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1.Acuterenalfailure

Acuterenalfailureoccurswhenrenalfunctionsuddenlydeclinestoverylowlevels,so

thatlittleornourineisformed,andthesubstances,includingevenwaterthatthe

kidneynormallyeliminatesareretainedinthebody.Therearetwomainmechanisms

thatcanproduceacuterenalfailure.Whenthecardiacoutputtheamountofblood

pumpedintothegeneralcirculationbytheheartisloweredbyhemorrhageorby

medicalorsurgicalshock,therenalcirculationisdepressedtoanevengreaterextent.

Thisleadsdirectlytoinefficientexcretion,but,moreimportantlystill,thekidneytissue

cannotwithstandprolongedimpairmentofitsbloodsupplyandundergoeseither

patchyormassivenecrosis(tissuedeath).Giventime,thekidneytissuemayregenerate,

anditisonthishopethatthetreatmentofacuterenalfailureisbased.Theformof

acuterenalfailurethatisduetoapoorsupplyofblood(ischemia)hasmanycauses,the

mostcommonandmostimportantbeingmultipleinjuries,septicemia(infections

invadingthebloodstream),abortionwithabnormalorexcessivebleedingfromthe

femalegenitaltract,internalorexternalhemorrhage,lossoffluidfromthebodyasin

severediarrheaorburns,transfusionreactions,andsevereheartattacks;aspecialcase

isthetransplantedkidney,whichcommonlygoesthroughaphaseofacuterenalfailure

thatisindependentofpossiblerejection.

2.Chronicrenalfailure

Thetermuremia,thoughitissometimesusedasifitwereinterchangeablewithchronic

renalfailure,reallymeansanincreaseintheconcentrationofureaintheblood.Thiscan

ariseinmanyacuteillnessesinwhichthekidneyisnotprimarilyaffectedandalsointhe

conditionofacuterenalfailuredescribedabove.Uremiaoughttorepresentapurely



chemicalstatement,butitissometimesusedtodenoteaclinicalpicture,thatofsevere

renalinsufficiency.Aswithacuterenalfailure,therearemanyconditionsthatcanlead

tochronicrenalfailure.Thetwomostcommoncausesarepyelonephritisand

glomerulonephritis(kidneyinflammationinvolvingthestructuresaroundtherenal

pelvisortheglomeruli),andothercommoncausesarerenaldamagefromtheeffectsof

highbloodpressureandrenaldamagefromobstructiveconditionsofthelowerurinary

tract.Theseprimarydisordersaredescribedbelow.Theyhaveincommonaprogressive

destructionofnephrons,whichmaybereducedtolessthana20thoftheirnormal

number.Thequantitativelossofnephronscanaccountforthemajorityofthechanges

observedinchronicrenalfailure;thefailureinexcretionisduedirectlytolossof

glomerularfilters,andotherfeaturessuchasthelargequantitiesofdiluteurine

representachangeintubularfunctionthatcouldbeaccountedforbytheincreasedload

thateachremainingnephronhastocarry.Therearemanyothercausesofchronicrenal

failureasidefromthefourcommonones.Theyincludecongenitalanomaliesand

hereditarydisorders;diseasesofconnectivetissue;tuberculosis;theeffectsofdiabetes

andothermetabolicdisorders;andanumberofprimarydisordersofthekidneytubules.

Ofthemanycauses,therearesomethathaveimportanceoutofproportiontotheir

frequency,byvirtueoftheirreversibility;theseincluderenalamyloidosis(abnormal

depositsinthekidneyofacomplexproteinsubstancecalledamyloid),whosecauses

maybetreatable;damagetothekidneyfromexcessivecalciumordeficiencyof

potassium;uricaciddepositioningout;theeffectsofanalgesicagents(substances

takentoalleviatepain)andothertoxicsubstances,includingdrugs.

3.Glomerulonephritis

Glomerulonephritisisthedisordercommonlyknownasnephritis,orBright’sdisease.

Theprimaryimpactofthediseaseisonthevesselsoftheglomerulartuft.Thesuffix“-

itis”suggestsaninflammatorylesion,andglomerulonephritisisindeedassociatedwith

infection,inthelimitedsensethatitmaybeginsoonafterastreptococcalinfectionand

maybeaggravatedinitslatercoursebyinfectionsofvariouskinds.Nevertheless,there

isconvincingevidencethatglomerulonephritisdoesnotrepresentadirectattackonthe

kidneybyaninfectiveagent;itappearstobe,rather,animmunologicdisorder,inthe



senseoftheformationofantibodiesinresponsetothepresenceofaforeignprotein

(antigen)elsewhereinthebody;theseformantigenantibodycomplexesthatlodgein

theglomerulartuftor,inasmallnumberofcases,themselvesbecomedepositedonthe

capillaryglomerularwalls.Ineachcasetheantibodyortheantigenantibodycomplex

reachesthekidneyviathecirculation,andthemechanismisusuallyreferredtoas

circulatingcomplexdisease.Glomerulardamageisaconsequenceofthereactionthat

followswithintheglomeruli.Thesedepositsofforeignproteinandcomplexesreactwith

otherproteincomponentsofbloodandattracttothesitewhitebloodcellsandplatelets,

whichalsoarecirculatingintheblood;theseinturnreleaseproteaseenzymesand

otherchemicalmediatorsoftissueinjury.

