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Objectives

* Clinical manifestation of kidney disease
* understand the terminology of Renal diseases
* Discussion of Glomerular disease
* Nephrotic syndrome
* Nephritic syndrome
e Disease of blood vessels

Urinary tract infection
* Analgesic nephropathy
* Acute Tubular Necrosis

Hemolytic Uremic Syndrome

Urolithiasis and hydronephrosis

Renal Tumours RCC
Bladder Tumours
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* Kidney diseases can be divided into those affecting the 4
basic components:

1) Glomeruli
2) Tubules

3) Blood vessels
4) Interstitium.

(
(
(
(

* Because some components seem to be more vulnerable to specific forms
of renal injury; e.g. glomerular(G) diseases are often immunologically
mediated; whereas tubular & interstitial disorders are more likely to be
caused by toxic or infectious agents,



1 The clinical manifestations of renal disease can be grouped into 8
major syndromes:

Some are peculiar to diseases of G; others are present in diseases that

affect any one of the 4 components. These are:

(1) Acute nephritic syndrome is a G syndrome characterized by acute

onset of gross hematuria (RBCs in urine), mild to moderate proteinuria,

edema, azotemia,& hypertension; it is the classic presentation of acute

post streptococcal GN.

(2) The nephrotic syndrome is a G syndrome characterized by heavy

proteinuria (excretion of >3.5 grams of protein/day in adults),

hypoalbuminemia, severe edema, hyperlipidemia, & lipiduria(lipid in

the urine).



(3) Asymptomatic hematuria or proteinuria, or both, is usually a
manifestation of subtle (mild) G abnormalities.

(4) Rapidly progressive GN manifested by microscopic hematuria,
dysmorphic RBC & RBC casts in the urine & mild-to-moderate
proteinuria, resulting in loss of renal function in a few days or weeks

(5) Acute renal failure(RF) or (Acute Kidney Injury)is dominated by
oliguria or anuria (no urine flow),



(7) Urinary tract infection(UTI)characterized by bacteriuria& pyuria(bacteria &

leukocytes in the urine respectively)).
The infection may be symptomatic or asymptomatic, & it may affect the kidney

(pyelonephritis)or the bladder (cystitis).

(8) Nephrolithiasis(renal stones) is manifested by renal colic, hematuria, &

recurrent stone formation.
JUT obstruction& renal tumors represent specific anatomic lesions that often have

varied manifestations.



Clinical Presentations of

Glomerular Disease

Asymptomatic
Proteinuria 150 mg to 3 g per day
Hematuria >2 red bloocd cells

per high-power field in spun urine
or >10 x 10° celisfliter

L(rodb‘oodcollsw;alydysmrphic)J

[§ Macroscopic hematuria ] [i Nephrotic syndrome 3
Brown/red painless hematuria Proteinuria: adult >3.5 g/day:.
(no clots); typically coincides with child >40 mg/h per m?
intercurrent infection Hypoalbuminemia <3.5 g/di
Asymptomatic hematuria * proteinuria Edema
L between attacks J Hypercholesterolemia
Lioiduria
. 7
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Nephritic syndrome Rapidly progressive glomerulonephritis
Oliguria Renal failure over days/weeks
Hematuria: red cell casts Proteinuria: usually < 3 g/day
Proteinuria: usually <3 g/day Hematuria: red cell casts
Edema Blood pressure often normal
Hypernension I May have other features of vasculitis J
Abrupt onset, usually
o S R J

r(:hrtmk.: glomorulocnphrltl“
Hyperension
Renal impairment
Proteinuria often > 3 g/day

L Shrunken smooth kidneys g




Glomerular Disease

dOne of the most common causes of chronic kidney disease and is

major problems encountered in nephrology; and chronic GN is one of the most
common causes of chronic kidney disease in humans.

L Glomerulonephritis (GN) is serious disorder that can lead to end-stage renal
disease (ESRD), other serious morbidity, or death.

 GN is particular topic in nephrology with many clinical variants
d Could be asymptomatic or full blown
 Patients may come with abnormal urinalysis as the only presentation.

4 Little is know about the epidemiology of GN, since no large scale examination of
GN incidence and prevalence is available.



dThe glomerulus normally consists of an anastomosing network of

capillaries, invested by two layers of epithelium.

 The visceral epithelium (podocytes) is an intrinsic part of the

capillary wall, whereas the parietal epithelium lines Bowman

space(urinary space), the cavity in which plasma ultrafiltrate first

collects.

A The G capillary wall is the filtration unit & consists of the following

structures :

(I) A thin layer of fenestrated endothelial cells (EC).

(II) A glomerular basement membrane(GBM) with a thick, electron-

dense central layer, the lamina densa,& thinner, electron-lucent

peripheral layers, the lamina rara interna & lamina rara externa.

1 The GBM consists of collagen (mostly type V), laminin,
proteoglycans, fibronectin, & several other glycoproteins.



(I11) The visceral epithelial cells(podocytes),structurally complex
cells that possess interdigitating foot processes embedded in &
adherent to the lamina rara externa of the GBM.

dThe entire G tuft is supported by mesangial cells (of
mesenchymal origin) lying between the capillaries

dThe major characteristics of GF are an extraordinarily high
permeability to water & small solutes& an almost complete
impermeability to molecules of the size & molecular charge
of albumin(size: 3.6 nm.

dThis selective permeability, called glomerular barrier
function, discriminates among protein molecules depending on
their size (the larger, the less permeable), their charge (the more
cationic (+), the more permeable), & their configuration.



GLOMERULUS
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Proximal convoluted tubule
o (brush border)
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The lobules appear highlighted in
red; in normal glomeruli is
difficult to determine with
precision its limit.

Within each lobe there are
several mesangial areas (some of
them indicated with green
arrows) in which there are not
more than 2 or 3 nuclei of cells
(Masson’s trichrome, X300).




The mesangial matrix, like
the basement membranes
of capillaries, Bowman’s
capsule, and tubules are
rich in type IV collagen,
and has affinity by the
methenamine-silver stain.
See the irregular
characteristic aspect of
mesangial matrix (in black)
in a normal glomerulus

(Methenamine-silver,
X.400).




Glomeruli may be injured by diverse mechanisms, which
are either:

4 Primary G diseases, those in which the kidney is the
only or predominant organ involved.

1 Secondary G diseases in which the G may be injured in
the course of a number of systemic diseases(hereditary
, metabolic , vascular etc )



Glomerular Diseases

(I) Primary Glomerular Diseases

* Minimal-change disease (MCD)

 Focal and segmental glomerulosclerosis (FSGS)

« Membranous GN = Membranous nephropathy (MN)
 Membranoproliferative GN (MPGN)

« Acute postinfectious GN

* IgA nephropathy

 Chronic GN



(Il) Glomerulopathies Secondary to Systemic Diseases
*Lupus (SLE) nephritis

*Diabetic nephropathy

*Goodpasture syndrome

*Microscopic polyangiitis

\Wegener's granulomatosis

*Henoch-Schonlein purpura

*Thrombotic microangiopathy

Amyloidosis

-Bacterial endocarditis-related GN

*GN secondary to extrarenal infection

*GN secondary to lymphoplasmacytic disorders



Glomerular diseases

Primary Glomerular Glomerulopathies in
diseases Systemic diseases
Minor Glomerular SLE
abnormalities: Diabetes mellitus
Minimal Change disease Goodpasture
Focal and/or segmental Bacterial endocarditis
lesions: | Amyloidosis
Focal glomerulpscleross Vascular disorders
Focal proliferative Hypertension
glomerulonephritis PAN
Diffuse Wegener's
glomerulonephritis granulomatosis
Chronic GN (Irreversible Henoch-Schonlein

and most common purpura.

cause of CRF)

1



Glomerulqnephritis

Non-Proliferative

Membranous
Glomerulonephritis
(MGN)

Thickened Glomerular
Basement Membrane

Minimal Change
Glomerulonephritis

Abnormal Podocytes Usually idiopathic
Seen on Electron Microscopy 1/3 have chronic MGN
Treat with Supportive care 1/3 go into remission
+ Prednisolone 1/3 progress to renal failure

Most respond well

Focal Segmental
Glomerulosclerosis

Segments of Glomeruli Develop Sclerosis
Presents with Nephrotic Syndrome
Genetic causes identified
Steroids often ineffective
50% Progress to Renal Failure

Wegeners
Granulomatosis
Vasculits
Lungs, Kidney & other organs
c-ANCA +ve
.- Treat with Steroids

Proliferative

igA Nephropathy
Most common type of GN in adults

Macroscopic haematuria

Appears 24-48hrs post URTI/GI infection
IgA deposits seen in the matrix

Membranoproliferative
Glomerulonephritis
Primary (immune mediated)

Secondary (SLE, Hep)

Usually progresses to
End Stage Renal Failure

Post Infectious

Rapidly Progressive Glomerulonephritis
GIomgrqun_ephntls Occurs weeks after URTI
(Crescentic) Usually Strep Pyogenes

l

Supportive treatment
Resolves over 2-4 weeks

Vasculitic
Disorders

l

Geeky Mepics.conm ‘: + Cyclophosphamide

Microscopic
Polyangitis
Small vessel vasculitis
p-ANCA +ve
Treat with long term steroids
+/- cytotoxic agents

Goodpastures
Syndrome
Autoimmune

ant-GBM antibody

Glomerulus & Lung affected
Haematuria & Haemoptysis
Treat with steroids
+/- steroid sparing agents




Pathogenesis of Glomerular disease

Usually immune mediated via antibody deposition, cell mediated
Injury or activation of alternative complement pathway
Antibodies deposited are either to in situ antigen (intrinsic or
planted) or are circulating immune complexes
Intrinsic: Good pasture disease antigens are in basement
membrane; Heymann nephritis antigens are on visceral epithelial
cells; produce linear immunofluorescence patterns.

Planted antigens are deposited in basement membrane; may be
exogenous (drugs, infectious agents) or endogenous (DNA,
immunoglobulin, immune complexes); their cationic proteins bind to
glomerular anionic sites and produce granular lumpy staining by
Immunofluorescence




» Circulating immune complexes may be endogenous (DNA,
tumors) or exogenous (infectious products); they usually localize
within glomeruli and activate complement; deposits are usually
mesangial or subendothelial and resolve by macrophage
phagocytosis, unless there are repeated cycles of formation
(Hepatitis B / C, lupus)

» Cell mediated immune injury is by sensitized nephritogenic T
cells

» Progression to end stage renal disease occurs when the
glomerular filtration rate (GFR) is 30 - 50% of normal, due to
compensatory hypertrophy of remaining glomeruli and systemic
hypertension (inhibited by angiotensin converting enzyme
inhibitors), eventually causing glomerulosclerosis



Pathogenesis of Glomerular Diseases
« Antibody-associated

e (1) injury resulting from deposition of soluble circulating
Ag-Ab complexes in the glomerulus.

* (2)injury by Abs reacting in situ within the glomerulus.
* (3) Abs directed against glomerular cell components.
1-Nephritis Caused by Circulating Immune Complexes

« The antigen is not of glomerular origin.
* 1- endogenous as in the GN associated with SLE.

e 2- exogenous as in the GN that follows certain bacterial
(streptococcal), viral (hepatitis B), parasitic (Plasmodium

falciparum malaria), and spirochetal (Treponema pallidum)
infections

17



Nephrotic Nephritic
Features Features

Minimal-change nephropathy -+ =
Membranous nephropathy bt +
Diabetic glomerulosclerosis 4+ i
Amyloidosis IR +
Focal segmental glomerulosclerosis - o
Mesangioproliferative glomerulonephritis 4+ e
Membranoproliferative glomerulonephritis S 4+
Proliferative glomerulonephritis ++ -+
Acute poststreptococcal glomerulonephritis + -+
Crescentic glomerulonephritis® + 4+

“Can be immune complex-mediated, antiglomerular basement membrane
antibody-mediated, or associated with antineutrophil cytoplasmic autoantibodies.



Glomerular diseases

Nephritic syndrome'

gemerdonephrts

Rapidl progressive glomeruionephritis

Nephrotic syndrome R

- Focal segmental glomerulosclerosis
fitis | Membranous nephropathy |

Berger disease Minimal change disease |
(A glomerulonephropety) Amyloidosis /

Alport syndrome Diabetic glomerulonephropathy /

*Note that classic nephritic disorders can exhibit nephrotic features.



The Nephrotic Syndrome

Ja clinical complex resulting from glomerular disease &
includes the

following:
e (1) massive proteinuria (3.5 gm /day in adults).
e (2) hypoalbuminemia (< 3 gm/dL).

e (3) generalized edema
e (4) hyperlipidemia and lipiduria.

e (5) little or no azotemia, hematuria, or hypertension.



(JCauses of Nephrotic Syndrome
1-Primary Glomerular Diseases
2-Secondary (Systemic Diseases with Renal Manifestations)

Primary Diseases that Present Mostly with Nephrotic Syndrome
1-Minimal-change disease

2-Focal segmental glomerulosclerosis(FSGS).

3-Membranous nephropathy

4-membranoproliferativeGN type 1 (usually a combination of
nephrotic/ nephritic syndrome)



B-Systemic Diseases with Renal Manifestations:
Diabetes mellitus.

Amyloidosis

Systemic lupus erythematosus

drugs (gold, penicillamine, "street heroin").
Infections (malaria, syphilis, hepatitis B, HIV).
Malignancy (carcinoma, melanoma).

