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RENAL PATHOLOGY STUDY GUIDE

GLOMERULONEPHRITIS
Know the immunofluorescent pattern in anti-GBM and immune complex disease in glomerulonephritis.

Deposition of antibody to the glomerular basement membrane antigens (Anti-GBM) results in a typical linear staining pattern along the capillary walls.  Immune complex GN is associated with discontinuous deposits of immunoglobulin and complement.

Know the pathogenesis of glomerular lesion in immune complex GN
Neutrophils and macrophages are recruited to the glomeruli where they release proteolytic enzymes and toxic oxygen metabolites damaging the glomeruli.  Clinical manifestations include hematuria, proteinuria, and loss of renal function.
NEPHRITIC SYNDROME
Know the urinary finding, renal functional change, plasma rennin and aldosterone and clinical presentation of nephritic syndrome.

Urinary findings: Hematuria (>5 RBC’s/field) and Proteinuria (>500mg/day) from breaks or gaps in the capillary wall.

Renal function change: ( glomerular filtration rate because of intracapillary thrombosis, acute tubular necrosis, or tubular obstruction by casts of blood/protein from leaky capillary wall.  (Excretion of sodium and water.

Reduced levels of plasma rennin and aldosterone.

Clinical Presentation: Renal retention of salt and water (volume overload(Hypertension(Non-dependant Edema (eyelids,etc.)
POSTSTREPTOCOCCAL GLOMERULONEPHRITIS (PSGN)
Know the epidemiology of PSGN in the USA

Decreased incidence in the last few decades

Male predominant in symptomatic cases

Most prevalent in children between age 2-12 (ave.7)

(5-10% greater than 40y.o., 5% less than 2y.o.)

Know the possible antigens that trigger the formation of immune complex in PSGN.

(1) Endostreptosin (intracellular)

(2) M-protein (bacterial cell wall)

(3) Cationic Protein (secreted from medium culture)

Know the LM, IF, and EM findings in PSGN.

Light Microscope-Diffuse, generalized glomerular hypercellularity (PMN, mononuclear and endothelial cells)

Immunofluorescent-Deposits of IgG and C3 along glomerular capillary wall

Electron microscope-Subepithelial nodules of electron dense deposits (HUMPS) resolving in 8 weeks

Why does PSGN usually occur in patients between 3-12 years of age?

Functional immune system if mature 

Know the clinical presentation and evolution of PSGN.

Abrupt onset of hematuria (90%), presents as dark or smoky urine

Hypertension and Edema is an early and frequent sign, result of salt and water retention (hypertension(Edema and anasarca

Occasionally abdominal pain, nausea, vomiting, and CNS symptoms (headache or seizures)

Is Nephrotic Syndrome commonly seen in PSGN?

About 20% of patients develop NS

Know the urine abnormalities and serology of PSGN.

Urinalysis reveals signs of glomerular inflammation with proteinuria, RBC’s, WBC’s, and casts. 

Serologic tests generally confirm recent streptococcal infection.

ASO titer >200 within one to three weeks, Not present if penicillin therapy started early 

Streptozyme test show presence of other streptococcal enzymes (5 antigens on 1 test)

Know how to make the diagnosis of PSGN. 

Usually made by the presence of typical clinical features of acute NS following a streptococcal infection.

Hypocomplemtemia and serologic evidence of Strep infection.

When is the renal biopsy needed?

If atypical features are present such as prolonged oliguria, anuria, persistent hypocomplementemia or nephritic syndrome.

Know the prognosis of PSGN in infants and adults.

90% of children and 67% of adults complete spontaneous recovery within four to seven days without specific treatment.

Fewer than 5% have oliguria lasting more than nine days, and most of these don’t have extensive crescent formation on biopsy.

Few have no recovery, followed by persistent proteinuria and renal disease leading to renal failure.  Adult PSGN patients with oliguric renal failure lasting over one week should undergo renal biopsy.

GLOMERULONEPHRITIS IN SUBACUTE BACTERIAL ENDOCARDITIS (SABE)
Know the etiologic agents, histology, and pathogenesis of SABE glomerulonephritis.

Staph.. Aureus and Strep. Viridans are most common organism.

Range in severity from proteinuria / hematuria to RPGN with renal failure.  More common in cases with right sided cardiac involvement

Histology-Focal GN with necrosis and intracapillary thrombi to crescentic GN.  Deposits of IgG, IgM, and C3 implicate immune mechanism.

