2 Urinary Systam

WRIRRA IR




RIGHT KIONEY

Right renal artery

RIGHT URETER

UHINARY

BLADDER

UHETHRA

Diaphragm
Esophagus

Left adrenal
(suprarenal) gland

el renal wein
LEFT KIDMNEY

Abdomingal aorta

Inferior vana cava
LEFT URETER

Rectum

Left ovary

e F
Lterus




L " .’;_'f" R

Cortex renalis -

" tt

- Columnae renales

oW

Pyramides renales
w A 4

Papillae renales

w s 8%
Calices renales minores -
. -

Calces renales majores

il E

Sinus renalis —

W a B
& renahis
A
V. renales ¥ N R
" Margo laterahs
;] &
Pelvis renalis
A S |

'|:3|:J:-|L.II a librosa

L
Lireter



Parialal lwger of glomerular
(Bowman's) capsula

Affareni

arteriole
Renal corpusce P Masangial call
(axternal view) Juxtaglom erular

cell

—~ Cagsular space
Macula dansa

L
fscanding imb —_—F :
of loop of Hanle %

, Proxirmal
canvelutsd
jubLiba

Eftarent artariole = 3
‘Oﬁ el Padacyta of visceral layar of

i glomarular [Howmans ) capsula

Endotnelium of

glomarulus T

Padicel

(a] Aenal carpuscle linternal vigew]




anal Glomerulus

* glomerulus
— afferent arteriol N\ER/]>3hAk
— capillary loop &40 g #f
— efferent arteriol & &) 3 Bk

* bowman capsule
— parietal epithelial cells &% & _E & g fie,
— visceral epithelial cells (podocytes) JE & -
— Bowman’s space B> £ =




Sructure of Penal Glomerulus

* Intraglomerular mesangium

(3R RB)
—mesangial cells &% % i s e

—mesangial matrix z xR
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structure of rlltering Sarrier
B ANER IR L BT PRL

 Fenestrated endothelial cells
&) A

* Glomerular basement membrane ,GBM
FRSE

* Visceral epithelial cells (podocytes)
fEE B R mfe (R 4mfie)
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Slood Supply of the Kidneys
A B &

Efferent arterioles divide to

form peritubular capillaries,
which surround the renal
tubule part of nephron




Types of Diseases of tne Urinary System

* Glomerular diseases
— *Primary glomerulonephritis
—Secondary glomerular diseases

 systemic diseases
e vascular diseases
e inherited diseases

* Tubulointerstitial nephritis
— *Pyelonephritis

— Toxin- and drug-induced tubulointerstitial
nephritis

 *Tumors (kidney and bladder)
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Primary Glomerulonepnritls (GN)

REEF DR E R
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etlology and Pathogenesis
IR B2 Fo IR AU

 Immune mechanisms underlie the
majority of primary GN

e The most common mechanism 1s
antibody-mediated injury




endogenous antigen
SR PSR

 Components of glomerulus
- GBM

— visceral epithelial cells

—endothelial cells and mesangial cells
* Nonglomerular antigens

— Tumour antigens, thyroid antigens

— planted antigens :
immunoglobulins , complement, DNA




exogenous antigen
ISNIPE IR IR

* infections
—Bacterial, viral, parasitic, etc
* drugs

—penicillamine




mechanisms

* Antibody-mediated injury
—In Situ Immune Complex Deposition

JRAL R % B AT AR,

— Circulating Immune Complex Nephritis

PR R BB K

* Cell-mediated immunity




In Situ Immune Complex Deposition

* Antigen-antibody immune
complexes form within the
Kidney when antibodies react

Witl@tri@ plante

antigens within the glomerulus




intrinsic antigens

Antiglomerular basement
membrane disease iIs an example
of reaction to intrinsic antigens.
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intrinsic antigens

* Tubular brush border >
antibodies to brush border antigens
/ visceral epithelial cells >
Heymann nephritis /human
membranous glomerulopathy




HEYMANN

Antibody Antigen







planted antigens

* Nonglomerular antigens +
Components of glomerulus —>
planted antigens




Nonglomerular antigens

* endogenous

—immunoglobulins + mesangium
—DNA + GBM

°* €X0genous

—Bacterial, viral, parasitic and drugs




Circulating Immune Complex Nephritis

 Immune complexes form outside
the kidney and become trapped

in the glomerulus after travelling
to the Kkidney via the renal
circulation




Circulating Immune Complex deposition

* large molecule and insoluble immune

complexes -> subendothelial deposits or
phagocytosed

* little molecule and soluble immune
complexes-> subepithelial deposits or
filtered out




