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BLOODBIOLOGY.

DEF:Bloodisacombinationofliquid,cellsandcelllikeparticlesthatgoesthroughthe

arteries,capillariesandveins–deliveringoxygenandotheressentialnutrientsto

tissuesandcarryingawaycarbondioxideandotherwastesfrom tissues.

Bloodproduction.

(i) Inthebonemarrow.

(ii) Reticuloendotheliasystem.

Liverandspleenduringembryologicaldevelopment.

(iii) Andduringsickness.

Functionsofblood.

Primaryfunction.

(i) Transportationofvarioussubstancesand

(ii) Exchangeofmaterialsinandoutoftissues.

Secondaryfunctions.

- Cellularmetabolism.

- Homeostasisoffluidvolume.

- HomeostasisofPH.



- Homestasisofbodytemperatureanddependsagainstmicro-organisms.

Bloodvolume.

Theaveragevolumeina70kginanadultmaleisaround5litres.

Bloodiscomposedofplasmaandcells.

Plasmaisthefluidportionofblood.

WhenplasmaisallowedtoclotthefluidpartiscalledSerum.

Ithasthesamecomponentsasplasmaexcepttheclottingfactors.

Cellscontain45%ofthetotalbloodvolume.

Plasmacontains55%ofthetotalbloodvolume.

Bloodcells.

- Redbloodcellsareerythrocytes.

- Whitebloodcellsareleucocytes.

- Plateletsarethethrombocytes.

1.ERYTHROCYTES.(REDBLOODCELLS)

- Arethemostnumerous.

- ThematureRBChavenonucleus.

- Theyarebiconcaveinshape.

- Donotcontainorganelleslikeribosomesandmitochondria.

- Inmalestheyare5.5millionmm/cube.

- Infemalestheyare4.8millionmm/cube.

- Indiameter8UM (Micrometer).

Issoflexiblethatcanpasseasilythroughthecapillariesassmallas2.8um indiameter.

Anaemiacanbeclassifiedaccordingtotheirsizes,microcytic,normocyticand

microcytic.

Production.

Theyareproducedinthebonemarrowi.e.ribs,sterum,pelvis.

Theadultbonemarrowproduces175billionencythrocytes70billionleukocytesand

175billionthrombocytesdaily.

Destruction.



Fragmentationoccursinthecapillariesoftheliver,spleenandbonemarrow

Lifespanis120days.

2.LEUKOCYTES.(WHITEBLOODCELLS).

Areoffivetypeseithergranularornon-granular.

Granular.

(a)Neutrophilis.

(b)Eosinophilis

(c)Basophilis

Non-granular.

(a)Lymphocytes.

(b)Monocytes.

Neutrophilisaremostprevalentanddefendsthebodyagainstfungusandbacteria.Are

1sttoarriveatsiteofinfectionwithinonehour.

Eosinophiliskillparasitese.g.worm andothercancercells.

Basophilisareelevatedduringallergicconditions.

Lymphocytes–T-Lymphocytes–cellularimmunity–(delayedallergicreactions).

B–Lymphocytes–humoralimmunity.

T-Lymphocytesderivedfrom thymus.

B-Lymphocytesfrom bonemarrow.

T-cells-Duringtransplantandduringdestructionoftumorcells.

B-cells–differentiateintoplasmacell,whichproducesantibodiescalledthe

Immunoglobulin’swhichnormallydestroytheforeignmaterials.

Monocytesareusedinphagocytes.Producethemacrophages.Are5%oftotal

leukocytes.

Populationofleukocytes5-10thousandmm/cube.



3.PLATELETES.(THROMBOCYTES).

Usedforbloodclottingorhomeostasis.

Formedinbonemarrowandspleen.

Lifespanis10days.

Amount15–450thousand/mm cube.

BLOODPLASMA

90%ofplasmaiswaterand10%isplasma.

ProteinsAlbumins,fibrinogen,globulins.

Bloodcellsformation(Hematopoiesis)

STEM CELL

Myeloid stem cell lymphoidstem cell

RBC WBC Platelets Lymphocytes B-lymphocytes.

PrecursorofRBCarepro-ecythrocyteswhichdifferentiateintoreticulocytes(immature

RBC)whichproducesmatureRBC.

PrecursorofWBCiscalledMyeloblastwhichdifferentiateintomyelocytes(Immature

WBC)whichgivesrisetothegranularWBC–Neutrophilis,Eosinophilis,andBasophile.

Processorofplateletsismegataryplastswhichdifferentiateintomegakaryocyteswhich

givesrisestothrombocytes.



ANAEMIA.

IsaconditionwherethenumberofRBCorHBlevelsisbelownormal.

Causes.

1.Excessivebleeding.

2.Decreasedproductioncausedbyirondeficiency,VitBizdeficiency,VitaminC

deficiency,Follicaciddeficiencyandchronicillness.

3.IncreaseddestructionofRedBloodCellscausedbyspleenomegally,mechanical

damageofRedbloodcells,autoimmunereactions,haemoglobinabnormalities,

hereditaryfactors,G6PDdeficiency,sicklecelldiseases.

1.Anaemiaduetoexcessivebleeding.

Isthemostcommoncauseofanaemiaandthereishaemodilution.

Massivebloodlossleadtohypotensionandhypo-oxygenation.

Clinicalfeatures.

- Thirst.

- Fainting.

- Sweating

- Weakrapidpulse.

- Rapidbreathing.

- Orthostatichypotension.

- Shortnessofbreath(dyspnoea)

- Fatigue.

NB:Rapidlossofatleast1/3ofbloodisfatal.

Management



- Stopthebleeders.

- Bloodtransfusion.

- Raisefootofthebed.

- Fluidreplacementi.e.saline,ringerslactateetc.

- Give,ionandfolatesforchronicconditions.

- Giveoxygen.

2.AnaemiacausedbydecreasedRedbloodcellproduction.

Thereisdecreaseinnutrientsneededinecythropoiesis.

Nutrientsneededareiron,VitB12andfolicacid,VitC,riboflavin,copperand

erythropoietin.

(i) IronDeficiencyAnaemia.

Causes.

- Throughbloodloss.

