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 SEQ CHAPTER \h \r 1MICROHEMATOCRIT

(Packed Cell Volume of Whole Blood)
LAB OBJECTIVE
The student will perform microhematocrit determinations on five whole blood patient specimens.

Results will match instructor’s within a range of ( 2 %.

PRINCIPLE
Hematocrit is defined as the volume occupied by erythrocytes in a given volume of blood and is usually expressed as a percentage of the volume of the whole blood sample.  The hematocrit may also be referred to as Packed Cell Volume (PCV).

The hematocrit is usually determined by spinning a blood-filled capillary tube in a centrifuge.  Automated analyzers provide an indirect measurement of hematocrit (see section on automated cell counting).

SPECIMEN
Venous blood anticoagulated with EDTA or capillary blood collected directly into heparinized capillary tubes can be used.  Specimens should be centrifuged within 6 hours of collection.  Hemolyzed samples cannot be used for testing.

QUALITY CONTROL
Commercial QC material is available for this test.  It will not be used for this exercise.

REAGENTS, SUPPLIES, AND EQUIPMENT
Capillary tubes, heparinized for fingersticks (red tip) or plain for anticoagulated blood (blue tip) - 75 mm long

Clay-type tube sealant

Microhematocrit centrifuge

Microhematocrit reader

Kimwipes or gauze

PROCEDURE
1. 
Draw well-mixed anticoagulated blood into two microhematocrit tubes by capillary action avoiding air bubbles.  The tubes should be filled about ¾ full.

2. 
Wipe off excess blood with a Kimwipe or gauze.

3. 
Seal one end of each tube with a small amount of clay material at a 90( angle.  Be sure the seal has a perfectly flat bottom.  
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4. 
Place the filled and sealed capillary tubes into the centrifuge.  The sealed ends should point toward the outside of the centrifuge.  The duplicate samples should be placed opposite each other in order to balance the centrifuge.  Record the position number of each specimen.

5. 
Securely fasten the flat lid on top of the capillary tubes.

6. 
Centrifuge for 5 minutes at a set speed (force is about 14,500 rpm).  This separates the RBCs from plasma and leaves a band of buffy coat consisting of WBCs and platelets.

7. 
Allow the centrifuge to stop on its own.  Do not use the hand brake.

8. 
After the centrifuge has stopped, open the top and remove the cover plate.

9. 
Promptly read the hematocrit on the hematocrit reader.  (Instructor will review directions on using the hematocrit reader.)  Do not include the buffy coat layer.  (See illustration).  If the buffy coat exceeds 2%, it should be recorded and noted as volume of packed WBC/plt.  
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REPORTING RESULTS
Normal values
Newborn
53-65%

Infant/child
30-43%

Adult male
42-52%

Adult female
37-47%

PROCEDURE NOTES
Mechanical sources of error
1. 
Incomplete sealing of the capillary tubes will give falsely low results because, in the process of spinning, RBCs and a small amount of plasma will be forced from the tube.

2. 
The microhematocrit centrifuge should never be forced to stop by applying pressure to the metal coverplate.  This will cause the RBC layer to “sling” forward and results in a falsely elevated value.

3. 
If the centrifugation time is too short or the speed is too low, an increase in trapped plasma (1-3%) will occur in normal blood.  Increased amount of trapped plasma can produce errors in cases where an erythrocyte abnormality exists, such as sickle cell anemia.

4. 
If too much time elapses between when the centrifuge stops and the capillary tube is removed, the red cells can begin to settle out and cause a false reading of the hematocrit.

Biologic sources of error
1. 
If the buffy coat is included in the RBCs when reading the result, the hematocrit will be falsely elevated.

2. 
Hemolysis of the specimen can cause a falsely decreased result.

3. 
When the microhematocrit is spun for the correct time period and at the proper speed, a small amount of plasma still remains in the red blood cell portion.  This is termed trapped plasma.  When comparing spun microhematocrit results with hematocrit results obtained from an electronic cell counter, the spun hematocrit results are generally 1.3 to 3% higher due to this trapped plasma.  An increased amount of trapped plasma is found in macrocytic anemias, spherocytosis, thalassemia, hypochromic anemias, and sickle cell anemia.

4. 
The approximate relationship of the hemoglobin level to hematocrit is 1:3 (hemoglobin = hematocrit(2% x 3) , a ratio that may vary with the cause of the anemia and the effect of that cause on the RBC indices, particularly the MCV.  This ratio is called “the rule of three”.
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Microhematocrit Report Form for Lab Exercise
Student’s name:____________________________________________Date:________________

Patient # 1 Name/ID #:__________________________________________________

Hematocrit ___________%





Average:_____________%
Instructor Value _______%
Hematocrit ___________%

Patient # 2 Name/ID #:__________________________________________________

Hematocrit ___________%





Average:_____________%
Instructor Value _______%

Hematocrit ___________%

Patient # 3 Name/ID #:__________________________________________________

Hematocrit ___________%





Average:_____________%
Instructor Value _______%

Hematocrit ___________%

Patient # 4 Name/ID #:__________________________________________________

Hematocrit ___________%





Average:_____________%
Instructor Value _______%

Hematocrit ___________%

Patient # 5 Name/ID #:__________________________________________________

Hematocrit ___________%





Average:_____________%
Instructor Value _______%

Hematocrit ___________%

STUDY QUESTIONS
Name_ _______________________________

Date_________________________________

1 pt




1. 
Define hematocrit.

1 pt




2. 
What is another term for hematocrit?

3 pt




3. 
Name the three layers in centrifuged blood.


A.


B.


C.

1 pt




4. 
How would incomplete sealing of the capillary tube alter the microhematocrit results?

1 pt




5. 
How would inadequate centrifugation affect the results?

2 pt




6. 
What is trapped plasma?

2 pt




7. 
When is trapped plasma increased?

8 pt


8. 
Applying the “rule of three”, determine the accuracy of the following specimens and state whether further action is needed

Case A:
Hgb = 9.2 g/dL
Accuracy check:

Further action?



Hct = 26%

Case B:
Hgb = 3.5 g/dL
Accuracy check:

Further action?



Hct = 37%

3 pt


9. 
What does the buffy coat consist of?


Should the buffy coat be included in the hct value?


When would you report the measurement of the buffy coat?

1 pt


10. 
When would you use a heparinized capillary tube for performing microhematocrits?

3 pt


11. 
List the normal ranges for the following population groups:


Adult male:_________________


Adult female:_______________


Newborn: _________________

1 pt


12. 
Why is it important to read the microhematocrit soon after the centrifuge stops?

1 pt


13. 
How does hemolysis affect the microhematocrit result?
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