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AnatomicalAnatomical  remarksremarks  

 VesselsVessels  --  90% 90% ofof   bloodblood  flowflow  throughthrough  thethe  cortexcortex  

 AfferentAfferent  arteriole → arteriole → glomerularglomerular  capillariescapillaries  → → 

efferentefferent  arteriole → arteriole → peritubularperitubular  capillarycapillary  plexus plexus 

((fromfrom  superficialsuperficial  glomeruliglomeruli) ) oror  vasavasa  rectarecta  forfor  

medullamedulla  ((fromfrom  juxtamedullaryjuxtamedullary  glomeruliglomeruli))  

 terminalterminal  arteriesarteries  

 glomerularglomerular  damagedamage  commonlycommonly  leadsleads  to to damagedamage  

ofof   peritubularperitubular  bloodblood  flowflow  ––  risk risk ofof   ischemiaischemia  



PossiblePossible  clinicalclinical  signssigns  

 WeightWeight  gaingain, , edemaedema  ––  fluid fluid retentionretention  

 ThirstThirst  ––  chronicchronic  renalrenal  failurefailure, DM, DM  

 FatigueFatigue  ––  acuteacute//chronicchronic  renalrenal  failurefailure  (RF)(RF)  

 FeverFever  ––  urinaryurinary  tracttract  infectioninfection  (UTI)(UTI)  

 HeadacheHeadache  ––  hypertensionhypertension, RF, RF  

 HematuriaHematuria  ––  UTI, UTI, glomerulonephritisglomerulonephritis, tumor, , tumor, 

stonestone  

 PolyuriaPolyuria  ––  DM, DM, tubulartubular  disordersdisorders  

RenalRenal  diseasesdiseases  commonlycommonly  clinicallyclinically  silentsilent!!  



Clinical featuresClinical features  

 DiminishedDiminished  renalrenal  reservereserve  ––  GFR GFR ~~  50% 50% ofof   normalnormal  

 RenalRenal  insufficiencyinsufficiency  --  GFR 20GFR 20--50% 50% ofof   normalnormal  

 AzotemiaAzotemia  ––  increaseincrease  ofof   bloodblood  urea and urea and creatininecreatinine  duedue  to to 

decreaseddecreased  glomerularglomerular  filtrationfiltration  (20(20--30%), 30%), oror  extrarenalextrarenal  causecause  

   UraemiaUraemia  --  azotemiaazotemia  togethertogether  withwith  severalseveral  clinicalclinical  and and 

biochemicalbiochemical  abnormitiesabnormities: : metabolicmetabolic, , endocrineendocrine, … (, … (uremicuremic  

gastroenteritis, gastroenteritis, peripheralperipheral  neuropathyneuropathy, , fibrinousfibrinous  pericarditispericarditis))  

 RenalRenal  failurefailure  --  GFR GFR lessless  thanthan  2020--25%, 25%, oedemaoedema, , uraemiauraemia;                                        ;                                        

causescauses: : prerenalprerenal, , postrenalpostrenal, , renalrenal  ((vascularvascular, , glomerularglomerular, , 

tubulointerstitialtubulointerstitial); ); acuteacute  r.fr.f. (. (oliguria→anuriaoliguria→anuria))  chronicchronic  r.fr.f..  

 EndEnd--stagestage  renalrenal  diseasedisease  --  GFR GFR lessless  thanthan    5%  5%  ofof   normnorm  

 AnuriaAnuria  <100ml/24hrs <100ml/24hrs   

  



Clinical featuresClinical features  

 NephriticNephritic  syndromesyndrome  duedue  to to acuteacute  glomerularglomerular  

diseasedisease; ; hematuriahematuria  + + mildmild  proteinuriaproteinuria  + + 

hypertensionhypertension; ; oliguriaoliguria  + + azotemiaazotemia  + + mineralmineral  

dysbalancedysbalance  

 RapidlyRapidly  progressiveprogressive  glomerulonephritisglomerulonephritis  ––  veryvery  

rapid (rapid (daysdays  --  a a fewfew  weeksweeks) ) nephriticnephritic  syndromesyndrome  

 NephroticNephrotic  syndrome: syndrome: usuallyusually  chronicchronic  glgl. dis., . dis., 

severe severe proteinuriaproteinuria  ((>>3,5 g/d) + 3,5 g/d) + 

hypoalbuminemiahypoalbuminemia//oedemaoedema  + + hyperlipidemiahyperlipidemia  + + 

lipidurialipiduria; ; possiblepossible  ↑ ↑ infectionsinfections  ((IgGIgG  lossloss))  

     



Clinical featuresClinical features  

 AsymptomaticAsymptomatic  hematuriahematuria  andand//oror  proteinuriaproteinuria  ––  

commonlycommonly  mildmild  glomerularglomerular  lesionlesion  

 PolyuriaPolyuria  + + nocturianocturia  + + electrolyteelectrolyte  disordersdisorders  ––  

renalrenal  tubulartubular  defectsdefects  

 BacteriuriaBacteriuria  + + pyuriapyuria  ––  urinaryurinary  tracttract  infectioninfection  

(UTI)(UTI)  

 RenalRenal  coliccolic  + + hematuriahematuria  --  nephrolithiasisnephrolithiasis  



Renal diseasesRenal diseases  
   congenital anomalies congenital anomalies   

   glomerular diseasesglomerular diseases  

   tubulointerstitial diseases      tubulointerstitial diseases        

   vascular diseasesvascular diseases  

   tumorstumors  



Congenital anomaliesCongenital anomalies  

 10% of  all people10% of  all people  

 hereditary or acquired developmental defecthereditary or acquired developmental defect  

 decreased volume of  renal tissue (e.g. agenesis)decreased volume of  renal tissue (e.g. agenesis)  

 disorders of  differentiation (dysplasia)disorders of  differentiation (dysplasia)  

 anatomical abnormalities (ectopy) anatomical abnormalities (ectopy)   

 metabolic disorders (cystinuria)metabolic disorders (cystinuria)  



  AgenesisAgenesis  

 Bilateral agenesisBilateral agenesis  ––  incompatible with independent incompatible with independent 

life, usually stillborn, accompanied by characteristic life, usually stillborn, accompanied by characteristic 

appearance (Potter‘s syndrome), commonly appearance (Potter‘s syndrome), commonly 

associated with other congenital defects    associated with other congenital defects      

 Unilateral agenesisUnilateral agenesis  ––  infrequent, the opposite infrequent, the opposite 

kidney enlarged by compensatory hypertrophykidney enlarged by compensatory hypertrophy  

  



Oligohydramnion Oligohydramnion   

(Potter(Potter´́s syndrome)s syndrome)  

decreased amount of  amniotic decreased amount of  amniotic 

fluid (placental abnormities, fluid (placental abnormities, 

renal renal agenesis or agenesis or 

malformationmalformation  

copy 



HypoplasiaHypoplasia    

  

 Abnormally small Abnormally small 

kidneys (x atrophy)kidneys (x atrophy)  

 reduced number of  reduced number of  

lobes and pyramidslobes and pyramids  



  Renal ectopyRenal ectopy  

 Abnormal site, usually in pelvis, due to  Abnormal site, usually in pelvis, due to  

migration stop of  the migration stop of  the metanephrosmetanephros    

 A. renalisA. renalis    --  from lower aorta or from lower aorta or a. ilica a. ilica 

communiscommunis  

 Short ureter Short ureter   



Ren migrans, ren mobilisRen migrans, ren mobilis  

 Not a malformation, normal Not a malformation, normal a. renalisa. renalis    

 Secondary renal descensus, usually due to loss Secondary renal descensus, usually due to loss 

of  adipous capsuleof  adipous capsule  

 Long ureter, risk of  obstruction and infectionLong ureter, risk of  obstruction and infection  



Horseshoe kidneyHorseshoe kidney  

 Renal pole fusionRenal pole fusion  

 Ureteral obstructionUreteral obstruction  



CysticCystic  renal diseaserenal disease  

 HereditaryHereditary, , congenitalcongenital  nonhereditarynonhereditary, , acquiredacquired  

 PathogenesisPathogenesis: : primaryprimary  defectdefect  ofof   tubulartubular  

epithelialepithelial  cellscells  andand  theirtheir  growthgrowth, , resultingresulting  in in 

tubulartubular  dilatationdilatation    

 SecondarySecondary  tubulartubular  obstructionobstruction  ((oxalateoxalate  crystalscrystals  

etcetc.).)  