Glomerulonephritisisbasedpartlyonanalogywiththerenaldamagethatcanbe

inducedinanimalsbyallergicmechanismsandpartlyonfindingthataprotein

componentoftheallergicreactionisdepositedinthediseasedglomerulus.Withinthe

generalconceptofanimmunologicdisorder,thereisampleroomforavarietyof

primarystimuliandoflaterimmunologicdiseasecausingmechanisms.Theseinclude

thepossibilityofprimaryglomerulardamage,causingtheglomerulusitselftobecome

antigenicandsotoprovideasecondaryantibodyresponse,andalsotheparticipationof

(orlackofparticipationof)Tlymphocytes.Suchadiversityisstronglysuggestednot

onlybythevariationsintheglomerulartissuesobservedbothwiththeordinaryand

withtheelectronmicroscopebutalsobythevaryingmanifestationsofthedisease

observedintheaffectedperson.Typically,glomerulonephritisappearsasanacute

illnessonetotwoweeksafterasorethroat,orlesscommonlyafterapersistent

streptococcalinfectionoftheskin.Otherinfectiveagentsmayberesponsible,however,

includingsomevirusesandprotozoans.

4.Vasculardisease

Inthediscussionofchronicrenalfailure,attentionwasdrawntothecycleinwhichhigh

bloodpressuresecondarytorenaldiseasecanproducefurtherdamagetothekidneys.

Clearly,primaryvasculardiseasediseaseaffectingthebloodvesselscouldequallywell

beacauseofrenaldamage.Themostdramaticinstanceofthisistheconditionknown

asmalignanthypertension,oracceleratedhypertension,whichariseswhentheblood



pressureattainsextremelyhighlevels,thediastolicfigure(thebloodpressurebetween

heartcontractions)being140millimetersofmercuryorhigher(thenormalbeing

around80).Sustainedlevelsofthismagnitudecauseseriousdamagetothearterioles,

thesmallestofthearteries;thisdamageiswidespread,butasitaffectsthekidneysit

producesrapiddestructionofrenalsubstance,withascarredkidney.Unlesstheblood

pressureiscontrolled,malignanthypertensioncancausedeathinafewmonths;since

treatmentatanearlystageisnotablyeffective,theconditionrepresentsanimportant

medicalemergency.Sincetheretinasaredamagedasrapidlyasthekidneys,the

affectedpersonMayfirstnoticeblurringorlossofvisionandwilltypicallyhaveasevere

headache.Prompttreatmentisnecessarytoavoidstroke,aswellasdamagetoother

organs.

Moremodest,butstillelevated,levelsofbloodpressurecancausemoregradualrenal

damageinelderlypeopleorinthosemadeprematurelyagedbywidespread

arteriosclerosis(“hardeningofthearteries”).Inthisconditionthedamageisinthe

largerarteriesratherthaninthearterioles,andtheconditionisoneofslowly

progressivescarring.Renaldamagecanalsoarise,byvariousmechanisms,inalarge

numberofdiseasesthatimpairtheproperfunctioningofthebloodvessels,suchas

diabetesmellitus,thecollagendisorders,bacterialinflammationoftheheartlining,and

manymore.

5.Tumors

TumorsingeneralarecoveredinthearticleCancer.Inthissection,thosetumors

peculiartotheexcretorysystem,andtheirlocaleffects,arediscussedbriefly.Inthe

caseofbenigntumors,theseeffectsincludepressureonlocalstructuresand

obstructiontoholloworgans;withmalignanttumors,onemustaddthepossibilitiesof

localinvasionandofspreadbythebloodstreamorlymphaticstootherorgans

(metastasis).

6.Carcinoma

Themostcommontumoroftherenalsubstanceisacarcinoma,renalcellcancer

(formerlycalledahypernephroma),whichisamalignanttumor,arisingfromepithelial



cells(thecellsofthebodilycoveringsandlinings).Itwasformerlythoughttoarisefrom

adrenalcorticalcellslyingwithinthekidneysubstance.Thishassincebeendisproved.

Oneto2percentofalltumorsarerenalcarcinomas,andmostaffectedpersonsareaged

from40to60.Thetumormaybesymptomlessormayfirstbeapparentfromthe

occurrenceofmetastasesinthelungs,causingspittingupofblood;orinthebones,

causingpathologicalfracture.Muchmorecommonly,thefirstevidenceofthetumoris

bloodintheurine,whichmaybepainlessormaycausecolicoftheureter,ifclotsare

beingpassed.Theremayalsobeadullpainintheloins,fromstretchingofthekidney

capsule.Thetumormaybedirectlypalpable,oritmayberevealedbyxraysor

ultrasonography.Thesilhouetteofthekidneymaybedistortedbyaroundedswelling;

ortherenalpelvis,madevisiblebytheinjectionofacontrastmedium,maybedisplaced

ordistorted.Lesscommonfirstindicationsofrenalcarcinomaareanobscurefever,or

polycythemia(excessofredbloodcellsintheblood),duetoexcessiveproductionof

erythropoietin.Directvisualexaminationoftheurinarytractwithaninstrumentcalled

acystoscopemaydemonstratethesidethatisaffected,bloodcomingfromoneureteric

openingonly.Sincethisbleedingcanequallyarisefromatumoroftherenalpelvis,

examinationoftherenalpelvisisusuallycalledfor.Anexploratoryoperationmay

sometimesbeneeded;ifcarcinomaisfoundtobepresent,thekidneymustberemoved.

Thereissomeevidencethattheresultsofsurgerymaybesomewhatimprovedby

radiationtherapy.Theoveralloutlookispoor,withafive-yearsurvivalratenobetter

than50percent.Thisis,however,oneoftheformsofmalignanttumorinwhicharrestor

evenregressionhasbeendescribed.


