ml. is recommended, as that will produce optimal concentration of sediment after centrifugation. Smaller samples will be accepted but this will yield less concentrated sediment.

IV.    REQUIRED MATERIALS:

5 mI Conical Centrifuge tube


Centrifuge


Glass Slide, 3 in. X 1 in.


Glass coverslip, 22 mm X 22 mm


Light microscope with a l0X and 40X objective.


5% Acetic Acid (50mI concentrated glacial acetic acid + 950 mI distilled water)


5% Sodium Hydroxide (NaOH), 50 grams NaOH dissolved and diluted to 1 liter


 distilled water.


0.1 N Hydrochloric Acid (HCI), 4.2 mi. concentrated-HCI diluted to 500 ml with

     distilled water.( See Appendix B-reagent preparation)
V.      PROCEDURE:

A. Process either plain conical or swirl top urine tubes (containing preservative).
B.  Centrifuge the urine for 5 minutes at 1800 RPM.


C.  Decant off supernatant urine. 


D.  Resuspend the sediment in the remaining drops of urine.

E.  Place one drop of resuspended sediment on a glass slide and coverslip.


F.  Initially examine the sediment using the l0X (low power) objective lens with subdued 


   light( lowering condenser) to provide adequate contrast. Also the fine adjustment 

      should be continuously adjusted up and down to enable viewer to see all formed 

      elements. (eg. those in different focal points.)

G.  Observe for casts (especially at the periphery of the coverslip), crystals, formed

elements, clumps and any unusual findings.

 
H.  Complete the examination by looking at several fields (10-15) using the 40x (high
           power) objective lens.  Identify the types of casts, differentiate and quantify types of
           cells present, identify and quantify any crystals, quantify bacteria present and identify
           other miscellaneous elements (yeast, sperm, parasites and mucus). 

I.    Casts and epithelial cells can be reported as the average number in 10-15 fields under
 
      10 x powers. Casts reported as 1-3, 4-10 or > 10 per low power field and epithelial
           cells reported as few,moderate and marked.  Rbcs and wbcs are quantified under 40 x

 
powers and reported as 0-1, 2-5, 6-10, 10-20, 20-30, >30 or  Many. Bacteria,yeast, 
 
sperm, parasites, mucus and crystals are semi-quantified as “few, moderate, and


many.” 

            Note: 
Definition of semi-quantitative measurements:                

             
“few”= 1+ which is approximately 2- 6 elements per hpf.

              
“moderate”= 2+ which is approximately 10-20 elements per hpf.

              
“many”= 3+(4+) which is approximately > 30 elements per hpf.

J.  Correlate microscopic findings with the macroscopic findings. (refer to macro/micro
     finding correlation chart- pg.UR-39-41)
        
  K.  Refer to urine manuals and or discussion with supervisor for any microscopic findings



   that are “questionable or unusual”. 
IV. 
CONFIRMATORY TESTING:


  A. 
Under some circumstances it can be difficult to differentiate red blood cells from 
white blood cells and/or yeast. After completing the microscopic evaluation, add a 
small drop of 5% acetic acid to the edge of the coverslip. The red blood cells will 
lyse, leaving the white blood cells and/or yeast for identification.

   B.
Crystal differentiation: perform solubility testing. Most crystals have characteristic solubility patterns in alkaline or acid pH. Use solubility chart for   
  crystal
 identification (UR-38). To test for acid solubility add a small drop of 0.1 NHCI to the edge of the coverslip. Crystals, which are positive for acid solubility, will disappear from the area around the drop. To test for alkaline solubility add a drop of 5% NaOH to the edge of the coverslip. Crystals, which are positive for alkaline solubility, will disappear near the drop. Note: A fresh drop of sediment onto a fresh slide with fresh coverslip must be used for each test.

V. 
EXPECTED RESULTS:


Normal sediment is not free of cells and casts, but contains a limited number of formed elements; < 2 RBC per HPF and 0-2 WBC per HPF is normal. The urine of adult females may also contain large numbers of squamous epithelial cells. An occasional hyaline cast is normal. See Table 2 for a summary of urinalysis results in selected disease states.

VI. COMMENTS:
                 The presence of sperm in a female urine sample should be reviewed and replated to

              assure accuracy of the finding.

VII. PROCEDURAL NOTES:

A. Pendrepts should be called with starting date one week prior to present day to assure all samples are accounted for.  Periodically, pending reports should be called one week prior and one week in advanced of present date.
B. Soft quick tips for Missing Samples:

1. Check for other locations; Satellite Labs- Shoreline or Smilow Labs. (will have to use those specific templates to result samples.)

2. Check Lab Query for completed results before samples are discarded.

3. Check Instrument Menu for sample results that were not Collected/Received and
held- up there.

X. 
REFERENCES:



1.
Modem Urine Chemistry, Bayer, Diagnostic Division, Tarrytown, NY, 



1996.

 

2.
Graff, Sr. LA. Handbook of Routine Urinalysis, J.B. Lippencott Co., Philadelphia


   

 and Toronto, 1983.

XI. 
HISTORY:
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                                                    Appendix B

                  Preparations for Reagents for Urine Crystal Solubility:

5%   Acetic Acid

     Preparation:        50 ml concentrated glacial acetic acid( kept in acid cabinet in Special Heme)

                                 950 ml distilled water

     Stability:             Indefinitely

5%    NaOH
    Preparation:        50 gm NaOH

                                1 Liter distilled water

                                Mix until dissolved

     Stability:            Indefinitely

0.1N   HCL
    Preparation:         4.2 ml concentrated HCL

                                500 ml distilled water

    Stability:              Indefinitely

   All reagents need to be properly labeled.
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N= Insoluble

S= Soluble
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