 Multiple Multiple oror  solitarysolitary    

 AffectsAffects  thethe  wholewhole  kidneykidney, , oror  mostlymostly  cortexcortex  oror  

medullamedulla  



Cystic dysplasiaCystic dysplasia  

 UniUni--  or bilateral   or bilateral     

 Enlarged multicystic kidney Enlarged multicystic kidney   

 Cysts mmCysts mm--cm.    cm.      

 Islands of  undifferentiated                           Islands of  undifferentiated                           

mesenchyme, immature tubules mesenchyme, immature tubules   

 Commonly cartilageCommonly cartilage  

 Bilateral Bilateral --  renal insufficiencyrenal insufficiency  
copy 



Adult polycystic kidney disease (APKD) 
Autosomal-dominant, liver cysts, berry aneurysms. Pain, 

hematuria, UTI, stones, hypertension, chronic RF at 40-60 yrs. 

↑risk of  ca 

copy 



Polycystic kidney Polycystic kidney --    

autosomal recessiveautosomal recessive  
 ChildhoodChildhood  

 Enlarged kidney at birth, Enlarged kidney at birth, 

smooth surfacesmooth surface  

 Radial elongated cysts Radial elongated cysts 

and channelsand channels  

 Congenital hepatic Congenital hepatic 

fibrosisfibrosis  

 RF in childhoodRF in childhood  

copy 



Simple cystSimple cyst  

 Single or multipleSingle or multiple  

 Up to 10 cmUp to 10 cm  

 Haemorrhage posibleHaemorrhage posible  

 Differential diagnosis x Differential diagnosis x 

cystic tumorscystic tumors  

 „Complicated“ cyst „Complicated“ cyst ––  

with regressive changes, with regressive changes, 

diff. dg. x cadiff. dg. x ca  



Renal biopsyRenal biopsy  

  

Direct 

immunofluorescence 
Electron  

microscopy 



Normal glomerulusNormal glomerulus  

copy 



Glomerular diseasesGlomerular diseases  

 ClassificationClassification  by by aetiologyaetiology  andand  mechanismsmechanisms  ofof   

injuryinjury  ((primaryprimary  x x secondarysecondary; ; immunologicalimmunological  x x 

nonnon--immunologicalimmunological))  

 HistologicalHistological  classificationclassification  ((patternspatterns  ofof   injuryinjury  ––  

proliferativeproliferative, , membranousmembranous  changechange, , membranomembrano--

proliferativeproliferative, , crescenticcrescentic, , hyalinosishyalinosis  + + sclerosissclerosis))  

 OneOne  diseasedisease  maymay  havehave  variablevariable  

morphologymorphology//patternpattern  (SLE)(SLE)  

 OneOne  patternpattern  maymay  bebe  seenseen  in in variablevariable  disordersdisorders    

  



Glomerular diseasesGlomerular diseases  

 NephriticNephritic  syndrome, syndrome, rapidlyrapidly  progressiveprogressive  GN:GN:  

inflammationinflammation  +/+/--  endothelialendothelial  damagedamage; ;   

ImmuneImmune  complexcomplex  depositiondeposition  ((acuteacute  proliferativeproliferative  

GN, SLE)GN, SLE)  

AntibodiesAntibodies  x x glomerularglomerular  basementbasement  membranemembrane  

((GoodpastureGoodpasture  sysy))  

SystemicSystemic  noninfectiousnoninfectious  vasculitisvasculitis:  :  autoantibodiesautoantibodies  

pp--ANCA, cANCA, c--ANCA; (ANCA; (polyangiitispolyangiitis  withwith  

granulomagranuloma))  

  



Glomerular diseasesGlomerular diseases  

 NephroticNephrotic  syndrome: syndrome: malfunctionmalfunction//leakageleakage  ofof   
barrierbarrier--filtrationfiltration  systemsystem  --  ↑ ↑ increasedincreased  
permeabilitypermeability  

CapillaryCapillary  wallwall: : thickeningthickening  by in by in situsitu  IC IC depositsdeposits  
((membranousmembranous  glomerulopathyglomerulopathy; ; primaryprimary, sec.), , sec.), 
abnormalabnormal  substancessubstances  (DM, amyloid)(DM, amyloid)  

EpithelialEpithelial  cellscells::  lossloss  ofof   normalnormal  structurestructure  ((footfoot  
processesprocesses  in in minimalminimal  changechange  diseasedisease; ; disruptiondisruption  
in in focalfocal  segmentalsegmental  glomerulosclerosisglomerulosclerosis))  

  



Patterns of  glomerular injuryPatterns of  glomerular injury  
 ProliferativeProliferative  ––  increasedincreased  glomerularglomerular  cellularitycellularity, , combinationcombination  

ofof   endogenousendogenous  proliferationproliferation  andand  exogenexogen. . infiltrationinfiltration  

 MembranousMembranous  changechange  ––  thickeningthickening  ofof   loopsloops  duedue  to BM to BM 
expansionexpansion  

 MembranoMembrano--proliferativeproliferative  

 CrescenticCrescentic  ––  floridflorid  prolifprolif. . ofof   cellscells  in in BowmanBowman‘s ‘s capsulecapsule  + + 
infiltrationinfiltration, , laterlater  fibroticfibrotic  changeschanges    

 HyalinosisHyalinosis  ––  extracellularextracellular//intramuralintramural  amorphousamorphous  materialmaterial  

 SclerosisSclerosis  ––  extracellularextracellular  collagenouscollagenous  matrixmatrix  

  



Immune mechanisms of  glomerular Immune mechanisms of  glomerular 

injuryinjury  

AntibodyAntibody--mediated injurymediated injury  

 In situ immune complex deposition In situ immune complex deposition (fixed intrinsic (fixed intrinsic 

tissue antigens incl. GBM; planted antigens tissue antigens incl. GBM; planted antigens ––  exoexo--  or or 

endogenousendogenous  

 Circulating immune complex depositionCirculating immune complex deposition  

 Cytotoxic antibodiesCytotoxic antibodies  

CellCell--mediated immune injurymediated immune injury  

Activation of  alternative complement pathwayActivation of  alternative complement pathway                                                                                                                                                                                    



IMMUNOLOGIC PROCESSESIMMUNOLOGIC PROCESSES  in in 

PATHOGENESIS PATHOGENESIS   
        

1)1) NephrotoxicNephrotoxic  antibodiesantibodies  againstagainst  anan  antigen antigen 

withinwithin  thethe  glomerularglomerular  BM; BM; AgAg  bindsbinds  withwith  AbAb    in in 
situsitu  

