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1.
primary renal disease



a)
about 35,000 deaths annually from 1( renal disease 



b)
about 800,000 deaths annually from heart disease



c)
about 250,000 deaths annually from stroke



d)
about 400,000 deaths annually from cancer


2.
BUT renal failure is often the end stage of other primary disease


3.
urinary infections are the second most common bacterial disease in clinical practice

Major categories of renal disease


1.
glomeruli--most are immune mediated; most common


2.
renal tubules—toxic, ischemic or infectious damage


3.
interstitium--toxic or infectious damage

4. vascular lesions

Structural considerations

· gross examination:  size of kidney, presence of scars, cysts, abscesses or tumors

· histological examination to  look for smoothness:  size and depression (scars) or bubbles (cysts), PAS (periodic acid shift) stain to demonstrate the GBM, immunostaining to demonstrate antigens/antibodies, lots of electron microscopy done here as well as frequent use of needle biopsy.  

The 10 major renal clinical syndromes

1. acute nephritis
glomerulus affected (hematuria and some proteinuria and mild hypertension (d/t renin angiotensin system)

· ( filtration (mild oliguria

· example is "acute post streptococcal glomerulonephritis", Goodpasture’s syndrome

· self-limiting in children, may be more serious in adults


2.
rapidly progressive glomerulonephritis:  acute with hematuria, severely rapid oliguria 


3.
nephrosis/ nephrotic syndrome:  BM damage, severe proteinuria


4.
asymptomatic hematuria and proteinuria


· -severe proteinuria ( hypoalbuminemia ( severe edema

· -hyperlipidemia:  lack of lipid proteinsH
· -overload on heart d/t renin angiotensin system

5. chronic renal failure:  prolonged symptoms:  progressive loss of urine production ( uremia

6. acute renal failure:  ischemia or toxins, acute tubular necrosis
Syndromes that overlap with the preceding syndromes


7.
renal hypertension:   caused by renal failure or causes renal failure, both due to arteriolosclerosis


8.
renal stones



9.
urinary tract infections, cystitis, pyelonephritis  (PN)


10. 
congenital tubular defects


Focal Proliferative Glomerulonephritis  

A.
What are the basic categories? 


1.
early manifestations of systemic diseases:  


a)
SLE



b)
Goodpasture's syndrome



c)
vasculitis:  PAN, Wegener’s granulomatosis, others



d)
IgA nephropathy (also called Berger's disease)


(1)
multiple antigens detected



(2)
circulating immune complexes ( deposited in mesangial cells



(3)
IgA and fibronectin complexes in over 70% of cases



(4)
most common type of GN in France, Italy, Austria and 
Japan*:  < 20 yrs w/ nephritic attack post URI w/ recurrent hematuria



e)
bacterial endocarditis



(1)
patients have cardiac murmurs 



(2)
mesangial and endothelial cell proliferations


2.
idiopathic (primary)


B.
Basic features


1.
only some glomeruli involved (i.e., focal):  hematuria, non-nephrotic proteinuria although sometimes nephrotic syndrome presents


2.
inflammatory, often limited to a segment of a glomerulus


3.
cell proliferations, sometimes the increased cells are inflammatory cells


Chronic Glomerulonephritis  (also called chronic glomerulosclerosis)

A.
What are its basic features?


1.
chronic renal failure (glomeruli or tubules ( destruction of both)


2.
relentlessly progressive


3.
the end stage of many types of glomerulonephritis



a)
glomerular injury converts to sclerosis



b)
usually not seen in:



(1)
acute glomerulonephritis




(2)
rapidly progressive glomerulonephritis 



4.
most progress from other renal syndromes and bout 25% of the cases are idiopathic


5.
extra-renal involvement d/t uremia



a)
pericarditis



b)
gastroenteritis



c)
hyperparathyroidism



d)
left ventricular hypertrophy (from hypertension)

B.
What are the morphological features?


1.
small kidney (100gms or less)


2.
glomeruli are "collagenized" or hyalinized, calcification, extensive deposition of calcium oxalate crystals


Systemic Diseases and Glomerulonephritis 

A.
Lets look at some well-known examples


1.
systemic lupus erythematosus (SLE)


2.
diabetes mellitus


3.
amyloidosis


4.
multiple myeloma


5.
macroglobulinemia


6.
toxemia of pregnancy (pre-eclampsia)


