EXERCISE 7: Manual Platelet Count

MLAB 1415: Hematology


MANUAL PLATELET COUNT

LAB OBJECTIVES:
1.  Describe the principle  or manual platelet counts.

2. Recall the procedure for manual platelet counts.

3. List the reference range for platelets in peripheral blood.

4. The student will be able to perform, within +20% accuracy as compared to the automated result, five manual platelet counts using the Unopette system and the light microscope.

PRINCIPLE

Free-flowing capillary or well-mixed anticoagulated venous blood is added to a diluent at a specific volume in the Unopette reservoir.  The diluents(1% ammonium oxalate) lyses the erythrocytes but preserves leukocytes and platelets.  A 20 µL pipette is used with 1.98 ml of diluents to make a 1:100 dilution.  The diluted blood is added to the hemacytometer chamber.  Cells are allowed to settle for 10 minutes before leukocytes and platelets are counted.  (Always refer to the manufacturer’s instructions for the procedure.)
SPECIMEN

EDTA-anticoagulated blood or capillary blood is preferred.
REAGENTS, SUPPLIES AND EQUIPMENT

 Unopette reservoir no. 5854/5855 (1.98 ml of diluent)

 Ammonium oxalate

11.45 g 

Sorensen’s phosphate buffer
1.0 g 

Thimerosal


0.1 g 

Purified water

qs to 1000 mL 

Unopette capillary pipet, 20-µL capacity
 Hemacytometer and coverslip 
Microscope 
Lint-free wipe
 Alcohol pads 
Hand counter
 Petri dish with moist filter paper
QUALITY CONTROL

A normal control specimen should be counted.  Perform estimated platelet count from Wright-stained peripheral smear to confirm result.

NOTE: For this lab exercise, QC will be precision check with automated platelet count. 
PROCEDURE:
1. 
Using the protective shield on the capillary pipette, puncture diaphragm of 
Unopette reservoir.


2. 
Remove shield from pipette assembly by twisting.  Holding pipette almost 
            horizontally, touch tip of pipette to blood.  Pipette will fill by 

capillary action. Filling will cease automatically when the blood reaches the end 

of the capillary bore in the neck of the pipette.

3. 
Wipe the outside of the capillary pipette to remove excess blood that would 
interfere with the dilution factor.

4. 
Squeeze reservoir slightly to force out some air while simultaneously maintaining
 pressure on reservoir.

5. 
Cover opening of overflow chamber of pipette with index finger and seat 

pipet securely in reservoir neck.

6. 
Release pressure on reservoir.  Then remove finger from pipette opening. At this 
time negative pressure will draw blood into reservoir.

7. 
Squeeze reservoir gently two or three times to rinse capillary bore forcing diluent
up int, but not out of, overflow chamber, releasing pressure each time to return 
mixture to reservoir.

8. 
Place index finger over upper opening and gently invert several times to 

thoroughly mix blood with diuent.

9. 
Cover overflow chamber with pipette shield and incubate at room temperature for

           10 minutes before charging the hemacytometer.

10. 
Meticulously clean the hemacytometer with alcohol or other cleaning solution.
  This is important because dust particles and other debris can be mistaken for 
platelets especially on a light microscope.  Allow to dry completely before 
charging with diluted specimen.

11. 
To charge the hemacytometer, convert to dropper assembly by 

withdrawing pipette from reservoir and reseating securely in reverse
 position.

12. 
Invert reservoir and discard the first 3 or 4 drops of mixture.

13. 
Carefully charge hemacytometer with diluted blood by gently squeezing sides of 
reservoir to expel contents until chamber is properly filled.

14. 
Place hemacytometer in moist Petri dish for 10 minutes to allow platelets to
 settle.  (Moistened filter paper retains evaporation of diluted specimen while
 standing.)

15. 
Mount the hemacytometer on the microscope and lower its condenser.
17.       Procedure for counting platelets:

a. 
Under 40x magnification, scan to ensure even distribution.  Platelets are 
           counted in all twenty-five small squares within the large center square. 

