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Acute tubular necrosis (ATN) Aennazlaneideundu dnsgayidensimiiiiods
9051 Tveadeds awmginanmsnadontszanaiesas 50 viellmsfivsvanaiesas 25 vi3e
Aannnsfindelunseuadesvideinisgnsiu nedanimaziinisvhans renal tubular epithelial
cells YagUullouldrin acute tubular injury (ATI) unnindlesanldeesny necrosis 910

ischemic injury fatiu ATN §adu subset ¥a9 AT

ATN wudnluanmnues Acute kidney injury (AKI) leiuszanasasaz 85 laed true ATN wuldl
Uszanaufovay 1 Tuauldnuoulsimeuia wasnulduszana 4/10,000 Tunguuszynsmaly
drunnnaznuluauliNilsAdUTINABITY W1 Fla1e vasndenuadnds tnieisease Allany
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Pathophysiology

Ischemia ¥i19ALAA vasoconstriction tag renal perfusion anas v1l4 renal tubular epithelial
cells losudunsguazgardonisviia auluiianyinli renal tubular epithelial cells A3y
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Nephrotoxins nslasuansfiifiuseols vili renal tubular epithelial cells lasusunselaens
waztdeningly
W renal tubular epithelial cell Tasuuadu %Tq]iy,l,%‘a brush borders uag cell adhesion
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INUUILLAA apoptosis kaziin1svgnaasnved tubular cells rwenwadaglusiuly Tamm-
Horsfall protein ¥inlyiinn15gasiu viliglomerular filtration rate (GFR) wazllaanivoenios
(oliguria)

n15gayde adhesion ¥1ans solute Nignnsesriiu glomeruli azlviadoundulum renal

interstitium ¥il% glémerular filtration rate (GFR) anaa wagkina oliguria » 1
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e Gross: laflvunelnaTusaziminidiintu §nuasvtidasznu cortex ild@nuaz congested
medulla
e sumisiiviin: tubular epithelial cells
o @U1AIIN Ischemia: I¥WU patchy involvement Y89 nephron U3t S3 ¥84
proximal tubule wazdi distal tubules 5389 thick ascending limb
e @UAIIN Toxic: SinAnd proximal tubule Taatanig convoluted segment of
proximal tubules
e Snwardinulu light microscopy
e Tubular epithelial injury prominent in early phase
e Necrosis or apoptosis of individual cells
e Loss of nuclei
e Denudation of tubular epithelial cells
e  Patchy distribution of changes with variable thickness of tubular epithelium
e Cell loss most prominent in distal nephron
o Distal tubular casts of necrotic cells and cell debris often with lipofuscin
pigment
e Vast majority of tubular cells have non necrotizing sublethal injury in ischemic injury
e Attenuation with reduced apical cytoplasm
e Reduced or absent brush borders on PAS stain (simplification)
e Open tubular lumen
e Cell necrosis common in toxic injury
e Most prominent in proximal tubule
e Regeneration prominent in later phases
e Increased cytoplasmic basophilia
e Tubular epithelial mitoses
e Crowding of proximal epithelial nuclei

e  Mimics of ATN

o Acute interstitial nephritis: interstitial inﬂammation)and tubulitis rho.re v
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- ’ tubular basement membrane adhesion, no pigment'caéts, no thinned

‘9 cytoplasm, no mitoses

Periodic acid-Schiff (PAS) stain shows focal loss of brush border (red arrow). The blue arrow

shows remaining brush border.




Renal biopsy of ATN shows cellular swelling, necrosis and near complete occlusion of the

lumen.
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Renal biopsy of ATN shows loss of the brush border, flattening of the epithelial cells,

cytoplasmic basophilia and open lumen.




Kidney from autopsy:
Autolysis shows loss of cell to cell and cell to tubular basement membrane adhesion, no

pigment casts, no thinned cytoplasm and no mitoses.
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