7.
hemolytic uremic syndrome

	
	Systemic lupus erythematosus
	Bacterial endocarditis

	
	70% have renal involvement
	most often when Staph aureus causes subacute bacterial endocarditis

	clinical manifestations
	recurrent hematuria

acute nephritis

nephrotic syndrome
	severe clinical manifestations

	Pathogenesis
	
	bacterial immune complexes "implanted"

	Morphology
	class I:  no renal lesions

pos. microscopic hematuria (asymptomatic)

Class II- IV:  nephritis

class II:  mesangial involvement

(1)
IC’s in mesangium

(2)
increased mesangial cells and matrix (like IgA nephropathy)

class III:  focal proliferative glomerulonephritis

(1)
proliferation of epithelial, mesangial and endothelial cells

(2)
less than 50% of  all glomeruli and less than 50% of each  

          glomerulus affected

(3)
"wire-loop" lesions:  segmental thickening of capillary BM 

 (diagnostic)

(4)
severe inflammation

(5)     sclerosis develops

class IV:  diffuse proliferative glomerulonephritis

(1)
well-over 50% of glomeruli are involved

(2)
most frequent lesion in SLE

(3)
extension of class III ( "wire-loop" lesions

(4)
crescents appear (oh no!)

(5)
sclerosis is more evident


class V:  membranous glomerulonephritis (but not nephritis)

(1)  only about 10% of the patients develop the nephrotic syndrome

(3)  not linked to class III or IV

(4)  all BM thickened
	a)
focal proliferative (developing to diffuse proliferative

b)
acute nephritis

c)
rapidly progressive with crescents

d)       focal segmental glomerulonephritis with nephrotic syndrome



Diabetic glomerulosclerosis:  1( w/ juvenile onset diabetes



1.
Progression of glomerular clinical syndromes

non-nephrotic mild proteinuria (no inflammation) ( nephrotic syndrome w/ progression:  excessive proteinuria ( chronic glomerulosclerosis (Kimmelstiel-Wilson disease( end stage):  anuria

2.      abnormalities are due to the microangiopathy of diabetes



clinical features

a)
mild proteinuria at first

b)
some in the nephrotic range

c)
increased GFR initially until

d)
renal failure with decreased GFR

        e)
also retinopathy and neuropathy with hypertension 

3.     Premier BM Disease:  affects capillaries and tubules

        a.
Nonenzymatic glycosylation:  sugar added to OH-Lys residues in type 4 collagen ( ( mass to BM

  -glomerulus:  (   permeability (pos.    affects neg. charge   barrier)

  -capillaries:  

     -renal capillaries: uniform

  -skin and muscle: onion skin layering (endothelial cells die  (new endothelial cell forms w/ a new BM ( BM’s are 

   layered)

   -placenta:

   -retina

   -Schwann cells (    neuropathy

   -bladder, peripheral nerves

b. increased susceptibility to pyelonephritis and possible papillary necrosis




c.
hyaline arteriolosclerosis

(1)
especially afferent and efferent arterioles

(2)
ischemia with tubular atrophy

(3)
associated with interstitial fibrosis

(4)   may see atheromas in renal arteries

a)
this is a major cause of renal morbidity and mortality

     
(1)
about 30% of juvenile diabetes

(2)
about 20% of deaths in patients over 40 years old

4.      tubular lesions




a.
capillary BM thickening




b.
diffuse glomerulosclerosis: changes develop within two years of diagnosis of diabetes





(1)
thick glomerular basement membrane

(2) enlarged mesangial areas ( eventual obliteration of mesangial cells and filling of the glomerulus (Obliterative diabetic 


glomerulosclerosis)





c.
nodular glomerulosclerosis Kimmelstiel-Wilson disease




(1)
spherical , laminated nodules in periphery of glomerulus near the mesangium (PAS+)( enlarge to compress capillaries





(2)
pathognomonic of diabetes (15-30% of long-term diabetics)** (r/o amyloidosis, MPGN and light-chain disease)


Amyloidosis:  CHF, renal 

1. apple-green color with Congo red staining and polarized light:  abnormal accumulation of microfibril protein (fibrillin ( Marfan’s syndrome) and Ig light chains which also accumulate in the interstitium)