  

        



NephrotoxicNephrotoxic  antianti--

GBM GBM antibodiesantibodies  reactreact  

withwith  GoodpastureGoodpasture  

antigen in GBMantigen in GBM  

uncommonuncommon  cause cause ofof   

GNGN  

 

Anti-GBM  

glomerulonefritis 

copy 



                      AntiAnti--GBM glomerulonefritisGBM glomerulonefritis  

Linear positivity of IgG along glomerular basal membranes 



IMMUNOLOGIC PROCESSESIMMUNOLOGIC PROCESSES  in in 

PATHOGENESISPATHOGENESIS  
        

2) 2) AntibodiesAntibodies  reactingreacting  withwith    epithelialepithelial  AgAg      in in situsitu..  

      subepithelialsubepithelial  aspectaspect  ofof   BM, BM, membranousmembranous  patternpattern  ––  

primaryprimary  membranousmembranous  GN GN ––  podocytepodocyte  injuryinjury  + + lossloss  ofof   

pediclespedicles, , butbut  no no inflammationinflammation  (?(?complementcomplement))  

  



 Autoimmune Autoimmune 

membranous membranous 

glomerulopathyglomerulopathy  

copy 



Autoimmune Autoimmune 

membranous membranous 

glomerulopathyglomerulopathy  

Subepithelial deposits 

ELMI 

Immunofluorescence – 

granular deposits 

copy 



IMMUNOLOGIC PROCESSESIMMUNOLOGIC PROCESSES  in in 

PATHOGENESISPATHOGENESIS  
        

3) 3) AntibodiesAntibodies  reactingreacting  withwith  implantedimplanted  

nonglomerularnonglomerular  antigensantigens  in in situsitu..  

        

  



Immune deposits granular, similar to 

circulating immune complex 

nephritis 

Planted 

antigenes 

copy 



IMMUNOLOGIC PROCESSESIMMUNOLOGIC PROCESSES  in in 

PATHOGENESISPATHOGENESIS  
        

4) 4) TrappingTrapping  oror  bindingbinding  ofof   circulatingcirculating  antigenantigen--

antibodyantibody  immuneimmune  complexescomplexes  withinwithin  glomeruliglomeruli, , 

AgAg  nonglomerularnonglomerular..          

          

  



copy 

Variable deposition of  IC in the glomerulus  



Immune complex GNImmune complex GN  

 Injury by: complement activation, leukocytic Injury by: complement activation, leukocytic 

infiltration, renal cells (mesangial, endothelial) activation infiltration, renal cells (mesangial, endothelial) activation 

+ proliferation+ proliferation  

 Deposits localization according to size/charge of  Deposits localization according to size/charge of  

complexes, local changes: complexes, local changes:   

        subendothelial (SLE, membranoproliferative GN)subendothelial (SLE, membranoproliferative GN)  

        epimembranous (membranous GN)epimembranous (membranous GN)  

        subepithelial (acute proliferative GN)subepithelial (acute proliferative GN)  

        mesangial (IgA nephropathy)mesangial (IgA nephropathy)  



IC site → type of  lesionIC site → type of  lesion  

 mesangial, subendothelial → contact with blood mesangial, subendothelial → contact with blood 

→ complement activation + → complement activation + 

inflammatory/proliferative reaction → nephritis inflammatory/proliferative reaction → nephritis 

+ hematuria (IgA disease, membrano+ hematuria (IgA disease, membrano--

proliferative GN)proliferative GN)  

 subepithelial → no direct contact with blood → subepithelial → no direct contact with blood → 

no inflammation → nephrotic sy (membranous no inflammation → nephrotic sy (membranous 

glomerulopathy)glomerulopathy)  

  



Cytotoxic antibodiesCytotoxic antibodies  

 AB x mesangial cells → damage → repair by AB x mesangial cells → damage → repair by 

mesangial cell proliferationmesangial cell proliferation  

 AB x endothelial cells → e. injury → thrombosisAB x endothelial cells → e. injury → thrombosis  



Cell mediated damageCell mediated damage  

 Sensitized T lymphocytes release chemokines Sensitized T lymphocytes release chemokines 

activating and attracting macrophagesactivating and attracting macrophages  

 Macrophages act as effector cellsMacrophages act as effector cells  



Progression in glomerular diseaseProgression in glomerular disease  

 ↓ GFR (30↓ GFR (30--50% 50% ofof   normalnormal) → independent ) → independent 
progressionprogression  to RF to RF ––  ablationablation  nephropathynephropathy  

 FocalFocal  segmentalsegmental  glomerulosclerosisglomerulosclerosis  ––  adaptationadaptation  
––  compensatorycompensatory  glomerularglomerular  hypertrophyhypertrophy  
((glomerularglomerular  + + systemicsystemic  hypertensionhypertension  → → 
proteinuriaproteinuria  → → mesangialmesangial  proliferationproliferation  + matrix + matrix 
accumulationaccumulation  → → sclerosissclerosis))  

 TubulointerstitialTubulointerstitial  fibrosisfibrosis  ––  proteinuriaproteinuria  + + 
ischemiaischemia  → → tubulartubular  damagedamage  + + interstitialinterstitial  
inflammationinflammation  



Glomerulopathy Glomerulopathy   

 AntigenAntigen--antibody deposition antibody deposition ––  general pathway general pathway 

of  injury + local hemodynamics + of  injury + local hemodynamics + 

structure/changes of  glomerulus → structure/changes of  glomerulus →   

      variable morphologic/functional alterationsvariable morphologic/functional alterations  



Glomerular injury distribution Glomerular injury distribution   

                    

 DiffuseDiffuse  ––  almost all glomeruli affected (almost all glomeruli affected (>>  5050--  

8080%)%)  

 FocalFocal  ––  only some glomeruli only some glomeruli   

 GlobalGlobal  ––  affecting the whole glomerulusaffecting the whole glomerulus  

 SegmentalSegmental  ––  affecting only part of  the affecting only part of  the 

glomerulusglomerulus  

  



Clinical presentationsClinical presentations  

 Acute nephritic syndromeAcute nephritic syndrome  ––  rapid start, hematuria, rapid start, hematuria, 

hypertension;  variable proteinuria, oliguria, azotemiahypertension;  variable proteinuria, oliguria, azotemia  

 Nephrotic syndromeNephrotic syndrome  --  heavy proteinuriaheavy proteinuria  > 3,5 g> 3,5 g, oedemas, , oedemas, 

hypoalbuminemia, hyperlipidemia, lipiduria   hypoalbuminemia, hyperlipidemia, lipiduria     

 Isolated, sometimes asymptomatic hematuria or proteinuriaIsolated, sometimes asymptomatic hematuria or proteinuria          

 Acute renal failureAcute renal failure  ––  progressive oliguria to anuria, azotemia  progressive oliguria to anuria, azotemia    

 Chronic renal failureChronic renal failure  --  prolongated symptoms of  uremia, prolongated symptoms of  uremia, 

anemia, nausea anemia, nausea   



GLOMERULAR DISEASESGLOMERULAR DISEASES  

  

 PRIMARY GLOMERULAR DISEASE:   PRIMARY GLOMERULAR DISEASE:   kidneykidney  

as a as a mainmain  affectedaffected  organ, organ, otherother  clinicalclinical  signssigns  duedue  

to to impairedimpaired  renalrenal  functionfunction  (i.(i.ee. . minimalminimal  changechange  

diseasedisease))  

 SECONDARY GLOMERULAR DISEASE: SECONDARY GLOMERULAR DISEASE: 

renalrenal  injuryinjury  onlyonly  a part a part ofof   systemicsystemic  diseasedisease  

affectingaffecting  multiple multiple organsorgans  ((lunglung, , jointsjoints, skin), i., skin), i.ee. . 

