Renal Disease

Basic Anatomy




A Little Higher Please Tihe Details

s Visceral
2\ epithelium

!
R il Capillary Lumen

Renal Functions Amniotic Eluid

Tihe Kidney does lots
of: stufif . = o v i -
Y . - _ Amniotic fluidiis mostly Urine: produced: by,
" production A ;
Erythropojetin : the deve|0plng fetus.

» Calcium metabolism NG Uring, ne kidneys!or

By: means of phesphate

et $ . Major malconnections| off Iower Urinary,

= Acid-Base balance. « 1 tract.

= Na* and/K* balance : o ) I the expectant mother is ‘small fior

u Processes Budweiser ; - dates’, the fetusimay: have problems with
into) urine : renal development.

Big Ticket Items

Immunelegical injury.

u Glomerulus

u Interstitial tissue

Vascular injury: or compromise
= Diabetes

u [Hypertension

Infiections

= Upper urinary tiact

s [Lower urinary: tract




Clinical Syndromes

NEpRKitic syndrome
Nephrotic syndriome
Chronic renallfailtre
Localized pain

Urinary Casts

Material cleared or'shed
by al sick' glomerulus;
Congealsiwithin the
s Convoluted tubules or
= Collectinglducts
Creates a ‘cast” of the
interior of the duct it
formed in.
Is Cleared in Urine:
Observed
microescopically.

Chronic njury of
the glomerulus:

u Many causes

Basic clinicall pattern
s Proteinuria (>3.5 gm)
u Highiserum lipids

n Lipiduria

u Lowiserum)albumen
s Edema

Nephritic Syndrom

Acuteinjury, multiple

possiblelcauses

= [Major, acuteiinjury to
the glomerular
basement membrane.

Basic clinical pattern

= RBCs in the urine

= RBC casts in Urine

u Decreased urine output

= Increased protein

= Increased B/P.

Clinical Syndromes

Nephritic syndriome
Nephrotic syndrome
Chronic renal failure
ocalized pain

hyaline cast

Many: causes

Progressive |oss
of renal fnction.
= Anemia

= Bleeding

s Increased
infections
» Accumulation of
nitiogen;wastes
Pericarditis
Uremic frost




Glomerulonephritisi General Features

Mesangiallcell

proliferation

Leukocyte

infiltration

BM thickening

a Regular
(linear)

u Irregular
(lumpy)

Immunologic Injury Acute Glomerulonephritis

Follews| Streptoccocal
Infection
Antigen-antibody,
complexes lodge
beneath the foot
PIOCESSES.

Elicit a flaming
inflammatony reaction
s Complement deposited
Huge holestin BM
Nephritic syndrome

Acute Glomerulonephritis

Large number of immune complexes alll at once
Collect under; foot processes because ofi change
Fix C’

Focall destruction of BM

Leakage of RBCs




Acute Glomerulonephritis

Anti-human IgG
Jlabeled with
fluerescence.
Identifiesttihe
Immune complexes
Granular pattern

n Irregular clumps

u; Fix €’

u Membrane damage

Membranous Glomerulonephritis

Anti-human IgG
labeled with
fluorescence:
Identifies the
Immune complexes
Linear patiern

u Smooth| contours

u Smaller holes

= Protein loss

s No/RBC loss

Membranoeproliferative Glomerulonephritis

Hybrid appearance
Split;BM

u irein thiack

€’ deposition

u Alternaterpathway

Several types based
onwhat starts) it

Membranous Glomerulonephritis

Slow: accumulation of Ag-Ab complexes
Small holes; but numerous
Tiiemendous, proteinoss

Antibodies specifically,
against BM

Different ftomimmune
complex disease.
Startsias a pulmoenary.
infection (Virus).

Make antibodiesiagainst
pulmonary, BM

Cross) reacts with
glomerular BM

Foot process disease _
Children 2-6 yrs et tocsprocesses

Follows! viral
infiection

T-celllmediated?
Tiemendous; |0ss) off
protein (Nephrotic)
Steroids helpfiul




Minimal Change Glomerulonephritis
T v i

Diabetic Nephropathy.