N U e WDMdH

Miscellaneous (e.g. bee-sting allergy)



Minimal Change Disease (Lipoid Nephrosis),nil disease,
and foot process disease
» Essential Features :

= MCG is the most frequent (about 65%) cause of the nephrotic
syndrome in children.

= Although it may develop at any age, MCD is most common between
ages 1 and 7 years.

= |tis characterized by G that have a normal appearance by light
microscopy, but when viewed with the EM it shows:

(1)diffuse effacement of podocyte foot processes

(2) Without antibody deposits.

» Pathogenesis: The pathogenesis of podocyte injury, which is the
underlying mechanism of proteinuria in MCD is unknown & it may be
the result of nonimmune causes.




Normal Glomerulus by electron mlcroscope
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Normal Glomerulus Normal
glomerulus. See the cellularity
of the glomerular tuft. The
arrows indicate nuclei of
parietal epithelial cells
covering the Bowman'’s
capsule. In vivo the Bowman’s
space is nharrower than seen
in conventionally processed
tissue. (H&E, X300).




Minimal change disease.

A

Glomerulus appears normal, with a delicate basement
membrane

B

diffuse effacement of foot processes of podocyteswith no
immune deposits.

Morphology

LM

the glomeruli appear normal.

IF

'ncgative

‘EM

‘uniform and diffuse effacement of the
foot processes of the podocytes.

*No immune deposits ~

Podocyte with effaced
foot processes

Normal
basement
membrane

7 ~
D

B




MCD-EM the capillary loop in the lower half contains two electron dense RBC's.
Fenestrated endothelium is present and the BM is normal. The overlying epithelial cell
foot processes are fused (arrows).

/I|’e



MCD Clinical Course

= nephrotic syndrome in an otherwise healthy child.
= no hypertension

= renal function preserved

= selective proteinuria (albumin )

= prognosis is good .

» Treatment : corticosteroids 90 % of cases

= <5 % develop chronic renal failure after 25 years
= |n Adults with minimal change disease the
response Is slower and relapses are more commog.



Focal and Segmental Glomerulosclerosis (FSGS)

Essential features

Glomerular lesion characterized histologically, by;

A. sclerosis affecting some, but, not all G (focal involvement) & involving
only some (segments) of each affected G

B. often associated with the nephrotic syndrome, can occur:

(1) in association with other known conditions, e.g.,

HIV nephropathy, heroin nephropathy;
(2) As a secondary event in other forms of GN(e.g., [IgA] nephropathy);
(3) as a maladaptation after nephron loss.
(4) in inherited or congenital forms resulting from mutations affecting
cytoskeletal or related proteins expressed in podocytes (e.g., nephrin), i.e.,
nonimmune cause;



= (Nephrin a transmembrane glycoprotein, is the major
component of the slit diaphragms between adjacent
foot processes)

= (5) as an primary or idiopathic FSGS, which accounts
for 20% to 30% of all cases of the nephrotic syndrome.

* |tis becoming an increasingly common cause of
nephrotic syndrome in adults (35%) & remains a
frequent cause in children.



4 In children it is important to distinguish FSGS
cause of the nephrotic syndrome from MCD ,
because the clinical courses and prognosis are

markedly different:

. Unlike MCD, patients with FSGS have
(1)Nonselective proteinuria,

(2) Higher incidence of hematuria & hypertension

(3) Generally, a poor response to corticosteroid therapy, with
50% of cases developing RF within 10 years of diagnosis.
Adults in general feel even less well than children.



Pathogenesis

J The pathogenesis of primary FSGS is unknown.

d In any case, nonimmune injury to the podocytes is
thought to represent the initiating event of primary
FSGS (as with MCD)& is the underlying
mechanism of proteinuria.

d The permeability-increasing factors produced

by lymphocytes have been proposed in both

MCD & FSGS.




dThe recurrence of proteinuria in some persons with FSGS, who
receive renal allografts, sometimes within 24 hours of
transplantation, supports the idea that a circulating mediators
is the cause of the damage to podocytes.

1 The deposition of hyaline masses in the G in FSGS represents
the entrapment of plasma proteins & lipids in foci of injury
where sclerosis develops.

d IgM & complement proteins commonly seen in the lesion are

also believed to result from nonspecific entrapment in damaged
G.



Morphology

= Microscopically :
FSGS is characterized by both focal & segmental lesions occurring in

1) some segments within a G & sparing of the others (hence the term

"segmental”),

2) the disease first affects only some of the G (hence the term "focal").

* The affected G exhibit

(a)Increase mesangial matrix,

(b) deposition of hyaline masses (hyalinosis) & lipid droplets in the

affected G (PAS+, trichrome red, silver negative) and endocapillary foam cells or

lipoid droplets in focal glomeruli, , causing....

(C) obliteration of the capillary lumens

* immunofluorescence M often reveals nonspecific trapping of
immunoglobulins, usually IgM, & complement, in the areas of hyalinosis.

= Focal tubular atrophy with interstitial fibrosis, hyaline thickening of afferent
arterioles

= Note: the defining glomerular lesions may not be sampled in needle core
biopsy due to their focal nature



d On EM, as in MCD, the podocytes exhibit effacement of foot
processes,

A Clinically, there is little tendency for spontaneous remission of
idiopathic FSGS, & responses to corticosteroid therapy are poor.

d Progression of FSGS, with time, leads to global sclerosis of the G with
pronounced tubular atrophy & interstitial fibrosis, a picture difficult to
differentiate from other forms of chronic G disease, with progression to
RF occurring in 50% of FSGS patients after 10 years.
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HP view of focal &
segmental
glomerulosclerosis
(FSGS),seen as a
mass of scarred,
obliterated
capillary lumens
with accumulations
of matrix material,
that has replaced a
portion of the
glomerulus.
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Hematuria

Hypertension

Proteinuria

Respond to corticosteroid
therapy

Selective

Good

Non-selective

Poor
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Columbia University classification: perihilar, cellular, tip lesion, collapsing
and not otherwise specified ; correlates with prognosis

Collapsing glomerulopathy

Essential features

* A morphologic type of FSGS.

At least 1 glomerulus with capillary loop collapse and prominence of overlying
podocytes or parietal epithelial cells

Worse prognosis than other variants of focal segmental glomerulosclerosis;
supersedes other variants 1f others present in biopsy.

May be 1diopathic or associated with viruses, genetics, drugs, vascular injury
and autoimmune diseases

CC with Nephrotic range proteinuria

Elevated serum creatinine at presentation



Membranous GN(MGN)=Membranous Nephropathy MN)

1 A slowly progressive disease, most common in the 30-50 years age
group, characterized by the presence of:

(I)Diffuse thickening of the capillary wall,

(I)subepithelial immunoglobulin-containing deposits.

d Pathogenesis

d MGN is a form of chronic immune complex nephritis.

A Although circulating complexes of known exogenous (e.g., hepatitis B
virus) or endogenous (DNA in SLE) Ag can cause MGN,

4 it is now thought that most idiopathic MGN are induced by Abs reacting
in situ to endogenous, or, planted G Ags.



Types of Membranous glomerulonephritis :
1-Idiopathic (85% of cases):

J
J

DO

Most common cause of nephrotic syndrome in nondiabetic adults

Idiopathic autoimmune glomerular disease characterized by diffuse subepithelial
immune complex deposition with nephrotic range proteinuria, without known
systemic cause.

Thickening of glomerular basement membrane and subepithelial deposition of
immune complexes (silver stain, spike)

Anti-PLA2R autoantibodies

Circulating autoantibodies bind to an autoantigen on the surface of the podocytes
resulting in in situ immune complex formation that activates the lectin complement
pathway and causes podocyte injury and proteinuria

2 major target antigens are now firmly recognized: the M type phospholipase A2
receptor 1 (PLA2R) (~70%) and the thrombospondin type 1 domain containing 7A
(THSD7A) (2 - 5%)



2-Secondary membraneous nephropathy

(1) infections (HBY, syphilis, schistosomiasis, malaria).
*(2) malignant tumors (lung, colon and melanoma).

*(3) autoimmune diseases as SLE .

*(4) inorganic salts exposure (gold, mercury).

*(5) drugs (penicillamine, captopriLNSAID).



-Morphology

LM

ediffuse thickening of the GBM.

IF

*deposits of immunoglobulins and complement along the GBM (I1gG)
‘By EM

(1) the podocytes show effacement of foot processes, &

(2) the diffuse thickening of the GBM 1s caused in part by subepithelial
dome deposits that nestle against the GBM & are separated from each
other by small, spike like protrusions of GBM matrix that form 1n
reaction to the dome deposits, resulting 1n a (spike & dome pattern).
(3)As the disease progresses, these spikes close over the deposits,
incorporating them into the GBM.



Podocyte with effaced
foot processes

Thickened
basement
membrane

Subepithelial < 2V() 2
deposits - }

© Elsevier. Kumar et al: Robbins Basic Pathology 8e - www.studentconsult.com

Membranous
nephropathy.

Sub epithelial
deposits and the
presence of "spikes"
of basement
membrane material
between the immune
deposits.
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A silver stain
(black).
Characteristic
"spikes' seen with
membranous

%4 7 . glomerulonephritis

~ as projections
around the
capillary loops.



Membranous GN IF:
Finely granular staining
for IgG, predominately
|gG4, presents
uniformly in a
subepithelial
distribution in all
glomeruli




EM-

("'spike and
dome"
pattern).

TN



Clinical Course

 Clinically, idiopathic MGN characterized by insidious development of the
nephrotic syndrome, usually without antecedent illness.
J In contrast to MCD,

(1) the proteinuria is nonselective,

(I1) does not usually respond to corticosteroid therapy((poor response to
corticosteroid therapy)).

d Secondary causes of MGN should be ruled out.

Prognosis:

» 60% of cases 2> proteinuria persists

» About 40% > progressive disease and renal failure 2 to 20 yr.
» 30% —>partial / complete remission of proteinuria.



Answer those question

Q1:Which of the following is true about primary membranous nephropathy?

e Active periglomerular inflammation and rupture of Bowman capsule

 Little or no immunoglobulin or complement deposits by immunofluorescence

* Most common cause of idiopathic nephrotic syndrome in nondiabetic adults worldwide
» Significant mesangial or endocapillary hypercellularity

* Which of the following is true about minimal change glomerulopathy?

Q2:Which of the following is true about minimal change glomerulopathy?

* Interstitial inflammation and fibrosis are usually absent

* Itis the most common type of nephrotic syndrome in adults

* Monoclonal antibody therapy should be the first line therapy

* Pretreatment biopsy is always done

Q3:Which of the following signs and symptoms is common in minimal change disease?
* Azotemia

* Hypertension

* Macrohematuria

* Selective proteinuria



What is Nephritis ?

* Itis essentially an inflammation of the kidney

Q:What is the types of nephritis ?

* Acute nephritic syndrome

* Chronic glomerulonephritis

Q:Essentrial Features ?

1 Proliferation of the cells in glomeruli& leukocyte infiltrate

—Injured capillary walls >escape of RBCs into urine
— | GFR —oliguria, fluid retention, and azotemia.

 Hypertension (a result of both the fluid retention and some
augmented renin release from kidneys).

- i \;"



Nephritic Syndrome: Presentation

- PHAROH

* Proteinuria
» <3.59/1.73m2/day

 Hematuria Click to add text
» Abrupt onset

» Azotemia
* Increased creatinine and urea

« RBC Casts
 Oliguria sy Urne
« HTN

Peripheral Edema/Puffy Eyes



GLOMERULONEPHRITIS
* INFLAMMATION of the GLOMERULI

* PRIMARY
- STARTS in GLOMERULI

* SECONDARY
— GLOMERULI are AFFECTED by
SYSTEMIC DISEASE

49 ¥ ACUTE
. SYMPTOMS DEVELOP SUDDENLY %
RESOLVE w/ TREATMENT
* CHRONIC
 if ACUTE DISEASE NOT TREATED

- when DISEASE PROCESS DEVELOPS SLOWLY
> IRREVERSIBLE FAILURE of KIDNEYS



Glomerular diseases mostly presenting with Nephritic syndrome:

I. Infectious diseases
A. Poststreptococcal glomerulonephritis?®
B. Nonstreptococcal postinfectious glomerulonephritis

1. Bacterial: infective endocarditis, “shunt nephritis,” sepsis,
pneumococcal pneumonia, typhoid fever, secondary syphilis,
meningococcemia

2. Viral: hepatitis B, infectious mononucleosis, mumps, measles,
varicella, vaccinia, echovirus, and coxsackievirus

3. Parasitic: malaria, toxoplasmosis
Il. Multisystem diseases: SLE, vasculitis, Henoch-Schonlein purpura,
Goodpasture’s syndrome

lll. Primary glomerular diseases: mesangiocapillary glomerulonephritis,
Berger’s disease (IgA nephropathy), “pure” mesangial proliferative
glomerulonephritis

IV. Miscellaneous: Guillain-Barré syndrome, irradiation of Wilms’ tumor,
self-administered diphtheria-pertussis-tetanus vaccine, serum sickness

‘Most common cause.
Abbreviation: SLE, systemic lupus erythematosus.
Source: RJ Glassock, BM Brenner: HPIM-13.
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Membranoproliferative GN(MPGN)

= Membranoproliferative glomerulonephritis (MPGN) is a pattern of glomerular
injury on kidney biopsy with characteristic light microscopic changes,
including hypercellularity and thickening of the glomerular basement
membrane (GBM). MPGN is a histologic lesion and not a specific disease
entity.