SLESLE  



Chronic sclerosing 

GN 

Normal kidney 

GN 



GlomerulopathyGlomerulopathy  

 OneOne  histologicalhistological  type type maymay  havehave  variablevariable  clinicalclinical  

presentationpresentation, i., i.ee. . membranoproliferativemembranoproliferative  lesionlesion  

maymay  presentpresent  as as glomerulonephritisglomerulonephritis  withwith  

nephriticnephritic  sysy, , glomerulopathyglomerulopathy  withwith  nephroticnephrotic  sysy, , 

oror  isolatedisolated  hematuriahematuria  



GlomerulopathyGlomerulopathy  

 AcuteAcute  nephriticnephritic  sysy::  

 acuteacute  ((diffusediffuse  endocapillaryendocapillary) ) proliferativeproliferative  GNGN  

 membranoproliferativemembranoproliferative  GN (C3, prim. IC), GN (C3, prim. IC),   

 mixedmixed  ww. . nephroticnephrotic  

 rapidlyrapidly  progressiveprogressive  GN (lupus)GN (lupus)  

 IsolatedIsolated  oror  dominant dominant hematuriahematuria  

 IgAIgA  nephropathynephropathy  

 Purpura Purpura HenochHenoch--SchönleinSchönlein  

 AlportAlport  sysy  //thinthin  BM BM ––  collagencollagen  IVIV  

  



GlomerulopathyGlomerulopathy  

 ProteinuriaProteinuria  oror  nephroticnephrotic  sysy  

 MinimalMinimal  changechange  diseasedisease  

 FocalFocal  segmentalsegmental  glomerulosclerosisglomerulosclerosis  

 MembranousMembranous  glomerulopathyglomerulopathy  

 OtherOther  immuneimmune  complexcomplex  GNGN  

 AmyloidosisAmyloidosis  

 DM DM nephropathynephropathy  

  



GlomerulopathyGlomerulopathy  

 In In vascularvascular  disordersdisorders  

 systemicsystemic  vasculitisvasculitis  (ANCA+, (ANCA+, microscopicmicroscopic  

polyangiitispolyangiitis, , antianti--GBM GN) GBM GN)   

 in in hypertensionhypertension  

 thromboticthrombotic  microangiopathymicroangiopathy  (HUS, (HUS, thromboticthrombotic  

thrompocytopenicthrompocytopenic  purpura)purpura)  

 otherother  vascularvascular  changeschanges  ((infarctioninfarction, , renalrenal  arteryartery  

stenosisstenosis))  

 SLE (SLE (variablevariable  changeschanges))  

 ChronicChronic  GNGN  

  



Acute nephritisAcute nephritis  

 PrimaryPrimary::  

  diffusediffuse  proliferativeproliferative  (post(post--infectiousinfectious) GN) GN  

      rapidlyrapidly  progressiveprogressive  glomerulonephritisglomerulonephritis  inclincl. . antianti--GBM GBM 
diseasedisease  

      membranomembrano--proliferativeproliferative  GNGN  

 SecondarySecondary: : mostlymostly  in in vasculitisvasculitis  ––  SLE,SLE,  

            polyarteritispolyarteritis  

            granulomatosisgranulomatosis  withwith  polyangiitispolyangiitis  ((WegenerWegener))  

            HenochHenoch--SchönleinSchönlein  purpura   purpura     

            cryoglobulinemiacryoglobulinemia  

        



Diffuse proliferative GNDiffuse proliferative GN  

 postinfectiouspostinfectious  (str., (str., staphstaph., ., virusesviruses, , protozoanprotozoan  --  

malariamalaria, , toxoplasmosistoxoplasmosis; ; schistosomiasisschistosomiasis))  

 anyany  ageage, , childrenchildren  more more commonlycommonly  

 acuteacute  nephritisnephritis  (+ (+ feverfever, , nauseanausea))  

 maymay  bebe  partiallypartially  crescenticcrescentic  (→ (→ progressiveprogressive))  

 prognosisprognosis  ––  regenerationregeneration  usualusual  in in childrenchildren, in , in 

adultsadults  possiblepossible  ↓ ↓ renalrenal  functionfunction  



Diffuse proliferative GN Diffuse proliferative GN   



DiffuseDiffuse  proliferativeproliferative  GNGN  

subepithelialsubepithelial  immuneimmune  complexcomplex  depositiondeposition, , 

postinfectivepostinfective  

Elmi 

„humps“ 

Immunofluorescence 

copy 

granular deposits 



Crescentic GNCrescentic GN  

 clinicallyclinically  rapidlyrapidly  progressiveprogressive  GNGN  

 variousvarious  etiology (etiology (immuneimmune--complexcomplex  mediatedmediated, , paucipauci--

immuneimmune  + ANCA, anti+ ANCA, anti--GMB)GMB)  

 primaryprimary  oror  secondarysecondary  ((smallsmall  vesselvessel  vasculitisvasculitis, SLE,…), SLE,…)  

 necrotisingnecrotising  GN GN ––  capillarycapillary  rupturerupture, , exudationexudation  ––  

extracapillaryextracapillary  proliferationproliferation  --  crescenticcrescentic  

 ImmunosuppressionImmunosuppression  in in activeactive  lesionlesion  + plasma + plasma exchangeexchange  

in in knownknown  circulatingcirculating  AB (AB (antianti--GBM)GBM)  

 No No directdirect  therapytherapy  in in fibrosingfibrosing  lesionlesion  

  



Rapidly progressive (crescentic) GNRapidly progressive (crescentic) GN  



VasculitisVasculitis  

 SmallSmall  vesselvessel  vasculitisvasculitis  ((granulomatosisgranulomatosis  withwith  

polyangiitispolyangiitis  ––  WegenerWegener; ANCA+ ; ANCA+ vasculitisvasculitis))  

 Incidence ↑ Incidence ↑ withwith  ageage  

 RenalRenal  oror  multiorganmultiorgan  

 RapidlyRapidly  progressiveprogressive  GN, GN, hematuriahematuria, , proteinuriaproteinuria, , 

redred  cell cell castscasts  



AntiAnti--GBM diseaseGBM disease  

 uncommonuncommon  

 rapidly progressive renal failure +/rapidly progressive renal failure +/--  hemoptysis hemoptysis 

(Goodpasture sy) (Goodpasture sy)   

 linear deposits of  IgGlinear deposits of  IgG  



MembranoproliferativeMembranoproliferative  GNGN            
 patternpattern  ofof   variablevariable  diseasesdiseases  

 mesangialmesangial  + + endothelialendothelial  cellscells  activationactivation  and and 

proliferationproliferation  ((mesangiocapillarymesangiocapillary  GN), GN), mesangialmesangial  

matrix matrix expansionexpansion, BM , BM thickeningthickening  ––  „„duplicationduplication  ––  

tramtram--track“track“  

 nephroticnephrotic                                                                                                            

syndrome                                                               syndrome                                                               

oror  acuteacute                                                                                                            

nephritisnephritis  



Membranoproliferative GNMembranoproliferative GN  

 secondarysecondary  to to otherother  diseasesdiseases  --  IC: IC: cryoglobulinemiacryoglobulinemia  (80% (80% duedue  to to 
HCV); SLE, HIV; HCV); SLE, HIV; malignancymalignancy  (CLL, ML), alpha1(CLL, ML), alpha1--  AT AT 
deficiencydeficiency)), ,   

 primaryprimary  MPGN: MPGN: youngyoung, , poorpoor  prognprogn., CHRI, ., CHRI, recurrentrecurrent  in in graftgraft  

 nephroticnephrotic  sysy, , mixedmixed  nephroticnephrotic  + + nephriticnephritic  

