
 

Glomerular Diseases

Primaryglomerulonephritis glomerulopathy Secondary glomerulardiseases

Kidney isprimarily involved Glomeruliareinvolvedsecondarytoasystemic

Acuteproliferative glomerulonephritis postinfectious disease

Rapidlyprogressive crescentic glomerulonephritis Systemicimmunological disease egSLE
Minimalchangedisease Metabolicdiseases egDiabetesmellitus

Membranous glomerulonephritis
m

Vasculitis Microscopic polyarteritis polyangits

Densedepositdisease

Focalsegmental glomerularsclerosis
RA Wegenergranulomatosis Henoch Schonlein

purpura

IgAnephropathy Amyloidosis

mVchronicglomerulonephritis
gp.gs

Goodpasteur Syndrome

Bacterial endocarditis

Hereditarydisorders

AlportSyndrome
Thinbasement membranedisease

Fabrydisease FAT

Glomerulonephritismay
showonemoreof3basichistologicalchanges

1 increasedcellularity

2 basement membranethickening Hib
3 hyalinization or sclerosis



Increasedcellularity Hypercellularity Tinnumberofcells in glomerulartufts Proliferative Glomerulonephritis

Reasonsforhypercellularity
Cellularproliferationofmesangial endothelialepithelial cells
Leukocytic infiltration

Formationofcrescents formed dueto proliferationofparietalepithelialcells infiltrationby
leukocytes as a responsetofibrinthatleaksintourinaryspacethroughrupturedbasement
membrane

Basement MembraneThickening maybedueto
depositionofamorphous electrondense immune complexes ontheendothelial orepithelialside

ofGBMorwithinGBMitself
thickening ofbasementmembrane eg in diabeticglomerulosclerosis
Hyalinosis Sclerosis

Hyalinosis accumulationofhomogeneouseosinophilicmaterialin glomeruli consistsofplasma
proteins thathaveleaked fromcirculation intoglomeruli

sclerosis accumulationofextracellularcollagenausmatrix either in mesangium or in capillary
loopsor both

Diffusegeneralized involvingall glomeruli inthekidney
Global involving whole individualglomeruli

Focal involving onlysome portionoftheglomeruli
Segmental affecting a partofeachglomerulus
Capillaryloop mesangial affecting predominantlycapillary mesangial regions



PathogenesisofGlomerularInjuries
Antibodymediatedinjury

Insitucomplex deposition

Fixedintrinsictissueantigens egantiGBMnephritis

Plantedantigens

Exogenous eginfectiousagents drugs

EndogenousegDNAnuclearproteins

Circulating immune complex deposition

Endogenousantigens eg DNA tumorantigens

Exogenousantigens eg infectionsproducts

Cellmediated immune injury
Activationofalternative complementpathway

In SituAntibodies antibodies reactdirectlywith intrinsic fixed tissue antigens
or antigensplanted inthe glomerulus
Insitu AntibodiesagainstFixedAntigen AntiGBM antibodymediatedglomerulonephai
diffuselinearpatternofimmunoflorescence

GoodPasteurSyndrome conformational changes in 23chainoftype IVcollagenofGBM
thefixedaltered GBMantigen produces antiGBM antibodiesagainstGoodpasterAg
these Ab'smayalsocross reactwithbasementmembraneof lungalveolicausing
lesions in lungs kidneys

Masugi NephrotoxicNephritis an experimental modelofnephritisproducedinhats
Insitu AntibodiesagainstPlantedAntigen
plantedantigensincludeviral bacterial parasitic products drugs

granularfluoresce on immunofluorescence microscopy

Heymannnephritis experimentalmodel



Circulating ImmuneComplex Glomerulonephritis

causedduetotrappingofcirculatingantigenantibodycomplexes TypeII Hypersensitivity within glomeruli

EndogenousAntigens autoimmune diseases egSLE

ExogenousAntigens

Microbial bacterialviral Tumorantigene
Spirochetal Treponemapallidum Unknownantigens

Parasitic Plasmodiumfalciparum

Electronmicroscopy showselectrondense deposits inthefollowingsites

mesangium subendothelialdepositsbetweentheendothelium aBM
basement membrane subepithelialdeposits betweenoutersurfaceofGBM podocytes

ImmunofluorescenceMicroscopy granulardeposits

FactorsthatDeterminelocalisationofImmune complexes intheglomerulus
a

size
highlycationicmoleculescancrossaBM appear subepithelially

highly anionic moleculescannot crossGBM are trapped subendothelially

neutralmoleculesaccumulate in mesangium

Largecomplexesareremovedfromcirculationbymononuclearphagocytesystem donotenterGBM
i donotproduce glomerulonephritis

mediumsizeimmunecomplexesaremostpathogenic



InsituAntibodymediated Circulatingimmunecomplexmediated

Glomerulonephritis glomerulonephritis

Fixed glomerular Planted Antigen Exposuretoantigen exogenous endogenous

Antigen

GM Eu
endogenousantigens inIntactfhh circulation

Formationof
ftp.fd

antigenantibody
complexincirculation

ofantibody against
glomerularantigen

I 1
Formation ofantibodies

against plantedantigen t f9

Depositionofimmune
Immunecomplex complexes inGBM

deposition to
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Nephritic Syndrome
characterizedby hematuria dysmorphicredcells redcellcasts in urine azotemia