- Ininfantsandchildrendietarydeficiency.

- Chroniclosse.g.Castomach,whichcannotbeadequatelyreplacedbydiet.

- Pregnantwomenasthefetusneedsironforgrowth.

Factorsleadingtodecreasedabsorptionofiron.

- Vegetablefibres.

- Foodswithphosphatese.g.beans(alwayssoakbeansbeforecookingtoremove

phytate)

- Antacidsreducesabsorptionofirone.g.actals.

Clinicalfeatures.

- Fatigue.

- Shortnessofbreath.

- Activityintolerance.

- Pica

- Glossitis–tongueirritation.Andverysmooth.



- Koilonychias–spoonlikedeformityonthefingernails.

- Cheillosis–cracksatthesidesofthemouth.

Diagnosis.

- Clinicalmanifestation.

- Labinvestigation–(fullhemogram)

- Bonemarrowstudies.(Biopsy)

NB:VitB12andfolicaciddeficiencyallleadtomegaloblasticanaemia.

InbothcasestheWBCandplateletsareabnormallylarge.

(ii) VITAMINB12DEFICIENCY.

- AlsocalledPerniciousAnaemia(VitB12isabsorbedintheileum (lastpartof

smallintestines.).

- VitB12mustcombinewithintrinsicfactorswhichareproducedinthestomach

forabsorptiontooccur.

- VitB12isstoredintheliver.

CausesofVitB12Deficiency.

- Lackofintrinsicfactors(proteinsproducedinthestomachforspecific

functions).

- Certaindiseasese.g.chrohnsdisease,abnormalbacterialgrowthwhichisnot

conducive.

- Surgeryofthestomachandtheileum.

Clinicalfeatures.

- Nightblindness.

- Soretongue

- Weightloss.

- Darkenedskin.



- Decreasesintellectualactivity.

- Nervoussystem pathologyi.e.tingling,numbnessofextremities.

Diagnosis.

 Fullhaemogram.

 Gastricanalysis.

Management.(specific)

ReplacementofVitB12i.e.byinjectionthatisgivenoflife.

Anyothermanagementforanaemia.

(iii) Folicaciddeficiencyanaemia.

Itiscausedbylackoffolicacid.Italsocalledmegaloblasticanaemia.

SourcesFolicacid

Darkgreenleafyvegetables,smallsweetbananas.

Othercauses.

- Epilepticdrugs.

- Ovalcontraceptics.

- Alcoholaffectsfolicacidmetabolism thusitsabsorptionisreduced.

- Hemodialysis.

Longterm effects.

- Congenitalabnormalitiesinpregnancyi.econgenitalabnormalitye.g.spinabifida,

hydrocephalus.

- Ininfantsitcausesneurologicdeficiencies.

- Inadultsitcausesanaemia(folicacidanaemia)

Diagnosis

- Fullhaemogram.

- Clinicalpresentation/manifestation.



Management.

- Folicsupplements.

- Replacementforlife.

- Othermanagementforanaemia.

(iv) AnaemiaCausedbyChronicDisease.

IsduetosuppressionofRBCproductioninthebonemarrow.ItisalsocalledIron-Re-

utilizationanaemiabecauseironstoredinthebonemarrowcannotbeusedbythe

developingredbloodcells.

Itisgradualandmild.

Clinicalfeatures.

Gradualanaemiaattacks.

Management.

Bloodtransfusion.

Erythropoietinhormone–producedinthekidneyandstimulatesproductionofRed

Bloodcells.

3.INCREASEDDESTRUCTIONOFREDBLOODCELLS.

Thescavengercellsfrom thebonemarrow,spleenandliver,detectanddestroythered

bloodcellsandwhenthedestructionexceedsproduction,hemolyticanaemiaresults.

NB:Itisveryuncommon.

Factorsleadingtohemolyticanaemia.

- Spleenomegally

- MechanicaldamageofRBC

- AutoImmunereaction.

- RBCabnormality.



- Hemoglobinabnormalities.

(i) Spleenomegally

Ittheenlargementofthespleencausedbymanyconditioni.e.malaria,kalaazaretc

TheenlargedspleentrapsanddestroystheRBCandthemoretheyaretrappedthe

moretheenlargement.

Itsgradualandsymptomsareverymild.

Management.

Treattheunderlyingcauseofsplenomegally.

(ii) MechanicaldamageofRBC.

Itleadstomicroangiopathichemolyticanaemia.

NormallyRBCshouldmigratewithoutinjuries,howeversomeconditionssuchas

aneurism(weaknessofbloodvesselanddilatation)leadstomechanicaldamageofthe

redbloodcells.

Alsoextremehighbloodpressure.

Diagnosis

Microscopyoftheblood.(Checkfordamagedredbloodcells).

Management.

Identifythecauseandtreatit.

(iii) AutoImmuneReactions.

Thisisthedestructionofownredbloodcellsbecauseit(body)identifiesthem as

foreignbody.

WhenitisdirectedatredbloodcellsitiscalledAutoImmuneHemolyticanaemia.

ClassificationofAutoImmuneHemolyticAnaemia.

Areoftwotypes.

- Warm,antibodyhemolyticanaemia

- Coldantibodyhemolyticanaemia.



 Inwarm antibodyhemolyticanaemiathebodydevelopsautoantibodythatreacts

againstredbloodcellsinhighbodytemperatures.

- Antibodieswillcoattheredbloodcellsandtheredbloodcellsaredestroyedby

scavengercellsinspleenandbonemarrow.

- It’scommoninwomenthanmenandcouldleadtolymphoma,leukemia,

connectivetissuediseasee.g.SLEorexposuretocertaindrugslike

antihypertensive.

Symptomsofwarm antibodyhemolyticanaemia.

- Spleenomegally.

- Upperleftabdominaltenderness.

- Othersymptomsofsevereanaemia.

 Coldantibodyhemolyticanaemiabodyreactsagainstredbloodcellsduetolow

temperatures.

Symptomsaremildbutwhenexposedtocoldtheyworsen.

Diagnosis.

Titretest–identificationofantibodies.