 C3 C3 glomerulopathiesglomerulopathies  ––  C3 C3 activationactivation  controlcontrol  defectdefect  

 morphologymorphology  
 Type I MPGNType I MPGN: : subendothelialsubendothelial  depositsdeposits  

 (Type II MPGN)(Type II MPGN): : densedense  deposit deposit diseasedisease  intramembranousintramembranous  

 Type III MPGN Type III MPGN EM EM depositsdeposits  subendothelialsubendothelial  + + subepithelialsubepithelial  

  



Glomerulopathy with hematuriaGlomerulopathy with hematuria  

 PrimaryPrimary: : IgAIgA  nephropathynephropathy  ((Berger‘sBerger‘s  diseasedisease))  

            AlportAlport  syndrome / syndrome / thinthin  basementbasement  mambranesmambranes  sysy  

 SecondarySecondary  ((systemicsystemic)): SLE: SLE  

            HenochHenoch--SchönleinSchönlein  purpura (+ skin purpura (+ skin rashrash, GIT , GIT 

hemorrhagehemorrhage, arthritis), arthritis)  

            polyarteritispolyarteritis  



IgA nephropathyIgA nephropathy  
 RecurrentRecurrent  hematuriahematuria, , childrenchildren  and and youngyoung  adultsadults  

(male), (male), afterafter  GIT, GIT, respitatoryrespitatory  tracttract, , urinaryurinary  tracttract  

infectionsinfections, , maymay  → RF; most → RF; most commoncommon  

 IgAIgA  and C3 and C3 mesangialmesangial  depositiondeposition, , mesangmesang. . cellscells  and and 

matrix matrix proliferationproliferation, , segmentalsegmental  glomerulosclerosisglomerulosclerosis  

 AbnormalAbnormal  increaseincrease//pathologicpathologic  formform  ofof   IgAIgA  

productionproduction, , AAxIgAAAxIgA  ––  IC;↓ IC;↓ clearanceclearance  ofof   IC in IC in 

cirrhosiscirrhosis  
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Alport syndrome Alport syndrome   

 Part Part ofof   collagencollagen  IV IV glomerulopathiesglomerulopathies  

 geneticgenetic  disorderdisorder, 90% X, 90% X--linkedlinked  

 abnormalabnormal  basementbasement  membranesmembranes  (lamina (lamina densadensa), ), 

laterlater  FSGS, FSGS, tubulartubular  atrophyatrophy, , interstitialinterstitial  fibrosisfibrosis  

 manifestationmanifestation  mostlymostly  in in kidneykidney  ((hematuriahematuria  ––  

nefritis, nefritis, proteinuriaproteinuria))  

 earear  ––  deafnessdeafness  

 eyeeye  ––  lenslens  + + corneacornea  disordersdisorders, , cataractcataract  

  

  



Thin basement membraneThin basement membrane  

 benignbenign  familialfamilial  hematuriahematuria  

 commoncommon  inheritedinherited  lesionlesion  

 heterozygousheterozygous  carrierscarriers  ofof   collagencollagen  IV IV mutationsmutations  

 withoutwithout  otherother  problemsproblems  ((ocularocular, …), …)  

 differentialdifferential  diagnosisdiagnosis  



Glomerulopathy with proteinuria / Glomerulopathy with proteinuria / 

nephrotic synephrotic sy  

 PrimaryPrimary: : minimalminimal  changechange  diseasedisease  

              membranousmembranous  glomerulopathyglomerulopathy  

              membranoproliferativemembranoproliferative  GNGN  

              focalfocal  segmentalsegmental  glomerulosclerosisglomerulosclerosis  

 SecondarySecondary: SLE: SLE  

              diabetes diabetes mellitusmellitus  

              amyloidosisamyloidosis  

              ……  



Minimal change diseaseMinimal change disease  

 Most common cause of  nephrotic sy in childrenMost common cause of  nephrotic sy in children  

 mostly in children ≤ 5 yrsmostly in children ≤ 5 yrs  

 Light microscopy normalLight microscopy normal  

 Genetic predisposition + immunological basis Genetic predisposition + immunological basis 

(association with respiratory infection, atopy, (association with respiratory infection, atopy, 

Hodgkin lymphoma)Hodgkin lymphoma)  

 Epithelial cell injury Epithelial cell injury ––  effaced foot processeseffaced foot processes  

 steroid therapy, good prognosis in childrensteroid therapy, good prognosis in children  



Minimal change diseaseMinimal change disease  
Loss of  epithelial foot processes in elmi, fat in tubular epithelia Loss of  epithelial foot processes in elmi, fat in tubular epithelia 

(„lipoid nephrosis“)(„lipoid nephrosis“)  
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Membranous glomerulopathyMembranous glomerulopathy  
 idiopathicidiopathic  (85%)(85%)  

 secondarysecondary  ––  infectionsinfections  (HBV, HCV, (HBV, HCV, syphilissyphilis, , malariamalaria)   )   

tumorstumors  ((lunglung  ca, ca, colorectalcolorectal  ca, ca, melanomamelanoma), ), drugsdrugs  (NSAID(NSAID),),  

autoimmuneautoimmune  diseasesdiseases  (SLE, (SLE, thyroiditisthyroiditis))  

 ICIC--mediatedmediated  ((inclincl. Ab x . Ab x renalrenal  autoantigenautoantigen), ), mostlymostly  olderolder  

adultsadults  ––  most most commoncommon  nephroticnephrotic  sysy  in in thisthis  ageage  groupgroup  

 proteinuriaproteinuria  oror  nephroticnephrotic  sysy, , variablevariable  coursecourse, 1/3 RI, 1/3 RI  

 diffusediffuse  thickeningthickening  ofof   capillarycapillary  wallwall, , subepithelialsubepithelial  IC IC 

depositsdeposits, „, „spikesspikes“  “  --  BM BM materialmaterial  in in impregnationimpregnation    



  

  

Membranous  

glomerulopathy  
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Focal segmental glomerulosclerosisFocal segmental glomerulosclerosis  

 NephroticNephrotic  sysy, ↑ incidence, ↑ incidence  

 HematuriaHematuria, ↓ GFR, , ↓ GFR, proteinuriaproteinuria  

 ProgressionProgression  usualusual  ––  50% → RF in 7 50% → RF in 7 yearsyears  

 PrimaryPrimary  ––  idiopathicidiopathic, , variablevariable  podocytepodocyte  protein protein 
mutationsmutations, plasma , plasma factorfactor  ↑ permeability↑ permeability  

 SecondarySecondary: : latelate  part part ofof   adaptiveadaptive  response to response to preexistingpreexisting  
renalrenal  diseasedisease  ((renalrenal  ablationablation  --  reflux reflux nephropathynephropathy, , 
hypertensionhypertension, , glomerulopathiesglomerulopathies  ––  IgAIgA, SLE,…), SLE,…)  