           Platelets appear greenish, not refractile.
b. 
Count cells starting in the upper left of the large middle square.  Continue 
           counting to the right hand square, drop down to the next row; continue 
           counting in this fashion until the total area in that middle square (all 25
           squares) have been counted.

c. Count all cells that touch any of the upper and left lines, do not count any  cell that touches a lower or right line.

d. Count both sides of the hemacytometer and take the average.

18.   Calculation


Total number of cells counted x Reciprocal of dilution_________

Number of squares counted x Area of each square x Depth of the solution




= cells/mm3
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 Total number of cells= 230


Dilution 1:100


Number of squares counted:1


Area of each square: 1 mm3


Depth of solution: 0.1mm



230 X100___________

1 X 1 mm2 x 0.1mm

= 230,000/mm3 (µL) or 230 x 103/L

This number can the be multiplied by a factor of 103 to derive SI units or 103/L.
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RECORDING YOUR RESULTS:
Use the form provided to report your results.
Precision: Determine if the two counts are in close enough agreement. Use the following procedure:

1. 
Obtain the difference (C) between the Side A and Side B of the hemacytometer.

2. 
Calculate 2 S.D. as follows:

2(A+B

3. 
If C is less than 2 S.D., the results are acceptable.  If greater, the counts must be 
           repeated.
Example:

A = 430
 B = 470 
C = 40

C (40) is less than 2 S.D. (60) and therefore is acceptable.
Accuracy: To determine if the two counts are accurate (within 20% of the automated count), use the following procedure:

Example:

Automated count = 230  x 109/L.

230 x 109/L - 20% = 184 x 109/L
Acceptable range is 184 - 276  x 109/L 230 x 109/L + 20% =276  x 109/L
Manual count = 200 x  109/L so manual count is acceptable.
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NOTES

1. 
Diluent and blood should be properly mixed before filling the hemactyometer.

2. 
The hemacytometer must be properly filled to avoid erroneous results in manual 
cell counting.

3. 
If the chamber is overfilled, as indicated by the presence of excess fluid in the 
moat of hemacytometer, clean hemacytometer and recharge chamber.  As with
 all manual counts, the diluent sample must be thoroughly mixed before charging 
the hemacytometer, which must be properly filled.

4. 
A highly elevated platelet count may make accurate counting difficult.  In either 
instance, a secondary dilution should be made.  When calculating the total count, 
adjust the formula to allow for secondary dilution.  

5. 
Platelets appear as dense, dark bodies and can be round, oval, or rodlike, 
sometimes showing dendritic processes (hairy projections).  Their internal 
granular structure and pearlescent sheen allow the platelets to be distinguished 
from debris, which is often refractile.  RBC’s appear as ghost cells.  Use caution 
when RBCs have inclusions present, so as not to confuse the inclusion with 
platelets.

6. 
If platelet clumping is observed, redilute the count.  If clumping is still present, 
obtain a fresh specimen.  An even distribution of platelets through the counting
 area is critical. Because of the adhesive quality of platelets, fingerstick 
specimens are least desirable.  Platelet clumping can be caused by poor 
venipuncture technique or inadequate mixing of the specimen after collection.  It 
is especially difficult to obtain accurate platelet counts from heelstick punctures 
on babies.  The phlebotomist must use proper technique and obtain the blood 
quickly.

7. 
The platelet determination should be compared with a review of the blood film for 

confirmation of count and morphology.

8. 
EDTA is the anticoagulant of choice when performing platelet counts.  The 
student should be aware of “platelet satellitosis” or platelet clumping when using 
this anticoagulant.  Platelet satellitosis appears as neutrophils ringed with 
adhesive platelets.  Obtain correct platelet counts by collecting a fresh specimen 
with sodium citrate as the anticoagulant.  When sodium citrate is used as an 
anticoagulant, make the correction for the dilution by multiplying by 1.1

9. 
It is preferable to use a phase contrast  microscope as opposed to a light 

microscope when counting platelets as it allows for better differentiation from 

debris and RBC inclusions.

10. 
A variety of technical errors can produce incorrect results.  These include the age
 of the specimen, clumping of platelets, debris in the diluting fluid, platelet 
adherence to glass, and incorrectly diluting the specimen.

11. 
Some common causes of increased platelets (thrombocytosis) are 
postsplenectomy, polycythemia vera, chronic myelogenous leukemia.