= Also called hypocomplementemic, lobular or mesangiocapillary

glomerulonephritis

Histologic lesion, not a specific disease entity

MPGN should be diagnosed with specific etiology or underlying cause (such as

C3GN, immmune complex mediated, monoclonal), not as types | - Il

Essential features:

= A morphologic pattern of glomerular injury, characterized by endocapillary and
mesangial hypercellularity, mesangial and subendothelial deposits and duplicating
of glomerular basement membrane.

» |diopathic membranoproliferative glomerulonephritis (MPGN) thought to be a
diagnosis of exclusion



Clinical features

= Either immunoglobulin (polyclonal or monoclonal) mediated or complement mediated.
= Immunoglobulin mediated: due to infections, autoimmune diseases, paraproteinemias

= Complement mediated: dysregulation of alternative pathway due to genetic or acquired
abnormalities in regulatory factors

» Traditional classification based on electron microscopy findings: MPGN type | (subendothelial and
mesangial deposits), MPGN |l (intramembranous dense ribbon-like deposits) and MPGN ||
(subendothelial and subepithelial deposits)

= Newer classification based on immunofluorescence emphasizing pathophysiology:
Immune complex / monoclonal immunoglobulin mediated MPGN (activation of classic
complement pathway) and C3 glomerulopathies (including dense deposit disease, C3
glomerulonephritis and CFHRS nephropathy, activation of alternate complement pathway)
= MPGN lesion due to immune complex now referred to simply as MPGN

= Poor prognostic signs including nephrotic syndrome, an elevated serum creatinine and
hypertension at presentation, crescents and tubulointerstitial disease on biopsy



Pathogenesis of MPGN:

 Different pathogenic mechanisms are involved in the

development of MPGN.

1 Most cases of type | MPGN are caused by circulating immune
complexes, but the inciting Ag is not known.

d Like many other GNs, type | MPGN may also occur in
association with other known disorders (secondary
MPGN),such as SLE, hepatitis B & C, chronic liver disease
or infected A-V shunt



Type l: classical

OMPGN pattern of injury with discrete subendothelial and mesangial electron dense
deposits

Mostly immune complex deposition indicating activation of classic complement pathway

and some alternative complement pathway (overlaps with C3 glomerulonephritis)

O Distinguished from new category of C3 glomerulopathies by prominent Ig or C1q

Primary MPGN mostly affecting adolescents and young adults.

d > 50% with nephrotic syndrome

d 10 - 20% with acute nephritis syndrome

d ~50% with low C3

 May be secondary to chronic infections (e.g. hepatitis C), autoimmune diseases (e.g.
SLE), paraproteinemias, alpha-1-antitrypsin deficiency and malignancies

 ~50% renal survival at 10 years

 Recurs in ~30% of children 6 - 12 months after transplantation

d MPGN due to a monoclonal gammopathy or complement mediated disease with a
higher risk of graft recurrence than immune complex mediated MPGN secondary to
infection or autoimmune disease



Type Il MPGN (dense-deposit disease)
 Essential diagnostic feature based on the presence of highly electron dense
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ribbon-like deposits of the glomerular basement membrane

Now categorized under C3 glomerulopathies

Cause: excessive complement activation

autoantibody against C3 convertase called C3 nephritic factor (it stabilizes
the enzyme and lead to uncontrolled cleavage of C3 and activation of the
alternative complement pathway).

Result: Hypocomplementemia;

Can be acquired by infections or monoclonal paraprotein

Average age at diagnosis: 14 years

Typically present with renal insufficiency, nearly all with hematuria and
33% with nephrotic syndrome

Also deposits in basement membranes of spleen, choroid and retina
Poorer prognosis than type I; 50% have renal failure in 10 years; 80 - 100%
recur after renal transplant
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Morphology
Light Microscope

Both types of MPGN are similar by LM.

Glomeruli are large with accentuated lobular appearance and show proliferation of

mesangial and endothelial cells as well as infiltrating leukocytes.

(Mesangial and endocapillary hypercellularity with lobular accentuation),lrregular

thickening of glomerular basement membrane by interposition of mesangial cells

between endothelium and basement membrane, Forming double contour / tram track

appearance (PAS or silver stain)

Crescents in ~20% cases

Neutrophils (exudate) may present

May have immune complex aggregates forming hyaline thrombi in capillary lumina.
The tram track appearance is caused by "splitting" of the GBM due to the
inclusion within it of processes of mesangial & inflammatory cells extending into the
peripheral capillary loops.



d Types | & Il have different ultrastructural & immunofluorescence microscopic
features.

d Type | MPGN is characterized by discrete subendothelial electron-

dense deposits.

« By immunofluorescence M, C3 is deposited in an irregular granular pattern, &
lgG & early complement components (C1qg & C4) are often also present, indicative
of an immune complex pathogenesis.

d Type Il MPGN-C3 alone in GBM

* In type Il lesions the lamina densa & the subendothelial space of the GBM are
transformed into an irregular, ribbon-like, extremely electron-dense structure,
resulting from the deposition of material of unknown composition, giving rise to the
term dense-deposit disease.

« C3is present in irregular chunky & segmental linear foci in the BMs & in the
mesangium but the IgG & the early components of the classical complement
pathway (C1q & C4) are usually absent.




Clinical Course

 Clinically, 50% of MPGN cases presented with nephrotic syndrome,
although it may begin as acute nephritis or mild proteinuria.

d prognosis poor.

(J No remission.

J 40% progress to end-stage renal failure.

[ 30% had variable degrees of renal insufficiency. the remaining 30% had
persistent nephrotic syndrome without RF.

(] Dense-deposit disease (type Il) has a worse prognosis.

] It tends to recur in renal transplant recipients



Membranoproliferative GNX450 (silver stain).

The GBM is thickened &shows typical double contour "tram
track,"” appearance (thick arrow) caused by "splitting" of the
GBM,due to the inclusion within it of processes of mesangial
&inflammatory cells extending into the peripheral capillary loops |




Membranoproliferative
glomerulonephritis (MPGN) is a
pattern of glomerular injury on
kidney biopsy with characteristic
light microscopic changes,
including hypercellularity and
thickening of the glomerular
basement membrane (GBM).
MPGN is a histologic lesion

and not a specific disease entity. As
such, the discovery of the lesion of
MPGN in a kidney biopsy is the start
of an exploratory process leading to
a diagnosis, not an end in itself.
Q:What serologic test is often positive
with MPGN?

Answer C3 Nephritic factor (C3NeF) it is
an autoantibody directed into C3
convertase and found in MPGN when
there is hypocomplementemia
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Subendothelial
deposit

Intramembranous
deposit

TYPEI

A, MPGN, showing BM
thickening, WBC infiltration,
mesangial cell proliferation,
& lobular architecture
accentuation.

B, Schematic
representation of patterns in
the two MPGN types
* |n type l,there are
subendothelial deposits;

* type Il is characterized by
intramembranous dense
deposits(dense-deposit
disease).

In both types I&ll, mesangia
interposition gives the
appearance of split BM
when viewed by light
microscopy.
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The electron micrograph
above demonstrates dense
deposits in the basement
membrane typical for dense
deposit disease.

These dark electron dense
deposits within the basement
membrane often coalesce to
form a ribbon-like mass of
deposits, as seen in the
electron micrograph below.
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The bright deposits scattered
along capillary walls and in
the mesangium by
immunofluorescence
microscopy with antibody to
complement component C3
are typical for dense deposit
disease (formerly called
membranoproliferative
glomerulonephritis, type Il).
Dense deposit disease

produces a nephritic
syndrome.

Most patients have
detectable circulating C3
nephritic factor, an IgG
autoantibody.




Acute Post infectious (Post streptococcal)
Glomerulonephritis(PSGN)

= A frequent GN,typically caused by deposition of immune complexes in the Resulting

in diffuse proliferation & swelling of resident G cells & frequent infiltration by

neutrophils.

The inciting Ag may be exogenous or endogenous.

= No direct infection of the kidney.

* The prototypic exogenous pattern is seen in post streptococcal GN, & a similar
proliferative GN may occur in association with infections by other organisms, including
certain pneumococcal & staphylococcal infections, several common viral diseases
such as mumps, measles, chickenpox, & hepatitis B & C.

* Endogenous antigens, as occur in SLE.

= Classically, post streptococcal GN develops in children 1 to 4 weeks after they
recover from a group A, "nephritogenic” strains of 3-hemolytic streptococcal infection.
In most cases the initial infection is in the pharynx or skin.
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Pathogenesis of Acute Post streptococcal GN

* |simmune complex deposition, because the typical features of immune
complex disease are seen, including,

(1) Granular deposits of IgG & complement on the GBM

(2) Hypocomplementemia.

= LM

= proliferation of endothelial and mesangial cells and neutrophilic infiltrate.
In post infectious GN, the most characteristic change by light microscopy is a
Diffuse (affecting nearly all glomeruli), uniform increased cellularity of the G
tufts(caused both by swelling & proliferation of EC & mesangial cells & by a
neutrophilic & monocytic infiltrate)



= Sometimes there is necrosis of the capillary walls & In a few cases,

there may also be "crescents "within the urinary space in response to

the severe inflammatory injury.

= |n general, both of these findings are ominous.

= |F

* Immunofluorescence M reveals scattered granular deposits of IgG &
complement corresponding to the deposits visualized by EM.

* Deposits usually cleared in a period of about 2 months.

= EM

‘immune complexes “subepithelial"humps”in GBM.




Acute Postinfectious
(Poststreptococcal)
GN X335.

showing
diffuse(affecting
nearly all glomeruli)
uniform increased
cellularity of the G
tufts (caused by
both neutrophilic
cell infiltration and

proliferation &
swelling of EC &
mesangial cells).




| Subepithelial “humps”

e

Epithelial

cell




Post-infectious
glomerulonephritis is
immunologically
mediated, and the
immune deposits are
widely distributed within
the capillary loops.

The deposits are seen
here with bright breen
fluorescence in a

granular, bumpy pattern
because of the focal
nature of the immune
complex deposition
process




PSGN-Clinical Course

*Acute onset .

‘Fever, nausea, and nephritic syndrome.

*Gross hematuria with smoky brown rather than bright red urine .
*Mild proteinuria.

Serum complement levels are low during the active phase of
the disease.

tserum anti-streptolysin O antibody titers.

Recovery occurs in most children.



IgA Nephropathy (Berger Disease)

= IgA nephropathy is one of the most common causes of
recurrent microscopic or gross hematuria &is the most
common G disease revealed by renal biopsies worldwide.

= The pathogenic hallmark is the deposition of IgA in the

mesangium.
= Clinically, IgA nephropathy usually & most often affects

children & young adults.



More than 50%of patients present with gross
hematuria (that occurs within 1 or 2 days of a
nonspecific upper RTI, or, less commonly, GIT or
UT infection); the hematuria typically lasts for
several days & then subsides, only to return every
few months & is often associated with loin pain.
40%have only microscopic hematuria, with or

without proteinuria;
up to 10%develop acute nephritic syndrome.



Pathogenesis of IgA nephropathy.

= Normally, IgA, the main immunoglobulin in mucosal secretions, is at low levels in normal serum. IgA
is Tin 50% of patients with IgA nephropathy due to Tproduction in the bone marrow.

= Agenetic influence is suggested by it's occurrence in families & in HLA-identical siblings.

= Studies suggest that TIgA synthesis in response to respiratory or GIT exposure to environmental
agents (e.g., viruses, bacteria, & food proteins) may lead to deposition of IgA & IgA-containing
immune complexes in the mesangium, where they activate the alternative complement pathway &
initiate G injury.

= Some viruses and bacteria express N-acetylgalactosamine on their cell surfaces so that infection
may promote anti-glycan antibody formation,.

= |gA nephropathy may initially appear in association with an upper respiratory or gastrointestinal
infection.

= Some of these patients progress slowly to chronic renal failure.

= Early in the course, there may be gross hematuria, often within 3 days following a respiratory tract

infection.

So pathogenesis : abnormality in IgA production and clearance.



Morphology

LM: Variable. The lesions in IgA nephropathy vary considerably. The G
may be normal, or may show mesangial widening & segmental
inflammation confined to some G(focal proliferative GN); diffuse
mesangial proliferation (mesangioproliferative); or (rarely) overt
crescentic GN.

IF: mesangial deposition of IgA with C3
EM: deposits in the mesangium



The IgA is deposited mainly
within the mesangium,
which then increases
mesangial cellularity as
shown at the arrow.
Patients with IgA
nephropathy usually
present with hematuria
(nephritic syndrome).

Older adults may also have
proteinuria, microscopic
hematuria, and
hypertension. Most cases
are idiopathic.

Some cases occur when
there is defective clearance
of IgA with liver disease.
Some cases occur in
patients with celiac
disease.



IF : IgA mesangial
staining.

This is IgA nephropathy,
and the
immunofluorescence
pattern demonstrates
positivity with antibody
to IgA. Note that the
pattern is that of

mesangial deposition in
the glomerulus.