 AssociationAssociation  withwith  otherother  diseasesdiseases  (HIV, obesity, (HIV, obesity, toxinstoxins  ––  
heroin, heroin, drugsdrugs))  

  



FSGSFSGS  

 epithelialepithelial  damagedamage  

 hyalinosishyalinosis  (plasma protein (plasma protein leakageleakage), ), foamyfoamy  

macrophagesmacrophages  

 segmentalsegmental  sclerosissclerosis  ((mesangialmesangial  matrix matrix 

productionproduction, , capillarycapillary  loopsloops  collapsecollapse))  

 No No immuneimmune  depositsdeposits  on IFon IF  

 PodocytePodocyte  injuryinjury  on EMon EM  

  

  



Focal segmental glomerulosclerosisFocal segmental glomerulosclerosis  



  SECONDARYSECONDARY  glomerular diseases glomerular diseases   

 SystemicSystemic  lupus lupus erythematosuserythematosus  

 GoodpastureGoodpasture’s’s  syndromesyndrome  

 HenochHenoch--SchönleinSchönlein  purpurapurpura  

 MicroscopicMicroscopic  formform  ofof   polyarteritispolyarteritis  nodosanodosa    

 WegenerWegener’s’s  granulomatosisgranulomatosis  

 BacterialBacterial  endocarditisendocarditis  

 Diabetes Diabetes mellitusmellitus  

 AmyloidosisAmyloidosis  



Lupus Lupus   

nephritisnephritis  

Glomerular cells proliferation 

Immune deposit (red) 

Deposits in direct 

immnofluorescence 



Chronic glomerulonephritisChronic glomerulonephritis  

 end stage of  variable glomerular diseaseend stage of  variable glomerular disease  

   different rate of  progression in different diseasesdifferent rate of  progression in different diseases  

 FSGS 50FSGS 50--80%80%  

 RPGN, membranous, membranoproliferative RPGN, membranous, membranoproliferative ~~  

50%50%  

 poststreptococcal 1poststreptococcal 1--2%2%  



Chronic glomerulonephritisChronic glomerulonephritis  

 granular surface (!x chronic interstitial nephritis, granular surface (!x chronic interstitial nephritis, 

nephrosclerosis, diabetic nephropathy,…)nephrosclerosis, diabetic nephropathy,…)  

 thin cortexthin cortex  

 obliterated glomeruli, arterioobliterated glomeruli, arterio--  and and 

arteriolosclerosis (hypertension), tubular atrophyarteriolosclerosis (hypertension), tubular atrophy  



Chronic GN – end-stage kidney 





Diabetic nephropathyDiabetic nephropathy  

 DiabeticDiabetic  microvascularmicrovascular  diseasedisease  

 ClinicallyClinically: : nonnon--nephroticnephrotic  proteinuriaproteinuria, , nephroticnephrotic  

syndrome, syndrome, chronicchronic  renalrenal  failurefailure    

 MorphologyMorphology::  glomerulosclerosisglomerulosclerosis  ((diffusediffuse  

mesangialmesangial, , nodularnodular), ), hyalinizinghyalinizing  arteriolararteriolar  

sclerosissclerosis, , tubulointerstitialtubulointerstitial  lesionslesions  

((pyelonephritispyelonephritis, , papillarypapillary  necrosisnecrosis))  

  

  

  



Diabetes mellitus and kidneysDiabetes mellitus and kidneys  
 Nonenzymatic glycosylationNonenzymatic glycosylation  of  proteins of  proteins ––  

accumulation of  irreversible glycosylation products in accumulation of  irreversible glycosylation products in 

BM of  vessel walls, BM of  vessel walls, metabolic defectmetabolic defect  ––  increased increased 

collagen synthesis, collagen synthesis, hemodynamic changeshemodynamic changes  

 Diabetic microangiopathy Diabetic microangiopathy in kidney in kidney 

(glomerulosclerosis) and retina (diabetic retinopathy). (glomerulosclerosis) and retina (diabetic retinopathy). 

Diffuse thickening of  capillary BM leads to ischemic Diffuse thickening of  capillary BM leads to ischemic 

changes, simultaneously  increased plasmatic proteins changes, simultaneously  increased plasmatic proteins 

permeabilitypermeability  



Diabetic glomerulosclerosisDiabetic glomerulosclerosis  

 Diffuse glomerulosclerosis Diffuse glomerulosclerosis ––  GBM thickening,  GBM thickening,  

increase in mesangial matrixincrease in mesangial matrix  

 Nodular glomerulosclerosis Nodular glomerulosclerosis --  (Kimmelstiel(Kimmelstiel--

Wilson) after 10Wilson) after 10--15 yrs; PAS+ nodular acellular 15 yrs; PAS+ nodular acellular 

material deposits at the tips of  capillary loopsmaterial deposits at the tips of  capillary loops; ; 

leads to chronic renal insufficiency leads to chronic renal insufficiency   



Diabetic glomerulosclerosisDiabetic glomerulosclerosis  



Diabetic glomerulosclerosisDiabetic glomerulosclerosis  



Diabetic glomerulosclerosisDiabetic glomerulosclerosis  



Further renal complications in diabeticsFurther renal complications in diabetics  

 accelerated accelerated arteriolosclerosis                                                                     arteriolosclerosis                                                                     

and arteriosclerosis, hypertensionand arteriosclerosis, hypertension  

 PyelonephritisPyelonephritis  

 Renal papillary necrosis Renal papillary necrosis in acute PNin acute PN  

Diabetic glomerulosclerosis 



Renal amyloidosisRenal amyloidosis  

 Amyloidosis Amyloidosis ––  pathologic deposits of  abnormal pathologic deposits of  abnormal 

microfibrillary (8microfibrillary (8--10nm) proteinaceous acellular 10nm) proteinaceous acellular 

material material   

 EoEossinoinophphililic in HE, Kongo red +, green ic in HE, Kongo red +, green 

dichroism in polarised lightdichroism in polarised light  

 Tough pale enlarged kidney in macroscopyTough pale enlarged kidney in macroscopy  



Renal amyloidosisRenal amyloidosis  
 Amyloid deposits in glomerular mesangial Amyloid deposits in glomerular mesangial 

matrix and capillary wallsmatrix and capillary walls; ; glomerular glomerular 

obliteration obliteration   

 Peritubular and                                                        Peritubular and                                                        

blood vessel walls blood vessel walls   

 ProteinuriaProteinuria  

 Nephrotic syndromeNephrotic syndrome  

 CHRICHRI  



TubuloTubulo--interstitial interstitial 

disordersdisorders  

 ConcurrentConcurrent  damagedamage  to to thethe  tubulartubular  epitheliumepithelium  andand  

interstitiuminterstitium  

 UsuallyUsually  no no glomerularglomerular  damagedamage, , oror  onlyonly  secondarysecondary  

((e.ge.g. . glomerulosclerosisglomerulosclerosis))  

                  



TubuloTubulo--interstitial disorders interstitial disorders --  

groupsgroups  
TUBULOINTERSTITIAL NEPHRITIS (TIN)  TUBULOINTERSTITIAL NEPHRITIS (TIN)    

                        Acute pyelonephritis    Acute pyelonephritis      

                        Chronic pyelonephritis, reflux nephropathyChronic pyelonephritis, reflux nephropathy  

                        Abacterial interstitial nephritis (drugs, etc.)       Abacterial interstitial nephritis (drugs, etc.)         

