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DISEASEOFTHERENALSYSTEM

1. RenalDiseaseandFailure:Renalfailureuremiaisasyndromeofrenalfailure

characterizedbyelevatedlevelsofureaandcreatinineintheblood.

Renalfailure(alsokidneyfailureorrenalinsufficiency)isamedicalconditionin

whichthekidneysfailtoadequatelyfilterwasteproductsfrom theblood.Thetwomain

formsareacutekidneyinjury,whichisoftenreversiblewithadequatetreatment,and

chronickidneydisease,whichisoftennotreversible.Inbothcases,thereisusuallyan

underlyingcause.

 Diagnosis.

Renalfailureismainlydeterminedbyadecreaseintheglomerularfiltration

rate,whichistherateatwhichbloodisfilteredintheglomeruliofthekidney.

Thisisdetectedbyadecreaseinorabsenceofurineproductionordetermination

ofwasteproducts(creatinineorurea)intheblood.Dependingonthecause,

hematuria(bloodlossintheurine)andproteinuria(proteinlossintheurine)may

benoted.

Inrenalfailure,theremaybeproblemswithincreasedfluidinthebody(leadingto

swelling),increasedacidlevels,raisedlevelsofpotassium,decreasedlevelsofcalcium,

increasedlevelsofphosphate,andinlaterstages,anemia.Bonehealthmayalsobe

affected.Long-term kidneyproblemsareassociatedwithanincreasedriskof

cardiovasculardisease.



 CategoriesofRenalFailure.

Renalfailurecanbedividedintotwocategories:acutekidneyinjuryorchronic

kidneydisease.Thetypeofrenalfailureisdeterminedbythetrendintheserum

creatinine.Otherfactorsthatmayhelpdifferentiateacutekidneyinjuryfrom chronic

kidneydiseaseincludeanemiaandthekidneysizeonultrasound.Chronickidney

diseasegenerallyleadstoanemiaandsmallkidneysize.

Acutekidneyinjury(AKI),previouslycalledacuterenalfailure(ARF),isarapidly

progressivelossofrenalfunction,generallycharacterizedbyoliguria(decreasedurine

production,quantifiedaslessthan400mLperdayinadults,lessthan0.5mL/kg/hin

childrenorlessthan1mL/kg/hininfants);andfluidandelectrolyteimbalance.AKIcan

resultfrom avarietyofcauses,generallyclassifiedasprerenal,intrinsic,andpostrenal.

Anunderlyingcausemustbeidentifiedandtreatedtoarresttheprogress,anddialysis

maybenecessarytobridgethetimegaprequiredfortreatingthesefundamental

causes.

Chronickidneydisease(CKD)canalsodevelopslowlyand,initially,showfew

symptoms.CKDcanbethelong-term consequenceofirreversibleacutediseaseorpart

ofadiseaseprogression.

Acutekidneyinjuriescanbepresentontopofchronickidneydisease,acondition

calledacute-on-chronicrenalfailure(AoCRF).TheacutepartofAoCRFmaybe

reversible,andthegoaloftreatment,aswithAKI,istoreturnthepatienttobaseline

renalfunction,typicallymeasuredbyserum creatinine.LikeAKI,AoCRFcanbedifficult

todistinguishfrom chronickidneydiseaseifthepatienthasnotbeenmonitoredbya

physicianandnobaseline(i.e.,past)bloodworkisavailableforcomparison.

Symptomscanvaryfrom persontoperson.Someoneinearlystagekidneydisease

maynotfeelsickornoticesymptomsastheyoccur.Whenkidneysfailtofilterproperly,

wasteaccumulatesinthebloodandthebody,aconditioncalledazotemia.Verylow

levelsofazotaemiamayproducefew,ifany,symptoms.Ifthediseaseprogresses,



symptomsbecomenoticeable(ifthefailureisofsufficientdegreetocausesymptoms).

Renalfailureaccompaniedbynoticeablesymptomsistermeduraemia.

 RenalFailureUremia.

Renalfailureuremiaisasyndromeofrenalfailurethatincludeselevatedbloodurea

andcreatininelevels.Acuterenalfailurecanbereversedifdiagnosedearly.Acuterenal

failurecanbecausedbyseverehypotensionorsevereglomerulardisease.Diagnostic

testsincludeBUNandplasmacreatinineleveltests.Itisconsideredtobechronicrenal

failureifthedeclineofrenalfunctionistolessthan25%.

2. Nephroptosis(FloatingKidney).

Nephroptosisisanabnormalconditioninwhichthekidneydropsdownintothepelvis

whenthepatientstandsup.Nephroptosis,alsocalledfloatingkidneyorrenalptosis,is

anabnormalconditioninwhichthekidneydropsdownintothepelviswhenthepatient

standsup.Itismorecommoninwomenthaninmen.Ithasbeenoneofthemost

controversialconditionsamongdoctorsinbothitsdiagnosisanditstreatments.Itis

believedtoresultfrom deficiencyofsupportingperirenalfasciae.Therenalfasciaisa

layerofconnectivetissueencapsulatingthekidneysandthesuprarenalglands.The

deeperlayersbelowtherenalfasciaare,inorder,theadiposecapsuleofthekidney(or

perirenalfat),therenalcapsuleandfinallytheparenchymaoftherenalcortex.The

spacesaboutthekidneyaretypicallydividedintothreecompartments:theperinephric

spaceandtheanteriorandposteriorpararenalspaces.

 SymptomsandDiagnosis.

