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Question

Secondassignment

1.Discussthepathophysiologicalprocessinvolvesinrenalfailure?



RENALFAILURE

Kidneyfailure,alsoknownasend-stagekidneydisease,isamedicalconditionin

whichthekidneysarefunctioningatlessthan15%ofnormalcapacity,causinga

decreaseofnotonlyglomerularandtubularfunctionbutalsoendocrinerenalfunction

occurs.Kidneyfailureisclassifiedaseitheracutekidneyfailure,whichdevelopsrapidly

andmayresolve;andchronickidneyfailure,whichdevelopsslowly.

ACUTEKIDNEYFAILURE

Acutekidneyfailureisarapidlyprogressivelossofrenalfunction,generally

characterizedbyoliguria(decreasedurineproduction);andfluidandelectrolyte

imbalance.Itcanresultfrom avarietyofcauses,generallyclassifiedasprerenal,

intrinsic,andpostrenal.Manypeoplediagnosedwithparaquatintoxicationexperienceit,

sometimesrequiringhemodialysis.Theunderlyingcausemustbeidentifiedandtreated

toarresttheprogress,anddialysismaybenecessarytobridgethetimegaprequiredfor

treatingthesefundamentalcauses.

CHRONICKIDNEYFAILURE

Chronickidneyfailurecanalsodevelopslowlyand,initially,showfewsymptoms.It

canbethelongterm consequenceofirreversibleacutediseaseorpartofadisease

progressionlikediabeticnephrophatyandglomerulonephritis.

CAUSESOFKIDNEYFAILURE

Causesofacutekidneyfailureincludelowbloodpressure,blockageoftheurinary

tract,certainmedications,musclebreakdown,andhemolyticuremicsyndrome.

Causesofchronickidneyfailureincludediabetes,highbloodpressure,nephrotic

syndrome,andpolycystickidneydisease.

DIAGNOSIS

Diagnosisofacutekidneyfailureisoftenbasedonacombinationoffactorssuch

asdecreaseurineproductionorincreasedserum creatinine.

Diagnosisofchronickidneyfailureisbasedonaglomerularfiltrationrate(GFR)of



lessthan15ortheneedforrenalreplacementtherapy.

COMPLICATIONS

Complicationsofacuteandchronicfailureincludeuremia,highbloodpotassium,

andvolumeoverload.Complicationsofchronicfailurealsoincludeheartdisease,high

bloodpressure,andanemia.

THEPATHOPHYSIOLOGICALPROCESSESOFKIDNEYFAILURE

ACUTEKIDNEYFAILURE

Acutekidneyfailureusuallyoccurswhenthebloodsupplytothekidneysis

suddenlyinterruptedorwhenthekidneysbecomeoverloadedwithtoxins.Causesof

acutekidneyfailureincludeaccidents,injuries,orcomplicationsfrom surgeriesinwhich

thekidneysaredeprivedofnormalbloodflowforextendedperiodsoftime.Heart-

bypasssurgeryisanexampleofonesuchprocedure.

Drugoverdoses,accidentalorfrom chemicaloverloadsofdrugssuchasantibiotics

orchemotherapy,beestingsmayalsocausetheonsetofacutekidneyinjury.Unlike

chronickidneyfailure,however,thekidneyscanoftenrecoverfrom acutekidneyfailure,

allowingthepersontoresumeanormallife.Peoplesufferingfrom acutekidneyinjury

requiresupportivetreatmentuntiltheirkidneysrecoverfunction,andtheyoftenremain

atincreasedriskofdevelopingfuturekidneyfailure.

Amongtheaccidentalcausesofacuterenalfailureisthecrushsyndrome,when

largeamountsoftoxinsaresuddenlyreleasedinthebloodcirculationafteralong

compressedlimbissuddenlyrelievedfrom thepressureobstructingthebloodflow

throughitstissues,causingischemia.Theresultingoverloadcanleadtotheclogging

andthedestructionofthekidneys.Itisareperfusioninjurythatappearsafterthe

releaseofthecrushingpressure.Themechanism isbelievedtobethereleaseintothe

bloodstream ofmusclebreakdownproducts–notablymyoglobin,potassium,and

phosphorus–thataretheproductsofrhabdomyolysis(thebreakdownofskeletal

muscledamagedbyischemicconditions).

Treatmentofacutefailuredependsontheunderlyingcause.

CHRONICKIDNEYFAILURE

Chronickidneyfailurehasnumerouscauses.Themostcommoncausesofchronic

failurearediabetesmellitusandlong-term,uncontrolledhypertension.Polycystickidney



diseaseisanotherwell-knowncauseofchronicfailure.Themajorityofpeopleafflicted

withpolycystickidneydiseasehaveafamilyhistoryofthedisease.Othergenetic

illnessescausekidneyfailure,aswell.

Overuseofcommondrugssuchasibuprofen,andacetaminophen(paracetamol)

canalsocausechronickidneyfailure.

Someinfectiousdiseaseagents,suchashantavirus,canattackthekidneys,

causingkidneyfailure.