ISCHAEMIC AND TOXIC INJURYISCHAEMIC AND TOXIC INJURY  

                        Acute tubular necrosisAcute tubular necrosis  

OTHERS (e.g. obstructive uropathy, tbc, myeloma,  OTHERS (e.g. obstructive uropathy, tbc, myeloma,  

urate nephropathy)urate nephropathy)  



Acute tubular necrosis (ATN) Acute tubular necrosis (ATN)   

 DestructionDestruction//injuryinjury  ofof   tubulartubular  epitheliumepithelium, , leadingleading  to to 

acuteacute  diminutiondiminution  oror  lossloss  ofof   renalrenal  functionfunction  

 IschemicIschemic  ATNATN  ––  duedue  to to decreaseddecreased  oror  interruptedinterrupted  

bloodblood  flowflow, , e.ge.g. in . in shockshock, trauma, , trauma, acuteacute  pancreatitispancreatitis, , 

polyarteritispolyarteritis  nodosanodosa, , haemoglobinuriahaemoglobinuria  ((haemolysishaemolysis), ), 

myoglobinuriamyoglobinuria  ((crushcrush), ), etcetc..  

 NephrotoxicNephrotoxic  ATNATN  ––  direct direct toxictoxic  injuryinjury  to to thethe  tubulestubules  

by by drugsdrugs, , heavyheavy  metals (metals (mercurymercury), ), organicorganic  solventssolvents  

((carboncarbon  tetrachloride), tetrachloride), ethyleneethylene  glycolglycol    



Acute tubular necrosis (ATN) Acute tubular necrosis (ATN)   
 MorphologyMorphology: : ischemicischemic  ATNATN  withwith  lossloss  ofof   proximalproximal  

epithelialepithelial  brushbrush  borderborder, cell , cell flatteningflattening, , focalfocal  tubulartubular  

epithelialepithelial  necrosisnecrosis  alongalong  thethe  wholewhole  nephronnephron, BM , BM 

rupturerupture, , occlusionocclusion  by by castscasts; ; interstitialinterstitial  oedemaoedema, , 

inflammatoryinflammatory  infiltrateinfiltrate  

 LaterLater  epithelialepithelial  regenerationregeneration  startingstarting  fromfrom  uninjureduninjured  

partsparts  

 ToxicToxic  ATN:ATN:  extensiveextensive  tubulartubular  necrosisnecrosis//cytotoxiccytotoxic  

changeschanges  alongalong  thethe  proximalproximal  tubulestubules  



Acute tubular Acute tubular   

necrosis (ATN)necrosis (ATN)  



Acute pyelonephritisAcute pyelonephritis  

 Common purulent renal inflammation, bacterial Common purulent renal inflammation, bacterial 

infection by infection by Escherichia coli, Proteus, Klebsiella, Escherichia coli, Proteus, Klebsiella, 

Enterobakter  Enterobakter    

 Ascending Ascending infection by urine reflux in urinary infection by urine reflux in urinary 

tract inflammationtract inflammation  

 Descending (haematogenous)Descending (haematogenous)  infection in infection in 

septicaemia, raresepticaemia, rare  



Acute pyelonephritisAcute pyelonephritis  

 Facilitated by DM, gout, all causes of  obstructive Facilitated by DM, gout, all causes of  obstructive 

uropathy (e.g. nephrolithiasis, tumors, urinary tract uropathy (e.g. nephrolithiasis, tumors, urinary tract 

anomalies incl. vesicoureteric and intrarenal reflux) anomalies incl. vesicoureteric and intrarenal reflux)   

 Instrumental interventions (cathetrization, Instrumental interventions (cathetrization, 

cystoscopy)cystoscopy)  

 MACRO: enlarged kidney, cortical and medullary MACRO: enlarged kidney, cortical and medullary 

abscessses abscessses   

 MICRO:  purulent neutrophilic exudate  in tubules MICRO:  purulent neutrophilic exudate  in tubules 

and interstitium, oedemaand interstitium, oedema  



Acute Acute 

pyelonephritispyelonephritis  
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Acute pyelonephritisAcute pyelonephritis  

  



Acute pyelonephritisAcute pyelonephritis  
  

 Pyonephrosis Pyonephrosis   

 Papillary necrosis Papillary necrosis in diabeticsin diabetics  

 PeriPeri--  and paranephritic abscessand paranephritic abscess  

Papillary 

necrosis 



Chronic pyelonephritisChronic pyelonephritis  

 UniUni--  or bilateral chron. tubuloor bilateral chron. tubulo--                                      

interstitial renal inflammation with scarring                                      interstitial renal inflammation with scarring                                      

 1010--20%  end20%  end--stage kidneystage kidney  

 Obstructive PN  Obstructive PN  --  repeated infections repeated infections   

 Reflux nephropathy Reflux nephropathy ––vesicouretericvesicoureteric  and/or and/or 

pelveorenal refluxpelveorenal reflux  (from lower and upper pole (from lower and upper pole 

calyces into renal parenchyme)  calyces into renal parenchyme)    



Chronic pyelonephritis  

Reflux 



Xanthogranulomatous Xanthogranulomatous 

pyelonephritispyelonephritis  

 Uncommon form of                              Uncommon form of                              

chronic pyelonephritis with accumulation of  chronic pyelonephritis with accumulation of  

foamy macrophages in interstitiumfoamy macrophages in interstitium  

 Yellowish focal lesions in macroscopy, diff. dg. x Yellowish focal lesions in macroscopy, diff. dg. x 

renal carcinomarenal carcinoma  



Tubulointerstitial nephritis induced by Tubulointerstitial nephritis induced by 

drugs and toxins drugs and toxins (hypersensitivity nephritis)(hypersensitivity nephritis)    

 Sulfonamids, synthetic penicilins, some diuretics, NSAIDs Sulfonamids, synthetic penicilins, some diuretics, NSAIDs   

 77--15 days after exposure fever, eosinophilia, rash, 15 days after exposure fever, eosinophilia, rash, 

hematuria, proteinuria, leukocyturia, cca 50% acute renal hematuria, proteinuria, leukocyturia, cca 50% acute renal 

failure with oliguriafailure with oliguria  

 LateLate--phase reaction of  an IgEphase reaction of  an IgE--mediated hypersensitivity mediated hypersensitivity 

(type I)(type I)  

 Oedema and mononuclearOedema and mononuclear  interstitial infiltration, interstitial infiltration, 

commonly withcommonly with  eosinophilseosinophils, giant cell , giant cell granulomas granulomas may may 

be present. Tubulitis and tubular regressive changes.be present. Tubulitis and tubular regressive changes.  



Analgesic nephropathyAnalgesic nephropathy  

 Chronic renal disease due to excessive use of  Chronic renal disease due to excessive use of  

analgesic mixturesanalgesic mixtures  

 Form of  chronic tubulointerstitial nephritis with Form of  chronic tubulointerstitial nephritis with 

renal papillary necrosisrenal papillary necrosis  

 Combination effects of  aspirin (papillary Combination effects of  aspirin (papillary 

ischaemia), phenacetin (toxic metabolites)ischaemia), phenacetin (toxic metabolites)  



Renal TBC Renal TBC   

 Part of  miliary spreadPart of  miliary spread  

 Solitary postprimary tbc lesion Solitary postprimary tbc lesion   

 Gross: caseousGross: caseous--cavernous mass with fibrous cavernous mass with fibrous 

capsule (closed tbc) or rupture and drain into capsule (closed tbc) or rupture and drain into 

pelvis (open tbc), possible infection of  pelvis (open tbc), possible infection of  

urinary tract. urinary tract.   