2. diffuse mesangial deposits of amyloid (spreads to obliterate capillary loops (compressed out of existence) ( ( GFR ( anuria

3. get nodular deposits resembling diabetic glomerulosclerosis

4. can get nephrotic syndrome (in 60% of patients) in the process

5. associated w/ multiple myeloma:  plasma cells (stimulated by neoplastic B cells) accumulate in the bone (punched out lesions) ( 



plasma cells die ( light chain migrate to blood stream ( filtration ( light chains are small enough to pass through the BM 




(<3.5 nm) ( accumulation of light chains in PCT cells which remove protein from filtrate


Hereditary Nephritis  (Alports syndrome)

A.
Autosomal dominant and some X-linked 

B.
The Alport triad (usually 5-20 yrs old)


1.
noninflammatory glomerulonephritis ( recurrent hematuria


2.
nerve deafness:  visual and hearing defects


3.
various eye defects (e.g., cataracts, occasional glaucoma)  


4.
not all patients have the triad

C.
Do we know the pathogenesis?


1.
absence of the globular glycoprotein attachment to type IV collagen that is the antigen in Goodpasture's syndrome

early:  segmental proliferation or sclerosis

a. an irregularly-thickened (segmental) GBM that is also split and laminated

b. ( mesangial matrix


Pulmonary renal syndrome:

     Goodpasture’s syndrome is hallmarked by these renal and pulmonary findings in combination.  Other conditions with these findings include SLE, RA, idiopathic rapidly progressive glomerulonephritis, microscopic polyarteritis, Wegener’s granulomatosis and essential mixed cryoglobulinemia.  The later conditions are distinguished by features such as anti-glomerular, basement membrane Ig’s, ANCA’s or cryoglobulins.


According to Merck, other diseases include:  congestive cardiac failure w/ uremia, drug reactions, Henoch-Schonlein purpura, hypersensitivity angitis, Idiopathic immune complex glomerulonephritis, pulmonary infections, MCTD’s, Pauci-immune RPGN, polyarteritis nodosa, renal vein thrombosis w/ pulmonary emboli, R sided bacterial endocarditis, sarcoidosis, silicon nephropathy

Diseases Affecting Tubules and Interstitium

I.   Acute Tubular Necrosis (ARF:  electrolyte loss and fluid imbalance)

A. Major cause of acute renal failure with severe oliguria (anuria) or polyuria

1. proteinuria ( glomerular involvement (can be caused by GN)

2. no proteinuria ( resorption problem

B.
What are the major causes?


1.
ischemia (esp. after shock):  “skip lesions” of necrosis throughout the tubule



a)
bacterial septicemias



b)
large burns



c)
crushing injuries


2.
nephrotoxic chemicals (esp. damaging to PCTs ( progresses along tubule to form a uniform lesion) less chance of BM destruction (better chance of regeneration)



a)
heavy metals: mercury, lead, gold, uranium, chromium, bismuth, platinum




b)
organic solvents: carbon tetrachloride, chloroform, methyl alcohol, phenol




c)
antibiotics: gentamycin, neomycin, the aminoglycosides



d)
cyclosporin A

C.
What is the pathogenesis?

1.
renin((angiotensin II:   decreased renal perfusion through vasa recta from preglomerular vasoconstriction (CHF?)

2.
leakage of tubular fluid into the tissue space ( oliguria (early stage of loss of tubular function) and inflammation in tissue space

3.
steps in ischemia  

a) shock ( ( arterial flow ( renin induced afferent arteriolar vasoconstriction ( decreased renal blood flow ( decreased GFR 

i.     tubular obstruction can cause a reflex obstruction of the afferent arteriole also

b)
necrosis of epithelial cells forming casts in tubules and obstruction ( loss of BM is possible (ischemic form)

c)
decreased tubular flow ( oliguria (acute ischemic event ( necrosis ( obstruction of tubules by necrotic cells)


4.
steps in tubular obstructions (in ischemia or nephrotoxic form)

a) extensive necrosis of PCT cells because poisons affect ATP production
b) necrotic debris and protein in lumen forming "casts" ( tubular obstruction ( increased intratubular pressure leakage into 


tissue space  

D.
Clinical features (four phases may be seen)

1.
stage of onset (about 36 hours after the onset of  hypotension and shock, different for other causes)