Chronicrenalfailureiscausedbyaprogressivedeclineofallkidneyfunctions,

endingendwithterminalkidneydamage.Duringthistime,thereismodulationand

adaptationinthestill-functionalglomeruli,whichkeepsthekidneysfunctioningnormally

foraslongaspossible.Theremainingglomeruli,therefore,experienceariseinpressure

throughhyperfiltration.Thereleaseofvariouscytokinesandgrowthfactorsleadsto

hypertrophyandhyperplasia.Atthesametime,thefunctionoftheglomerulisuffersdue

totheexcessivedemandsonthem,leadingtoincreasedpermeabilityandproteinuria.

Increasedproteinconcentrationsintheproximaltubesystem aredirectnephrotoxins

andcanfurtherimpairkidneyfunction.

Therearefourphasesofchronicrenalfailure,namely:

1.ReductioninExcretoryFunction:Breakdownofexcretoryfunctionisthe

consequenceofanaccumulationofendogenousandextraneoussubstances.

Thisleadstochangesinpharmacokineticsandanincreaseintheconcentration

ofvariousmedications.

2.ReductioninIncretoryRenalFunction:Becausethekidneyplaysapartinthe

regulationofmanyimportanthormonalcycles,chronicrenalfailurealsohas

endocrinalconsequences.Throughashortageoferythropoietin,thereisa

reductioninerythrocytesynthesis,whichleadstorenalanemia;uremiathen

leadstoareductionoffunctionalerythrocytesduetohemolysisorhemorrhages.

VitaminDproductionisalsoimpaired,andphosphateexcretionisreduced.

Secondaryhyperparathyroidism andtheassociatedrenalosteopathy(‘high-

turnover’osteopathy)developasaresultofhyperphosphatemia.Paralleltothis,

otherpathomechanismsleadtoadisruptioninbonemetabolism:osteomalacia

occursduetoadisruptionofmineralization,andadynamicbonediseaseoccurs

duetoareductioninbonecellactivity(particularlyindialysispatients).



3.Over-hydrationandtheDisruptionofElectrolyteBalance:Aslongastheglomeruli

canmanagetocompensate,diuresisandfractionalsodium excretionrise.Ifthe

glomerularfiltrationratenoticeablydrops,thentheabilitytocompensateis

exhausted,leadingtoincreasedretentionofwaterandelectrolytes.Hypertension,

pulmonaryedema,andperipheraledemaresultfrom overhydration.Waterand

saltexcretionaretherebyinextricablylinked.Diureticscanaidinwaterandsalt

excretionwherecriticalglomerulardamageispresent.Earlylossofsaltsasa

resultofthedisturbanceintheresorptionprocesscanactuallybemadeworse

bytheuseofdiuretics.Thus,astheglomeruliadapttocompensate,thetubular

transportmechanismsalsoadaptinordertopreventhyperkalemiathrough

increasedpotassium secretion.Hyperkalemiaonlydevelopsasaresultof

hyperstimulationoftheresorptioncapacity.

4.ToxicOrganDamageasaResultofRetentionofUrinaryExcretedMetabolites:

Toxicorgandamagecanbeexplainedundertheumbrellaterm ‘uremic

syndrome.’Theriseinurinaryexcretedmetabolitesinthebloodiscalled

azotemia.Thesemetabolitesincludeurea,creatinine,beta-2microglobulin,

parathyroidhormone,amongothers.Uremicsyndrome(uremia)principally

describesasystemicdisruptionofallorganfunctions,especiallythecirculatory

system,centralnervoussystem,blood,andmembranes.Uremiacanalsoleadto

hemolysiswithanemia.Simultaneously,thrombocyteandleukocytedysfunctions

ordeficienciescanarise.Seizurescanoccur.Uremiaalsocauses

polyneuropathywithparesthesia.

Peoplewithchronicrenalfailurehaveagenerallyincreasedriskofatherosclerosis

withanelevatedcardiovascularrisk.Thisleadstomediacalcificationcausedby

calcium phosphateandtointimacalcificationthroughinflammatoryfactorsand

cholesterolplaques.Hypertensioniscommon,alongwithedemasandpulmonary

congestion.

Treatmentofchronicfailuremayincludehemodialysis,peritonealdialysis,ora

kidneytransplant.



2.Withtheaidofsuitablediagramsdiscussthetypesofdialysisyouknow?

DIALYSIS

Dialysisistheprocessofremovingexcesswater,solutes,andtoxinsfrom the

bloodinpeoplewhosekidneyscannolongerperform thesefunctionsnatural.Itisalso

calledrenalreplacementtherapy.

Dialysisisusedinpatientswithrapidlydevelopinglossofkidneyfunction,called

acutekidneyfailure,orslowlyworseningkidneyfunction,calledchronickidneyfailure.

Dialysisisusedasatemporarymeasureineitheracutekidneyfailureorinthose

awaitingkidneytransplantandasapermanentmeasureinthoseforwhom atransplant

isnotindicatedornotpossible.