MANAGEMENT

1.Identityandtreatthecause

2.Useofcorticosteroidsandcytotoxicdrugs

3.Splenectomy

4.Bloodtransfusion



5.Othergeneralmanagementofanaemia

(iv) Hemoglobinabnormalities

Sicklecelldisease

It’saninheritedconditioncharacterizedby

Sickleshapedredbloodcellsandchronichemolyticanemia

Insicklecelltheredbloodcellcontainanabnormalform ofhemoglobinthatreduces

theamountofoxygeninthecellscausingthem tobecomeCresentshapedorsickle

shaped.

Thesickleshapedcellblockanddamagethespleen,kidney,bonesandotherorgans.

Thedeformedcellsarefragilei.e.delicateandeasytobreakastheytravelthroughthe

vesselsleadingto:-

 Severeanemia

 Mildjaundice

 Blockedbloodflow

 Organdamageanddeath.

ClinicalFeatures

 Severepain

 Anaemia

 Jaundice(destructionofRBCandthelivercannotconjugatebilirubin)

Sicklecellcrisisincludes:-

- Severepain

- Fever.

- Shortnessofbreathafterexhaustion.

- Enlargedliver

- Cardiomegallyofheartmurmurs

- Poorcirculationofbloodespeciallytotheankleareathuspoorhealingof



wounds

- Painfulerection(priapism)especiallyforyoungmen.

DIAGNOSIS

 Bloodmicroscopy

 Physicalpresentationespeciallyintimesofcrisis

 Electrophoresis(abnormaldetectionofHB).

Complications

 Severeanaemia

 Impotence

 Pulmonaryhypertension

 Heartfailure

 Renalfailure

Preventionofsicklecellcrisis

 Avoidstrenuousexercisee.ghighattitudes

 Avoiddehydration

 Earlytreatmentofinfections.

Management

 Bloodtransfusion

 I.VRehydration–(dilutionofclumpyblood).

 Stronganalgesicslikemorphine

 Oxygentherapy

 Prophylacticantibiotics

 Lowerbodytemperatures

 Bonemarrowtransplant

 HydroxyureareducesproductionofabnormalRBC



 Psychologicalcounseling.

NURSINGDIAGNOSISINANEMIA

1.Alteredtissueperfusionrelatedtoinadequateoxygencapacityasevidencedby

decreasedHBandredcells.

2.Activityintolerancerelatedtoimpairedoxygenationasevidencedbypatients’

verbalization.

3.Alterednutritionlessthanbodyrequirementsrelatedtoincreasedneedfor

substancesnecessaryfornormalecythropoiesisasevidencedbydecreasediron

inblood,decreasedvitB12etc

4.Knowledgedeficitrelatedtohealthstatusofthepatient,regardingtreatment

planasevidencebypatientverbalization.

5.Riskofinfectionrelatedtoimpairedimmunity.

6.Riskstoinjuryrelatedtocompromisedhaematologicalstatus.

BLEEDINGDISORDERS

1.THROMBOCYTOPAENIA



Itisthedeficiencyofplateletsby≤30,000/mm3

(Normal150-450/mm3)

4MAINCAUSESOFTHROMBOCYTOPENIA

1.Bonemarrowineffectivenesse.g.inleukemiaandanaemia.

2.Spleenomegallyi.e.theenlargedspleenentrapstheplateletsthuscausing

thrombocytopenia.

3.Increaseduseordestructionofplateletse.g.inchronicillness.

4.Plateletsdilutione.g.inexchangedbloodtransfusion.

Clinicalfeatures

- Bleedingunderskin(peupura)

- Bleedinggums

- Heavy,menstrual

- Bloodinstoolandurine

- Difficultyincontrollingbleeding

Diagnosis

- Throughclinicalfeaturesandhistorytaking

- Fullhaemogram (showslowplateletscount)

- Clottingtimetest

- Bonemarrowanalysis.

Management

1.Bloodtransfusion(freshblood)

2.Administerhaematencs

3.Assesstheneedofoxygenifdysphoeic

4.Rxthecauseofthethrombocytopoerua



5.Avoidinjuriesespeciallygivingi.m injection.

6.Ifbonemarrowineffectivenessgiveerythropoietin.

2.HAEMOPHILIA.

Isableedingdisordercausedbydeficiencyofonebloodclottingfactorseg.fibrogen.

Typesofhaemophilia

HaemophiliaAalsocalledclassichaemophilia

HaemophiliaBalsocalledchristmassdisease

a)HaemophiliaA(Classic)

Itaccountsfor80%ofallthecases

ThereisdeficiencyofclottingfactorViii(8)while

b)HaemophiliaB(christmassdisease)

Itaccountsfor20%ofallthecases.Thereisdeficiencyofclottingfactor1X(9)

ABledingpatternissimilarinbothcases.

Bothareinheritedfrom themother,butaffectsmenmosti.e(themotheristhecarrier)

Symptoms

Thereisseverebleedingwhichmayoccurwithoutanyapparentreasone.gfrom tooth

extraction.

Diagnosis

Bloodanalysisthroughfullhaemogram

Theconditionisdiagnosedby18monthsofage.

Management

- Bloodtransfusion

- Haematenics

- Avoidinjuriesandinjectionsespeciallyintramuscular.

- Followupcare.

3.DISSEMINATEDINTRAVASCULARCOAGULATION(DIC)

Alsocalledconsumptioncoagulopathy.



Itisaconditionwherebysmallbloodclotsdisseminated/spreadthroughstream

therebyblockingthesmallboodvesselstherebydepletingtheclottingfactorswhichare

neededtocontrlbleedingsothereisnohemostatis.

Itbeginswithexcessiveclottingthatisstimulatedbyatoxicsubstance.

Peopleatrisk

- Complicatedobstetricsurgeryorduringchildbirth.

- Peoplewithleukemia,CAstomachCApancreasesCAprostate.

- Severebacterialinfectonsbecauseoftoxinsleadingtobloodclotting.

Clinicalfeatures.

- Severebleedingfrom incisionsiteorfrom torntissuesasitfollowssurgeryor

childbirth.

- Bleedingmaypersistinthesiteofivinjectionorpuncture.

- Massivebleedinginbrain,hit,skinandotherorgans.