oliguria mildtomoderatehypertension
proteinuria edema are common notassevereas in nephrotic syndrome
oneofthecausesofnephritic syndrome acuteproliferativeglomerulonephritis
AcuteProliferative Glomerulonephritis increasednumberofcellswithin glomerulusdueto proliferation

ofcellsofglomeruli or infiltrationofpolymorphs macrophages

mediatedbyimmune complexes
incitingantigenmaybeexogenous orendogenous

exogenous egpostinfectiousglomerulonephritis

endogenous eg SLE

Poststreptococcal glomerulonephritis developsafterstreptococcalinfe

Agechildren 6 10years youngadults

Etiopathogenesis follows streptococcal infectionratherthandirect primary infectionofkidney

primarystreptococcal infection involvespharynx pharyngitis or skin impetigo pyoderma

only groupA β hemolyticstreptococciare nephritogenic mainlytypes12,4 1

latentperiod 1 4weeks between streptococcalinfection beginning ofglomerulonephritis
immune complexmediated disease

Antibodiesagainst streptococcalantigen Antistreptolysin 0 Anti DNaseB
Antistreptokinase Antihyaluronidase Anti nicotinyladenine dinucleotidase

Hypocomplementaemia is seen due to activation utilizationofcomplements by
immunecomplexes

Electron microscopy showsglomeruliwithelectron densedeposits
Immune fluorescenceshows granular fluorescence



Streptococcalantigens inglomeruli Nephritisassociated streptococcal plasminreceptor NAPer

StreptococcalpyogenicexotoxinB SpeB Zymogenprecursor zSpeB StreptococcalGAPDH
MechanismofDamage immunecomplexes are formed in circulation deposit withinglomeruli

immunecomplexesinitiate inflammation by activating complement humoral

cell mediatorsof inflammation
inflammatory mediators activateneutrophils monocytes stimulate

proliferationofendothelial mesangialcells

Gross enlarged kidneys pale capsular surface cortex

Microscopy

glomeruli enlargedhypercellular s seen in all glomeruli diffuse

hypercellularity is due to
infiltrationby leukocytes neutrophils monocytes

proliferation swellingof endothelial mesangialcells

rarely proliferation ofparietalcells liningBowman'scapsule leading
to formationof crescents

obliterationof glomerular capillary lumen due to hypercellularity
Tubulesmaycontain redcellcastsinthe lumen

tubularepithelialcellsmayshowdegenerative changes
Interstitium

mayshowedema inflammatory cell infiltrate
Immunofluorescence granularfluorescence depositsofIgM IgG C3
Electronmicroscopy electrondensedeposits thatappear as humpsor lumpy
deposits IgG C3

Clinicalcourse developmentofmalaise fever nausea oliguria hematuria
smoky orcolacolouredurine 2 2 weeks after recovery fromsorethroat
periorbitaledema mildtomoderate hypertension



BloodFindings raisedantistreptococcalantibodytiters hypocomplementaemia

1bloodurea orserumcreatinine

Urinaryfindings ooliguria mildproteinuriaGagday haematuria smokyorcolacolouredwin

redcellcasts dysmorphic redcells

Prognosis goodinchildren lessbenign in adults



Rapidly Progressive crescentic Glomerulonephritis REN
rapid progressive lossofrenalfunctionassociatedwith severe oliguria signsof
nephritic syndrome

if nottreated death occursdueto renalfailure within weeksto months

presenceof crescents in mostoftheglomeruli
Classification

Type I aggressive Type II dueto immunecomplexdeposition
causedbyantiGBMantibody immunofluorescence shows granularfluorescence

egGoodpasturesyndrome egpostinfectious glomerulonephritis lupusnephritis

TypeIII Pauci immune idiopathic IgA nephropathy
havecirculatingantineutrophilcytoplasmic antibodies ANCAs

EgWegenergranulomatosis ANCAassociated

Goodpasture Syndrome antiGBMantibodies cross reactwithpulmonary
alveolarbasement membranes causing pulmonary haemorrhage associatedwithacuterenalfailure

Pathogenesis

Geneticpredisposition highprevalenceofcertainHLA subtypes egHLA DRB2
Goodpastureantibodiesresultfromconformationalchanges in 23 chainoftypeIVcollagenofGB
gross enlarged palekidneys mayshowpetechialhaemorrhageoncorticalsurfaces

fleabittenkidney
Microscopy presenceofcrescents in mostoftheglomeruli
crescents are formedbyproliferationofparietalepithelialcellsliningBowmancapsule
infiltration ofmonocytes macrophages intourinary spaces

crescent formation is stimulatedby fibrinleakedintoBowmanspacethroughrupturedGBM
crescents indicatesevereglomerularinjury
tubularlumenmayshowcasts redcells
interstitium showsedemawith fewinflammatorycells