Renal function returns to normal after antibiotic therapy.  Recovery slow if crescents are involved.

What is shunt nephritis?

Similar syndrome seen in patients with ventriculoatrial shunts for hydrocephalus.

IGA NEPHROPATHY AND HENOCH-SCHONLEIN PURPURA (HSP)
Know the pathogenesis of IgA nephropathy.

Result of mesangial immune deposits, predominantly IgA, which probably results from an immune complex of non-renal antigen.

Know the LM, IF, and EM findings in IgA nephropathy.

Light  Microscopy(Focal segmental mesangial proliferative glomerulonephritis with little crescent involvement.

Immunofluorescent(Predominantly IgA deposits, with C3 and IgG to a lesser extent.

Electronmicroscopy(Electron dense deposits in mesangium

Know the clinical presentation and prognosis of IgA nephropathy
Clinical Presentation (3 types):

(1) 30% have Macroscopic hematuria, lasting two to six days, usually occurring immediately following URI, though other infectious prodromes exist (Flu-like illness, fever malaise, or GI syndrome).

Dysuria and loin pain can be present

(2) 30% have Asymptomatic proteinuria with microscopic hematuria and hypertension 

(3) 30% have a Variety of symptom complexes, including acute nephritis, NS, renal failure, or malignant HTN.

Prognosis(70% reach expected life span with HTN and impaired renal function, 30% will progress to chronic renal failure.

Half of patients have recurrent disease within four years, but renal failure is rare with recurrent disease.

Poor prognosis indicators(Sustained HTN, persistent proteinuria, macroscopic hematuria, and NS

What are the differences between IgA nephropathy and HSP?

Except for the systemic manifestations, Henoch Schonlein Purpura (HSP) is very similar in its morphologic characteristics of IgA nephropathy but is greater in severity.  HSP is more frequently seen in children. 

What are the clinical and pathologic indicators of progressive disease in HSP?

Nephrotic syndrome seen in 50% of patients and progressive renal failure in 25%.

Predictors of progressive disease include presentation with acute nephritic syndrome, crescents, and SUBendothelial deposits seen on EM.

MYELOMA KIDNEY
Tubule obstruction by light chains & Tamm-Horsfall protein. Tubular breakdown causes granulomatous inflammation leading to progressive renal failure.  Histologically there are dilated renal tubules with protein precipitate.  

ANCA ASSOCIATED NEPHROPATHY
What is ANCA?

Antineutrophil Cytoplasmic Antibodies (ANCA) are autoantibodies that are involved in the pathogenesis of pauci-immune necrotizing glomerulonephritis and systemic necrotizing vasculitis (polyarteritis nodosa and wegner’s granulomatosis).  

Where are ANCA antigens in normal conditions and after activation of neutrophils?

Within neutrophil granules and monocyte lysosomes.  After activation these antigens are on the surface of the cells.

Know the clinical presentation of polyarteritis nodosa, Wegener’s granulomatosis and pauci-immune necrotizing glomerulonephritis.

PAN(Men>women, whites>others.  Present with fever, myalgia, weight loss, and arthralgia.  Depending on the organ system involved, there may be purpura, abdominal pain, HTN, eye symptoms and kidney problems.

W.G.(males>females.  Initial symptomotology and signs involve the upper airways, lung and kidney.  Pulmonary hemmorhage may be a dominant feature in some patients.

P.I.N.G.(Can be a component of Wegener’s granulomatosis and polyarterits nodosa, or a stand alone lesion.   Leading cause of Crescentic Glomerulonephritis 

Know the mechanism of tissue injury in ANCA-associated disease. 

When circulating ANCA interacts with primed neutrophils the neutrophils undergo a respiratory burst and degranulation.  The respiratory burst releases toxic oxygen and degranulation releases lytic enzymes, both of which are injurious to tissue.

Churg Strauss syndrome(characterized by the formation and accumulation of an unusually large number of antibodies, abnormal clustering of certain white blood cells (eosinophilia), inflammation of blood vessels (vasculitis), and the development of inflammatory nodular lesions (granulomatosis).

CRESCENTIC GLOMERULONEPHRITIS (RAPIDLY PROGRESSING GLOMERULONEPHRITIS)
Know the definition of glomerular crescent.