Note:clotsmaydamagethekidneys.

Diagnosis

- Throughclinicalfearturesandhistorytaking.

- Bloodanalysis.

Management

- Transfusionplateletsandotherclottingfactors.

- Maybegivenheparintoslowclotting.

- Managethecausee.gbacterialinfectionegifduringiscandohysterecto

4.WHITEBLOODCELLSDISORDERS.

NormalWBClevelsare4,000to10,000/mm3thesedisordermaybelessormoreWBC.

a)Neutropaenia

ThisisanabnormalnumberofNeutrophilisinblood.

Causesofneutropaenia

Ineffectiveproductioninbonemarrow.

I. Canbecausedbyhereditaryfactors,cancer,certainmedicationse.ganticonvuls

antsandchlorophenicolwhichdepressesbonemarrow.

II. VitaminB12offolatesdeficiency

2.LargenumberbeingdestroyedinconditionlikeautoimmunediseaseegSLED



chemotherapy.

Signsandsymptoms

 Fever

 Severeinfection(sepsis)

 Mothulcers

 Diarrhoea

 Chills

 sorethroat.

Diagnosis

Fullbloodcount

Bonemarrowbiopsy.

Management

- Treatthecause

- Granulocytescolonystimulatingfactor(hcsf)

- Othergeneralmanagementeggivingantibiotics.

Lymphocytes

Abnormallynumberoflymphocytes.

Levelsoflymphocytes

Inchildrenis≤3,000/mm3 inlymphocytopaenia

Inadultsis≤15,000/mm3

Causes

- Severestress

- Corticosteroids

- Chemotherapy

- Radiotherapy

- Hereditaryfactors

- Aids

- Cancere.gleukemia

- Chronicinfectionse.gTB.



ClinicalFeatures

- Frequentinfectionsfrom fungi,bacteriaandparasites.

Diagnosis

- Bonemarrowbiopsy

- Fullbloodcount

Management

- Treatandmanagethecause.

- Livehammaglobulini.esubstancesrichinantibiotics.

- Treattheinfections,thepatienthaspresentedwith

- Bonemarroworstem transplantation.

- Othergeneralmanagement.

(C)EOSINOPHILIA

- Abnormallynumberofeasinophilsinblood

- Itcouldbearespondtoparasites,allergiesorabnormalcells.

Signsandsymptoms

- Inflammation

- Rashes

Management.

Treatthecause’se.g.allergiesofparasites,fungi.

5 LEUKAEMIA

Leukaemiaisthecancerofbloodcellsorbonemarrow.

Itischaracterizedbyabnormalproliferation(multiplication)ofbloodcellsusually

leukocytes(whitebloodcells).

Causes

- Radioactiveexposure

- Viruses

- Chemicalse.gbenzene

- Anticancerdrugs(chemotherapy)



NB:

Theleukemiacellsinvadetheboneborrowandeventuallyotherorgans.

Classification

1.It’sclassifiedaccordingtohowquicklytheyprogressi.e.(a)acuteor(b)Chronic.

2.Whichkindofbloodcellstheyaffect?Theyaffectthelymphocytesand

myelocytes.

(a)Acutelymphocyticleukemia

- It’salifethreateningdiseaseinwhichthecellsthatnormallydevelopsinto

lymphocytesi.elymphoblastbecomecancerousandrapidlyreplacethe

normalcellsinthebonemarrow.

- Itisthemostcommoncancerinchildrenandoftenaffectschildrenofage3

to5yearsandinadolescents.

Clinicalfeatures

- Generalbodyweakness

- Dyspnoea

- Frequentinfections

- Fever

- Boneandjointspains.

Leukaemiacellsinbrain-presentsignsofincreasedintracranialpressure.

Diagnosis

1.Completebloodcellcount(shownormalincreasedordecreasedbloodcells)

- Decreasedplateletsandwhitebloodcells.

- Immaturewhitebloodcellsincirculation

2.Bonemarrowbiopsy.

Management

- Bonemarrowtransplant



- Chemotherapy/radiotherapy

- Transfusiontoblood

- Erythropoietintostimulatethebonemarrow

- Antibiotics

- Prognosis-goodforchildrenbetween3to5yearsandpoorforthoseover20

years.

- Analgesics.

Complications

- Anaemia

- Meningitis

(b)ChronicLympholyticLeukaemia

- Itischaracterizedbyalargenumberofcancerousmaturelymphocytesand

enlargedlymphnodes.

- 3/4ofthosepeopleareover60years.

- Itiscommoninmenthanwomen

- Thenumberofcancerousmaturelymphocytesincreasesfastinthelymphnode,

thentospleenandliverwhichthenenlarges.

Clinicalfeatures

- Anaemia

- Decreasedlevelsofantibodies

- Thereisconfusedimmunesystem suchthatthereisdestructionofredblood

cellsandplatlets.

- Inflammationofbloodvessels

- Rheumatoidarthritis

- Enlargedlymphnodes.

Managementanddiagnosissameasacutelymphocyticleukemia.

AcuteMyelocyticLeukemia.

- Isalifethreateningdiseaseinwhichthemyelocytesbecomescancerousand

rapidlyreplacethenormalcellsinthebonemarrow.



- Itaffectsadultsmostly.

Causesofpredisposingfactors.

- Exposuretoradiation

- Somecytoxicdrugs

Symptoms,diagnosisandmanagement.

- Sameastheoneforchronicmyeloctticleukaemia.

Chronicmyelocyticleukaemia.

- Itisadiseaseinwhichthecellsinthebonemarrowbecomecancerousand

producesalargenumberofgranulocytes.

- Itaffectsanyanyageandsex.

- Theleukaemiacellsrangefrom veryimmaturetomatureforms.

Clinicalfeatures.

- Inearlystagestherearenosymptoms.

- Anaemiamanifestationsinlaterstages.

- Therearesensationsoffullness(abdomeni.espleenomegallly.)

- Featuresassociatedtoleukocytopenia(reducedW.B.C)

- Skinnodulesfilledtoleukaemicgranulocytes.

Diagnosis

- Completebloodcont

- Bonemarrowanalysis

- Chromosomalanalyticofwhitebloodcells.