2.
oliguric stage

a)
down to 40 to 400mls per day:  oliguria stage

b) uremia, hyperkalemia (can’t secrete K), elevated BUN, elevated serum creatinine, metabolic acidosis (retention of org. acids)

3.
early diuretic phase (recovery stage  ( tubular recovery w/ epithelium repopulating the BM but cells have not differentiated enough to reabsorb)

a)
polyuria:  increasing urine volume may reach 3 liters per day

b)
loss of electrolytes, now hypokalemia, BUN: Creatinine > 10:1 (may stay the same if both are elevated)

c)
may cause death because of severe electrolyte loss

d)
also increased vulnerability to infections

4.
late diuretic phase now in the third week:  tubule anatomy and function is restored ( BUN returns to normal ( complete recovery


II.   Renal Interstitial Disease (Tubulointerstitial disease)

A.
Basic features

1.
occurs along with tubular disease

2.
some glomerular involvement may be present 

3.
inflammation and fibrosis in tissue space of the medulla:  severe infection or immune reaction is happening

4.
results in chronic renal failure


B.
Pyelonephritis (very common disease)


1.
general features:   affects interstitial connective tissue, tubules and renal pelvis

a.
two main types:


(1)
acute:  always bacterial, ascending urinary tract infection


(2)
chronic:  may be caused by chronic infection or may be associated with obvious obstruction (ureter problems)

2.
what is the etiology and pathogenesis?

a)
gram - bacilli account for 85% of cases

b)
organisms common to GI tract (i.e., fecal flora): E coli, Proteus, Klebsiella, Enterobacter

c)
blood stream origin

(1)
during septicemias

(2)
if kidney is already compromised 

(3)
seen with some obstructions ( will likely develop pyelonephritis

(a)
constriction along urethra

(b)
BPH

(c)
tumors of bladder

(d)
stones


d)
ascending infections:  most common etiology

(1)
most common path

(2)
UTI’s especially female where 8 times more likely than male

(a)
shorter urethra

(b)
no prostatic antimicrobial secretions

(c)
female hormonal cycles affect "bacterial adherence" to epithelial cells not allowing as effective clearance

(d)
"honeymoon" cystitis, sexual intercourse associated

(3)
anything contributing to urine retention predisposes to pyelonephritis whether in the bladder or renal pelvis



(4)
principles of "vesicoureteral" reflux (VUR)

(a)
when passing through the bladder the intramural portion of ureter is long and at a obvious angle and ends w/ a “valve” which is controlled by expansion of the bladder wall ( prevents reflux into the ureter    

(b)
if this "valve" is too short and no angle then!!!!!!    

i. children have a very flat angle, short course of ureter through the bladder wall 



3.
acute pyelonephritis

a)
morphology

(1) acute interstitial suppurative inflammation

(2)
tubular coagulation necrosis  (and pus in tubules ( spills over into CT)

(3)
focal abscesses especially on cortical surfaces: pussy pimples

(4)
GLOMERULI SEEM RESISTENT TO INFECTION but tubules are not    

(5)    collecting duct are dilated and papillae are flattened 

b)
what are some of the complications?

(1)
papillary necrosis (esp. in diabetics with decreased resistance ( predisposition) 

(2)
pyonephrosis (renal pelvis is a sac of pus)

(3)
perinephric abscess (rupture through capsule) ( into perirenal fat

c)
clinical course

(1)
costovertebral angle tenderness

(2)
evidence of bladder irritation

(a)
dysuria

(b)
frequency

(c)
urgency

(3)
systemic evidence of infection

(4)
leukocyte casts in urine is diagnostic

(5)
what are some predisposing conditions?

(a)
obstructions

(b)
instrumentation

(c)
vesicoureteral reflux (VUR)

(d)
pregnancy

(e)
pre-existing renal lesions



(f)
patients sex and age




(g)
diabetes






(6)
urine culture


4.
chronic pyelonephritis



a)
the role of bacteria is uncertain



b) what are the two principle forms?