Immunofluorescence linearGBM fluorescence

Electronmicroscopy rupturesin GBMwhichmake it leaky
clinicalCourse patientspresentwithrecurrent haemophysis orlifethreatening pulmonary haemorrhage

hypertension edema

Haematuria RBCcasts moderateproteinuria

Waemia is thecauseofdeath
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Unolithiasis RenalCalculi Stones mostcommoncauseofupperurinarytracthaematuria
Nephrolithiasis renalstones stoneswithincollectingsystemofkidney
Urolithiasis urinarycalculistones stonesanywherewithincollectingsystemofurinarytract

Agepeakat 2030years
Malepredominance

Etiologyfamilial hereditarypredisposition

manyinbornerrorsofmetabolism gout cystinuria

dietarydeficiencyofvitAcauses desquamationofepithelium

dehydrationincreasesconcentrationofurinarysolutes are liabletoprecipitate
infectionfavoursformationofcalculi urinary stasis

decreasedurinarycitrate changesin urinarypH
Pathogenesis 2mainstepsofstoneformation initiation saturation

Supersaturation initiationstartswithsupersaturationofurine increasedurinaryconcentrationofsolutes
decreasedurinevolume

Precipitationofcrystals deficiencyofinhibitorsofcrystalformation pyrophosphate citratesosteopontinnephrocala

organicmucoprotein formsthenidusforcrystalprecipitation

General Features unilateral 80 singlemultiple siterenalcalycespelvisbladder

shape smoothcontour irregularjaggedmass

TypesofRenalStones
Calciumoxalateforcalciumphosphate 80 causes calciumoxalate stonesarebirefringent

idiopathic hypercalcemia hyperoxaluria idiopathic

hypercalcemia hypercalcemia hypesuricosuaia

Staurite Mg NhutPoy 10 urinarytractinfection

Uricacid 7 hyperunicemia hyperunicosuria idiopathic

Cystine 2

Unknown 2



CalciumStones composedofcalcium oxalate orcalciumphosphate

stonesareradiopaque

etiology

Hypercalcemiawithouthypercalcemia Hypernaicosuria

Hyperaxalwa

Idiopathic

Hypercalcemia hypercalcemia

Morphology

Calciumoxalatestone irregularin shape hard coveredwithsharpprojectionswhichmaycaus

haemorrhageofrenalpelvis thebloodmaycoverthestonemaking itblack radiodense

Calciumphosphatestone soft pale
Stannites TripleStones MgWhatPou

Etiology develop after urinary tract infectionsbyureasplittingbacteria egProteus which
convert ureato ammonia produces alkalinepH t slowingofurineflow precipitation

of magnesium ammoniumphosphate calciumphosphate

Morphology yellowwhite solitary hardtosoft friable largest stones

sometimesfillthepelvis calyces toform acastofthese spaces calledstaghorncalculus

easilyseen on radiograph

Complications intractable UTI pain bleeding peninephric abscess

UricAcid UrateStones

Etiology found in patients with hypeauricemia diseases involvingrapidcellturnover

uricacid in insoluble in acidicwine predisposetouricacidstones

Morphology radiolucent smoothhard yellowreddishbrown multiple 2mdiameter

showlaminationon cutsection diamondbarrelshaped

Cystinestone hexagonal radiopaque yellow waxy smallroundsmooth

associatedwithcystinuria

stonesfoamatacidicpHofurine



ClinicalFeatures maybeasymptomatic onmay obstructurinary flow orproduce ulceration

bleeding

smallstonesmaypassinto ureters producingcolic waeteral obstruction

largerstonesremainsilent maypresentwith haematuria

stonespredisposeto superimosedinfection maycausesignificantrenaldamage

Complications hematuria hydronepheosis pyelonephritis pyonephrosis

carcinoma squamousmetaplasia squamouscellcarcinoma
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WilmsTumor Nephaoblastoma mostcommonprimarykidneytumorinchildren 25years

highlymalignant primary embryonal tumor

Pathogenesis Genetics mostlysporadic unilateral

mutationintumorsuppressorgene WTI onchromosome 11p13
Associated congenitalsyndromes WAGRsyndrome DenysDrashsyndrome

Blathith.fimmaIfjpdaom

WAGRsyndrome WilmstumorAniridiaGenitalanomalies mentalretardation germline deletionsof 11p13

WTI PAX6gene are located at chromosome 11p13

Nephrogenicrests smallfociofpersistentprimitive blastemal cells whichare precursor
lesionsofWilmstumors
seen in renal parenchymaadjacent to bilateralWilmstumors

Gross large single round wellcircumscribedmass usuallyunilateral901

cutsection softbulging homogeneous tantogray
fociof haemorrhage cystformation necrosis

Microscopy 3 components thatresemble normal fetaltissueareseen
Blastemalcomponent small roundoval bluecellswithscanty cytoplasm arrangedin sheets

nests trabecular

Immature stromal mesenchymal component undifferentiated fibroblast like spindlecells

mayshow
smoothmuscle skeletalmuscle orfibroblastdifferentiation

Immature epithelialcomponent epithelial cellsshowdifferentiation in theformofsmallabortive

embryonic tubulesor immature glomeruli

tumorshowstriphasic all3celltypes combination maybebiphasicmonophasic
Anaplasia associatedwith Ps3 mutations donotrespondtochemotherapy