Management.

- Nocuresupportivemanagementtoslowtheprogssionlike-

- Bonemarrow

- Bloodtransfusion

- Radiotherapy

- Spleenectomy



Drugsgiven-interferonalphawhichnormalizesthebonemarrow.

Hrdroxurea-it’sanantitoxicdrug.

PLASMACELLSDISORDERS.

- Theseareconditionsinwhichagroupofplasmacellsmultiplyexcessivelyand

produceslargequantitiesofabnormalantibodies.

- Theantibodiesnormallywillproducecalorieswhichfighttheantigensbutinthis

casetheabnormalantibodieswhichareproduceddoesnotprotectagainst

infectionstherebynormalantibodyproductiondecreasesthusonebecomes

morevulnerabletoinfections.

(a)Multiplemyeloma

- Thisistheplasmacellscancerinwhichabnormalplasmacellsmultiplies

formingtumorsinthebonemarrowandproducesalargerquantityofabnormal

antibodiesthataccumulateinbloodorurine.

- Plasmacellstumorsarecommoninthepelvis,spineribsandthescalpI.ewhere

thebonemarrowisfoundandsometimesoutsidethebonei.ethelungsandthe

reproductiveorgan.

- Theabnormalantibodiesmayendupinthekidneysandotherorgansleadingto

organfailureegkidneyfailure.

- AbnormalantibodiestracesintheurinearecalledBenceJonesproteins.

Clinicalfeatures

- Paininthebones

- Weaknessofthebonesthuseasytofracture

- Anaemia

- Recurrentinfectionorgansfailuree.g.kidneyfailure

- Thicknessofbloodviscosityinterferingwiththeflowtothetoesandfingers

Diagnosis

- BenceJonesproteinsinurine

- Bonemarrowbiopsy



- X-ray(scalp,pelvis,ribs)

- Fullhaemoglobin–thereisincreasedESR

- Highcalcium levels.

Management

- Nocure,givesupportivemanagement

- Radiotherapy

- Analgesic

- Drinkingalotoffluids.

- Exercisetoreduceosteoporosis

- Antibiotic

- Bloodtransfusion

- Chemotherapy

- Erythropoietin

Specialdonationsprocedures.

Thereare3specialdonationsprocedures.

1.Apheresis

Thedonorgivesonlythespecificcomponentsneededbytherecipiente.g.platelets,red

bloodcellsandtherestofbloodisgivenbacktothedonor.

2.Autologoustransfusion

Thisisselftransfusionincaseofseverebleedingorwhenoneisundergoingsurgery.

3.Directedordesignateddonation.

Thisisblooddonationforafamilymemberorfriend.

CARDIOVASCULARDISORDERS

Symptomsofcardiacdisease.

1.Severechestpainsdueinadequateblood.

Supplyalsoinadequateoxygensupplycausingishaemia.



- Therearemetabolicwasteswhichproducescrampingwhichispainful.

2.Dysphnoe(shortnessofbreath)

- Thisisbecauseoffluidsleepingintoairspacesofthelungsleadingto

pulmonaryoedemaorcongestion.

3.Lightheadednessandfaintingduetolackofadequatebloodsupplytobrain.

4.Palpitations–Thisisforcefulirregularorrapidheartbeatduetocardiac

compensatoryactivity.

5.Fatigue–Thisisbecauseofinadequatebloodsupplytothemusclesespecially

duringexercises.

Itsfeelingweakandtired.

CONGESTIVECARDIACFAILURE(CCF)

Itissevereconditioninwhichthequantityofbloodpumpedbythehearteachminute

(cardiacoutput)isinsufficienttomeetthebodyssnormalrequirementforoxygenand

nutrients.

Thereare3majorcausesofCCF.

1.Conditionsthataffecttheheartmuscles

Coronaryheartdiseasewhichinterferewithnormalbloodsupplytothecardiacmuscles

andmyocardiliswhichistheinfectionoftheheartmusclebybacteria.

2.Conditionsthatinterferewithflowofbloodbetweentheheartchamber.

e.gstenosisofthesemi-lunarvalvesandstenosisoftheatriaventricularvalves.

Abnormalemptyingoftheheartorbackflowofbloodduetoinsufficientlyofthe

atrioventricularvalves.

3.Conditionsi.esystematicdiseasewhichcausedemandofextranutrientsand

oxygene.g.

Thyrotoxicosis,anaemiaandmalnutrition.



PATHOPHYSIOLOGYOFCCF

Cardiacoutputisbelownormalrangeand(cardiacoutputisequaltoheartratexstroke

volume)

strokevolume-istheamountofbloodejectedbyaventricleduringeachsystolic

contractionbecauseofreducedcardiacoutput,theheartworkshardoveraperiodof

timetomeetbodysupplyofoxygenandnutrientsthereforetheheartmusclesbecome

enlargedandthisenlargementmakesthehearttoincreasethecardiacoutputbut

eventuallytheheartisnotabletofunctionwellbecausemusclesareoverstretchedand

overstrainedandthisresultsindecreasedpumpingabilityandheartfailure.

NOTE:compensatorymechanism ofCCF

Note:whenthereisreducedoutputthereisgoingtobeactivationofsympathetic

nervoussystem henceincreasingheartrate,palpitationsmechanism tocompensate.

Therash(renninangiotensinstimulatinghormone)

Activatedduetoreducedrenalbloodflowhenceactivating(rash)system whererennin

convertsangiotensin1toangiotensin11whereangiotensin11.

Laterhypertenhonwillresult.

Factorsinfluencingcardiacoutputandstrokevolume

1.Heartrate:thenumberattimeeachventriclecontractsperminute.

2.Pre-loadvolumei.e.ofbloodatendofdiastolei.e.heartrelaxationbefore

ventriclecontraction(systole).

Franksterlinlawoftheheartstatesthatthestretchingofthemyocardialfibresduring

diastoleincreasestheforceofcontractduringsystole.

3.Aftervolume,theresistanceagainstwhichtheventriclesmustpump.

It’saffectedbysystematicvascularresistance.

4.Contractilitythisisthesystematicvascularresistancegeneratedbythe

myocardium undergivenconditions.