Circulating Immune Complex deposition

 moderate immune complexes->

mesangium deposits




Glomerular basement membrane
— anti-GBM antibodies

BM of the alveoli in the lungs —, In Situ Immune Complex

planted antigens } — antibodies |

Glomerulonephritis

t
Nonglomerular antigens —  antibodies — Circulating Immune Complex

podocytes




Cytotoxic

 This IS uncommon

* Antibodies to glomerular cell
antigens cause damage without
the formation and deposition of
immune complexes




* neutrophils:

proteases, oxygen-derived free radicals,

arachidonic acid metabolites i x wmmrs=u

* Monocytes and macrophages:
biologically active molecules




* platelets:
prostaglandins and growth factors

* Epithelial,mesangial,and endothelial:
cytokines (interleukin 1),

srowth factors, arachidonic acid
metabolites, nitric oxide, endothelin
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hated Immunity in G
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* Sensitized T cells from cell-mediated
immune reactions play a role in
progression of GN

* Glomerular damage is thought to be
mediated by macrophages and T
lymphocytes




ANTIBODY DEPOSITION | T-CELL IMMUNE REACTION
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rlistological Alterations

* changes of renal glomeluli

 renal tubule and interstitium

— Atrophy and degeneration of renal tubule
— Dilation of renal tubule

— Casts #2 (granular mx. cell and protein)

—infiltration of inflammatory cell , fibrosis




changes of renal glomeluli

* hypercellularity ws% %

—endothelial , mesangial, parietal
epithelial cells and neutrophils

* uniform and diffuse loss of the foot
processes of the podocytes

JEE ER iR R ke R R




changes of renal glomeluli

 basement membrane (GBM)
thickening

* fibrinoid necrosis of the capillary
walls

 proliferation of mesangium




changes of renal glomeluli

* degeneration and necrosis of the
endothelial cells

* fibrin thrombi within the capillary
lumina

* neutrophilic and monocytic
infiltration




Periodic Acid-Schiff stain (PAS)

Sliver impregnation stains or PASM
Masson's trichrome stain
Immunofluorescence

Electron microscopy




Classification Glomerulonepnritls
Fﬁ'f;z”?d\f A

causes — primary and secondary

course of disease — acute and chronic

number of diseased glomeruli —
diffuse and focal

degree of diseased glomerulus—
global and segmental
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Classification of Glomerulongpnritis
SRR N RO 2R

e diffuse — affects all the glomeruli

e focal — affects only some glomeruli

* segmental — affects only part of the glomerulus

* global — affects the entire glomerulus
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manifestations of Glomerulonephritis

* Acute nephritic syndrome

— Haematuria JLER
— Proteinuria Z&EBXAR
— Oliguria/anuria 2~2R IR

— Fluid retention - seen as facial edema
— Hypertension

— Uraemia ZRS5-IE




4 4

Clinical manifestations of Glomerulonephritis

* Rapidly progressive nephritic syndrome

—Hematuria

—Oliguria 2~&
—Hypertension
—Renal failure




4 4

Clinical manifestations of Glomerulonephritis

* Asymptomatic haematuria or
proteinuria

—recurrent or persistent

—MICroscopic or macroscopic




4 4

Clinical manifestations of Glomerulonaphritis

* Nephrotic syndrome

— Heavy proteinuria (>3.5g/24h)
REEOR

— Hypoalbuminaemia
TR&E B MIE

— Severe edema
F=ERAF

— Hyperlipidaemia and lipiduria
7 R o GE 2 A 2R
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Clinical manifestations of Glomerulonaphritis

e Chronic nephritic syndrome

—Polyuria 24K and nocturia #&R&R
—Hypertension ik

—QOedema RAF
—Anaemia 3ITam
—Azotemia B ETIALIEE
—Uraemia MREIE
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Patnological classification

e acute diffuse proliferative glomerulonephritis
 rapidly progressive(crescentic) GN

* membranous glomerulopathy
 membranoproliferative GN

 minimal change glomerulopathy




A

Pathological classifice

- mesangioproliferative GN
* focal segmental glomerulosclerosis (FSGS)
* [gA nephropathy (Berger‘s disease)

* chronic glomerulonephritis




Acute diffuse proliferative
glomerulonephritis

SMIREIE A BT RE




* Postinfectious glomerulonephritis
— poststreptococcal GN:
group A beta-hemolytic streptococcal