ClinicalFeatures mostchildrenpresent withabdominal mass

hematuria painabdomen intestinalobstruction pulmonary metastases

spread

Localspeed toperiaenalsofttissues

Lymphatics spreadtoregional lymphnodes

Hematogenous to lungs liver peritoneum

Prognosis childrenyoungerthan2yearshave abetterprognosis

invasionofrenalcapsule is associated withpoorprognosis
anaplasia indicatespoorer prognosis



CysticDiseasesof Kidney heterogenous groupof hereditary acquireddisorders
characterizedbypresenceofunilateral or bilateral renalcysts
Classification

Polycystic kidneydisease localised simple renalcysts
Autosomaldominant adult polycystic disease Renalcystsin hereditary
Autosomalrecessive childhood polycysticdisease malformation syndromes

Medullarycysticdisease legtuberoussclerosis
Medullaryspongekidney glomerulocystic disease

Nephronophthisis Extraparenchymalrenalcysts
Multicysticrenaldysplasia

Acquired dialysis associatedcysticdisease

PYelocalycealcysts helan

lymphangitis cysts

AutosomalDominant Adult Polycystic KidneyDisease
ADPKD hereditarydisorder characterizedby multiplecysts in both kidneys
thesecystsexpand causedestructionofkidney parenchyma renalfailure
Genetics Mutations in

PKDI gone on chromosome 16p13.3 code for polycystin I 85 cases

PkD2geneon chromosome 4921 code for polycystin 2 15 cases

Pathogenesis exact pathogenesis is unknown

polycystins are extracellular molecules present in primaryciliaoftubular
epithelial cells involved in cellcell or cellmatrixadhesion
ciliaactasmechanosensorsoffluid flow in lumenoftubules
renalcystic disease is a typeofciliopathy
mutationsofPKDgene alteredpolycystins defectsin mechanosensing

disrupted calcium signalling dysregulationofcellpolarity abnormalcell
proliferation cellmatrix adhesion



abnormal proliferationoftubularepithelium tubulebecomescoveredbyanundifferentiated epithelium

repeatedcyclesofcellproliferation dilatationexpansionofthetubulewallintoacyst
thickeningof basementmembrane in affectedtubules

initially cystfluidisderivedfromglomerularfiltrate

laterthecysticsegmentgetsdisconnectedfromtheoriginaltubule fluidis secretedbyepithelialcellslining
cystsintocystcavity

abnormalproliferationoftubular epithelialcells expandingvolumeofintraluminalfluid progression

ofcystsize
Gross bilateral markedlyenlarged weightisincreased eachmayreachupto4kg
externalsurfacebosselatedwithnumerouscystsofvarying size upto34diameterwithno intervening parenchyma
Microscopy numerouscystswithfunctioningnephronsbetween

cystscanarise in all segmentsofnephron showvariable liningepithelia

lining cuboidal columnarepithelium

clearserousfluidormorecommonly turbidredtobrown haemorrhagicfluid

interveningrenal parenchymamaybenormalormayshowfociofinterstitialfibrosis pyelonephritis

ClinicalFeatures majoritypatientsareasymptomatic until4thdecade

presentation flankpain heaviness draggingsensation bilateralabdominalmasses renalcolicdueto

passageofbloodclotsinwine hypertension renalfailure

ExtraaenalAssociatedCongenital Anomalies polycystic liverdisease intracranialbeadyaneurysms

in circleofWillis mitralvalve prolapse

Autosomal Recessive childhood Polycystic kidneyDisease ARPKD
categorizedinto perinatal neonatal infantile juvenile

Etiology mutationsof polycystic kidneyhepaticdisease PkHD1 genewhichencodesforfibrocystin polyductin
highlyexpressed inepithelialcellsofcollectingducts thickascending loopsofHenle



Gross bothkidneysaremarkedlyenlarged havesmoothexternalappearance retaintheir reniformconfiguration

cutsection medulla cortexarereplacedbynumeroussmallcysts
cyststendtobelinear radiatefrommedullatooutercortex givesspongelikeappearancetokidney

Microscopy cylindricalcyst allcystsarelinedbycuboidalepithelium reflectingtheiroriginfromcollectingducts

Features cystsinliveralso patientswhosurviveinfancymaydevelopcongenitalhepaticfibrosis

blandperipatalfibrosis proliferationofwelldifferentiatedbiliaryductules
olderchildren portalhypertension with splenomegaly
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Features Nephritic Syndrome NephroticSyndrome

Proteinuria 1 2gday 3.5g day

Hematuria Present Absent

Hypertension Present Absent

Hypoalhuminemia Absent Present

serumalbumin 3gdL
Hipealipidemia lipiduria Notseen Present

Edema Mild Moderate severe

Azotemia Oliguria Present Absent

Urine Microscopy RBCs RBCcasts Fattycasts



Nephrotic Syndrome
Definition Heavyproteinuria 3.5g 24has

Hypoalbuminemia serumalbumin 3gdL
Edema

Hyperlipidemia lipiduria
Pathophysiology

Damage to glomerular capillarywalls causes increased permeability to plasmaproteins

majorly albuminis lost rarely globulin

hypoalbuminemia colloidosmoticpressureofblood
Edema soft pitting
Causes colloid osmotic pressureofblood dueto hypoalluminemia

plasmavolume GFR aldosterone secretion salt waterretention

mostlyinperiorbitalregions dependent bodysites

Hyperlipidemia Causes synthesisoflipoproteinsinliver
abnormaltransportofcirculatinglipid
catabolismoflipids