Impairedcardiacfunctionsresultsin–

1.Leadstofailuretoemptythevenousreservoirsothesystemicandpulmonary

venousvolumesareelerated.



2.Thereisreduceddeliveryofarterialbloodintoarterialcirculationi.etheamount

ofbloodejectedintotheaortaandpulmonaryarteriesarereduced.

ClinicalmanifestationsofCCF

Therearefourcomponentsofthesyndrome.

1.Rightsidedheartfailure(cor-pulmonale)

Symptoms

- Increasedsystemicvenouspressure

- Jugularvenousdistance

- Hepatomegally

- Peripheraloedema

- Thereisascites

- Shortnessofbreath(dyspoea)

- Excersiceintolerance

- Chestdiscomfort.

2.Leftsidedheartfailure

- Elevatedpulmonaryvenouspressure(i.etolungs)

- Decreasedcardiacoutput

- Breathless

- Fatigueandweakness

- Confusion

- Pulmonaryoedema

- Hypotension.

3.Caridiogenicshock

Thisiscirculatoryfailuredueoseveredepressionofthemyocardialcontractilityin

whichthecardiacoutputismarkedlydepressed.

Symptoms

- Hypotension

- Tachycardia



- Oliguria

- Impairedmentation(ptisnotmentallyupright)

4.Acutepulmonaryoedema

- Markeddysphoeaandorthophoea

- Thereisexpectorationofflothysputum.

- Pallorandcyanosis

- Confusion.

Diagnosisofheartfailure

1.Throughsignsandsymptoms(throughhistorytakingandexamination)

2.Chestx-raywhichwillshowcardiomegally

3.Ech(electro-cardiogram)willshowabnormalelectricwaves.

4.Throughbloodstudies(bloodanalysis)thereisacardiacenzymefoundinblood

5.Urinalysis

Inurinethereisacardiacenzyme.

ManagementofCCF

Oncethereisheartfailure,nocompletecare.

Aims

- Topromoterestandreducetheheartworkload

- Toincreasetheheartcontractionstoincreasecardiacoutput.

- Toremoveexcessfluidsfrom thebody.

IntreatmentofCCFthereare3approaches

1.Toremovetheunderlyingcause.

Throughsurgicalinterventione.g.torepairtheheartvalves,removaloftumors.

Medicalintervention

Gireinotropicse.gdigoxin(digitalis)toincreasethecontractilityandforceoftheheart.

Diuretics-e.glasixwhichreducesthevenouspressurei.e.oedema.

Ace-inhibitors(angiotensinconvertingenzymesinhibitors)egcaptopril.

Thisreducesperipheralpressureandafterload.



Hydralazine–tolowerthebloodpressure.

2.Removalofprecipitatingfactors.

- Avoidsmoking

- Lowsaltdiet

- Weightreduction

- Physicalandemotionalrest

- Avoiddrinkingalcohol.

3.Controlofheartfailure.

- Earlytreatmentofinfection(rheumaticheartdisease)

- Frequentmedicalcheckups

- Improvequalityoflifethroughproperdietandexercise

- Weightreduction.

Heartvalvedisorders.

Triscupidvalve-opensfrom therightautrium totheleftventricle.

Pulmonaryvalve–openfrom rightventricleintopulmonaryarteries.

Bicuspidvalve–opensfrom leftatrium intotheleftventricle.

Aorticvalve–opensfrom theleftventricleintotheaorta

Heartvalvemalfunctioning

Valveregurgitation–leakingofbloodandgoesback.

Valvestenosis-failureofthevalvestoopenadequately.

Mitralvalveregurgitation.

Thisisleakageofbloodthroughthemitralvalveeachtimetheleftventriclecontract.

Thereisleakageofbloodbacktotheleftatrium increasingthevolumeandpressurein

thelungs.

Causesofmitralvalveregurgitation.

- Heartattack



- Rheumativefevers

- Hearttumors.

Clinicalfeatures

- Chestpainsheartmurmurs

- Dullbreathsounds

- Palpitations

- Artialfibrillation.

Management

1.Surgery

Valvaplasty-orreplacement

2.Givingantibiotics

3.Hiredrugsforatrialfibrillation

Fibrillation-istherapidcontractionoftheatrium causingirregularcontractionofthe

atrium causingirregularcontractionoftheventriclesinbothrhythm andforce.

Mitralvalvestenosis

- Isthenarrowingofthemitralvalveopeningthatincreasesresistancetoblood

flowfrom theleftatrium totheleftventricle.

- Italwaysresultsfrom

 Rheumaticfever

 Congenital

 Clotsobstructtheflowofbloodthroughthevalvesproducingthesame

effectsasstenosis.

Signsandsymptoms

- Pulmonaryoedema

- Heartfailure

Preventionandmanagement

- Preventrheumaticfever

- Givedrugsforheartfailure

- Valvereplacementorrepair.

Mitralvalveprolapse

Thevalveleafletsbulgeintotheleftatrium duringventricularcontraction,sometimes



allowingleakageofsmallamountofbloodintotheleftatrium.

Itscommoninwomenthanmen.

Causes

Itisinherited,thereisconnectivetissuedisorderresultinginenlargementofoneorboth

ofthemitralvalveleaflets.

Symptoms

- Chestpain

- Palpitations

- Migraineheadache

- Dyshoea

Preventionandmanagement

- Patientisadvisedtoeliminatecaffeinefrom diet.

- Stopsmoking

- Patientshouldbegivenantibioticsbeforedentalsurgery,becausetheywill

introduceinfectiousagentssystematicallyintoheartvalves.

- Surgery=valvoplasty.

- Drugsarecalcium channelblockers.

HYPOTENSION(lowbloodpressure)

Thisislowbloodpressureo0flessthan80mm/hgi.esystolicorlessthan60mm/hg

diastolic.

Causes

- Pregnancy

- Medicationse.gdiuretics,antihypertensives

- Heartproblemse.gCCF

- Endocrineproblemseghypothyroidism andhypothyroidism.

 Addisondiseasei.eadrenalinsufficiency.