— Nonstreptococcal GN:
staphylococci, pneumococci, parasites, viruses

— pathological feature:

proliferation of mesangial and endothelial
cells




« Immunofluorescence %% % %

— IgG and complement within the granular deposits
| —

 Electron microscope, EM #.4%

— Electron-dense subepithelial “hump” Z&i%
— Intramembranous and subendothelial deposits




» Light Microscope , LM 4%

— proliferation of mesangial and endothelial cells
— neutrophilic and monocytic infiltrate
———  glomerular hypercellularity

— fibrinoid necrosis of the capillary walls --- fibrin
thrombi within the capillary lumina

— fibrin and neutrophilic exudate in Bowman’s capsule

— degeneration of renal tubule and forming casts
| —
















* Gross appearance KBk

— The kidneys are enlarged and red, often with petechial
hemorrhages on the cortical surfaces |

e Clinical Course

— Acute nephritic syndrome =

- Sequela #£5

— Recovery occurs in most children

— rapidly progressive GN or chronic renal disease

— End-stage renal disease
-
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Rapidly Progressive (Crescentic)
Glomerulonephritis (RPGN)

ERARZEITEE B AN KRB 3K




e Crescentic glomerulonephritis, CrGN
AR AR E X
— pathological feature:
proliferation of parietal epithelial cells

Formation of distinctive crescents
BREER @3 %, R AR

« Immunofluorescence %JE %R

— Postinfectious cases exhibit granular immune deposits
— Godpasture syndrome cases show linear fluorescence

— Idiopathic cases may have granular,linear,or little deposition
(pauci-immune)

« EM w4%

— Electron-dense subepithelial , intramembranous and
subendouthelial deposits

— Ruptures of GBM




Classification of RPGN

° Type I RPGN (Anti-GBM disease)
— Idiopathic J& &%
— Goodpasture syndrome =

(Pulmonary hemorrhage and Crescentic GN )

° Type II RPGN (Immune complex-mediated disease)

— Idiopathic

— Postinfectious

— Systemic lupus erythematosus

— Henoch-Schonlein purpura (IgA)
— Others

° Type II1 RPGN (Pauci-immune type)
— Idiopathic
— Wegener granulomatosis
— Microscopic polyarteritis nodosa Z30 % 25755 1 2 BBk 4




LM St

— Glomerular 1njury results 1n leakage of
fibrin,which stimulates parietal epithelial cells
and macrophages within the Bowman’ capsule
to proliferate and form crescent-shape masses

— Neutrophils and lymphocytes may be present

— Fibrin strands are prominent between the cellular
layers 1n crescents

— The crescents obliterate Bowman space and
compress the glomerular tuft







* Gross appearance K R
—The kidneys are enlarged and pale

* Clinical Course
— Rapidly progressive nephritic syndrome =

- Sequela 445

—The disease progresses very rapidly and
there is a loss of renal function within days
to weeks I—
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membranous glomerulopathy
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Membranous Nephropathy s 5%

most common cause of the nephrotic syndrome in adults
A B IR 2 AE ) 2 R B
— pathological feature: diffuse thickening of the GBM

« Immunofluorescence %% 3%
— Granular deposits contain both IgG and C3

EM #4%

— Irregular dense deposits between the basement membrane and the
overlying epithelial cells

— The podocytes lose their foot processes

— Basement membrane material 1s laid down between these deposits,
appearing as irregular spikes protruding(47-K X A% )from the GBM.

— The membrane thickening progressively encroaches on the
capillary lumens

ARSI BOR Y IAR-> RIS 4T R BAE ->ERIE £ AR >R R A B8 7




- LM X4

—diffuse thickening of the glomerular
capillary wall

—These spikes are seen by silver stains



















* Gross appearance K Bk
— The kidneys are enlarged and pale X&'k

* Clinical Course
— Nephrotic syndrome

« Sequela %
— Proteinuria persists in over 60% of patients

— Progressive disease terminating in renal failure in
about 40% of patients

—10% to 30% have a more benign course with
partial or complete remission of proteinuria =
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minimal change glomerulopathy

TR ANIE 3R T - AN BR IR




 Minimal change glomerulonephritis
o Jm TME RN IRE R
 Minimal change nephrosis #7255

 Lipoid nephrosis 5% 5%

—most frequent cause of the nephrotic
syndrome in children

—minimal change disease results from
a disorder of T cells




» pathological feature:

glomeruli that have a normal appearance under the
light microscpoe

diffuse loss of visceral epithelial foot processes with
the electron microscope

 EM %4%

— Fusion and loss of the processes of the
podocytes

» Immunofluorescence %% 3% %
— No immunoglobulin or complement deposits




Epithelium with
effaced foot processes

basement ' g
membrane

B




Gross appearance B &

— The kidneys are enlarged and pale. Section show yellow
streak

LM &

— Glomeruli appear nearly normal

— The cells of the proximal convoluted tubules are
often heavily laden with lipid