(1)
chronic obstructive

(a)
diffuse corticomedullary scars

(b)
obstruction with high pressure backflow into collecting ducts

(c)
major and minor calyces are dilated (pressure)

(d)
"thyroidization" of the tubules:  dilated tubules w/ flattened epithelium, lumen filled w/ protein precipitates


i.  hallmark of chronic renal failure



(2)
reflux nephropathy (VUR)

(a)
morphology

(i)
depressed scars/fibrosis at upper and lower poles

(ii)
scars over dilated minor calyces

(iii)
lymphoid follicles form at edge of minor calyces

(iv)
arcuate and interlobular arteries show damage

(v)
also see thyroidization of tubules
(vi)
later may see focal segmental glomerulonephritis (nephrotic syndrome):  AIDS, heroin abusers also


(b)
what is the role of bacteria?  unknown as this is not a neutrophil but a lymphocyte reaction.



(c)
seen in early childhood; why?  shortened flat angle ureter passage through the bladder wall.




(i)  common cause of hypertension in kids




(ii)  short intramural ureter

(d)
clinical features

(i)
back pain

(ii)
fever

(iii)
pyuria

(iv)
bacturia

(v)
polyuria signifies tubular involvement

(vi)
proteinuria signifies glomerulonephritis

C.
Drug-induced nephritis


1.
basic features

a)
renal exposure to toxins is high because of intense blood supply

b)
toxins insoluble at acid pH are precipitated in DCT and collecting ducts (sulfonamides)

c)
what are some ways that injuries occur?

(1)
interstitial immune reactions (hypersensitivity) ( T-cell mediated (type 4 HSR)

(2)
direct tubule damage (e.g., mercuric chloride)

(3)
subtle damage over many years?? difficult to distinguish from interstial nephritis

2.
allergic nephritis (also called drug-induced nephritis)

a)
basic features:  tubular effect, not as much effect on the glomeruli

(1)
not dose dependent damage

(2)
more interstitial inflammation
(3)
skin rash

(4)
eosinophilia

(5)
IgEs in serum

(6)
IgGs in tubular basement membrane

(7)
sometimes granulomas

b)
clinical features

(1)
skin rash


(2)
hematuria


(3)
sterile pyuria:  neutrophils in the urine w/o bacteria


(4)
eosinophilia




c)
examples of drugs

(1)
nonsteroidal anti-inflammatory agents

(2)
synthetic penicillin

(3)
sulfonamides



3.
analgesic nephritis:   no eosinophilia
a)
especially mixtures of analgesics  (with coal tar analgesics)

b)
especially phenacetin (3 kg over 3 year span):  replaced by acetaminophen (less toxic)

c)
papillary necrosis first:  sloughed off tips of the renal medulla which appear in the urine

d)
tubulointerstitial inflammation and fibrosis is later
f)
what is the morphology?

(1)
early patchy necrosis of loops of Henle, esp. the ascending limb ( eventually the collecting ducts and entire pyramid ( then detached or sloughed papillae (into urine)

(2)
dystrophic calcification here is common

(3)
lastly is cortical atrophy
(4)
DIFFUSE INTERSTITIAL FIBROSIS
(5)
most glomeruli are normal

(6)
analgesic microangiopathy (BM in blood vessel wall is split)

g)
what are the clinical features?

(1)
"middle-aged women with chronic headaches"

(2)
inability to concentrate the urine (< 350 mOSM; N > 650)

(3)
renal stones

(4)
pyuria

(5)
sloughed papillae may obstruct ureter

(6)
increased risk of papillary carcinoma of renal pelvis


D.
Metabolic causes of renal interstitial disease
1. urate nephropathy:  similar pathogenesis to pyelonephritis and obstructions of acute tubular necrosis, although a third etiology 


from ischemia or toxins:  urate crystals



a)
urate crystals in interstitium and/or tubules



b)
any conditions leading to elevated levels of uric acid in blood

(1)
primary gout

(2)
polycythemia or leukemia

(3)
chemotherapy for cancer causes sudden increase in uric acid from necrosis of cancer cells

(4)
chronic lead poisoning


c)
acute urate nephropathy

(1)
associated with chemotherapy

(2)
acid pH causes precipitation of uric acid in collecting ducts

(3)
obstructions lead to acute renal failure


d)
chronic urate nephropathy

(1)
associated with chronic gout

(2)
deposition of crystals of monosodium urate in tubules


e)
uric acid stones (nephrolithiasis)

(1)
in 20% of patients with chronic gout

(2)
in 40% of patients with acute urate nephropathy

2.
nephrocalcinosis
a)
calcium phosphate precipitation in renal tubules ( can lead to a stone

b)
from complications of hypercalcemia


c)
basement membranes can calcify in tubules and glomerulus


3.
hypokalemic nephropathy:  esp. DCT

a)
disturbed tubular concentration of urine ( dilution of urine

b)
what are some causes?