- Hypoglycemia

- Dehydrationi.efluidloss

- BloodlossegduringanRTA

- Severeinfection(septicemia)



- Allergicreactions(anaphylacticshock)

- Nutritionaldeficiency(lackofvitB12andFollettleadstoanaemia.

Clinicalfeatures.

- Dizziness

- Blurredvision

- Fainting

- Nausea

- Coldclummyskin

- Rapidshallowbreathing

- Fatigue

- Depression

- Thirst

Typesoflowbloodpressure.

1.Postural(orthostatichypotension)

2.Multiplesystem atrophy(shy-draggersyndrome)

3.Postproudalhypotension

4.Neuralmediatedhypotension.

1.Posturalhypotension(orthostatic)

Thisissuddendropofbloodpressurewhenonestandsupafterlyingdown.

Thistypeofhypotensioninolderadultscanalsoaffectyounghealthypeoplewhostand

upsuddenlyaftersittingwiththeirlegscrossedforlongperiodsorafterdoingexercises

forsometimeinsquattingposition.

2.Multiplesystem atrophy

- Thisisduetonervoussystem damage

- Alsocalledshy-draggersyndrome.

- Thisisprogressivedamagetotheautonomicnervoussystem (ans)which

controlinvoluntarysystem heartrate,breathinganddigestion

3.Postpraidalhypotension.



Thisislowbloodpressureaftereating.

Alargeamountofbloodflowstothedigestivetractandyourbodycounteractsthisby

increasingtheheartrateandconstrictingsuddenbloodvesselstohelpmaintainnormal

bloodpressurebutinsomepeoplemechanism fails.

4.Neutrallymedicatedhypotension.

Thisislowbloodpressureresultingfrom faultybrainsignals.

Unlikeorthostatichypotension,itcausesBPtodropafterstandingforlongerperiodof

time.

Thisaffectsyoungpeople.

Occursbecauseofamiscommunicationbetweentheheartandthebrain.

Riskfactorsofhypotension.

Age:postpraidalandorthostatichypotensionoccursinolderadultswhileneutrally

medicatedhypotensionaffectschildrenandyoungeradults.

Medication;egdiuretics,antihypertensive.

Certaindiseasese.gheartdisordersandalsoParkinson’sdisease.

Diagnosisofhypotension.

Throughmonitoringofvitalsignsi.eBP

Throughsignsandsymptoms.

Throughbloodtestsi.elowHB,hypoglycaemia.

ThroughEEGshowsirregulativitiesinheartrhythm.

Lifestylesandhomeremedies.

- Advicepeopletotakemorewaterandlessalcoholbecausealcoholstimulate

diureticstoslow,takeiteasywhenyoumovefrom aproneorsittingupposition

from standingposition,beforegettingoutofbedinthemorningbreathedeeply

forafewminutesandslowlysitdownbeforestanding.

- Sleepingwithyourheadslightlyelevated.



NOTESUNDERCCF

Twogroupindicatorsofheartdiseasesccf.

1.Hemodynamicindicators.

Thereiselevatednventricularanddiastolicpressures

Eleratedsystematicandpulmonarypressureanddecreasedcardiacoutput.

Systemic– SVC

LVC

Pulmonary–Lungs.

2.Clinicalindicators

Activatedcompensatorymechanism.

Insympatheticsystem,thereisincreasedheartrteandbreathsounds.

Inkidneys-thereisfluidretentionandperipheralvasoconstriction.

- Stretchingofcardiacmusclesanddilatationtoincreasethecardiacvolume.

- Thereismyocardialhypertrophy(enlargement)

- Thereisaccumulationofextracellularfluidwhichleadstooedemaandthereis

impairedorganperfusion.

SHOCK.

Thisisseriouslifethreateningmedicalconditionwhereinsufficientbloodflowreaches

thebodyissues.

Asthebloodcarriesnutrientsandoxygenaroundthebody,reducedbloodflowhinders

thedeliveryofthesecomponentstothetissuesandcansupportthetissuesfrom

functioningproperly.



Stagesofshock(ICPR)

1.Initialstage.

Thehypoperfusionalstagecauseshypoxialeachingtothe,mitochondriabeingunable

toproduceATPandduetolackofoxygenthecellmembranebecomesdamagedand

becomesleakytoextracellularfluid.

Cellewillthereforeperform anaerobicrespirationthereforebuildupoflacticandphyric

acidleadingtosystemicacidosis.Theprocessofremovingthecompounds(lacticand

pyruvicacid)bytheliverrequiresoxygenwhichabsent.

2.Compensatorystage.

Thisischaracterizedbytheb0odyemployingphysiologicalmechanism including

hormonalandbiochemicalmechanismsinanattempttoreversethecondition.

Asaresultofacidosistherewillbehyperventilationinordertogetridofthecarbon

dioxide.Theboro-receptorsinthearteriesdetectthehypotensionthusadrehalineand

noradrehalinewhichcausesvasoconstrictiononwithamildincreaseinheartrate

resultinginanincreaseinBPantidiuretichormone(ADH)orvasopressinisthefore

releasedtoconservethefluidinthekidneys.

3.Progressiveordecompensatingstage.

Herethecompasatorymechanismsbegintofailandbecauseordecreased

perfusionincells,sodium ionsbuildupwithinthecellswhileK+leaksout.

asanaerobicmetabolism continueincreasingthebody’smetabolicacidosis,there

willbeincreasedhydrostaticpressureandcombinedwithhistaminereleasethere

willbeleakageoffluidandproteinsintothesurroundingtissues.Asthisfluidislost,

thebloodconcentrationandviscosityisgoingtoincrease.

4.Refractoryorirreversiblestage.

Atthisstage,thevitalorganshavefailedandshockcannolongerbereversed.Brain

damageandcelldeathhaveoccurredanddeathwilloccurimminentlyi.e.(deathis

unavoidable).



Typesofshock

1.Hyporolaemicshock

2.Cardiacshock

3.Distributiveshock

- Septicshock

- Anaphylacticshock

- Neurogenicshock

4.Obstructiveshock.

1.Hyporolaemicshock.

Thisisthemostcommontypeofshockandit’sbasedoninsufficientcirculatoryvolume.

Causes

- Bleeding(hemorrhage)

- Severelossoffluid

- Severeburns.