Lipiduria Hyperlipidemia leakageoflipoproteins acrossglomerular capillarywall leaked lipoprotein

is reabsorbed by tubular epithelialcells shedalongwithdegeneratedcells appear in wine

either as face fat or asovalfatbodies

Complications

Coronary atherosclerosis duetohyperlipidemia
Infections dueto lossof immunoglobulins inwine
Thrombotic thromboembolic complications duetourinarylossofanticoagulants



Causesof Nephrotic syndrome
Primaryisease Secondary systemic Disease

Membranousglomerulopathy Diabetesmellitus

Minimalchange disease 51m Amyloidosis

Focalsegmentalglomerulosclerosis She MIDAS

Membranoproliferative glomerulonephritis Malignancy

IgA nephropathy Infections

TypesofProteinuria
HighlySelective Proteinuria Nonselective Proteinuria

only 2MW intermediatesized proteinsleak leakageofrangeofdifferentproteins

egalbumin transferrin cg immunoglobulins albuminetc
Minimal changedisease Membranous nephropathy



Membranous Glomerulopathy Nephropathy

uniform diffuse thickeningofglomerularcapillary wallduetoaccumulationofelectron
dense deposits alongsubepithelialsideofGBM

Etiology

Primary idiopathic

Secondary Therapeuticdrugs penicillamine
Mialignant

neoplasms Autoimmune disease

Infections Exposure toinorganicsalts eggold mercury

Pathogenesis chronic immune complex mediateddisease

Idiopathic Autoimmunedisease

autoimmune antibodies directedagainst phospholipaseA2 receptorantigen PLAZR onpodocytes

Eg Heymannnephritis experimentalmodel

Secondary duetocirculatingimmunecomplexes

Mechanismof Glomerular Injury
Glomeruli DONOT show inflammatory cells

subepithelialimmune complex deposits generates C5b Camembraneattackcomplex

MACdamages podocytesofglomerularepithelialcells mesangialcells liberates proteases

oxidants capillarywallinjury leakageofproteins

LightMicroscopy
Glomeruli uniformdiffusethickeningofglomerular capillarywall
normocellular glomeruli

Silverstains blackcolour or PeriodicacidSchiffstain pinkcolour showcharacteristicspikes in

glomeruli

Tubules epithelialcellsofPCT showdropletsofreabsorbedprotein
Electron Microscopy inbetweenimmunedeposits basement membranematerial islaiddown appearsas irregular

spikesprotrudingfromGBM Spike Domepattern



Stage I capillarywalls showmildthickening dueto subepithelialdense deposits

stageII GBMmaterial projectasspikesaroundthedense deposits stainswith silver

StageII immunedepositsgetburiedunderthemarkedlythickenedirregular membrane

StageII buriedimmune depositsundergodegradation lysisleavingcavitieswithintheGBM

ClinicalFeatures

suddenonsetnephroticsyndrome

nonselective proteinuria

doesnotrespondtocorticosteroidtherapy
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Minimal ChangeDisease MCD
glomerular changes are absentminimal

glomeruliappear normalunderlightmicroscopy
electronmicroscopyshows diffuse effacement loss of podocytes
Peakincidence 2 6 yearsofage

Pathogenesis

ImmunologicalMechanism Seenwhen

MCDfollows a respiratory infection routineprophylactic immunization

MCD respondsto immunosuppressive drugs
MCD is associated withatopicallergic disorders

increased incidence in patientswithHodgkin lymphoma

Nonimmunological Mechanism

mutations in structuralproteins nephron podocin

mutations in nephaingene is found in hereditarytypeofcongenitalnephroticsyndrome
Mechanismof Proteinuria
defects in chargebarrier allowanionicprotein especiallyalbumin topasseasilythroughGBM

Gross kidneys aremildlyenlarged with smoothcapsularsurface

Cut section yellowtopalecortex

Lightmicroscopy glomeruliappearnormal

Tubules epithelialcells liningPCTcontain lipidvacuoles glassy hyaline proteindroplets

duetotubular reabsorptionof lipoproteins passingthroughdamaged glomeruli
Interstitium showsmildedema

Electron Microscopy GBMappearsnormalwithoutelectron densedeposits

diffuse effacement loss of podocytes
ClinicalFeatures presentsasnephrotic syndrome

Highlyselective proteinuria generalized edema Hypoalbuminemia Hyperlipidemia

Urine Proteinuria oralfatbodies fattycasts
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DiabeticNephropathy
Pathogenesis AGE

Nonenzymatic glycosylationofproteins formationofAdvanced GlycationEnd Products
leadsto increasedsynthesisofextracellular matrix Ecm mesangialmatrix

increasedproductionofreactive oxygen species apoptosisofpodocytes
direct crosslinking with Ecm proteins thickeningofGBM