(1)
GI tract disease:  IBD’s

(2)
adrenal over activity

(3)
chronic use of diuretics

c)
interference with countercurrent exchange system in loops 


E.
Neoplastic causes of renal interstitial disease
1.
nonrenal malignant tumors, esp. hemopoietic

2.
multiple myeloma

a)
occurs in 59% of patients with multiple myeloma

b)
tubules toxic to Bence-Jones proteins
c)
BJ proteins combine with certain glycoprotein to form casts

d)
progression to chronic renal failure or sometimes acute RF

e)
associated amyloidosis is common


Major Vascular Diseases of the Kidney


Hypertension (see also Cardiovascular:  Hypertension)

1.
definitions

a)
benign hypertension (diastolic BP < 120 mm Hg)

(1)
during developing hypertension, hyaline arteriolosclerosis appears in renal vessels ( NEPHROSCLEROSIS

(a)
hyaline from leakage of plasma proteins?

(b)
duplication of internal elastic membrane ( intimal fibrosis

(c)
benign nephrosclerosis rarely causes uremia

(2)
ischemic changes in nephrosclerosis

(a)
atrophy of tubules

(b)
glomerular ischemia and changes

(c)
collagen in Bowman's space

(d)
damage to GBM

(e)
possible total sclerosis of glomeruli

b)
malignant hypertension:  kidney damage is the cause of HTN  (diastolic > 130)

(1)
frequent cause of death by uremia

(2)
occurs in chronic renal failure: diabetes

(3)
hyperplastic arteriolosclerosis (onion-skin layers):  arcuate or interlobular arteries, afferent and efferent arterioles

(4)
fibrinoid necrosis in vessels ( decreasing lumen size

(5)
high renin activity

(6)
complications


(a)
LEFT VENTRICULAR FAILURE

(b)
increased intracranial pressure

(i)
headaches

(ii)
nausea and vomiting

(iii)
scotomas in visual fields

(iv)
micro aneurysms in retinal vessels




(c)
hypertensive crisis

(i)
loss of consciousness

(ii)
convulsions

(iii)
medical emergency



c)
essential hypertension (90-95% of cases)



(1)
females more

(2)
blacks more

(3)
about 50% of population over 50???

(4)
slow progression

(5)
leads to cardiovascular and cerebrovascular complications

(6)
is expressed as arteriolosclerosis even in kidney

(7)
defect in sodium excretion?


2.
pathogenesis of hypertension

a)
remember cardiac output, heart rate, and peripheral resistance

b)
what determines peripheral resistance?

(1)
thickness of wall of arteriole?

(2)
lumen size

(3)
neural and humoral factors


(a)
vasoconstrictors

(i)
angiotensin II

(ii)
catecholamines

(iii)
thromboxane


(b)
vasodilators



(i)
bradykinin



(ii)
prostaglandins

c)
where does the kidney fit into the regulation of blood pressure?

(1)
secretion of vasoactive mediators

(2)
maintains extracellular fluid and blood volume

(3)
kidney responds to atrial natriuretic factor

(4)
review the renin-angiotensin-aldosterone system once more!


(a)
when is renin secreted?

(i)
decrease in pressure in afferent arteriole

(ii)
decreased sodium conc. in DCT (macula densa)

(iii)
direct stimulation by sympathetic nerves

(b)
when is renin inhibited?

(i)
increased pressure in afferent arteriole

(ii)
increased extracellular fluid volume

(iii)
increased sodium in DCT (macula densa)

(c)
renin seems to be involved in hypertension from:

(i)
renal artery stenosis

(ii)
malignant hypertension

(iii)
vasculitis

(iv)
chronic pyelonephritis

(v)
renal cell carcinoma



d)
sodium retention



(1)
total sodium is main determinant of ECF volume

(a)
blood volume

(b)
cardiac output



(2)
controlled via aldosterone



(3)
what are the major factors that affect sodium homeostasis?

(a)
the GFR ( increased GFR causes less sodium reabsorption)

(b)
aldosterone

(c)
the atrial natriuretic factor:   know what happens when you eat salt!!!! (case study)



e)
are there any natural antihypertensive agents?