* Clinical Course
— Nephrotic syndrome

Sequela 45

nosis is excellent
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Membranoproliferative glomerulonephritis

R 3g A R B/ AN IR IE 3K




 Mesangiocapillary glomerulonephritis
AR 2 am g bR IRE K

 Hypocomplemetemia glomerulonephritis
A AMER 2 P BN R K

» pathological feature:

alterations in the basement membrane

proliferation of gomerular cells
(mesangium), and leukocyte infiltration




LM

—The glomeruli are large and
hypercellular (proliferation of mesangial
cells) -> lobular appearance

—The GBM is thickened

—Silver or PAS stains:the glomerular
capillary wall shows a “double-contour”

of “tram-track”appearance










e Immunofluorescence and EM

—Type I : subendothelial electron-dense
deposits. C3 is present in a granular
patter,and IgG and early complement
components(Clq and C4) are present.

— Type 11 (dense deposit disease): C3is
present in irregular granular-linear foci in the
basement membranes. IgG and the early-
acting complement components(Clq and C4)

are absent.




Subendothelial
deposit

-------

Intramembranous
deposit

TYPE Il




e Clinical Course

— Nephrotic syndrome
— Hematuria or proteinuria

» Sequela 45

— Chronic renal failure

— Crescentic glomerulonephritis




mesangioproliferative glomerulonephritis

R 2B AINTRE R




e L.M:

— proliferation of mesangial cells and
matrix —> sclerosis of mesangium

3 O\ |
—IgM or IgG and C3 deposited in

mesangium of the glomeruli

 Immunofluorescence
—dense deposits In the mesangium




 Clinical Course:

—Asymptomatic haematuria or
proteinuria

—Nephrotic syndrome or chronic nephritic
syndrome

* Sequela:
—000d prognosis
—some patients develop sclerosing GN







focal segmental glomerulosclerosis
5o IS BUEE B AN IR EBR 1K




» pathological feature:

— sclerosis of some, but not all glomeruli. In the
affected glomeruli, only a portion of the capillary
tuft is involved.

— focal collapse and sclerosis, with hyaline deposits in
glomerular segments

 Immunofluorescence %% % %

—IgM and C3 are present within the hyaline
masses in the sclerotic areas

 EM %4%

— Both sclerotic and nonsclerotic areas show the
diffuse loss of foot processes







Features differ from minimal change disease:

High incidence of hematuria,reduced GFR,
and hypertension;

Proteinuria , more often nonselective;
respond poorly to corticosteroid therapy:;

Immunofluorescence microscopy showing
deposition of IgM and C3 in the sclerotic
segment

poor prognosis , at least 50% develop end-
stage renal disease within 10 years




IgA nephropathy
IgA &%

(Berger's Disease)




common in France, Australia and Singapore

young men affected after an upper respiratory tract
infection

a major cause of recurrent glomerular hematuria

IgA and C3 deposits seen in mesangium of all the

glomeruli, with some mesangial proliferation-> sclerosis
of the damaged segment

presentation with microscopic hematuria and
proteinuria and renal impairment,also with
hypertension and higher plasma IgA

worse prognosis -> end-stage renal failure




Chronic (sclerosing) glomerulonephritis
TS ANFRE 3R




Poststreptococcal -

Rapidly progressive GN \ . e

Membranous GN —I-* Chronic GN } < Others

/End-stage Kidney

IgA

Focal glomerulosclerosis

Membranoproliferative GN



* Gross appearance

—The Kkidneys are small and shrinks,with
cortical thinning and granular scarring

LM

— Glomeruli hyalinization
—tubular atrophy
—interstitial fibrosis

—glomeruli and tubular compensatory
enlargement

— dilated tubules containing protein casts







* Clinical Course
—Chronic nephritic syndrome

Sequela

—treatment is dialysisiZ #7 and renal
transplantation

—death of uremia , heart failure and
hemorrhage of brain or infection
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pyelonephritis
B2 B3R




* bacterial infection of Kidney

e purulent inflammation and damage
to the tubules, interstitium, renal
calyces and pelvis




e infectious routes:

—Ascending infection:

bacteria from the gut -> lower urinary tract -> Kidney

—hematogenous(descending) infection:

patients with septicemia of infective endocarditis
pathogens include bacteria (staphylococci) ,
fungi and viruses