12. 
Some common causes of decreased platelets (thrombocytopenia) are 
aplastic anemia, idopathic thrombocytopenic purpura, acute leukemias.
REFERENCES

Harmening., Denise, Clinical Hematology and Fundamentals of Hemostasis, 3rd  edition, pp. 593-599. 
Turgeon, Mary Louise, Clinical Hematology - Theories and Procedures, 3rd edition, pp320-321.

Manual Platelet Report Form for Lab Exercise

Student’s name:_____________________________Date:__________

Unopette Lot #____________________      Expiration Date:___________

Points possible: 26
	Patient ID
	Patient ID

	Side 1
	Side 2
	Side 1
	Side 2

	Total:
	Total:
	Total:
	Total:

	Average:
	Average:

	Difference between results:____________

Calculate 2 S.D.:

Is the difference less than 2 S.D.? ___________
	Difference between results:____________

Calculate 2 S.D.:

Is the difference less than 2 S.D.? ___________

	Calculation of result:

Manual platelet

result:______________________
	Calculation of result:

Manual platelet

result:______________________

	Automated

result:________________________

(Obtain from instructor)

Automated result range

+20%:______________
	Automated

result:________________________

(Obtain from instructor)

Automated result range

+20%:______________

	Is manual result within +20% of automated

result? _________________
	Is manual result within +20% of automated

result? _________________


Student’s name:_____________________________Date:__________

Unopette Lot #____________________      Expiration Date:___________

	Patient ID
	Patient ID

	Side 1
	Side 2
	Side 1
	Side 2

	Total:
	Total:
	Total:
	Total:

	Average:
	Average:

	Difference between results:____________

Calculate 2 S.D.:

Is the difference less than 2 S.D.? ___________
	Difference between results:____________

Calculate 2 S.D.:

Is the difference less than 2 S.D.? ___________

	Calculation of result:

Manual platelet

result:______________________
	Calculation of result:

Manual platelet

result:______________________

	Automated

result:________________________

(Obtain from instructor)

Automated result range

+20%:______________
	Automated

result:________________________

(Obtain from instructor)

Automated result range

+20%:______________

	Is manual result within +20% of automated

result? _________________
	Is manual result within +20% of automated

result? _________________


Student’s name:_____________________________Date:__________

Unopette Lot #____________________      Expiration Date:___________

	Patient ID
	Patient ID

	Side 1
	Side 2
	Side 1
	Side 2

	Total:
	Total:
	Total:
	Total:

	Average:
	Average:

	Difference between results:____________

Calculate 2 S.D.:

Is the difference less than 2 S.D.? ___________
	Difference between results:____________

Calculate 2 S.D.:

Is the difference less than 2 S.D.? ___________

	Calculation of result:

Manual platelet

result:______________________
	Calculation of result:

Manual platelet

result:______________________

	Automated

result:________________________

(Obtain from instructor)

Automated result range

+20%:______________
	Automated

result:________________________

(Obtain from instructor)

Automated result range

+20%:______________

	Is manual result within +20% of automated

result? _________________
	Is manual result within +20% of automated

result? _________________


Exercise 7: Study Questions

Name:________________________Date:__________________

Points possible: 26
1. Why is it not desirable to use capillary blood for a platelet count? ( 1 pt)
2.  Define: ( 2 pts)

a. Thrombocytopenia

b. Thrombocytosis

3.  List 3 conditions for thrombocytopenia. (3 pts)

a.

b.

c.

4.  List 3 conditions for thrombocytosis. (3 pts)

a.

b.

c.

5.  Describe platelet satellitosis. (2 pts)

6.  What would you do to obtain an accurate platelet count when platelet satellitism 

           is present? (2 pts)

7.  State the reference range for platelets. ( 1 pt)

8.  Describe the area of the hemacytometer that is used to count platelets. (2pts)

9.  Calculate the following platelet count.  Show your work. (2 pts)

Side #1= 207 platelets

Side #2 = 195 platelets

10.  List 5 technical errors that can cause erroneous platelet counts. (5 pts)

a.

b.

c.

d.

e.

11.  List 2 preanalytical errors that will affect the accuracy of a platelet count.  (2 pts)

a.

b.

12.  What is the preferred microscope for counting manual platelet counts? (1 pt)
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