PRINCIPLE

Dialysisworksontheprinciplesofthediffusionofsolutesandultrafiltrationoffluid

acrossasemi-permeablemembrane.Diffusionisapropertyofsubstancesinwater;

substancesinwatertendtomovefrom anareaofhighconcentrationtoanareaoflow

concentration.Bloodflowsbyonesideofasemi-permeablemembrane,andadialysate,

orspecialdialysisfluid,flowsbytheoppositeside.Asemipermeablemembraneisa

thinlayerofmaterialthatcontainsporesofvarioussizes.Smallersolutesandfluid

passthroughthemembrane,butthemembraneblocksthepassageoflarger

substances(forexample,redbloodcellsandlargeproteins).Thisreplicatesthefiltering

processthattakesplaceinthekidneyswhenthebloodentersthekidneysandthelarger

substancesareseparatedfrom thesmalleronesintheglomerulus.

Types

Therearetwoprimaryandthreesecondarytypesofdialysis,namely:

PRIMARYDIALYSIS

-Hemodialysis:Hemodialysisremoveswastesandwaterbycirculatingbloodoutside

thebodythroughanexternalfilter,calledadialyzer,thatcontainsasemipermeable

membrane.Thebloodflowsinonedirectionandthedialysateflowsintheopposite.The

counter-currentflowofthebloodanddialysatemaximizestheconcentrationgradientof

solutesbetweenthebloodanddialysate,whichhelpstoremovemoreureaand

creatininefrom theblood.Theconcentrationsofsolutesnormallyfoundintheurine(for



examplepotassium,phosphorusandurea)areundesirablyhighintheblood,butlowor

absentinthedialysissolution,andconstantreplacementofthedialysateensuresthat

theconcentrationofundesiredsolutesiskeptlowonthissideofthemembrane.The

dialysissolutionhaslevelsofmineralslikepotassium andcalcium thataresimilarto

theirnaturalconcentrationinhealthyblood.

Inhemodialysis,thepatient'sbloodispumpedthroughthebloodcompartmentofa

dialyzer,exposingittoapartiallypermeablemembrane.Thedialyzeriscomposedof

thousandsoftinyhollowsyntheticfibers.Thefiberwallactsasthesemipermeable

membrane.Bloodflowsthroughthefibers,dialysissolutionflowsaroundtheoutsideof

thefibers,andwaterandwastesmovebetweenthesetwosolutions.Thecleansed

bloodisthenreturnedviathecircuitbacktothebody.Ultrafiltrationoccursby

increasingthehydrostaticpressureacrossthedialyzermembraneThisusuallyisdone

byapplyinganegativepressuretothedialysatecompartmentofthedialyzer.This

pressuregradientcauseswateranddissolvedsolutestomovefrom bloodtodialysate

andallowstheremovalofseverallitresofexcessfluidduringatypical4-8hour

treatment,5to7timesaweek.

-Peritonealdialysis:Inperitonealdialysis,wastesandwaterareremovedfrom theblood

insidethebodyusingtheperitoneum asanaturalsemipermeablemembrane.Wastes

andexcesswatermovefrom theblood,acrosstheperitonealmembraneandintoa



specialdialysissolution,calleddialysate,intheabdominalcavity.

Inperitonealdialysis,asterilesolutioncontainingglucose(calleddialysate)isrun

throughatubeintotheperitonealcavity,theabdominalbodycavityaroundtheintestine,

wheretheperitonealmembraneactsasapartiallypermeablemembrane.

Thisexchangeisrepeated4–5timesperday;automaticsystemscanrunmore

frequentexchangecyclesovernight.Peritonealdialysisislessefficientthan

hemodialysis,butbecauseitiscarriedoutforalongerperiodoftimetheneteffectin

termsofremovalofwasteproductsandofsaltandwateraresimilartohemodialysis.

Peritonealdialysisiscarriedoutathomebythepatient,oftenwithouthelp.Peritoneal

dialysiscanbeperformedwithlittletonospecializedequipment(otherthanbagsof

freshdialysate).

SECONDARYDIALYSIS

-Hemofiltration:Hemofiltrationisasimilartreatmenttohemodialysis,butitmakesuse

ofadifferentprinciple.Thebloodispumpedthroughadialyzeror"hemofilter"asin

dialysis,butnodialysateisused.Apressuregradientisapplied;asaresult,water

movesacrosstheverypermeablemembranerapidly,"dragging"alongwithitmany

dissolvedsubstances,includingoneswithlargemolecularweights,whicharenot



clearedaswellbyhemodialysis.Saltsandwaterlostfrom thebloodduringthisprocess

arereplacedwitha"substitutionfluid"thatisinfusedintotheextracorporealcircuit

duringthetreatment.

-Hemodiafiltration:Hemodiafiltrationisacombinationofhemodialysisand

hemofiltration,thususedtopurifythebloodfrom toxinswhenthekidneyisnotworking

normallyandalsousedtotreatacutekidneyinjury

-Intestinaldialysis:Inintestinaldialysis,thedietissupplementedwithsolublefibres

suchasacaciafibre,whichisdigestedbybacteriainthecolon.Thisbacterialgrowth

increasestheamountofnitrogenthatiseliminatedinfecalwaste.Analternative

approachutilizestheingestionof1to1.5litersofnon-absorbablesolutionsof

polyethyleneglycolormannitoleveryfourthhour.


