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Introduction
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Blood consistsof a liquid plasmaportion anda solid
cellular portion. The solid portion is comprisedof
red blood cells (RBCs), white blood cells (WBCs),
andplatelets.

PCV or Hct is definedas the volume of RBCs per
unit volumeof thewholeblood.

ThePCV is a mathematicalexpressionof thenumber
of RBCs, or packed cell volume, expressedas a
percentageof whole blood. For example, a packed
cell volumeof 45% meansthat a 100-mL sampleof
blood contains45 mL of packedRBCs,which would
reflect an acceptablelevel of RBCs for a patientof
anygivenage.
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A decreasein the numberor size of red cells also
decreasesthe amountof spacethey occupy,resulting
in a lower PCV.

An increase in the number or size of red cells
increasesthe amountof spacethey occupy,resulting
in ahigherPCV.

Measurementof packedcell volume (PCV) is the
most accurate and simplest of all tests in clinical
hematologyfor detectingthe presenceanddegreeof
anemiaor polycythemia. In comparison,hemoglobin
estimationis less accurate, and RBCs count is far
lessaccurate.
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üPCV dependsprimarily on the number of RBCs, however the

averagesizeof the RBCs influencesthe PCV. Conditionsthat cause

RBC sizeto be increased(e.g. swellingof theRBC dueto changein

osmoticpressurerelatedto elevatedsodiumlevels)may increasethe

PCV while conditionsthat result in smallerthannormalRBCs(e.g.

microcytosisrelatedto iron deficiencyanemia)decreasethePCV.

ü In general,high PCVindicateseitherincreasein thenumberof RBCs

or decreasein plasmavolumeasseenin cholera. On anotherhand,a

low PCV indicateseither decreasein RBCs numberor increasein

plasmavolume.

üThe normal values of PCV vary according to the age and sex of 

the individuals. The normal ranges are:  

- Males: 40 %ï54 %

- Females: 37 %ï47 %  

- Newborns: 53-65 %

üCritical value of PCV = <15 % or >60 %.



Purposes of PCV Experiment

To know : what is PCV, methodsfor determination
PCV value,and clinical importance of PCV.

To determine the volume or the amount of 
RBCs in 100 ml of blood.

To assess whether there is a sufficient number 
of circulating RBCs to transport the required 
amount of oxygen throughout the body.
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Principle of PCV
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üHematocrit is derivedfrom GreekwordsóHaimaômeaningñbloodò

,ókritesômeaningñtoseparateò. TogetherñHematocritòmeansóto

separatebloodôwhere blood cells and plasmaare separatedby

centrifugation.

üWhen a known volume of blood is centrifuged,the cells being

heavier,settledownleavingaclearcolumnof plasmaabove.
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ÅRequireslessblood andlesstime to get the
value of PCV (commonly used). It is the
method that we are going to usein today
lab.

Microhematocrit 
Method

ÅAlso knownasaWintrobemethod.

ÅTime consuming,requireslarge amountof
blood, and has a higher degreeof plasma
trapping.

Macrohematocrit 
Method

ÅAutomatedhematology Analyzer.
Automated Method



Materials and Instruments

1. Microhematocrittube (capillary tube) which is 75 mm in length and 1 mm in

diameter. It containsheparinandshowsa redring atoneendof thetube.

2. Microhematocritcentrifugedevice.

3. Plasticsealto sealoneendof thecapillarytube.

4. Microhematocritreader.

5. Lancet,Alcohol 70%, andCotton.

Microhematocrit tube Microhematocrit reader Microhematocrit centrifuge
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Procedure and Observations

Å Cleanyour fingerwith 70% alcoholandlet it dry.

Å Blood is drawn into the tubeby capillary phenomenon. By holding the tube in a

horizontalmannerandallow 2/3 to 3/4 of thetubeto befilled with blood.

Å Sealthedry endof thetubeby plasticseal.

Å The sealedtube then is placed in the radial groovesof the Microhematocrit

centrifugefor 5 min at11000R.P. m.

Å Balancethe tubesin the centrifugewith the clay endsfacing the outsideaway

from thecenter(placethe tubesoppositeeachotherin thecentrifuge). Looking at

acentrifugedhematocrittube,youwill seethreedistinctlayers:

- A tall upper layer of clear plasma- slightly yellow-colored. It shouldnot bepink

or red which would indicatehemolysisof red cells in the sampleor within the

bodyin hemolyticdiseases.

- A greyish-white ( buffy layer) thin layer(about1 mm) in

thicknessconsistingof plateletsandWBCs.

- A tall bottomlayerof RBCswhichhavebeencloselypacked

together.

Å Usingthehematocritreader(ruler),readthePCV(Htc) value. 10



Reading PCV Value

Å The capillary tube shouldbe parallel to graduationand lower level of RBCs on

zero line of the scaleand the upperlevel of the scaleand the upperlevel of the

clearplasmaon 100 % line). Do not includethe buffy coat(WBCs andplatelets)

whenreadingPCVvalue.
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Sources of Errors

ÅImpropersealingof thecapillarytube.

ÅTime andspeedof centrifugation.

ÅThe buffy coat of the specimenshould not be included in the PCV
reading,becauseits inclusionwould falselyelevatetheresult.

ÅA decreaseor increasein the readingsmay be seen if the micro-
hematocritreaderis notusedproperly.

ÅThe microhematocritcentrifuge should never be forced to stop by
applying pressureto the metal cover plate. This will causethe RBCs
layertoñslingòforwardandresultsin a falselyelevatedvalue.
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