Histology of the glomerulus

CONDITION HISTOLOGICAL CLINICAL FEATURES
FEATURES

Minimal change
nephropathy

Membranous
nephropathy

1gA nephropathy

Post-infective
glomerulonephritis

Usually normal
histology

Thickened GBM

Increased mesangial

matrix

Diffuse proliferation of
endothelial/mesangial
cells, infiltration by
neutrophils

NEPHROTIC SYNDROME NEPHRITIC SYNDROME
Proteinuria ( >3.5g/24h) Haematuria
Hypoalbuminaemia (<30g/L) Hypertension
Oedema Oliguria

(Oedema)
Minimal change nephropathy Post-infective GN
Membranous nephropathy IgA nephropathy

Good response to
steroids

Commonest cause of
nephrotic syndrome in
adults

Common cause of ESRF

Usually resolves
spontaneously

Diabetic nephropathy
* Screen for microalbuminuria (ACR > 2.5 M, >3.5 F)

*Thickened GBM — Mesangial expansion = Nodules
* Slow progression with good control and ACEi

Investigations in suspected glomerular diseases
Make sure you understand why these are required

Not all done every time

* Bedside — urine dip

* Bloods —- FBC, U&E, CRP, ESR, ANA, ANCA, dsDNA,
complement, anti-GBM, ASOT

* Lab tests — urine microscopy (casts), 24h protein, ACR,
throat/skin swabs

* Renal USS +/- renal biopsy




Rapidly Progressive (Crescentic) Glomerulonephritis

RPGN is not a specific etiologic form of GN,but a clinical syndrome
characterized by rapid & progressive loss of renal function with
features of the nephritic syndrome, often with severe oliguria & (if
untreated) death from RF within weeks to months.

Regardless of the cause, the histologic picture is characterized by the
presence of crescents (named after their shape as they fill Bowman's
space)

Proliferation of the parietal epithelial cells of Bowman's capsule in
response to injury and infiltration of monocytes and macrophages

Nephritic syndrome rapidly progresses to oliguria and azotemia.



Pathogenesis

The G injury is immunologically mediated.

Cr GN is caused by different diseases, some restricted
to the kidney & others systemic; therefore, a practical
classification divides CrGN into 3 groups on the basis of
immunologic findings ; all have severe G injury, In each
group, the disease may be

(I) idiopathic, or it may be

(Il) associated with a known, well-defined renal or
extrarenal disease.



Crescentic GN
Group A (Anti-Glomerular BM Antibody): 12% of cases
 Idiopathic (in which there is renal involvement in the absence of
pulmonary disease)
« (Goodpasture syndrome(with renal & pulmonary involvement)
Group B (Immune Complex): 44% of cases
* |diopathic
» Postinfectious/infection related
« SLE
 Henoch-Schonlein Purpura /IgA nephropathy
Group C (Pauci-immune): Antineutrophil cytoplasmic antibody (ANCA)
Associated: 44% of cases
* |diopathic
 Wegener granulomatosis
* Microscopic angiitis



Morphology of Crescentic GN
= Common features for all 3 groups A, B, & C Cr GN are: 0Grossly
enlarged & pale kidneys, often with cortical petechial hemorrhages,

= Histology:, G show (1) segmental necrosis, (2)GBM breaks, with
resulting (3) crescents.

= Crescents are produced by:

(I) proliferation of the parietal epithelial cells of Bowman's capsule in

response to injury & exudation of plasma proteins, including fibrin,

into Bowman's space

(ll) migration & infiltration of monocytes /macrophages into Bowman's

space



Group A :(12%) Anti-GBM Antibody Crescentic GN
= Characterized by linear deposits of IgG & C3 along the GBM (which
can be seen by immunofluorescence M
= Anti-GBM Abs are present in the serum of all patients& are helpful
In their diagnosis & patients benefit from plasmapheresis or
immunoadsorption,which removes pathogenic Abs from their circulation
. The disease is either:
(I) Idiopathic Anti-GBM Ab GN cases, in which the anti-GBM Abs bind
to renal GBM only, without pulmonary lesions, or
(I) 1) Goodpasture syndrome cases of Anti-GBM Ab GN,in which the
anti-GBM Abs bind to GBM as well as to pulmonary alveolar capillary
BM, causing pulmonary hemorrhages.




This immunofluorescence
pattern shows positivity
with antibody to IgG and has
a smooth, diffuse, linear
pattern that is characteristic
for deposition of glomerular
basement membrane
antibody with Goodpasture
syndrome.

Serologic testing for anti-
GBM in patient serum is
often positive.




Group B:(44%) Immune Complex-Mediated Crescentic GN

" Are immune complex-mediated disorders.

" This can be a complication of any of the immune complex nephritis,
including post streptococcal GN, SLE, IgA nephropathy, & Henoch-
Schonlein purpura.

" |n some cases, immune complexes can be demonstrated but the

underlying cause is undetermined (ldiopathic).

= |n all these cases, immunofluorescence studies reveal the

characteristic granular ("lumpy bumpy") pattern of staining of the
GBM &/or mesangium for immunoglobulin &/or complement.
" These individuals cannot usually be helped by plasmapheresis



Seen here within the
glomeruli are crescents
composed of proliferating
epithelial cells.

Crescentic glomerulonephritis
is known as rapidly
progressive
glomerulonephritis (RPGN)
because this disease is very
progressive.

RPGN is a description, not a
specific disease. There are
multiple causes for RPGN, and
in this case it is due to SLE.
Note in the lower left
glomerulus that the capillary
loops are markedly thickened
(the so-called "wire loop"
lesion of lupus nephritis).



Glomerular disease with
systemic lupus
erythematosus (SLE) is
common, and lupus
nephritis can have many
morphologic manifestations
as seen on renal biopsy.

In general, the more
immune complex deposition
and the more cellular
proliferation, the worse the
disease.

In this case, there is
extensive immune complex
deposition in the thickened
glomerular capillary loops,
giving a so-called wire loop
appearance.



This immunofluorescence
micrograph of a glomerulus
demonstrates positivity with
antibody to fibrinogen.

With a rapidly progressive GN, the
glomerular damage is so severe
that fibrinogen leaks into
Bowman's space, leading to
proliferation of the epithelial cells
and formation of the bright
crescent shown here.




Group C:(44%) Pauci-Immune Crescentic GN

Defined by the lack of anti-GBM Abs or significant immune complex deposition
detectable by immunofluorescence & EM.

Most of these individuals have anti-neutrophil cytoplasmic Abs in the serum,
which have a role in some vasculitis.
Therefore,
(I) in some cases group C CrGN is a component of a systemic vasculitis such as
microscopic polyangiitis or Wegener granulomatosis, while

(I1) in many cases, however, pauci-immune CrGN is limited to the kidney & is thus
called idiopathic.

immunofluorescence M shows NO immunoglobulin or complement, & NO EM
detectable deposits.
Clinical Course of all RPGN (CrGN)
RPGN present as nephritic syndrome with severe oliguria & azotemia, & a
proteinuria sometimes approaching nephrotic range. Some patients become anuric &
require long-term dialysis or transplantation.



Crescentic GN (PAS
stain).

the collapsed glomerular
tufts and the crescent-
shaped mass of
proliferating cells and
leukocytes internal to
Bowman's capsule.



Hereditary Nephritis

= Are a group of hereditary G diseases caused by mutations in GBM proteins, the
best-studied one is, In which nephritis is accompanied by nerve
deafness & eye disorders, including lens dislocation & cataracts.

= Normally, the GBM is largely composed of type |V collagen, also crucial for normal
function of the lens & cochlea.

* The disease is NOT immunologically mediated disease.

= Morphology

= the G in hereditary nephritis appear unremarkable until late in the course, when
secondary sclerosis may occur. In some kidneys, interstitial cells take on a foamy
appearance as a result of accumulation of neutral fats (foam cells)as a reaction to
marked proteinuria.

= With progression, there is glomerulosclerosis, vascular sclerosis, tubular atrophy,
& interstitial fibrosis.



1 Pathogenesis:

« Mutation of any one of the a chains of type |V collagen

* renal failure occurs between 20-50 yrs of age

d EM

 GBM thin and attenuated.

 GBM later develops splitting and lamination "basket-weave" appearance

d Clinically: The inheritance is heterogeneous, being most commonly X-
linked as a result of mutation of the gene encoding a5 type IV collagen.
Males therefore tend to be affected more frequently & more severely &
are more likely to develop RF than females

 Patients present at the age 5 to 20 years with gross or microscopic
hematuria & proteinuria, & overt RF occurs between 20 & 50 years of

age.
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Electron micrograph of a
kidney biopsy from a

patient with Alport
syndrome. Note the splitting
and lamellation of the
glomerular basement
membrane (see arrows



This is a type of hereditary nephritis
known as Alport syndrome in which
patients may also manifest nerve
deafness and eye problems.

The glomeruli show irregular
thickening and thinning and splitting
of basement membranes due to an
inherited abnormality in collagen.
Most cases are X-linked and have
mutations of the COL4AS gene. In
addition, as shown the renal tubular
cells appear foamy because of the
accumulation of neutral fats and
mucopolysaccharides.



Disease Presentatio Age LM IF EM Prognosis
n
MCD nephrotic Children none negative Effaced foot good
processes
FSGS nephrotic adults Segmental sclerosis negative Effaced foot Poor?
processes
MNP nephrotic adults Thickened GBM IgG+ C3+ Sub-epithelial Poor?
spikes and domes
MPGN-typel Nephritic/ adults Tram track Igs Subendothelial poor
nephrotic deposits
MPGN-type2 Nephritic/ adults Tram track C3+ Dense deposits poor
nephrotic
IgA nephropth nephritic Children, variable IgA+ Mesangial deposits variable
young adults
PSGN nephritic children hypercellularity IgG+ C3+ Subepithelial good
deposits (humps)
Alport hematuria, children variable negative Basket weave GBM poor
syndrome

hearing loss




Chronic Glomerulonephritis

Chronic GN is the final outcome of various forms of G disease,
irrespective of whether there has been preceding G inflammatory injury.
When it is discovered, the G changes are so far advanced that it is
difficult to ascertain the original lesion.

It represents the end stage of a variety of entities, including Cr GN,
FSGS, MN, MPGN & IgA nephropathy.

Although it may develop at any age, it is usually first noted in young &
middle-aged adults.

It is a common & important cause of CRF, e.g.,



It has been estimated that 20% of chronic GN cases arise with no
history of symptomatic renal disease!

Grossly, both kidneys are symmetrically contracted& their surfaces
are red-brown & diffusely granular.

Histopathology : showing

Advanced scarring & obliteration of the G, sometimes to the point
of complete sclerosis.

Atrophy of the tubules in the cortex

Interstitial fibrosis, with marked lymphocytic cell infiltrates.

the small & medium-sized arteries are frequently thick walled&
narrowed, due to hypertension secondary to the chronic GN

Such markedly damaged kidneys are designated "end-stage
kidneys*!



)

Chronic Glomerulonephritis

Causes include repeated episodes of acute glomerular
nephritis, hypertensive nephrosclerosis, hyperlipidemia,
and other causes of glomerular damage.

Symptoms vary; may be asymptomatic for years, as
glomerular damage increases, before signs and
symptoms develop of renal insufficiency/failure.

Abnormal laboratory tests include urine with fixed
specific gravity, casts, and proteinuria; and electrolyte
imbalances and hypoalbuminemia.

Medical management is determined by symptoms.



ASSESSMENT & DIAGNOSTIC FINDINGS

Urinalysis reveals a specific gravity of 1.010, proteinuria, and urinary casts.
BUN Elevation

As renal failure progresses the GFR falls below 50mi/min and the following
changes occur:

Hyperkalemia

Metabolic Acidosis

Anemia

Hypoalbuminemia

Increased Serum Phosphorus

Decreased Serum Calcium

Mental Status Changes

C-xray reveal cardiac enlargement & pulmonary edemad
ECG- normal or indicate Left ventricular hypertrophy
CT/MRI reveal reduced size of renal cortex



Chronic GN.Masson trichrome stain, shows complete replacement of
virtually all glomeruli by blue-staining collagen.
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DISEASES AFFECTING TUBULES (T) & INTERSTITIUM

Most forms of T injury also involve the interstitium,

The disease characterized either :

(1) inflammatory involvement of the T& interstitium (interstitial

nephritis)&

(2) ischemic/ toxic T injury, leading to acute tubular necrosis& acute RF.
Tubulointerstitial Nephritis

= Causes:

1-bacterial infection.

2-drugs.

3-metabolic disorders

4-physical injury (irradiation).

S-immune reactions.



* TIN refers to a group of primary inflammatory diseases of the renal
interstitium & Tubule .

 The G may be spared altogether or affected only late in the course.

 The term pyelonephritis is used for cases of TIN caused by bacterial
infection, with prominent involvement of the renal pelvis

* The term interstitial nephritis is reserved for cases of TIN that are
nonbacterial in origin, including T injury resulting from drugs, metabolic
disorders (e.g., hypokalemia), physical injury (e.g., irradiation), viral
infections, & immune reactions.

It can be divided into

1- acute

2- chronic categories on the basis of clinical features & the character of the

inflammatory exudate, .



Urinary tract infections

= UTls are extremely common clinical problems, which implies
involvement of the lower UT (urethritis, cystitis & prostatitis,) or upper
UT (pyelonephritis), or both.

1-lower UTI (cystitis, prostatitis, urethritis).

2-upper UTI (pyelonephritis).

Infectious : Acute Pyelonephritis

* Acute Pyelonephritis is a common suppurative inflammation of the
kidney & the renal pelvis caused by bacterial infection.

« Itis an important manifestation of urinary tract infection (UT]I),

* The great majority of cases of upper UTI are associated with lower
UTI.

 However, lower UTI may remain localized, without extending to
involve the kidney.



Pathogenesis

= The principal causative organisms are the enteric gram-negative rods. the most
common is Escherichia coli(E coli).

= QOther organisms are species of Proteus, Klebsiella, Enterobacter,&
Pseudomonas; these are usually associated with recurrent infections,

= especially in persons who undergo UT manipulations (e.g. catheterization &
cystoscopy)or have congenital or acquired anomalies of the lower UT.