Two ore more layers of cells that are partially or completely filling Bowman’s space, with 50% or more of the glomeruli containing crescent for a diagnosis.  Remember that once the crescent is formed most of the time it will be replaced by fibrous tissue so that you no longer have a functioning glomerulus.  

Which cell type is predominant in glomerular crescents?

Epithelial cells and monocytes

Know the IF patterns and serologic findings in antiglomerular basement membrane (anti-GBM) and pauci-immune crescentic glomerulonephritis.

Anti-GBM (least frequent CGN)(There is diffuse and linear staining of the Glomerular Basement Membrane (GBM) for IgG, specifically IgG1 and IgG4, with less C3 present.  Linear staining for IgM and IgA occurs but is less common than IgG.  50-79% of cases show linear staining of basement membrane for IgG.  ANCA (antineutrophil cytoplasmic autoantibodies) present in only 1/3 of cases.

Pauci-immune (most frequent CGN)(shows weak or negative staining for immunoglobulins.  The necrotic and sclerotic segments usually have irregular staining for IgM and C3, which are considered non-specific binding.  80% of cases have ANCA present.  
Which type of glomerular disease is most commonly associated with crescentic glomerulonephritis?

Any kind of nephritic or inflammatory situation in the glomeruli can lead to CGN.  Does not denote a specific etiologic from of glomerulonephritis, but anything that causes severe glomerular injury.  Many  cases (50%) of Crescentic Glomerulonephritis are idiopathic.

NEPHROTIC SYNDROME
Nephrotic syndrome is not a disease; it is a group of signs and symptoms commonly seen in patients with glomerular diseases.  They  are characterized by increased capillary wall permeability to serum proteins rather than (or in addition to) glomerular inflammatory changes.
Know the urinary findings, blood chemical profile and clinical presentation of NS.

Urinary findings( Proteinuria is the hallmark of NS (>3.5g/day), can get to 40g/day, and lipiduria.  It is the loss of protein that leads to the clinical manifestations. 

Blood chemical profile(Hypoalbuminemia, Hyperlipidemia, and Hypercholesterolemia.  Increased levels of LDL, VLDL, triglycerides, and lipoproteins from increased hepatic synthesis.

Clinical Presentation(Proteinuria, Hypoalbuminemia, edema from reduced capillary oncotic pressure, Hypercholesterolemia and elevated phospholipids, and lipiduria. 

 Know the filtration barriers in the glomeruli.

The filtration barrier restricts the transcapillary passage of protein on the basis of their size, shape, and electrical charge.  The barrier consists of endothelial cells, basement membrane, epithelial cells and slit diaphragms.

Know the mechanism of Proteinuria in NS.

There may be a loss of net negative charge on the capillary wall leading to a increase in urinary albumin excretion (selective Proteinuria), or capillary wall structural defects from immune deposits or basement membrane biochemistry that cause increased filtration of all serum proteins (nonselective Proteinuria).

Know the most common causes of NS in children and adults.

About 1/3 of adults and 10% of children have NS as a manifestation of some systemic disease, usually diabetes, SLE, or amyloidosis.

In 2/3 of adults and most of the children the syndrome is idiopathic and a manifestation of another primary glomerular disease (MCNS or MPGN).

Know the complications of NS

Severe protein malnutrition (requires nutritional supplements), hypercoagulability, from altered clotting factor levels (V,VIII, fibrinogen, and platelets) with high tendency to form thrombi in both renal and peripheral veins.  Acute renal failure occurs very rarely.  Other complications include: reduced IgG, proximal tubular dysfunction (Fanconi’s syndrome signs), trace metal deficiencies (Fe,Cu, and Zn), and Vit D loss.

MINIMAL CHANGE DISEASE
Know the incidence of MCNS in children and adults.

MCD accounts for about 75% of cases of idiopathic nephritic syndrome in children and up to 20% in adults.

Know the urinary findings, blood chemical profile, clinical presentation and age of patients with MCNS.

Urinary findings(Selective Proteinuria (90% albumin)

Blood chemical profile(Hypoalbuminemia, increased circulating immune complexes (normal complement levels), and decreased ASO titer.

Clinical presentation(Hypovolemia, reduced renal perfusions with reduced GFR, and greatly increased protein excretion (>40g/day).  In the absence of volume contraction, renal function and blood pressure are normal.

In children, MCD virtually always as full-blown NS, and will usually have a preceding URT Infection.  

The complications of the disease are the same as NS.