Hemodynamicchanges causeglomerular hypertrophy

Disturbance in polyalpathways increases glomerular cellsusceptibilityto oxidative stress

Glomerular lesions

Renalvascularlesions
Morphology pyelonephritis

Tubular lesions

Glomerular Lesions

DiffuseThickeningofGBM
Diffuse Mesangial Sclerosis increasein PASpositive mesangialmatrix mesangialcells

Nodular Glomerulosclerosisintercapillaryglomerulosclerosis Kimmelstial Wilsondisease

Insudative lesions

Fibrincaps subendothelialaccumulationsofhyalinematerial
CapsularDrops roundnodulesadherenttoBowman'scapsule

KimmelstielWilsonKw lesion

ovoid spherical laminatednodulesofmesangialmatrixwithinmesangialcore inperipheryofglomerulus
nodulesare PAS positive

Asdiseaseadvances individualnodulesincrease insize compresssurroundingcapillaries

RenalVascularLesions

Hyalinearteriosclerosis Hyalinosis involvesbothafferent efferent arteriole

Renal atherosclerosis renalischemia atrophyoftubules interstitialfibrosis contractionofkidney



Pyelonephritis tubulointerstitial inflammation of kidney
Acute chronicpyelonephritis

Necrotizingpapillitis PapillaryNecrosis specialpatternofacutepyelonephritis
Hyaline arteriosclerosis narrowsbloodvessels bloodsupplyto renalmedulla ischemia

necrosisoftipsofpapillae
Tubular Lesions thickeningofBMoftubules
epithelialcellsofPCT showextensive depositsofglycogenvacuoles Armanni Ebsteinlesions

ElectronMicroscopy thickeningof laminadensaofGBM
in mesangialmatrix

insudative lesionsappearas electrondensemasses
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Pyelonephritis inflammatorydiseaseofkidney affecting tubules interstitium renalpelvis
Causative organisms gramnegative bacilli which arenormalinhabitantsofintestinaltract
E coli Proteus Klebsiella Enterobacter

In immunocompromisedpatients Polyomavirus Cytomegalovirus Adenovirus

Source Routeof Infection 1 histamine

AscendingInfection

endogenousinfection sourceoforganism ispatient'sown fecalflora
Colonization ofdistalurethra introitus

Entryfromurethra tobladder

Urinarytractobstruction stasisofwine
Vesicourethralreflux propels infected bladderwineintorenalpelvisthrough ureter
Intrarenalreflux fromrenalpelvisintorenalparenchyma

HematogenousRoute duetorichbloodsupplyofkidneys
occurswith nonenteric organisms

UTI are morecommon in females becauseof
shorterurethra

i absenceofprostatic fluidwhichhas antibacterialproperties
hormonalchanges

Chronic Pyelonephritis important cause of endstage renaldisease
Etiopathogenesis

Chronic reflux associated pyelonephritis duetosuperimpositionofa urinaryinfectiononcongenital
vesicouacteral reflux intrarenalreflux

Chronicobstructive pyelonephritis recurrentinfections superimposed on obstructive lesions



Gross unilateralorbilateral ifbilateral it is asymmetric
Kidney is reducedinsizeduetoirregularscars granularcontracted kidney

Scars coarse welldefined

mostlyseeninupper lowerpolesduetointrarenal reflux
Calyces Renalpelvis appearthickened irregularwithscarringofmucosalsurface
calycesbelowscarsaredilated bluntedordeformed

papillae areflattened

Microscopy

Interstitium showschronic inflammatoryinfiltrate fibrosis

Iles showatrophy insomeplaces hypertrophydilation in others

Thyroidization dilatedtubuleswith flattenedepithelium filledwitheosinophilic hyalinematerialresemblescolloid

containingthyroid follicles

Bloodvesselsmayshowendarteritis obliterans mayshowhyalinearteriosclerosis inthepresenceofhypertension
Glomeruli showperiglomerularfibrosis

Calyces showdensechronicinflammatory infiltrate fibrosis

Xanthogranulomatous Pyelonephritis unusual rareformofchronic pyelonephritis associatedwithProteusinfection

Kidneyshowslarge yelloworange nodulesoncutsurface

interstitiumshowsfoamy macrophages plasmacells lymphocytes

Clinicalfeatures backpain fever pyuria bacteriuaia

Causesofgranular contracted kidney

t.TKofgfffhoffhhhf
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Nephrosclerosis sclerosisofrenalarterioles small arteries

Sclerosisofvessels vesselwallthickening narrowingoflumen focalischemiaofrenal

parenchyma glomerulosclerosis chronictubuleinterstitialinjury reduction in renalfunction
Causes

Hypertension Diabetes mellitus Increasingage
HID

Pathogenesis

Medial intimalthickening as a responseto hemodynamic changes aging genetic defects

Hyalinedepositioninarterioles duetoextravasationofplasmaproteinsthroughinjuredendothelium increased

depositionofbasement membrane matrix
Gross bilateral normalsize reduction in size