= Routes of acute pyelonephritis infection

« Bacteria can reach the kidneys by 2 routes:

1- Rarest is hematogenous route, through the bloodstream, results from seeding of the
kidneys by bacteria in the course of septicemia or infective endocarditis.

2- Commonest& most important is ascending route by which the bacteria reach the
kidney is through ascending from the lower UT....



HEMATOGENOUS INFECTION

Common agents: .
Staphylococcus :
E. coli

Bacteremia

Intrarenal
reflux

Vesicoureteral
reflux

Deranged
/ vesicoureteral
junction

Bactena
enter bladder

Bacterial colonization

Common agents:

ASCENDING INFECTION E. coli
Proteus

Enterobacter

Pathways of renal
infection
Hematogenous infection
results from bacteremic
spread. = Commonest
ascending
infection,which results
from a combination of
urinary bladder infection,
vesicoureteral reflux, &
intrarenal reflux.



= UTI most commonly affects females, as colonization by enteric bacteria is favored,
due to the

(I) close proximity of the urethra to the rectum,

() the short urethra, &

(lll) trauma to the urethra during sexual intercourse facilitate the bacterial entry
into the bladder.

= Normally, bladder urine is sterile, as a result of the:

(a) Antimicrobial properties of the bladder mucosa

(b) flushing action associated with periodic voiding of urine.

* The bladder outflow obstruction or bladder dysfunction predispose to UTI.

= Bladder obstruction results in incomplete emptying & increase residual volume of
urine.

* |n the presence of stasis ,bacteria introduced into the bladder can multiply
undisturbed, without being flushed out or destroyed by the bladder wall.



= The 1st step in the pathogenesis of ascending UTl is
adhesion of bacteria to mucosal surfaces, followed by
colonization of the distal urethra (& the introitus in females)

* in the 2nd step, the organisms must gain access to the
bladder, by expansive growth of the colonies & by moving
against the flow of urine. This may occur during urethral
iInstrumentation, e.qg., catheterization & cystoscopy, which are
iImportant predisposing factors in the pathogenesis of UTls

" |n the 3rdstep, the bacteria from the contaminated bladder urine
ascend along the ureters to infect the renal pelvis& parenchyma.



Accordingly, UTI is common among individuals with UT obstruction, as
may occur with benign prostatic hyperplasia & uterine prolapse,&
stones.

UTl is also in DM because of the susceptibility to infection &
Neurogenic bladder dysfunction, which in turn predisposes to stasis.

Although obstruction is an important predisposing factor in the
pathogenesis of ascending infection, it is the.... incompetence of the
vesicoureteral orifice that allows bacteria to ascend the ureter into the
pelvis.

The normal ureteral insertion into the bladder is a competent one-way
valve that prevents retrograde flow of urine, especially during
micturition, when the intravesical pressure increase.

An incompetent vesicoureteral orifice allows the reflux of bladder urine
into the ureters, {vesicoureteral reflux = VUR }.



1-VUR is present in 20% to 40% of young children with UTI, in which
VUR is a congenital defect that results in incompetence of the ureter

vesical valve.
2- VUR can also be acquired in individuals with a flaccid bladder

resulting from spinal cord injury& with neurogenic bladder
dysfunction secondary to DM.

Morphology
 Grossly, in acute PN,one or both kidneys may be involved.

The affected kidney may be normal in size or enlarged.
« Characteristically, multiple abscesses, raised, discrete, & yellowish,

are grossly apparent on the renal surface.



Acute pyelonephritis.
The cortical surface
IS studded with
multiple, focal, pale
abscesses, Between
the abscesses there
is dark congestion of
the renal surface




* Microscopically :the characteristic histologic feature of acute
PN is renal abscess formation, within the renal parenchyma.

« Early, the suppuration is limited to the interstitial tissue, but
later the abscesses rupture into tubules, & the masses of
iIntratubular neutrophils extend into the collecting ducts, giving
rise to the characteristic WBC (granular) casts found in the
urine .

« Typically, the G are not affected.



A second infrequent form of pyelonephritis is necrosis of
the renal papillae, known as Papillary Necrosis.

|.  This is particularly common among diabetics who develop
acute pyelonephritis.

Il. May complicate acute pyelonephritis when there is significant
UT obstruction.

lll. It is also seen with the chronic interstitial nephritis associated
with analgesic abuse



Papillary necrosis is a combination of (l) ischemic + (ll) suppurative
necrosis of the tips of the renal pyramids (renal papillae).

The Pathognomonic gross feature of papillary necrosis is sharply
defined, gray-white to yellow necrosis of the apical 2/3 of 1,2 or all
the pyramids papillae

Microscopically , the papillary tips show ischemic coagulative necrosis,
with surrounding neutrophilic infiltrate.

Symptoms (and signs) consistent with renal papillary necrosis are:
Back pain

Cloudy urine

Tissue pieces (in urine)

Fever

Painful/frequent urination

Urinary incontinence




In terms of cause, almost any condition that involves ischemia can lead to
renal papillary necrosis. :

Pyelonephritis, obstruction of the urogenital tract, sickle cell disease, tuberculosis,
cirrhosis of the liver, analgesia/alcohol abuse, renal vein thrombosis, diabetes
mellitus, and systemic vasculitis. Often, a patient with renal papillary necrosis will
have numerous conditions acting synergistically to bring about the disease.
Analgesic nephropathy is a common cause of renal papillary necrosis(NSAID).

Pathophysiology
This condition is due to ischemia of the renal papillae, the portion of the kidney that
collects urine from the nephron.
The papillae are vulnerable to ischemia as they are supplied by small caliber arteries
which are liable to obstruction, necrosis of the papillae results in sloughing into the
lumen, causing hematuria.
If the degree of necrosis is substantial post-renal failure may occur, though this is
uncommon.




Acute pyelonephritis: kidney X200.

(1) The interstitial tissue are infiltrated with polymorphs, lymphocytes & plasma cells, (2) some tubules show severe cloudy swelling
(thin arrow), in others, tubular cells are necrotic & contain large number of bacteria (stained deep blue), &
(3) some tubules are full of pus & lost most of its eplthellal I|n|ng (thick arrow)




= The cut surface of the kidney reveals many small yellowish microabscesses in both cortex and medulla.
= This type of pyelonephritis is most typical for hematogenous dissemination of infection to the kidney, rather than the
more typical ascending urinary tract infection.
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Q Clinically

The onset of uncomplicated acute pyelonephritis is usually sudden, with
pain at the costovertebral angle & systemic evidence of infection (chills,
fever, & malaise), & indications of bladder & urethral irritation (dysuria,
frequency, & urgency).

Diagnosis of acute pyelonephritis is established by finding "pyuria&
bacteriuria by urinalysis & urine culture.

The disease is usually unilateral, & individuals thus do not develop RF because
they still have one unaffected kidney. In cases with predisposing influences, the
disease may become recurrent or chronic, particularly when it is bilateral

The development of papillary necrosis is associated with very poor prognosis



Acute pyelonephritis
and papillary
necrosis.

* The distal part of
each of three papillae
(Arrows) is necrotic,
greyish-white & with a
congested border.

10.21 Acute pyelonephritis and papillary
NEeCrosis



The pale white areas involving
some or all of many renal
papillae are areas of papillary
necrosis.

This is an uncommon but severe
complication of acute
pyelonephritis, particularly in
persons with diabetes mellitus.
Papillary necrosis may also
accompany analgesic
nephropathy.



Malakoplakia is an uncommon chronic granulomatous
inflammatory condition, It usually involves gram-negative
bacteria.

It makes its presence known as a papule, plaque or ulceration
that usually affects the genitourinary tract.

It may also be associated with other bodily organs.

Malakoplakia is thought to result from the insufficient killing of
bacteria by macrophages. Therefore, the partially digested
bacteria accumulate in macrophages and leads to a deposition of
iron and calcium.

Foamy macrophages with PAS+ granular cytoplasm due to
phagosomes stuffed with bacterial debris and Michaelis-Gutmann
bodies (laminated mineralized concretions) Calcium and iron



Malakoplakia is an
uncommon chronic
inflammatory condition

It usually involves gram-
negative bacteria
Malakoplakia is thought to
result from the insufficient
killing of bacteria by
macrophages. Therefore,
the partially digested
bacteria accumulate in
macrophages and leads to a
deposition of iron and
calcium.

Foamy macrophages with
PAS+ granular cytoplasm
due to phagosomes stuffed
with bacterial debris and
Michaelis-Gutmann bodies
(laminated mineralized
concretions) Calcium and
iron




Drug-Induced Interstitial Nephritis

d Two forms:

1-Acute Drug-Induced Interstitial Nephritis

2-chronic (Analgesic) Nephropathy

= Acute TIN

= Most common: synthetic penicillins
(methicillin, ampicillin)

= Others: synthetic antibiotics; diuretics;
NSAIDs; other drugs



d Pathogenesis
immune mechanism.

 type | hypersensitivity.

d T cell-mediated (typelV) hypersensitivity reaction.

Pathogenesis:

“ the drugs act as haptens (small molecule that stimulates the
production of antibody molecules only when conjugated to a larger
molecule) So during secretion of the drug by tubules, covalently bind
to some cytoplasmic or extracellular component of tubular cells &
become immunogenic.

*» The resultant tubulointerstitial injury is then caused by immunological,
either IgE-(Type 1) or cell-mediated immune (Type V) reactions to
tubular cells or their BMs.



d Morphology

* The interstitium shows pronounced () edema & (ll) infiltration
by large numbers of lymphocytes, macrophages ,eosinophils &
neutrophils.

 glomeruli are normal. except in some cases caused by
NSAID,when the hypersensitivity reaction also leads to
podocyte foot process effacement & the development of
nephrotic syndrome

. With some drugs (e.g., methicillin, thiazides, rifampin),
interstitial non-necrotizing granulomas with giant cells may be
seen



A Clinically,
» the disease begins 2 to 40 days (average15 days) after

exposure to the drug

= |s characterized by fever & rash & eosinophilia in about
25% of persons, & renal abnormalities including
hematuria, mild proteinuria, & leukocyturia.

= Arising serum creatinine or, acute RF with oliguria,
develops in about 50% of cases, particularly in older
patients.

= withdrawal of the offending drug is followed by recovery.
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Drug-induced interstitial nephritis



Analgesic Nephropathy: chronic drug-induced

Consumption of large quantities of analgesics over long periods may
cause chronic interstitial nephritis often with renal papillary necrosis.
Aspirin and acetaminophen are common

While they can cause renal disease in apparently healthy individuals,
preexisting renal disease seems to be a necessary precursor to
analgesic-induced RF.

Pathogenesis not entirely clear.

Papillary necrosis is the initial event, followed by the interstitial nephritis
in the overlying renal parenchyma.



* Acetaminophen, a phenacetin metabolite, injures cells by both,
covalent binding & oxidative damage.

* The ability of aspirin to inhibit prostaglandin synthesis suggests
that aspirin may induce its potentiating effect by inhibiting the
vasodilatory effects of prostaglandin & predisposing the papilla
to ischemia.

 Clinical Course

*Progressive renal impairment, chronic renal failure, hypertension

and anemia....

*A complication of analgesic abuse is: increased incidence of

transitional-cell carcinoma of the renal pelvis




Acute Tubular Necrosis (ATN)

* characterized morphologically by damaged tubular
epithelial cells and clinically by acute suppression of renal
function with oliguria(urine flow of <400 mL/day)..

* Itis the most common cause of acute renal failure (ARF).
* Other causes of ARF are:

(1)Severe G diseases, manifesting as RPGN,

(2) Acute papillary necrosis associated with acute PN,

(3) Acute drug-induced interstitial nephritis (Paracetamol)

(4) Diffuse cortical necrosis.

(5) Diffuse renalvascular diseases, e.g., microscopic polyangiitis
& thrombotic microangiopathies



Acute Tubular Necrosis (ATN )

is a reversible condition if treated properly and quickly.

Clinical manifestations: electrolyte abnormalities, acidosis, uremia, signs of
fluid overload, often oliguria.

Proximal tubular epithelial cells are particularly sensitive to hypoxemia and
toxins.

ATN is quite frequent disorder that can arise in many clinical settings, in one
of 2 patterns:

(1st) Ischemic ATN cause by shock, in which a period of hypotension & shock is
common in most of these settings (ranging from severe trauma to acute
pancreatitis to septicemia). A similar picture can be produce by mismatched blood
transfusions, hemolytic crises, & myoglobinuria.

(2nd)Nephrotoxic ATN , is caused by a variety of poisons, including heavy
metals(e.g., mercury); organic solvents(e.g., CCl4); & drugs such as gentamicin&
other antibiotics, & radiographic contrast agents e.g., those used for angiogram.

RS



Pathogenesis

= Tubular epithelial cells are vulnerable to toxins& very sensitive
to anoxia. Therefore, the 2 major factors in the pathogenesis of
both ischemic & nephrotoxic ATN are:

= (1) tubular injury.

= (2) persistent & severe ischemia caused by intrarenal
vasoconstriction, resulting in both: (a) decrease G plasma flow,
resulting in decrease GFR& (b) decrease O2 delivery to the
functionally important tubules in the outer medulla .



PCT

Loop of Henle

TOXIC
ATN

DCT

These diagrams illustrate acute
tubular necrosis (ATN).

The distribution of the areas of
necrosis is more segmental
with ischemic injuries, while
toxic injuries result in more
diffuse proximal tubular injury.