Renal TBC Renal TBC   

Caseation 
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Urate nephropathyUrate nephropathy  
 Hyperuricemic disorders (urate crystals formation) Hyperuricemic disorders (urate crystals formation) 

may lead to 3 forms of  injury:may lead to 3 forms of  injury:  

 Acute urate nephropathy Acute urate nephropathy in patients with in patients with 

haematologic malignancies, commonly during haematologic malignancies, commonly during 

chemotherapy (extensive cell breakdown chemotherapy (extensive cell breakdown ––  release release 

of  nucleic acids of  nucleic acids ––  urate crystals in tubules urate crystals in tubules ––  acute acute 

renal failurerenal failure  

 ChronicChronic  urate nephropathy urate nephropathy ––  in gout. Urate in gout. Urate 

crystals surrounded by foreign body giant cells, crystals surrounded by foreign body giant cells, 

tubulotubulo--interstitial nephritisinterstitial nephritis  

 Urate stonesUrate stones  



Multiple                                  Multiple                                  

myelomamyeloma  

 AmyloidosisAmyloidosis  

 Myeloma nephrosis: tubular casts formed by  Myeloma nephrosis: tubular casts formed by  

precipitated                                                                                                 precipitated                                                                                                 

BenceBence--Jones protein, giant cell reactionJones protein, giant cell reaction  



Blood vesselsBlood vessels    

 a. renalisa. renalis  

 a. segmentalisa. segmentalis  

 a. interlobarisa. interlobaris  

 a.arcuataa.arcuata  

 a. interlobularisa. interlobularis  

 afferent arterioleafferent arteriole  



Renal infarctionRenal infarction  
 Causes:Causes:  thrombosis due to AS;thrombosis due to AS;  

                              polyarteritis nodosa;polyarteritis nodosa;  

                          thrombembolia;thrombembolia;  

                          aneurysm of  abdominal aorta;aneurysm of  abdominal aorta;    

  

  



Benign nephrosclerosisBenign nephrosclerosis  arterioloscleroticarteriolosclerotic  



BenignBenign  nephrosclerosisnephrosclerosis  ––  

hypertensivehypertensive  nephropathynephropathy  

 a. a. renalisrenalis  stenosisstenosis, , renalrenal  atrophyatrophy  and and hypertensionhypertension  

((GoldblattGoldblatt))  



BenignBenign  

nephrosclerosisnephrosclerosis    



NephrosclerosisNephrosclerosis  

granulations  

and post-infarct 

scars 



Onion-skin  
formations – hyperplastic 

arteriolosclerosis +/- 

arteriolonecrosis;  

hyaline arteriolosclerosis 

hypertension 

Fibrinoid necrosis 



Thrombotic microangiopathyThrombotic microangiopathy  

 EndothelialEndothelial  damagedamage  → → microthrombimicrothrombi  → → 

damagedamage  ofof   erythocyteserythocytes  + + plateletsplatelets  → → hemolytichemolytic  

anaemiaanaemia  

 HemolyticHemolytic--uremicuremic  sysy  ((typicaltypical  ––  epidemicepidemic  ––  ShigaShiga  

toxin; toxin; atypicalatypical  ––  antiphospholipidantiphospholipid  antibodiesantibodies, , 

malignantmalignant  hypertensionhypertension, pregnancy, pregnancy, , drugsdrugs, , 

irradiationirradiation, …), …)  

 ThromboticThrombotic  thrombocytopenicthrombocytopenic  purpura purpura 

((deficiencydeficiency  in von in von WillebrandWillebrand--cleavingcleaving  factorfactor))  

  

  



HemolyticHemolytic--uremic syndromeuremic syndrome  
1)Ischemic cortical changes with tubular dilatation 

2)Disperse focal hemoragies,                                               

    necroses 

3)Diffuse cortical                                                     

necrosis  

Acute nephropathy 

+ haemolysis 

thrombocytopenia 

 

diarrhea 

E.coli verotoxin,  

other toxins, AI 

 

 



HemolyticHemolytic--uremic syndromeuremic syndrome  

 Microtrombi in Microtrombi in 
glomerular glomerular 
capillaries capillaries 
(endothelial (endothelial 
injury + platelet injury + platelet 
activation)activation)  

 Thickening of  Thickening of  
capillary walls capillary walls   

 Necrosis and Necrosis and 
intimal intimal 
hyperplasia of   hyperplasia of   
small arteriessmall arteries  



Renal tumorsRenal tumors  

  



Benign renal tumorsBenign renal tumors  
Cortical papillary                                             Cortical papillary                                             

adenomaadenoma                                                                                                                                                                        

  

  

 Small tumors (1Small tumors (1--5 mm),5 mm),  

 May be multiple  May be multiple    

 Papillary structure                                                                                                          Papillary structure                                                                                                          



Benign renal tumorsBenign renal tumors  

 AngiomyolipomaAngiomyolipoma  (PEComa)(PEComa)  



Benign renal tumorsBenign renal tumors  
 OncocytomaOncocytoma  



Renal cell carcinomaRenal cell carcinoma  
 Adenocarcinoma from tubular                                   Adenocarcinoma from tubular                                   

epithelium (clear cell epithelium (clear cell --  GrawitzGrawitz  ))  

 85% of  renal malignancies85% of  renal malignancies    



RCCRCC  

 Clear cell (conventional) RCC (80%)Clear cell (conventional) RCC (80%)  

 Chromophobe RCCChromophobe RCC  

 Papillary RCCPapillary RCC  

  

 Risk f.: smoking, obesity, familiar factors, Risk f.: smoking, obesity, familiar factors, 

industrial pollutionindustrial pollution  

 Incidental finding, hematuria, metastasisIncidental finding, hematuria, metastasis  



Renal cell carcinomaRenal cell carcinoma  

  



Renal cell carcinomaRenal cell carcinoma  

  



Renal cell carcinomaRenal cell carcinoma  

  



Renal cell carcinomaRenal cell carcinoma  



Renal cell carcinomaRenal cell carcinoma  

Monosomia chromosom 1 

(FISH) in chromophobe ca 

copy 



Transitional cell ca of  the renal Transitional cell ca of  the renal 

pelvispelvis  

  



Transitional cell ca of  the renal pelvisTransitional cell ca of  the renal pelvis  

  



WilmsWilms’’  tumor tumor --  nephroblastomanephroblastoma  
 Malignant embryonal tu                                                                                    Malignant embryonal tu                                                                                    

metanefrogennous blastemametanefrogennous blastema  

 Peak incidence 1Peak incidence 1--4 yrs4 yrs  

 Supresoric gen WT1 Supresoric gen WT1 
(11p13),                                      (11p13),                                      
WT2 (11p15)WT2 (11p15)  

 MACRO: large, softMACRO: large, soft  

 MICRO blastic cells, MICRO blastic cells, 
immature immature epithelial, epithelial, 
mesenchymal mesenchymal 
differentiation differentiation   



Secondary tumorsSecondary tumors  

 Local spread (adrenals, pancreas, liver)Local spread (adrenals, pancreas, liver)  

 Lung carcinomaLung carcinoma  

 Malignant lymphomaMalignant lymphoma  

 OthersOthers  



Normal Hyperacute  - preformed antibodies                 

Acute cellular Chronic 

Type of 
graft 
rejec-
tion 



  