Weight 110 130g normal 150g

outersurface fine evenlygranular

Cut section thinned cortexwithscarring

Microscopy

Arterioles SmallArteries hyalinearteriosclerosis

Interlobulas ArcuateArteries fibroticthickeningofintimawithreduplicationofelasticlamina medial

hypertrophy Fibroelastic hyperplasia

Tubules showatrophy

Interstitium fibrosis chronic inflammatoryinfiltrate

Glomeruli sclerosis thickeningofGBM in some glomerulimaybeseen

LaboratoryFindings Mildproteinuria Hematuria serumBUN serumcreatinine



Causesoffleabittenkidney
Malignant Hypertension

fsyzygyIggy gymism µ
Horseshoe kidneys commoncongenitalanomalyofkidney
fusionofupperpoles 20 or lowerpoles 90 witheachother
horseshoeappearanceofkidney continuous acrossthemidlineanteriortogreat vessels

Hydronephrosis asepticdilatationofrenalpelvis calyces due to obstruction of
urinary outflow associated withprogressive atrophyofkidney
causes Ifrs
structuralDisorders Urinarycalculi carcinomaofprostate Bladdertumors

BPH Congenit anomalies urethralstrictures meatalstenosisetc

Inflammation prostatitis urethritis CUBIC
FunctionalDisorders neurogenic bladder

Pathogenesis obstruction complete incomplete accumulationofwineproximaltoobstruction
dilatationofaffected calyces pelvisduetoback pressure pressure is transmitted

throughcollectingducts into renalparenchyma Renalatrophy compressionofrenal
vasculature diminishedtubular function reducedGFR interstialinflammation fibrosis

Gross Unilateral or bilateral depending onlevelofobstruction

Earlystage simpledilationofpelvis calyces

latestage progressive bluntingofapicesofpyramids
Advancedstage kidney thinwalled cystic structure

renalparenchyma shows destructiondue topressureatrophy thinningofcortex



Microscopy

Tubules dilatation atrophy

Glomeruli sclerosis

Interstitium chronic inflammatory infiltrate fibrosis

ClinicalFeatures

Unilateralcompletepartialhydronephrosis maybesilentdue to maintenanceofrenalfunction

by unaffected kidney
Bilateralpartialobstruction polyuria nocturia

Bilateral complete obstruction oliguria anuria
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RenalCellCarcinomaRCC Adenocarcinomaof kidney Hypernephroma
Gramitz Tumor malignant tumorof kidney
tumorsarisefromrenaltubularepithelium originallythoughttoarisefrom
embryonic adrenal rests

Age 6th 7thdecadesoflife morecommon in males O U CHEAT

Riskfactors Cigarette smoking Obesity Hypertension Unopposedestrogentherapy

Exposuretoasbestos Chronicrenalfailure Acquiredpolycystickidneydisease Tuberoussclerosis

Types
sporadic 96
hereditaryfamilial 400

Von Hippel LindauVHLsyndrome
Hereditary Leiomyomatosis

Hereditarypapillary carcinoma

BirtHogg DubeSyndrome

Classification 8m

CollectingductBellini

xp11 translocation
ClearCellCarcinoma most commontype mostlysporadic

arises from PCTepithelialcells

solitary unilateral lesion

lossoffunctionmutationonVHLgene tumorsuppressorgene onchromosome 3presulting in
stimulationofcellgrowth stimulation ofangiogenesis duetonondegradationof

HIF 1 hypoxia inducible factor 1

PapillaryCarcinoma originates fromDCTepithelialcells

multifocal bilateral

mutations in c MET protooncogene

Cytogenetic abnormalities

Sporadic trisomies 7 16 17
Familial trisomy 7



Chromophobe RenalCarcinoma arise fromintercalatedcellsofcollectingducts
excellent

prognosis

CollectingDuct BelliniDuct Carcinoma arisesfrommedullarycollectingduct

Xp11 TranslocationCarcinoma develops in youngindividuals

overexpressionofTFE3 transcriptionfactor
tumorcellshaveclearcytoplasm papillary architecture

Gross

Generalfeatures mostlyaffects upperpole

outersurfaceis bosselated maydistort therenaloutline

Cut surface Tumor solid bright yellowgraywhite

showsareasofhaemorrhage necrosis cysticchange leading to variegated appearance
yellowcolour is duetoprominent lipidin tumorcells
circumscribed sphericalmasswithwelldemarcatedmargins butmayshowbreach in
renalcapsule invasioninto perinephaic fat

VenousInvasion Rcchastendency toinvade renalvein

it may grow as a continuouscord in inferiorvenacava reachrightatrium

Microscopy

ClearCellCarcinoma solidtotrabecular cordlike well differentiatedtumor

Tumorcellscleargranular cytoplasm nonpapillary clearcytoplasmis duetoglycogen
roundpolygonal lipids

Glycogendemonstration PAS lipiddemonstration oilred 0
nucleus is small central

stroma shows branching vasculature



PapillaryCarcinoma showspapillarygrowthpattern

tumor is composedofcuboidal lowcolumnartumorcells
interstitialfoamcellsarepresent in fibrovascular stalkcoreofpapillary projections
Psammoma bodies maybeseen

stroma scanty highly vascularized

Chromophobe RenalCarcinoma granularcellsarranged in solidsheets

concentrationoflargestcellsaroundbloodvessels
Tumorcells prominentcellmembrane paleeosinophiliccytoplasm perinuclearhalo