Urine output will drop
precipitously.

If life-threatening uremia can
be treated, then recovery of
the tubular epithelium can
occur.

As the tubular epithelium is
regenerating, urine
concentrating ability is
impaired, and polyuria occurs.
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Pathogenesis of acute tubular necrosis.
Sloughing and necrosis of tubular epithelial cells
leading to obstruction and increased intraluminal
pressure, which reduces globular filtration.

Afferent
arteriolar
constriction

Ischemic/toxic
insult
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The epithelium of the tubules seen here is ragged from undergoing necrosis with acute tubular necrosis (ATN) from
ischemia. In this case, heart failure with hypotension precipitated the ATN. This is one form of acutee kidney injury (AKI)
with an abrupt or rapid decline in renal function. (A) left one IS NORMAL TUBULES, (B) right one is Acute tubular necrosis




Acute Tubular Necrosis: kidney. Patient died from RF, 7 days following pericardiectomy for constrictive pericarditis
(1) Most of the collecting tubules epithelial cells are died& the necrotic cells are sloughed into the lumen (thicken
arrow). (2) The surviving cells attempts at repair& already the tubules are lined by flat epithelium (thin arrow).
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Renal biopsy shows:

(1)Blebbing; vacuolization; necrosis & detachment of
tubular cells from their underlying BM & their sloughing in
the lumen

(2)Proteinaceous casts in the distal tubules & collecting
ducts is a striking additional finding. They consist of
Tamm-Horsfall protein (secreted normally by tubular
epithelium) along with hemoglobin & other plasma
proteins.

(3) When crush injuries have produced ATN, the casts are
composed of myoglobin



The tubular vacuolization and tubular dilation here is a result of the toxic effect of ethylene glycol poisoning. This is
representative of acute tubular necrosis (ATN), which has many causes. ATN resulting from toxins usually has diffuse
tubular involvement, whereas ATN resulting from ischemia (as in profound hypotension from cardiac failure) has patchy

tubular involvement.
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Note necrosis and sloughing of epithelial cells of the proximal convoluted
tubules. The glomeruli and distal convoluted tubules are preserved.
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= ATl-management

= repair and tubular regeneration = gradual clinical
improvement

= With supportive care, patients who survive have a good
chance of recovering renal function

" those with preexisting chronic kidney disease, complete
recovery is less frequent



DISEASES INVOLVING Blood Vessels

1 All kidney diseases involve the renal BV secondarily.

d Systemic vascular diseases, €.g., arteritis, also involve
renal BV, & often the effects on the kidney are clinically
Important.

d The kidney is intimately involved in the pathogenesis of
both essential & secondary hypertension(H)



o0
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Benign Nephrosclerosis (Hyaline arteriolosclerosis)

Term used for the renal changes in benign Hypertention.

Some degree of benign nephrosclerosis, albeit mild, is present at autopsy in many
persons older than 60 years of age.

But the frequency & severity of the lesions are increase at any age when H or DM
are present.

It is associated with aging, hypertension, diabetes mellitus and may be seen in
response to certain drugs (calcineurin inhibitors).

In malignant hypertension, the vascular damage is acute, and renin release is a
very important part of the pressure increase. In benign, essential hypertension,
vascular damage is chronic, and its most important pressure-raising influence is
sodium retention.



Pathogenesis
Many renal diseases cause H, which in turn is associated with

benign nephrosclerosis.

Morphology

d Grossly, both kidneys are symmetrically atrophic, each
weighing 110 to 130 gm (Normal 300 gm), with a diffusely fine
granular surface that resembles grain leather .

 H, there is hyaline arteriolosclerosis, with subendothelial
homogeneous, pink hyaline thickening causes narrowing of the
BV lumen, resulting in marked decrease blood flow & ischemia
through the affected BVs.

 All structures of the kidney show ischemic atrophy.



Benign
nephrosclerosis.
®  HPview of two
arterioles with
hyaline
. deposition,
. resulting in
marked
thickening of the
walls, &
narrowing of the
lumen
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 In advanced cases: the G tufts may become globally sclerosed, with
diffuse tubular atrophy & interstitial fibrosis.

d The larger interlobar & arcuate arteries show (fibroelastic hyperplasia)
l.e.,reduplication of internal elastic lamina + fibrous thickening of the
media & the sub intima.

d Benign Nephrosclerosis, alone, rarely causes severe renal damage. A
mild proteinuria is a frequent present

Malignant H & Malignant Nephrosclerosis
d  Malignant H is far less common in the US than benign H & occurs in
only about 5% of persons with elevated BP.
It may arise de novo(i.e., from the start, without preexisting H), or it
may appear suddenly in a person who had mild H.



Pathogenesis

**The basis for this turn in hypertensives is unclear, but the following
scenario Is suggested:

**Long-standing benign H eventually —=injure the arteriolar walls, resulting
in (@) EC injury, (b) Tpermeability of the small BVs to fibrinogen & other
plasma proteins, (c) platelet deposition.

‘*These 3 changes constitute the... =»Fibrinoid necrosis of arterioles &
small arteries & intravascular thrombosis.

**Mitogenic factors from platelets (e.g., PDGF) & plasma cause intimal
SMCs hyperplasia of BVs, resulting in the...

=>»Hyperplastic arteriolosclerosis(onion-skin lesion), with further narrowing

of the luminae , typical of malignant H & of morphologically similar

thrombotic microangiopathies.
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The kidneys become markedly ischemic & the severe ischemia of the renal afferent
arterioles... stimulates the renin-angiotensin system (persons with malignant H have
markedly elevated levels of plasma renin).

This then sets up a vicious cycle O, in which, angiotensin |l causes intrarenal
vasoconstriction & the resulting renal ischemia increase renin secretion.

Aldosterone levels are also elevated& salt retention undoubtedly contributes to the
elevation of BP.

The consequences of the markedly elevated BP on the BVs throughout the body are
known as malignant arteriolosclerosis& the renal disorder is referred to as malignant
nephrosclerosis.



Grossly:
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the kidneys in malignant H may be normal in size or slightly shrunken.

Multiple small, pinpoint petechial hemorrhages appear on the cortical
surface, from rupture of arterioles or G capillaries, giving the kidney flea-
bitten appearance.

Microscopicaly :, there are
(I) fibrinoid necrosis of the arterioles,with homogeneous, granular
eosinophilic fibrin deposits. Necrosis may also involve G with
microthrombi within the G as well as necrotic arterioles.

(IlI) Hyperplastic arteriolosclerosis in the interlobular arteries & larger
arterioles, in which concentric proliferation of intimal SMCs producing
an onion-skin appearance, resulting in marked narrowing, or
obliteration, of arterioles & small arteries.

Similar lesions are seen in persons with acute thrombotic
microangiopathies.



Clinically

[ malignant H characterize by 1rdiastolic BP (>120 mm Hg), papilledema,
encephalopathy, RF & cardiovascular abnormalities, Most often, the early
symptoms are related to Tintracranial pressure& include headache,
nausea, vomiting, & visual impairment.

J Without treatment, malignant H is fatal, with 90% of deaths caused by uremia
& 10% by cerebral hemorrhage or cardiac failure.
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10.39 Hypertensive nephrosclerosis

Benign Nephrosclerosis (Hyaline
arteriolosclerosis).

* Diffusely fine granular Kidney
surface that resembles grain
leather.

* Both kidneys were equally
affected *together weighed 200
grams.



Malignant hypertension: Kidney. * The afferent arteriole (thick arrow) & the adjacent part of the
glomerular tuft show fibrinoid necrosis, with deposition of homogeneous, granular eosinophilic fibrin.
* Dense protein cast is seen in the tubule (double arrow).
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Malignant hypertension. A, Fibrinoid necrosis of afferent arteriole (PAS stain). B,Hyperplastic
arteriolosclerosis (onion-skin lesion).

\ G0 Tl
.e ?G:‘oa. «"l :0‘4.

Al
' Aaﬂa . ... .r

© Elsevier. Kumar et al: Robbins Basic Pathology 8e - www.studentconsult.com



/r-\\




Thrombotic Microangiopathies

» This term describes lesions seen in various clinical syndromes, characterized:

(a) morphologically by widespread thrombosis in the microcirculation(DIVC)

(b) clinically by microangiopathic hemolytic anemia, thrombocytopenia,&, in certain
instances RF.

Common diseases that cause these lesions include:

(1) Childhood Hemolytic Uremic Syndrome (HUS),

* (2) various forms of adult HUS,

* (3) Thrombotic Thrombocytopenic Purpura (TTP).

Pathogenesis

d Although clinically overlapping, HUS & TTP are pathogenically distinct. Central to
the pathogenesis of HUS is endothelial cell (EC) injury & activation, with resultant
Intravascular thrombosis; while the...

d TTPis now known to be caused by an acquired defect in proteolytic cleavage of
von Willebrand factor (vVWF) multimers



Childhood HUS

d 75% of childhood HUS cases follow intestinal infection with Shiga toxin-
producing E. coli, such as occurs in epidemics caused by ingestion of infected
ground meat (e.g., hamburgers) & infections with Shigella dysentery type I.

. Pathogenesis: Shiga toxin is carried by neutrophils in the circulation, targeting
the renal G EC, because they express the membrane receptor for the toxin.

d The toxin has multiple effects on the EC, including

= () Cytotoxic, the toxin gains entry to the cells & directly causes cell death.

= (ll) (in the presence of cytokines, such as TNF) EC damage.

= (11) 4 adhesion of WBCs, 4 endothelin production, & loss of EC nitric oxide
(both favoring vasoconstriction) The resultant EC damage leads to thrombosis,
most prominent inmpinterlobular arteries, ) afferent arterioles, ) G
capillaries, as well as microangiopathy.

d 10% of the cases of HUS in children are not preceded by diarrhea caused by
Shiga toxin-producing bacteria




Diabetic nephropathy

is a common complication of type 1 and type 2 diabetes.
Over time, diabetes that isn't well controlled can damage blood
vessels in the kidneys that filter waste from the blood. This can
lead to kidney damage and cause high blood pressure.
High blood pressure can cause more kidney damage by raising the
pressure in the filtering system of the kidneys.
Histopathology :
The characteristic histologic changes of DN includes thickening of
glomerular and tubular basement membrane
increase in mesangial matrix, Kimmelstiel-Wilson nodules
sometimes combined with microaneurysms, exudative or hyalinosis
lesions, capsular drop and afferent and efferent arteriolar
hyalinosis.



Risk factors for developing Diabetic
Nephropathy

Poor control of blood glucose,

_ong duration of Diabetes,

Presence of other diabetic complication,
1 Ethnicity (Asian, Pima Indians),

1 Pre-existing High BP,

1 Family h/o of Diabetic Nephropathy,

1 Family h/o Hypertension.
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This is nodular glomerulosclerosis (the Kimmelstiel-Wilson lesion) of diabetes mellitus. Nodules of pink
hyaline material form in regions of glomerular capillary loops in the glomerulus. This is due to a marked

increase in mesangial matrix from damage as a result of non-enzymatic glycosylation of proteins. This is one
form of chronic kidney disease (CKD) with loss of renal function over time.
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Morphology:

= |n childhood HUS, there is fibrinoid necrosis, similar to lesions of classic
thrombotic microangiopathy, with fibrin thrombi predominantly involving G &
extending into arterioles & larger arteries in severe cases.

=  Cortical necrosis may be present.

Clinically,

1-typical childhood HUS characterized by the sudden onset.

2-usually after GIT infection or flulike prodromal episode.

3- severe oliguria.

4-bleeding manifestations (hematuria) &

5- microangiopathic hemolytic anemia (DIC) .

6-This disease is one of the main causes of acute RF in children. However,

if managed properly with dialysis, most patients with childhood HUS recover in a
matter of weeks




CYSTIC DISEASES OF THE KIDNEY

= Cystic diseases of the kidney are a heterogeneous group, which are
important for several reasons: (1) Adult polycystic disease causes
10% of all CRF cases, (2) Cysts are common& often present
diagnostic problems for clinicians, radiologists, & pathologists and
,rarely, they can be confused with malignant tumors.

= Types of cysts

1-Simple Cysts

2-Dialysis-associated acquired cysts

3-Autosomal Dominant (Adult) Polycystic Kidney Disease

4-Autosomal Recessive (Childhood) Polycystic Kidney Disease

5-Medullary Cystic Disease



J Simple Cysts

dMultiple or single
J1-5 cm in diameter

4 translucent filled with clear fluid & lined by a gray, glistening,
smooth

membrane composed of a single layer of cuboidal or flattened
epithelium .
 confined to the cortex.
 no clinical significance.
1 Usually discovered incidentally or because of hemorrhage and pain
d Importance: to differentiate from kidney tumors




J Cysts associated with chronic dialysis

* Dialysis-associated acquired cysts

* in patients with renal failure who have prolonged dialysis.
* both cortex and medulla

« Complications: hematuria; pain

* Increased risk of renal carcinomas (100 times greater than
in the general population)

* Occasionally, renal adenomas or even
adenocarcinomas(RCC) arise in the walls of these cys



d Autosomal Dominant (Adult) Polycystic Kidney Disease
multiple bilateral cysts

= eventually destroy the renal parenchyma.

* Incidence (1: 500-1000) persons

10% of chronic renal failure.

Pathogenesis:

The disease can be caused by inheritance of one of at least twc
autosomal dominant genes of very high penetrance. In 85% to
90% of families, PKD1,the defective gene is on the short arm o
chromosome 16. This gene encodes polycystin-1.