Nephroptosisisasymptomaticinmostpatients.However,nephroptosiscanbe

characterizedbyviolentattacksofcolickyflankpain,nausea,chills,hypertension,

hematuria,andproteinuria.Patientswithsymptomaticnephroptosisoftencomplainof

sharppainsthatradiateintothegroin.Manypatientsalsosuggestaweighingfeelingon

theabdomen.Painistypicallyrelievedbylyingdown.Theattackofcolicpainiscalled

Dittel’scrisisorrenalparoxysm.Diagnosisiscontemplatedbaseduponpatient



symptoms.Diagnosisisconfirmedduringintravenousurography,byobtainingerectand

supinefilms.Nephropexywasperformedinthepasttostabilizethekidney,but

presentlysurgeryisnotrecommendedinasymptomaticpatients.Laparoscopic

nephropexyhasrecentlybecomeavailableforselectedsymptomaticpatients.

3.PolycysticKidneyDisease.

Polycystickidneydisease(PKD)isacysticgeneticdisorderofthekidneys.

Polycystickidneydisease(PKDorPCKD,alsoknownaspolycystickidneysyndrome)is

acysticgeneticdisorderofthekidneys.TherearetwotypesofPKD:autosomal

dominantpolycystickidneydisease(ADPKD),andtheless-commonautosomal

recessivepolycystickidneydisease(ARPKD).PKDischaracterizedbythepresenceof

multiplecysts(hence,”polycystic”),typicallyinbothkidneys.Thecystsarenumerous

andarefluid-filled,resultinginmassiveenlargementofthekidneys.Thediseasecan

alsodamagetheliver,pancreas,and,insomerarecases,theheartandbrain.Thetwo

majorformsofpolycystickidneydiseasearedistinguishedbytheirpatternsof

inheritance.Polycystickidneydiseaseisoneofthemostcommonlife-threatening

geneticdiseases,affectinganestimated12.5millionpeopleworldwide.

Autosomaldominantpolycystickidneydisease(ADPKD)isthemostcommonofall

thehereditarycystickidneydiseases,withanincidenceof1:1,000to2:1,000livebirths.

Studiesshowthat10%ofend-stagerenaldisease(ESRD)patientstreatedwith

hemodialysisinEuropeandtheU.S.wereinitiallydiagnosedandtreatedforADPKD.

ADPKDdoesnotappeartodemonstrateapreferenceforanyparticularethnicity.

ADPKDischaracterizedbyprogressivecystdevelopmentandbilaterallyenlarged

kidneyswithmultiplecysts.TherearethreegeneticmutationsinthePKD-1,PKD-2,and

PKD3genewithsimilarphenotypicalpresentations.GenePKD-1islocatedon

chromosome16,andcodesforaproteininvolvedinregulationofcellcycleand

intracellularcalcium transportinepithelialcells;itisresponsiblefor85%ofthecasesof

ADPKD.PKD-2,onchromosome4,codesforagroupofvoltage-linkedcalcium channels.

PKD3recentlyappearedinresearchpapersasapostulated3rdgene.Atthistime,PKD3



hasnotbeenproven.Fewerthan10%ofcasesofADPKDappearinnon-ADPKDfamilies.

Cystformationbeginsinuterofrom anypointalongthenephron,althoughfewer

than5%ofnephronsarethoughttobeinvolved.Asthecystsaccumulatefluid,they

enlarge,separateentirelyfrom thenephron,compresstheneighboringrenal

parenchyma,andprogressivelycompromiserenalfunction.Underthefunctionofgene

defect,epithelialcellsofrenaltubuleturnintoepithelialcellsofcystwallafter

phenotypechangeandbegintohavethefunctionofsecretingcystfluid,whichleadsto

continuouscystsenlargement.Studiesshowthattheincidenceofautosomalrecessive

polycystickidneydisease(ARPKD)is1:20,000livebirths,andistypicallyidentifiedinthe

firstfewweeksafterbirth.Unfortunately,resultinghypoplasiaresultsina30%death

rateinneonateswithARPKD.InARPKD,kidneysretaintheirshape,butarelargerthan

thenormalanatomicalrangewithdilatedcollectingductsfrom themedullatothe

cortex.

Complications

ThemajorextrarenalcomplicationsofADPKDincludecerebralaneurysms,

hepaticcysts,pancreaticcysts,cardiacvalvedisease(especiallymitralvalveprolapse),

colonicdiverticula,andaorticrootdilatation.

4.KidneyStonesForm from SubstancesinUrine

Thekidneysproduceurinetoeliminatewaste.Kidneystonescanform whenmineral

andacidsaltsintheurinecrystallizeandsticktogether.Ifthestoneissmall,itcanpass

easilythroughtheurinarysystem andoutofthebody.Alargerstonecangetstuckin

theurinarytract,however.Astuckkidneystonecausespainandcanblocktheflowof

urine.

5.UrinaryIncontinenceIstheLossofBladderControl.

Mostbladdercontrolissuesarisewhenthesphinctermusclesoftheurethraaretoo

weakortooactive.Ifthesphinctermusclesaretooweak,acoughorsneezecancause



urination.Sphinctermusclesthataretooactivecantriggerasudden,strongurgeto

urinatewithlittleurineinthebladder.Theseissuesarediagnosedasurinary

incontinence(UI).WomenexperienceUItwiceasoftenasmen.Itbecomesmore

commonwithage.

6.Glomerulonephritis

Glomerulonephritidesareagroupofkidneydiseasesthataffecttheglomeruli.Theyfall

intotwomajorcategories:glomerulonephritisreferstoaninflammationoftheglomeruli

andcanbeprimaryorsecondary,andglomerulosclerosisreferstoscarringofthe

glomeruli.Eventhoughglomerulonephritisandglomerulosclerosishavedifferent

causes,bothcanleadtoendstagerenaldisease(ESRD).