~
-

Common agents: '
Staphylococcus
E. coif

Bacteremia

Intrarenal
reflux

Vesicoureteral
reflux

Deranged
// - — wvesicoureteral
junction

Bacteria
enter bladder

Bacterial colonization

Common agents:
E. coli
Proteus
Enterobacter



=tlology and Pathogenesis

* predisposing factors:

—urinary tract obstruction (stones, tumours
or congenital abnormalities)

—vesicoureteric reflux (VUR) Ept# % # R
and intrarenal reflux ¥~ %

—instrumentation of the urinary tract
— Sexual intercourse
— diabetes mellitus

— Immunosuppression (HIV, lymphoma and
transplants)







Acute pyelonephritis

* Gross appearance

—infection spreads into the renal pelvis and
papillae and causes abscess formation
throughout the cortex and medulla

N P\Y |
— polymorphic infiltration of the tubules
— interstitial edema
—focal inflammation













Acute pyelonephritis

e complications:
— renal papillary necrosis
— perinephric abscesses 5 J& Bk B
— pyonephrosis B &HFAK
— chronic pyelonephritis
— fibrosis and scarring

e clinical course:

— malaise, fever, loin pain, tenderness and rigors
with or without symptoms of lower urinary
tract infections




Chronic pyelonephritis

* Type:

—chronic obstructive:

—reflux nephropathy: &7 %A

reflux results from the abnormal angle at
which the ureter enters the bladder wall




Chronic pyelonephritis

* Gross appearance

—deep irregular scars on cortical surface

LM

—chronic inflammation of tubules,
interstitium, renal calyces and pelvis

— Interstitial fibrosis and dilated tubules
containing eosinophilic casts
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Tumours of the Urinary System

Renal cell carcinoma 'B#feE

nephroblastoma B5F m e e

Transitional Cell Carcinoma of the Bladder

BEBAS 7 4




Renal cell carcinoma B 4mjeE

Clinical course

—pain. mass and hematuria

*Gross appearance

—sites: at the upper pole of the kidney and in
the renal cortex

—yellow-brown,well-demarcated mass,diameter
of 3-15¢m

—with hemorrhage,necrosis and cyst formation







Renal cell carcinoma B4

.M
—clear cell carcinomas
v )
—papillary renal cell carcinomas
LRI
—chromophobe renal carcinomas

W&
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Renal cell carcinoma '§¢

* Spread
—direct invasion
pelvisk &, calyces¥ % and ureteri &
adrenal glands, perinephric soft tissue

—metastases via lymph tract
lymphonodi of renal hilus 517 and aorta

—matastases via blood

lung,bone,opposite kidney and adrenal
glands




Nephroblastoma, Wilms tumor
B2 m e S

* a malignant tumour common among Kkids of
1-4 years old

* an embryonic tumour derived from the
primitive metanephros

 common symptoms are abdominal mass and
occadionally hematuria, abdominal pain and
hypertension




Nephroblastoma, Wilms tumor
B8 tm heJg
* Gross appearance

—large solid masses of firm white tissue
with areas of necrosis and hemorrhage

LM

—spindle cells or primitive blastema cells
with epithelial and mesenchymal [&] =t
tissues, cartilage, bone and muscle
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Urethelial carcinoma

tumour sites :

*bladder(90%);

(transitional cell carcinoma)
*kidney calyces and pelvis (10%);

‘ureters (<1%)







Grade I

*Or(SS appearance

esimilar to that of papilloma




Grade I
e LM

* cytologic and architectural atypia, but
well differentiated and closely resembling
normal transitional cells

 Mitoses are rare

e a significant increase in the number of
layers of cells but only slight loss of
polarity







Grade 11

° Jross appearance

 papillary, but have contiguous flat
regions




Grade 11
LM
* recognizable as of transitional origin

* layers of cells increased

* oreater loss of polarity

 more variable in cell size, shape, and
chromaticity







Grade 111

® orOSs appearance
 papillary, flat, or both

* tend to be larger, to be more extensive,

and to show a high preponderance for
invasion of the muscularis.




Grade 111
N I\ |
* tumor cells show anaplastic changes

* there is evident disarray of cells with

loosening and framentation of the
supertficial layers of cells.







transitional cell carcinoma of Bladder

* produce painless hematuria

* Frequency, urgency, and dysuria 3HE5R |
occasionally accompany the hematuria
 When the ureteral #r 2R & orifice 1s involved,
pyelonephritis or hydronephrosis B2 <

may follow.