(1)
prostaglandins from kidney


(a)
some medullary interstitial cells


(b)
papillary collecting ducts


(c)
vasodilators



(2)
kallikrein-kinin system




(a)
renal vasodilation 


(b)
increased GFR


(c)
increased sodium excretion



3.
renal artery stenosis



a)
most curable form of hypertension


b)
causes increased renin secretion


c)
most often caused by an atheroma at origin of renal artery


Renal Disease from Hemolytic Anemias


A.
Childhood hemolytic uremic syndrome

1.
uncommon but causes acute renal failure in kids

2.
sudden severe oliguria and hemolytic anemia

3.
pathogenesis

a)
preformed bacterial toxins ( hemolysis ( intravascular coagulation ( microthrombi in glomerular capillaries ( rupture and leakage ( hematuria 

4.
other thrombotic and bleeding problems

a)
neurological damage

b)
cardiovascular damage


Adult hemolytic uremic syndrome

1.
pregnancy with complications:  3rd trimester

2.
postpartum renal failure

3.
typhoid fever

4.
oral contraceptives:  


Thrombotic thrombocytopenia purpura (TTP)


Emboli:  arcuate artery

1.
from atheromatous plaques in aorta or renal artery


2.
the elderly with severe atherosclerosis


Sickle cell nephropathy


1.
viscosity of blood through vasa recta

2.
hypoxia in renal medulla from too many sickled cells

3.
papillary necrosis ----but also seen in:


a)
diabetics


b)
pyelonephritis


c)
analgesic nephropathy


Renal infarction

1.
no dual blood supply

2.
wedge-shaped infarcts, white:  single blood supply

3.
emboli from heart

4.
thrombosis because of PAN


Urinary Tract Obstructions and Hydronephrosis
1.
dilation of renal pelvis and calyces due to obstruction of outflow

2.
with atrophy of renal tissue

3.
unilateral or bilateral

4.
may cause acute renal failure if bilateral


Renal Stones (urolithiasis)

A.
enlargement of renal pelvis and calyces: large pools of fluid 

B. precipitates:  calcium oxalate, calcium phosphate,  uric acid stones, magnesium ammonium phosphate stones (from urea-splitting bacteria-  Proteus, Staph), cysteine stones (in kids with hereditary cystinuria)

C. Men w/ BPH ( urethral compression ( pressure back up to the kidney (pyelonephritis is also a complication)


Renal Tumors

A.
Benign

1.
cortical adenomas

2.
interstitial cells tumors (probably hamartomas)


B.
Malignant

1.
renal cell carcinoma:  more commonly found in the upper pole

a)
general features

(1)
older persons (60 to 70)

(2)
more in males

(3)
notorious for paraneoplastic endocrinopathies

b)
morphology

(1)
often multiple sites

(2)
most at poles of kidneys

(3)
invades renal vein

c)
clinical features

(1)
dull aching costovertebral angle pain

(2)
palpable mass

(3)
hematuria (esp. in a 60 yr old male is an alarming sign)

(4)
bizarre growth patterns

(a)
silent for a long while

(b)
then explosive growth

(5)
however because of paraneoplastic state

(a)
2( polycythemia:  EPO like substance

(b)
hypercalcemia/ hypercalcinosis:  PTH like substance

(c)
hypertension 

(d)
feminization 

(e)
Cushing’s syndrome:  ACTH like substance

(6)
metastasis to 

(a)
lungs 

(b)
bone

(c)
liver

(d)
adrenals

(e)
brain

(f)
opposite kidney


2.
Wilm's tumor (nephroblastoma):  fetal origin

a)
common in kids under 10

b)
different cells types( similar to a teratoma (tumor w/ cells of all 3 germ layers), but may not have all 3

(1)
epithelium

(2)
muscle

(3)
bone

(4)
cartilage

c)
deletion of short arm of chromosome #11 (sometimes 
trisomy)

d)
very massive tumors with distended abdomen (up to 30 lbs)

e)
usually unilateral

f)
often see pulmonary metastasis but chemotherapy and radiation has a 90% long term survival


2. neuroblastoma:  fetal origin- neural crest cell derived

a. poorly differentiated ( blastoma

b. large but < Wilm’s tumor


4.
renal pelvis carcinoma