CollectingDuctCarcinoma nestsofmalignantcellsseparatedby prominentfibroticstroma
shows irregularchannels linedbyhighlyatypical epithelium witha hobnail pattern

Clinical Features Palpable abdominalmass Hematuria

Costoveatebral flankpain
Rcc can produce ectopic hormones paraneoplastic syndromes

Polycythemia dueto erythropoietin Hepatic dysfunction dueto IL 6

Hypercalcemia duetoPTH rp Feminization Masculinization

Hypertension duetorenin Cushing's syndrome

Spread
Localspread perinephaicfat
Lymphaticspread regionallymphnodes

Hematogenous spread lungs bones liver adrenal brain



TransitionCellCarcinoma of UrinaryBladder
composedofwothelial transitional celltype
multifocal

Precursorlesions Noninvasivepapillarytumors

Flat noninvasivemothelialcarcinoma CarcinomainsituCis

Epidemiology morecommon indeveloped countries urbanareas

notfamilial
male preponderance

Age 50 80 yearsofage
Classification

Noninvasive mothelial lesions

Papilloma Unothelial exophytic papilloma

pod inverted wothelial papilloma

Papillarymothelial neoplasmof lowmalignant potential UNLMPs
Noninvasivepapillarymothelial carcinoma Lowgrade

Highgrade

Wothelial cis

Infiltratingunothelial carcinoma

Pathogenesis

Riskfactors

Cigarettesmoking

Industrialexposuretoarylamines usedinanilinedye rubberindustries

Schistosoma haematobiuminfection

Longtermuseofanalgesics gets
Cyclophosphamide

Radiationexposure



GeneticAlterations chromosome 9 monosomy depletion
involves 2 tumorsuppressorgenes p16 p15
mutations in p53

Aromaticamines azodyes
metabolized in liver

converted to
actile

carcinogenic metabolite in theliver

Detoxified by
contjugation

with glucuronic acid

Conjugated metabolite
isexcreted in urine

Deconjugation in
urinary

tractbyenzyme glucuronidase

Release ofactive carcinogen

Haothelium
exposéd

to carcinogen

Mothelial
caratnoma

Gross tumorsmostly arisefrom lateralor posteriorwalls at bladderbase

single or multicentric

purely papillary appear as red elevated excrescences

nodular

flat



Microscopy

ExophyticPapilloma delicate fingerlikepapillarystructures

centralcoreofloosefibrovasculartissue coveredbywotheliumofnormalthickness
InvertedPapillomas nodular lesionin bladder mucosa usuallyin trigonearea

have invaginationofinter anastomosing cordsofnormaltransitionalepithelium downwards
into lamina propria

PUNMPs papillary wothelialtumorwith minimalatypia
single or multiple

Papillae fibrovascularcorecoveredbywothelium

liningwothelium is thicker more cellular

nucleiareslightlyenlarged morecrowded mitotic figures are rare

chromatin is uniformlyeven no lossofpolarity
Lowgrade Noninvasive noinvasionbeyond basementmembrane

branching delicate papillae

papillae are linedby neoplastic transitionalepithelium withorderly appearance
nolossofpolarity minimalnuclearatypia

High Grade Noninvasive noinvasionbeyond basementmembrane

fused branching papillaegiving a more solid exophyticappearance

lossof polarity frequent mitoticfigures

moderate tosevere nuclearatypia irregularprominent nucleoli
moderate marked nuclear pleomorphism significantnuclear hyperchaomasia

invasion intolamina propria muscularlayer orentire thickness ofbladderwall
metastasisbylymphatic hematogenousroutes

Unothelial CIS flatwotheliallesionwithout papillary structure

appears asareasoferythema no invasionof basement membrane
mucosamay appear slightly raisedwithvelvety granularappearance

presenceofisolated malignant cells pagetoldspeed



Cells large abundanteosinophilic cytoplasm
eitherhavepleomorphic or uniformly large hyperchromatic nuclei irregularnuclearcrowding

lossofpolarity
CIS respondsto intravesical instillationofBCG
Infiltrating brothelialCarcinoma malignantneoplasm

divergent differentiationoflining mothelialcells invasionbeyond basementmembrane

unifocal as multifocal

polypoid sessile or ulcerainfiltrative

Cells strikingnuclear pleomorphism numerousmitoticfigures abnormalmitoticfigures

hypochromatic nuclei pale eosinophiliccytoplasm

ClinicalCourse painless hematuria

pyelonephritis or hydronephrosis iftumorobstructsurethralorifice

Component ReferenceValue

Volume 24hours 600 1800mL

pH 5 9

Specificgravity 1.002 1.028

24hoururine Protein 150mgday
24hoururineglucose 50 300mgday
Randomprotein Negative

Randomglucose Negative

24hour Unobilinogen 1 35mgday
Microalbuminuria 24has 0 30mgday