1 (1)- PKD1: 85-90% (encodes polycystin-1)

1 (2)- PKD2 :10-15% (encodes polycystin- 2).
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JAutosomal Dominant (Adult) Polycystic Kidney Disease — cont.
dClinical presentation :
- asymptomatic until the 4 th decade

« Symptoms: flank pain , heavy dragging sensation, abdominal mass,
hemorrhage, obstruction, Intermittent gross hematuria

1Grossly, the kidneys may reach enormous size (weights of up to 4 kg
for each kidney).

* These very large kidneys are readily palpable as abdominally
masses.

« Both kidneys composed solely of cysts, up to 4 cm in @ with no
intervening parenchyma.
The cysts are filled with fluid, which may be clear, turbid, or
hemorrhagic



d Complications

1-Most important complications are uremia & hypertension(which
develops in 75% of cases)

2- urinary infection.

3- Saccular aneurysms of the brain circle of Willis are present in 10% to
30% of patients, & these individuals have a high incidence of
subarachnoid hemorrhage.

4-Although the disease tends to progresses very slowly, but it is ultimately
fatal from uremia or hypertensive complications.

d Treatment is by renal transplantation.



Autosomal Dominant (Adult) Polycystic Kidney Disease

© Elsevier. Kumar et al: Robbins Basic Pathology 8e - www.studentconsult.com
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10.4 Polycystic kidneys (adult type)

Polycystic Kidneys (Adult type).

massively enlarged 4000 g
kidney,(Normal 300g),consists of
numerous small & large cysts
bulging through the capsule.

* Some cysts contain clear urine,
others are bluish-black from old
hemorrhage



Adultpolycystic

Kidneys X55.

Cortex of the kidney,
with the capsule on the
left.

No normal tubules are
present, & instead, the
kKidney bulk consists of
various size cysts, lined
by flattened epithelium
(thin arrow).

However, many normal
looking glomeruli (thick
arrow) remain between
the cysts.
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JAutosomal Recessive (Childhood) Polycystic Kidney
Disease

= Autosomal recessive
= Rare ,1:20,000 live births.

* Depending on time of presentation & the presence of associated
hepatic lesions, there are perinatal, neonatal,infantile, & juvenile
subcategories have been defined;

»all result from mutations in a gene PKHD1,coding for a putative
membrane receptor protein (fiorocystin)localized to chromosome
op.

» Fibrocystin may be involved in the function of cilia in tubular
epithelial cells .



JGrossly

the disease is invariably (consistently )bilateral, with
numerous small cysts in the cortex & medulla give the
kKidneys as sponge-like appearance .

» the medulla & cortex are completely replace by dilated &
elongated channels & cysts.

* These cysts originating from the collecting tubules & are
lined by cuboidal cells.

*In all cases (100%), there are multiple cysts in the liver
as well as proliferation of portal bile ducts.



10.3 Infantile polycystic kidneys

Autosomal Recessive
(Childhood) Polycystic
Kidney Disease.

* A bilateral renal defect
which is incompatible
with life.

* Sponge-like enlarged
kKidney from the presence
of large number of small
cysts, in the cortex &
medulla which are

abnormally, enlarged
collecting tubules <
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d Medullary Cystic Disease

» 2 major types:

1-medullary sponge kidney

« common and innocent (Harmless ,Inoccuous) condition.
2-nephronophthisis-medullary cystic disease complex
» almost always associated with renal dysfunction.

* usually begins in childhood.

» Cysts are at cortico-medullary junction

* In aggregate, the various forms of nephronophthisis are now
thought to be the most common genetic cause of end-stage
renal disease in children & young adults.



« Four variants of this disease complex are recognized on the basis of the
time of onset: infantile, juvenile, adolescent, & adulit.

* The juvenile form is the most common.

* 5% to 20% of individuals with juvenile nephronophthisis have extra-
renal manifestations, which mostly appear as retinal abnormalities.

* Grossly, the kidneys are small & contracted.

« Histopathology:, numerous small cysts lined by flattened or cuboidal
epithelium are present, typically at the cortico-medullary
junction.



dClinical features:

 polyuria and polydipsia (|tubular function).
 renal failure over 5-10-year

dThe disease is difficult to diagnose, Because

(1) no serologic markers &
(2) the cysts may be too small to be seen with radiologic imaging or

(3) cysts may not be apparent on renal biopsy if the cortico-medullary
junction is not well sampled.

A positive family history & unexplained CRF in young patients
should lead to suspicion of nephronophthisis-medullary cystic

disease complex.



URINARY OUTFLOW OBSTRUCTION

Renal Stones (Urolithiasis)

» Stone formation at any level in the urinary collecting system.
*Most common in kidney.

* (1%) of all autopsies.

« Symptomatic more common in men .

« Familial tendency toward stone formation.

 Unilateral in 80%.

* Variable sizes.

» Stone = inorganic salt (98%) + organic matrix (2%)



*Types are according to inorganic salt:

1- calcium oxalate/ calcium oxalate+ calcium phosphate-- (80%) .
2- Struvite (magnesium ammonium phosphate)

3- uric acid (6-7%)

4- cysteine stones (2%)

»Causes of Renal Stones

1-increased urine concentration of stone's constituents
exceeds solubility in urine (supersaturation).

* 50% of calcium stones pts have hypercalciuria with no
hypercalcemia.

* 5% to 10% hypercalcemia and hypercalciuria due to
hyperparathyroidism, vitamin D intoxication, or sarcoidosis.  « E



J2-The presence of a nidus

»Urates provide a nidus for calcium deposition.
»Desquamated epithelial cells

»Bacterial colonies

J3-urine pH

J4-infection

* Magnesium ammonium phosphate (struvite) stones staghorn
shaped stones (almost always occur in persons with
persistently alkaline urine due to UTls, specially, due to urea-
splitting bacteria, such as Proteus vulgaris& the
staphylococci.

* Uric acid stones form in acidic urine (under pH 5.5).



*Gout & diseases involving rapid cell turnover, such as the
leukemia's, lead to high uric acid levels in the urine & the
possibility of uric acid stones.

= However 50% of the individuals with uric acid stones
have neither hyperuricemia nor urine urate but, an
unexplained persistent excretion of acidic urine.

= Cystine stones are almost invariably associated with a
genetically determined defect in the renal transport of
cysteine amino acid.



10.10 Oxalate calculus

Oxalate
calculus.
Large, hard,
spherical
stone with
rough spiny
surface



Hydronephrosis

= |s dilation of the renal pelvis and calyces due to obstruction, with
accompanying atrophy of kidney parenchyma.

= Sudden or insidious

= Obstruction at any level from the urethra to the renal pelvis.
d The most common causes are :

* 1-Congenital: examples

*Atresia of urethra

*Valve formations in ureter or urethra

*Aberrant renal artery compressing ureter

*Renal ptosis with torsion or kinking of ureter



Hydronephrosis Normal

Hydroureter
Normal
ureter
Stricture
Urinary
bladder

PELVIS
Calculi
Tumors
Ureteropelvic

stricture

URETER-INTRINSIC
Calculi
Tumors
Clots
Sloughed papillae
Inflammation

URETER-EXTRINSIC ——

Pregnancy
Tumors (e.g., cervix)

Retroperitoneal fibrosis

Vesicoureteral reflux

BLADDER
Calculi
Tumors
Functional
(e.g., neurogenic)

URETHRA
Posterior valve stricture
Tumors (rare)




« 2-Acquired:

Examples:
Foreign bodies
Calculi,

necrotic papillae

Tumors: prostatic hyperplasia, prostate cancer, bladder tumors, cervix or uterus
cancer.

Inflammation: Prostatitis, ureteritis, urethritis,

Neurogenic: Spinal cord damage

Normal pregnancy: rare, mild and reversible

If blockage is at the ureters or above, the lesion is unilateral.

Bilateral HY occurs only when the obstruction is below the level of the ureters.



dPathogenesis

 Even with complete obstruction, GF persists for some time,& the
filtrate subsequently diffuses back into the renal interstitium & prerenal
spaces,. Because of the continued filtration, the affected calyces &
pelvis become dilated.

* The unusually high pressure thus generated in the renal pelvis, as well as
that transmitted back through the collecting ducts, causes compression of
the renal vasculature, with both venous stasis & arterial insufficiency.

* The most severe effects are seen in the papillae, because they are
subjected to the greatest increase in pressure.

* Accordingly,(a) the initial functional disturbances are largely tubular,
manifested primarily by impaired concentration

Only (b) later does G filtration begin to diminish.



Unilateral
Hydronephrosis

remain silent for ;
Uenrmsisalitisgi L. el
. Increased
s Hdrostati
: ' Pressure\
Triggers AN
Interstitial .
, Urinary
inflammatory 6
reaction Retention
and Stasis
&\ Obstruction in

Prolong Hydronephrosis
turns entire kidney into a
thin shell of fibrous tissue

Ischemic Atrophy
of cortex & medulla
?
compression of
blood supply

T

Increased Pressure
on surrounding
Ischemia and
Hypoxia
\:

Stimulate

Erythropoiefi
ryfiropoictin

Secondary Ergthroeytosis
(rare complication)
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10.16 Hydronephrosis

Hydronephrosis.

Bisected kidney, showing:

(I) An aberrant accessory
renal artery to the lower
kidney pole (lower center,
arrowed), which, by
pressing upon &
obstructing the upper end
of the ureter, has
caused......

(II) hydronephrosis,with

dilation of the pelvis, calyces,

& upper ureter. ©The lower

ureter, below the obstruction,

IS hormal <

~
N\



Hydronephrosis of the
Kidney

*with marked dilation of
the pelvis & calyces &

———
— )
—
——
-
p——

CENTIMETERS

* thinning of the renal
parenchyma
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RENAL TUMORS



Classification of renal tumour

Benign Malignant

Cyst * RCC

Leilomyoma * Transitional Cell Ca

Lipoma * Oncocytoma

Hemangioma * Sarcoma

Angliomyolipoma * Lymphoma

Adenoma * Metastasis(Lung, Breast,

luxtraglomerular cell tumour GIT,Prostate, Pancreas,
Melanoma)

A
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Renal tumours

Either Benign Tumours arising either from epithelial component of
kKidney or from mesenchymal tissue

Malignant tumour either epithelial ( Renal cell carcinoma ) arise
from tubules or ne[hroblastoma arising from Pluripotential stem
cells ( Children )

**The commonest malignant T of the kidney is the
(1) Renal cell carcinoma =RCC (85%),followed by
(2) Nephroblastoma = Wilm’s tumor (10%)& by
(3) Carcinoma of the renal calyces & pelvis (5%).

* Benign renal T, such as small (<0.5 cm) cortical papillary
adenomas or interstitial cell medullary fibromas have no Cllnlcia?
significance.




BENIGN MALIGNANT

EPITHELIAL TUMOURS OF RENAL PARENCHYMA

Adenoma Adenocarcinoma
Oncocytoma (hypernephroma, renal cell
carcinoma)

EPITHELIAL TUMOURS OF RENAL PELVIS
Transitional cell papilloma  Transitional cell carcinoma

Others (squamous cell carcinoma,
adenocarcinoma of renal pelvis,
undifferentiated carcinoma of
renal pelvis)

EMBRYONAL TUMOURS

Mesoblastic nephroma Wilms'tumour (nephroblastoma)
Multicystic nephroma

NON-EPITHELIAL TUMOURS

Angiomyolipoma Sarcomas (rare)

Medullary interstitial
tumour (fibroma)

MISCELLANEOUS

Juxtaglomerular cell
tumour (Reninoma)

METASTATIC TUMOURS

Classification
of kidney
tumours
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Renal Cell Carcinoma (RCC)

* Renal cell carcinoma (RCC) is the third most common
cancer of the genitourinary tract and the most lethal
urologic cancer, accounting for approximately 2% of all
cancer deaths

 RCC are derived from the renal tubular epithelium, &
hence they are located predominantly in the renal cortex.

 RCC represent 85%of all primary renal cancers.

« RCC are most common from the 6th to 7th decades, &
men are affected about twice as commonly as women.



WHAT IS RENAL CELL
CARCIMONA (RCC)?

@ Cancer arising from
the lining of proximal
convoluted tubule.

@ The most common
type of kidney cancer.

® Also known as Renal
Adenocarcinoma or
Grawitz's Tumor.

® Most lethal of all the
genitourinary tumors.




RENAL CELL
CARCINOMA

Cancer of
Kidney
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« Approximately one-third of the patients with RCC will present with metastases,
and many patients will develop metastasis after surgical resection.

« Traditionally, RCC is known to be resistant to chemotherapy. However,
there has been tremendous development in effective molecular

targeted therapies in the past few years for specific types of RCC with
well-defined histology and molecular abnormalities.

* Therefore, accurate histologic diagnosis and classification is increasingly
important

* The risk of developing RCC is higher in :

« smokers, hypertensive,obese patients, & those who have had occupational exposure
to cadmium;



= 30-fold in individuals who develop acquired polycystic
disease as a complication of chronic dialysis.

dThe role of genetic factors in the causation of RCC is
discussed below.

Based on their molecular origins, RCC are classified in 3
forms:

* (I)Clear Cell RCC (80%)
* (II) Papillary RCC (15%)
* (Il1) Chromophobe RCC (5%).



