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Learning Objectives

A To appreciate the most common pathologic findings in the-non
neoplasticcomponent of anephrectomyor partialnephrectomy
specimen (a component which is part of the CAP kidney tumor
template), and to understand the potential clinical significance of
these findings.

A To understand the role of pathology in the workup of the donor
kidney for transplantation, and to appreciate common findings at
frozen section, and the clinical significance of these findings.

A To appreciate common pathologic findings in the autopsy kidney,
and to be able to differentiate between acute tubular injury and
tubularautolytic artifact.



TumorNephrectomySpecimens

A Renal cell carcinoma:

I 74,000 new cases per year in the US currently
I SEER Regqistry (200%)
A Localized: 65% (most stage 1)

| Steady decrease in tumor size at presentation likely
due to incidental detection on CT/MRI (stage
migration)

I 5 year survival has greatly improved over 50 years,
especially good for stage 1 @H0%)

A We are seeing moreephrectomypartial
nephrectomyspecimens!



End stage renal disease

A Despite dialysis, mortality from ESRD is high
A Medicare patients >6%0, on dialysis:

I Substantially higher mortality than similar patients with
cancer, diabetes, cardiovascular disease

A Kidney cancer and chronic kidney disease share risk
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I 25% of patients have CKDrisk for ESRB risk of death

A Implications for the importance of the assessment of
the nonneoplasticcomponent of the kidney:

A In some patients the medical kidney disease may be
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Intervention/preventive measures



Pathology assessment of non
neoplastickidney

. Diagnosis of specific pathologic entities

Bijol (2006): pathologic abnormalities in 60% of tumor
nephrectomies

A Mostly vascularsclerosinglisease wittparenchymal
scarring diabeticrenal disease

A Salvatore (2013) found similar prevalence

Henriksen2007): 24/246 tumonephrectomieshad
non-neoplasticdisease

A Mostly diabeticrenal disease andascularpathology
(including thrombotianicroangiopathyatheroembolisn)

A 88% of these diagnoses were initially missed!



Pathology assessment of non
neoplastickidney

Spectrum of findings:

A Hypertensive kidney disease (30%)
A Diabetic kidney disease (20%)

A Thromboticmicroangiopathy

A Focal segmentajlomerulosclerosis
A IgAnephropathy

A Amyloidosis

A Etc.



Pathology assessment of non
neoplastickidney

A 2. Help predict risk of progressive renal failure

I >20% Globajlomerulosclerosisr advanced
diffuse diabetigglomerulosclerosigredict
significant decline in kidney function at six months
Bijol (2006)

I For each 10% increasegiomerulosclerosis

estimated GFR decreased by 9% from baseline
Gautam(2010)

A A NB implications for preventive measures




Progression of kidney disease

A Concept of structural and functional adaptations to loss of
Kidney mass

A Once enough damage has been done, kidney will progress ta
failure even if the initial disease is no longer act\gefinal
common pathway to chronic injury

A Kidney injures itself trying to compensate

A NephronlossA hyperfiltration of remaining
nephron®, segmentalglobal glomerulosclerosis

A Secondary focal segmenglbmerulosclerosis
A Particular issue foneprectomyis patient with CKD

A Motivates:nephronsparing surgery, ablation etc (remember
25% with RCC already have CKD)



CAP Cancer protocols: renal cancer,
andureter and renal pelvis cancers

Pathologic Findings in Nonneoplastic Kidney (select all that apply)

Insufficient tissue

None identified

Glomerular disease (specify type):
Tubulointerstitial disease (specify type):
Vascular disease (specify type):
Other (specify):
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Quick Tour of Renal Pathology!

A Kidney pathology is esoteric

A Terminologically difficult

A Various special stains used routinely

A Specific modalities (IF, EM) used routinely

A Clinicalpathologic correlation is very important

But remember:
A Common things are common (esp. HTN, DM)

A In this session | try to approach from the H&E (maybe
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A Cover some of the most common patterns



Normal Kidney

Four compartmentsglomeruli, tubules,interstitium, vessels



Normal Kidney (H+E)




Normal Kidney (PAS)
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The most helpful stain for assessiggpmerularbasement membranes
and mesangium(stainsglycoproteinsparticularly well)



Terminology

Glomerular
A Segmental, Global: @omerulusevel
A Focal, Diffuse: @ biopsy level

A Endocapillaryproliferation: glomerularcapillary
loops filled with cells

A Mesangiabroliferation: too many cells in the
little mesangiabkreas (>3 cells on a nice section)

A Extracapillaryproliferation: Crescent formation



GlomerularProliferative Patterns

MesangiaProliferation
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GlomerularSclerosindPatterns
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ThlckenedSIomerularBasement Membrane'

MembranoproliferativeGN

Membranous; nephropathy

Other Causes include:

Advanced Diabetiglomerulosclerosis
Amyloidosis
Chronic thrombotianicroangiopathy



Tubulcinterstitial patterns of injury
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Acute Tubular Injury

Acutepyelonephritis(neutrophilg



Vascular patterns of injury
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Vasculitis Atheroembolism



ChronicParenchymabDamage
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Interstitial fibrosis and tubular atrophy
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Hypertension and the kidney

A Commonest disease in tumaephrectomieg30%)
I Areas ofsubcapsulascarring (grossly granular)
I Fibrosis ofntima
I Thinning or hypertrophy of media
I Hyalinosiof arterioles
A Accelerated/malignant hypertension
I Fibrinoidnecrosis of vessel walls
I Mucoidchange ofntima
i Hyperplastt®O Kl y3S 2F &avlrtt | NISN
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Hypertensive Kidney Disease

Arteriolosclerosis Arteriolarhyalinosis
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Diabetes and the kidney

A Second commonest disease in tunmaphrectomies
A All compartments involved

A Most characteristic (but not completely specific):
glomerularfindings

I Diffusemesangiakclerosis
I Nodular sclerosiKimmelstielWilson nodules)

A Associated with prominent arterioldnyalinosigesp.
Involvement of both afferent and efferent arterioles)

A Increased risk for arterial sclerosis
A Chronicparenchymatlamage (IFTA)




DiabeticGlomerulosclerosis
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NodularGlomerulosclerosis



Diabetic Kidney Disease
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ThromboticMicroangiopathy( TMA)

A Microvasculaendothelial injury and thrombosis
A May have important systemic implications

A Many causes (HUS, TTP, DIC, APLA, scleroderma,
malignant hypertension, drug etc)
A Acute TMA:
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thrombi, intimal mucoidchange, fragmented red cells
A Chronic TMA:

I Glomerularhasement membrane reduplication (double
contours/tramtracking)

i Concentridntimal ¥ A 6 NP a A3a] A0Y&y2AWARE, 2 F



Acute ThrombotidMicroangiopathy

Thrombus at vascular pole, Thrombus
fragmentedRBCs
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Acute ThrombotidMicroangiopathy

Arterial/arteriolar thrombus

Mucoidintimal change of artery
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Glomerularbasement membrane reduplicatibn: aka beripheral
OF LAt I NE f22L) GR2-0z0lF O DFFAa 2 dzNA y 3 ¢

2 - = =
" o =P o Py
L 77

ﬁ‘.“‘ ‘a«,‘;- :,'/ AT ", N v \o'ni: 3% AR CEEN | .
RN i /a3 WIS A P - : ‘ Ji .
L ] { \’ .
‘! P L84 ‘ ~
,( N ‘ l.‘ .y, & “a
""' . B ‘~ ‘. v | 0.'
g e WETE Al s e
"'?0 . - ':) Yo & .‘J W
. X4n prrd 4 L
N Y ) -
' 4



Amyloidosis

A May have important systemic implications also
(e.g. myeloma, chronic inflammatory disease etc)

A Many causes: AL, AA, ALECT?2, etc

A May deposit iglomerulj vesselsinterstitium
and tubular basement membranes

A H&E:eosinophili¢ PAS: pale, Congo Red positive
(with green birefringence on polarized
MmICroscopy)

A Can send for typing by Mass Spectrometry (FFPE




Amyloidosis

Amyloidinvolvingglomerulus Amyloidinvolvingglomerulus
andinterstitium simulating nodular diabetic GS
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Crescentigslomerulonephritis

A The most severe
manifestation of
glomerulardisease

I Anti-GBM disease

I Pauctimmune (ANCA
associated)

I Associated with
Immune complex
deposition

A IF and EM are key in
diagnosis (can do on

FFPE material)




Direct Tumor Effects

A 1. Tumor capsulgseudocapsulérmation

I Underlies the recommendation to sample away from
tumor

I Localized chroniparenchymatbamage
I May have surrounding zone of acute tubular injury

A 2. Consequences of obstruction due to tumor
I Chronicpyelonephritis

I May be significant chrongarenchymabtlamage
associated specifically with this (rather than other intrinsic
kKidney disease)

A A Thesefindings do not generalize to theontralateral
Kidney



Tumor capsule




Benign tumors may lack capsule
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Above:metanephricadenoma
Another characteristic example ascocytoma




due to tumor

Obstruction




Obstruction due to tumor

Hydronephrosisvith calyceal
dilatation, andparenchymal
atrophy and inflammation

Parenchymathronic damage:
globalglomerulosclerosisand
marked interstitial fibrosis and
tubular atrophy

Interstitial chronic
iInflammation