Diabetes; isia small
vessel disease.
Arterioles

Allfparts off the

Glomerulus most

significantly’

u Kimmelstiel-Wilson

= Non-enzymatic
glycosylation of:
proteins

Non-Enzymatic Glycosylation

Glucoese sticks to, and
alters, alll sortsi of proteins:
No way off getting rid of: the .
modified protein. Linon
BMs especially;
Smalllvessels narrew,
Glomerular BM
Thickens
Becomes inefficient
Loss of: protein
Renal failure

Diabetes is a Vascular Disease

Atherosclerosis

u Accelerated
Arterioles->

u Retinal blindness
= Gangrene

u Renal failure

u Neuropathy,

IgA Nephropathy:

Mesangijall deposits) of:
IgA antibodies.

Mid 205
Multiplerepisodes)ofi
hematuriak

More common than
oncel thought

Tiiansplant




Ischemic|or toxic
deathrofi epithelial
cells.

Dead epithelialicells
fiall off: the tubular
BV

Tihey clog| the
tubules.

INOIUrine eutput.

Loss| of concentrating
gradient.

Actually two Ways
=} Blood borne

u Ascend! from bladder

Direct infection of
renall tissue.
Priedisposing| factors
u Ureterall reflux

u LLowerurinary, tract
obstruction

u Diabetes
s Vascular disease

Blacteria
enter biadder
Bactorial colomizaion

INFECTION
agents

Froteus

Tubular and! Interstitial

Acute tubular necrosis
u Pure tubular cell condition
u [SChEmIa of toxic

Interstitial (Pyelonephritis)
n Toxic

u| Infectious

a Autoimmune (medications)

Pyelonephritis
Inflammation of the
interstitial tissue.
= Infectious
= Toxic
= Immunologic
Acute pyelonephritis.
= Bacteria ascend from the
urinary bladder.
= Gham neg rods
= Blood, pus and casts,in the
urine.

These folks are sick.

Disease

Ureteral Implant Angle

[lack ofi sphincter
acuion.

RefilLx

Bugs geupstream
Congenital
Prioblems;fiox
children
Surgically
conrectable

B REFLUX




Chronic Pyelonephritis

\/ascular
insufficiency.

s Arteriolar problem
Chronic
inflammation

= Round cells

u Tissue destruction
s Fibrosis
Diabetes
Hypertension

Renall Papillary. Necr05|s

Death of the papillae

Sloughiand obstruct
ureter

Inflammatory; and/or
vascular causes

u Diabetes

u Analgesic nephrepathy;
u Chronic pyelonephritis

Repeat; infections
‘Thyroidizationf

Hyperten5|on

Arteriolar changes

= Onion|skinning

u Loss|off luminal size

= Reduced blood flow,

s Release of renin

= Higher blood! pressure
Chrionic pyelonephritis: §

Ini time renalffailure

Additional Vascular Problems

Diabetes (small vessel disease)
Clotting related

Emboli

Sickle; cell disease




Cystic Disease

Polycystic renal disease
Growthiof tubular
epitheliumicausesicyst
fiormation.

Cysts accumulate fiuid
and sgueeze the rest of
the kidney out of
existences

Adult and juvenile forms

Renal Cell Carcinoma

Arises) fiiom) tubular
epithelium

Likes to spread by
way/ ofi blood vessels.
Widely:metastatic
Painless hematuria

Golden yellow with
areas of NECIOSIS.

Tumors of the kidney

Benign vs. malignant
Primary/ Vs. metastatic

Wilm/’s Tumor

Childheod tumor:

Embryonic appearing
tissue

Two) cell types
» Stromal element
n Little tubules

Lower Urinary: Tract

Infiections
Stones
Cancer:




Bladder Infections

\Very: commen

Host bugs

= E. coli

= Otherdram negatives
Urethral trauma
Catheterization

s Paraplegics especially,

Kidney Stones

Large calculus
Hydronephrotic kidney.

Papillary Transition Cell Carcinoma

Kidney Stones

Most: are fiormed off
oxalate) crystals;
Contributing| facters
» Dehydration

= High' protein diet

u Genetics

\/ery: painfil

s Ureteral dilation

Transitionlcell
oKgin
Tobacco

Industrial
chemicals

Hematuria

F CXERETRON 1 Lay