(I)Clear cell RCC
Commonest type, comprises 80% of all RCC, Tumor cells show clear
or granular cytoplasm. Majority are sporadic, also occur in familial forms or in association
with... An autosomal dominant von Hippel-Lindau (VHL) disease
characterized by predisposition to a variety of tumors, but particularly to
hemangioblastomas of the cerebellum & retina.
People who have VHL disease may experience tumors and/or cysts in up to ten parts
of the body, including the brain, spine, eyes, kidneys, pancreas, adrenal glands,
Inner ears, reproductive tract, liver and lung.
Hundreds of bilateral renal cysts & bilateral, multiple, clear cell RCC
develop in 40% to 60% of VHL disease patients.
Those with VHL syndrome inherit a germ-line mutation of the VHL gene on chromosome
3p25& lose of the second allele by somatic mutation.
Thus, the loss of both copies of this tumor suppressor gene gives rise to clear cell RCC



* The VHL gene is also involved in the majority of sporadic clear
cell RCC. Thus, homozygous loss of the VHL gene seems to
be the common underlying molecular abnormality in both
sporadic & familial forms of clear cell RCC.

* The VHL protein is involved In limiting the angiogenic response
to hypoxia; thus, its absence may lead to angiogenesis & tumor
growth.

 The mean age of onset of 26 years and 97% of people with a
VHL gene mutation have symptoms by the age of 65.

* VHL disease affects males and females and all ethnic groups
equally, and occurs in all parts of the world.



(ll) Papillary RCC
» Comprises 15%of RCC.
« Shows papillary growth pattern.
* Are frequently multifocal & bilateral;
* Occurs in familial & sporadic forms,
* The cause is the MET proto-oncogene, located on chromosome 7qg31.

* Trisomy of chromosome 7 is seen commonly in both familial
&sporadic cases, with the addition of an activating mutation of the MET
gene in the familial cases only.



(ll) Chromophobe RCC
* Rarest (5%)type of RCC.
 Arise from intercalated cells of collecting ducts.

« Tumor cells stain more darkly(hence the name, i.e., they are less clear
than

cells in clear cell RCC).

* Unique in having multiple losses of entire chromosomes, including
chromosomes 1, 2, 6, 10, 13, 17, & 21.

* |In general, chromophobe RCC have a good prognosis.
Morphology (of all types)

* Grossly, the clear cell RCC is usually solitary, spherical & large mass,
up to15 cm in @, arising anywhere in the cortex, & its cut surface is yellow
orange with areas of cystic necrosis & fresh or old hemorrhages.
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Renal cell carcinoma
(RCC):typical cross-
section of *yellowish,
spherical tumor in the
upper pole of the
Kidney.

* Note the tumor
invasion in the dilated
thrombosed renal vein



10.54 Adenocarcinoma:

kidney

Smooth rounded tumor mass
in the upper pole of the
kidney invading the renal vein.
Yellow cut surface, with
greyish fibrous septa, areas of
hemorrhage & cystic necrosis

248>



» As the tumor enlarges, it frequently invades the

“*(a)renal vein growing as a solid column within it, sometimes extending as
far as the inferior vena cava & even into the right side of the heart.

*» Less frequently, it may invade through the

(b) Walls of the calyces, pelvis & the ureter, & occasionally,
(c) in to the perinephric fat & adrenal gland.

= Histologicaly,

= Depending on the amounts of lipid & glycogen present, the tumor cells
may appear:

= (a) Classically vacuolated, with lipid-laden clear cells, with small & round
nuclei ,or

= (b)Granular cells, resembling the tubular epithelium, with granular pink
cytoplasm.



» Some tumors exhibit marked degrees of anaplasia, with
numerous mitotic figures & markedly enlarged, hyperchromatic,
pleomorphic nuclei.

* The cellular arrangement, too, varies widely, with cells forming
tubules, cords or disorganized masses. The stroma is usually
scant, but highly vascularized



High power detail of the clear cell pattern of renal cell carcinoma
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Grossly:
 the papillary RCC
= exhibit papillally formation with fibrovascular cores.

= They tend to be bilateral & multiple, & may show gross evidence of
cystic degeneration, necrosis & hemorrhage; but because of their
lower lipid content, they are less orange-yellow in color.

= The cells can have clear or pink cytoplasm.
dChromophobe RCC
» tends to be tan-brown grossly.

* Their cells usually have clear, flocculent cytoplasm with very
prominent, distinct cell membranes.

* The nuclei are surrounded by halos of cleared cytoplasm.
* By EM, large numbers of characteristic macrovesicles are seen.
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Papillary RCC
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The upper pole of the
kidney shows a well-
circumscribed, mahogany
brown tumor with central
scar. The mass bulges the
renal capsule but appears

to be contained within it.
Microscopically, it had
classic features of a
chromophobe renal cell
carcinoma.
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Clinically,

 the most frequent & characteristic presenting manifestation of all RCCs is
((PAIN,HEMATURIA ,MASS)):

()Hematuria, occurring in more than 50% of cases.
Less commonly as;

(I)painful, palpable flank mass,or may

(lll) present with metastases, in which the primary T may remain silent &
is discovered only after it metastasis to other sites, the commonest are
the lungs & bones.

- Extra-renal nonspecific effects (manifestation)of RCC are (1) fever, (2)
polycythemia affecting 5% to 10% of persons with RCC resulting from
elaboration of erythropoietin by tumor cells.

 Uncommonly, RCC may cause (3) paraneoplastic syndromes due to their
production of a variety of hormone-like substances, resulting in hypercalcemia,

hypertension, Cushing syndrome, feminization or masculinization.



IMMUNOHISTOCHEMICAL TECHNIQUES IN RENAL NEOPLASMS

* Immunohistochemical techniques with a variety of markers have been applied
more frequently in diagnostic pathology of renal neoplasm

« Some of the most important and useful markers for the diagnosis of renal
neoplasm include cytokeratins, vimentin, PAX2, PAX8, RCC marker, CD10, Each
marker has its diagnostic role in a specific diagnostic setting.

« The common diagnostic situations that call for immunohistochemical staining
are differential diagnoses of renal versus non renal neoplasms,



taging of RCC
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Nephroblastoma (Wilm’s Tumor)
» Represent 10% of all renal cancers.

= The 3"9 most common solid cancer in children younger than 10 years
;it occurs rarely in adults,

= A mixed tumor, contain a variety of cell & tissue components (epithelial &
mesenchymal), all derived from the mesoderm.

» Triphasic tumour

» blastemal tissue

» stromal cells

» epithelial cells ( premature tubule and glomeruli )

» |Like retinoblastoma, it may arise sporadically or be familial, inherited as
an autosomal dominant trait.



Clinical presentation and diagnosis

 Abdominal mass, painless palpable mass,non-tender , homogenous or
by incidental finding of abdominal mass by physician during routin
examination of healthy child or by mother during bathing .

* Hematuria when tumor rupture and invade collecting ducts
* hypertension due to renin secretion

* Intestinal obstruction

* Fever, anemia

* Diagnosis

 Ultrasound (initially )

* CT scan, MRI



Nephroblastoma(Wilms Tumor).

A creamy-white tumor has largely
replaced the kidney, a small portion of
which is visible at the lower left.
Numerous cysts & focal hemorrhages are
present within the tumor.

10.55 Wilms’ tumour (nephroblastoma):

kidney <
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Tumors of the (Renal calyces, Pelvis, Ureter, Urinary Bladder & Urethra)

= The entire urinary collecting system, from renal calyces to urethra is lined by

transitional epithelium, so its epithelial tumors assume transitional or“urothelial”
patterns.

» Clinically, the most common presentation of all these tumors is painless
hematuria.

= A small tumor in the ureter may cause urinary outflow obstruction& hydro
nephrosis ,

* have greater clinical significance than a much larger mass in the bladder.

= Renal pelvis papillary TCC a carcinomas (comprising 5% of all kidney ca),are much
less frequent than bladder ca. Usually causes painless hematuria; but if they cause
obstruction, it may result in hydronephrosis and pain in the costovertebral angle.

= Infiltration of the walls of the pelvis, calyces, & renal vein worsens the prognosis



A sessile papillary yellowish-grey
TCCa at the pelvi-ureteric junction
lead to obstructing the ureter and
producing severe hydronephrosis,
with... marked pelvic mucosal
congestion & extensive calyceal
hemorrhage

10.59 Transitional cell carcinoma: renal
pelvis



Bladder cancer

JABladder cancer is a disease in which malignant (cancer) cells form in the
tissues of the bladder. Smoking can affect the risk of bladder cancer. Signs and
symptoms of bladder cancer include blood in the urine and pain during urination.
Tests that examine the urine and bladder are used to diagnose bladder cancer.

 Bladder ca affect men 3 times as frequently as women. It usually develop in the 50
to 70 years age group.

- 50 times more common in aniline dye workers, duo to carcinogenic effect of [5-
naphthylamine.

4 It is more common in:

» Schistosomiasis of the bladder
« Chronic cystitis,

 Cigarette smoking,

 Certain drugs (e.g., cyclophosphamide) are also believed to induce higher rates of
bladder cancer



Bladder tumors classified into:

(1) Very rare benign papillomas,usually solitary, 0.2-1.0 cm frond like structures
having a delicate fibrovascular core covered by multilayered completely normal
looking transitional epithelium. They are noninvasive & rarely recur once removed.

(2) Papillary urothelial tumors of low malignant potential.
(3) Transitional(Urothelial) carcinoma (TCCa) may be papillary or
flat, noninvasive or invasive & low or high grade.

» Pathologists divide urothelial carcinoma into two grades — low and high based on
how the tumour cells look when examined under the microscope.

" Low-grade tumours are made up of cells that look more like normal urothelial
cells while high-grade tumours are made up of more abnormal looking cells that
tend to be larger, darker, and less organized than normal urothelial cells.

" The grade is important because high-grade tumours are more likely to re-grow
after treatment and spread to other parts of the body.



* Low-grade (Grade |l) ca :are always papillary& rarely invasive, may
recur after removal. Increasing degrees of cellular atypia &
anaplasia are seen In papillary exophytic tumors accompanied by an
increase in the size of the tumor & evidence of invasion of the
submucosal.

= High-grade (Grades Il & lll) ca can be papillary or flat may cover
larger areas of the mucosa, invade deeper in the muscular layer, may
ulcerate, & may show foci of squamous differentiation.

= 5% of bladder ca in US (BUT up 50% else where in world) are usually
associated with Schistosomal cystitis are true squamous cell ca

» Grades Il & lll ca infiltrate surrounding structures, spread to regional LNs
& occasionally metastasize.

* |n addition to overt ca, an in situ (pre-invasive) stage of bladder
carcinoma can be recognized, often in individuals with previous or
simultaneous papillary or invasive tumors.



Four morphologic patterns of bladder tumor

Papilloma— Invasive
papillary carcinoma papillary carcinoma

Flat noninvasive
carcinoma

@© Elsevier. Kumar et al: Robbins Basic Pathology 8e - www.studentconsult.com

Flat invasive
carcinoma

/,l..



Low-grade papillary urothelial carcinoma of the bladder. The delicate papilla is
covered by orderly transitional epithelium.
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* The most common genetic abnormalities seen in bladder cancers
are mutations, involving several genes, on chromosome 9 (including
p16), p53, & FGFR3.

= Bladder tumors prognosis depends most importantly on the depth
of the invasion of the ca (muscular invasion usually treated by total
cystectomy) & on their histological grade.

= Except for the clearly benign papillomas , all bladder tumors tend to
recur after removal.

= Tumors invading ureteral or urethral orifices cause UT obstruction.

= Prognosis of low-grade shallow bladder tumors, after removal is
generally good, but when...

= Deep penetration of the bladder wall muscles has occurred; the

prognosis is poor with less than 20% 5-year survival rate " E



Low-grade papillary
urothelial carcinoma:
bladder.

* Multiple small sessile
papillary tumors,
covering large areas of
the bladder.

 The patient worked for
many years in the rubber
industry.

<
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10.63 Papillomas: bladder



Transitional cell carcinoma, Grade |l X150. Papillae, covered by transitional
epithelium, several times thicker than normal (thin arrow) & with a fibrovascular core
(thick arrow).

.....
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Staging of urachal tumours

There is no AJCC staging system for tumors arising
in urachal remants, but they may be staged according
to several proposed systems

~ 7 .
- _ Urinary bladder staging
Tis: Urothelial carcinoma
in situ

Ta: Noninvasive papillary

Urothelium
Lamina propria
Muscularis propria

urothelial carcinoma

T1: Invasive into lamina
propria

T2a: Invasive into inner
half of muscularis propria

Perivesical fat

T2b: Invasive into outer
half of muscularis propria

T3a: Microscopic invasion
in perivescial soft tissue

T3b: Macroscopic
invasion in perivesical soft
tissue

T4: Invasion into adacent

Staging of diverticula organs

Muscularis propria is
absent; thus, there is

Discontinous involvement of urethra
noT2

is assigned a seperate urethra stage
per the urethral staging system
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Staging of Urothelial ca of Urinary bladder

URETER @
MUCOSA

FAT LAYER .——i

URETERAL
OPENINGS

MUSCLE o
LAYERS Siinesi

URETHRA
PROSTATE

STAGES
Stage 0 (Tis)

Stage 0 (Ta)
Stage 1(T1)
Stage 2 (T2a)
Stage 2 (T2b)
Stage 3 (T3a)
Stage 3 (T3b)

Stage 4 (T4)

Flat cancerous cells within the
cells lining the bladder

Inner lining of the bladder
Into first deep bladder layer
Into bladder muscle

Deeply into bladder muscle
Into bladder fat

Deeply into bladder fat

Invading other organs around the
bladder (prostate, cervix, vagina)
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