2.Cardiogenicshock.

It’scausedbythefailureofthehearttopumpeffectively.

Itcanbeduetothedamageofheartmusclemostoftenfrom amyocardialinfarction.

Othercauses

- Arrhythmias

- CCF

- Cardiomyopathyi.eaffectsmusclesofthehearte.gpericarditisandendocarditis.

- Cardiacvalveproblems.

3.Distributiveshock

Itissameashyporoelemicshackbutherethreisaninsufficientintravascularvolumeof

blood.



TYPE

(a)Septicshock

Thisiscausedbyanoverwhelminginfectionleadingtovasodilatatione.ggram negative

bacteriae.gneiseriagonococci.E.coli,klebsiella.

Themicro-organismsreleasesanendotoxinwhichcausesadversebiochemical

immunologicalandoccasionallyneurologicallyeffectswhicharehamfultothebody

sameappliytothegram positivecoccialsoproducesameexotoxins.

(b)Anaphylacticshock.

Cuasedbysevereanalhylacticreactiontoanallergen,antigen,drugorforeignprotein

causingthereleaseofhistaminewhichcauseswidespreadvasodilation.

(c)Neurogenicshock.

Itistherarestform ofshock.

Itiscausedbytraumatothespinalcordresultinginsuddenlossofautonomicand

motorreflexesbelowtheinjurylevel.

4.Obstructiveshock

Heretheflowofbloodisobstructedwhichimpedes(prevents0circulationandcan

resultincirculatoryarrest.

(1)Cardiactemponade

Inwhichfluidinthepericardium preventsinflowofbloodintotheheart.

i.efluidinthepericardium causespressureonthebloodvessel.

(2).Constructivepericarditis.

Thisiswherebythepericardium shrinksandhardensthuspreventsinflowofblood.

3.Tensionpneumothorax.



ThroughincreasedintrathoracicPulmonarypressurebloodflowtotheheartis

prevented.

4.Pulmonaryembolism.

AnEmboli,thrombuspreventsbloodflowfrom lungstotheheartcausingshock.

Signsandsymptomsofhyporolamicshock.

- Anxiety

- Restlessness

- Alteredmentalstateduetodecreasedcerebralperfusionandhypoxia.

- Hypotensionbecauseofdecreasedcirculatoryvolume.

- Arapidweakthreadpulseduetodecreasedflowofbloodcombinedwith

tachycardia.

- Coolclumpsyskinduetovasoconstriction

- Rapidandshallowrespirationduetostimulationofsympatheticnervoussystem

becauseofacidosis.

- Hypothermiaduetodecreasedperfusionandevaporationofsweat.

- Thirstanddrymothduetoifluiddepletion.

- Coldandmottledskin(cutismormorata)especiallyinextremitiesdueto

insufficientperfusionoftheskin.

- Distractedlookintheeyesorstaringintospaceoftenwithdilatedpupil.

Cardiogenicshock.

Signsandsymptoms.

Signsaresimilartohyporolemicshockbutinadditionthereisdistendedjugularvein

duetoincreasejugularvenouspressure.

- Thereisalsoabsentpulseduetotachyarrhythmias.

Obstructiveshock.

Signsandsymptoms.

- Alsosimilarashypovolemicshock



- Alsotherearedistendedjugularveins.

Distributiveshock

Signsandsymptoms.

Septicshock-itssignsaresimilarwithhyporalemicshock.Butthereispyrexiaor

hyperthermiadutooverwhelmingbacterialinfection.

Neurogenics/s

Similartohypovolemicshockexpectinskincharacteristics.

Anaphylacticshock

Signsandsymptoms.

- Thereareskineruptions

- Localizedoedemaespeciallyaroundtheface.

- Weakandrapidpulse

- Breathlessandcoughduetothenarrowingoftheairways.

Managementofhyporolamicshock.

- A,B,Cairway,breathingandcirculation,resuscitation

- Hydrate(fluidandelectrolytesconservation)

- Bloodtransfusion

- Inotropicagents’e.g.dopamine,increaseforceandpressureoftheheartbeat.

- Treattheunderlyingshock.

Managementofcardiogenicshock

 Fluidreplacement

 Keepptwarm (useblankets)

 Antidiuretics

 Useofantishocktrouser–theycompressthelegsandconcentratebloodinto

vitalorgans



ManagementofDistributiveshock.

Septic

- Useofstrongparentalantibioticstotreatthebacterialinfection.

- Supportivecaree.g.useofoxygen,re-assure.

Anaphylacticmx

- Puttheptintrendelburgpositioni.e.legsupandheadlowerthanthelimbs.

- Useofantidiureticsetc.

Obstructiveshockmx

- Removetheobstructionfirst.

Pneumothoraxandhaemothorax

Inthesecasesinsertanunderwatersealdrainage.

Pulmonaryembolimx

- Thromboliticsdrugs.

- Embolectomy

Cardiactemponade.

Istreatedbydrainingfluidform thepericardialspacebyuseofprocedurecalled

periocadiocentesis.

CORONARYARTERYDISEASE.

- Alsocalledcoronaryheartdiseaseorcoronaryatheroschlerosis.

- Itistheprogressivenarrowingofthearterythatnourishestheheartmuscles.

- Oftentheyarenosymptomsbutifoneormorearteriesbecomeseverly

narrowedAnginapectorismaydevelopduringexercise,stressorothertimes

whentheheartmuscleisnotgettingenoughblood.

Cause

Thenarrowingisduetothebuildupoffattypledgei.e.atheroschlerosisalongtheartery



walls.

Thesedepositsarecomposedofcholestralandothelipids.

Treatment

- Givebeta–blockingdrugse.g.nitrateswhichactbyblockingtheeffectof

sympatheticnervoussystem ontheheartthusslowingtheheartrate.

- Givecalcium channelblockerbyreducingtheamountofcalcium thatentersthe

musclesinthecoronaryarterywallsspasmscanbeprevented.

- Surgerycalledangioplastyandcoronarybypassi.e.removingandreplacementof

thecloggedcoromyartery.

- Note:Toincludethenursingcaremanagementofcoronaryheartdisease.