Age of patients(The peak incidence of MCNS is in children two to six years of age.

Is Proteinuria selective in MCNS? 

Yes, greater than 90% albumin

Know the LM, IF, and EM finding in MCNS.

The diagnosis of MCD (aka MCNS) requires the absence of abnormalities by light microscope and immune complexes by Immunofluorescense.  Electron microscopy may show proliferation of mesangial cells and mesangial deposits of IgM or C3.  Some will have focal glomerulosclerosis (FGS).

There is a contradiction in the absence of immune complexes in IF and EM 

Know the prognosis of MCMS.

Spontaneous remission occurs in 25-40% of patients. The mortality rate is 7-12%, owing to infectious or thromboembolic complications, since the advent of steroids and effective antibiotics, and only 2% in patients that respond to steroids.  There was 50% mortality prior to these improvements. 

Of steroid responders, 50% will eventually enter permanent remission.  The remainder will either become frequent relapsers or become steroid dependant with high steroid side effects.

Either cyclophosphamide or chlorambucil have increased the frequency and duration of remission, now allowing over 90% of patients to achieve complete remission.

Know the possible pathogenesis of MCMS.

The true pathogenesis is not known, though it’s suggested that a circulating factor neutralizes glomerular polyanion, resulting in a loss of the charge barrier (a huge albumin barrier).

FOCAL GLOMERULAR SCLEROSIS (FGS)
Know the LM, IF, and EM findings in FGS.

PAS-positive intracapillary hyaline deposits (IF), adhesions to Bowman’s capsule, and often foamy cells and focal epithelial proliferation (LM), and IgM and C3 deposited nonspecifically (EM).

Know the presentation of the majority of patients with FSG.

Most patients have NS, and are associated with increased hematuria (65%), hypertension, sterile pyuria, and non-specific Proteinuria.  FGS is present in 5-15% of idiopathic NS cases.  These patients rarely respond to steroids and progress to renal failure within 10 years.

Know that there is a high rate of recurrence of the disease in the grafts especially in well-matched (living related) grafts.

Living related donors 

HEROIN ASSOCIATED NEPHROPATHY (HAN)
Know the pathology of HAN.

Morphologically like idiopathic focal segmental necrosis.

Why is FSG incidence decreased in recent years?

Improvement in the purity of “street” heroin.

Know the kidney diseases that can be associated with drug addicts.

FGS (25% of new cases), GN secondary to bacterial endocarditis, Hepatitis B associated membranous nephropathy, large vessel vasculitis, and interstitial nephritis related to embolized foreign material.

MEMBRANOUS NEPHROPATHY
Know that MN is the most common cause of NS in adults.

Done

Name the causes of secondary MN.

Due to other diseases like hepatitis B, cancer (breast and GI), or auto-immune disease  (SLE, Sjorgen’s, mixed CT disease), and with some drugs like pennicilamine (RA) or captopril.

Know the LM, IF and EM findings of MN.

LM(marked thickening of glomerular basement membrane.

IF( Deposition of immune complex, usually IgG and C3

EM( granular deposition on outer surface of BM.

Know the age, clinical manifestations and HLA antigen of patients with MN.

Most common cause of nephrotic syndrome (NS) in adults between ages of 40-50 (uncommon in childhood)

Glomerular disease associated with massive Proteinuria with a slight male predominance (2:1).

Majority of cases present with NS and some may have asymptomatic Proteinuria.  Hematuria is uncommon.

Association between MN and HLA-DRW3.

Know how to work up a case of MN.

Must determine between idiopathic (no treatment) and 2( (worsened by steroids).  

Tests for 2((Auto-immune disease (ANA, Anti-DNA), Hep. B panel, syphilis, DM, good history (rule out drugs), and Chest and GI exam to rule out cancer.

Know the prognosis of MN.

25% will spontaneously remit, 25% will have nephritic range Proteinuria while retaining renal function, and 50% will go into ESKD within 10-15 years (need kidney transplant)

MEMBRANOPROLIFERATIVE GLOMERULONEPHRITIS (MPGN)
Know the pathogenesis of type I and type II MPGN.

Type I is associated with NS and probably an immune complex disease as suggested by granular deposition of IgG and C3, and activation of classical or alternate pathway of complement.  Though the antigen is unknown, it is known that it is non-renal.

Type II is not an immune complex disease, though there are dense immune deposits and C3 nephritic factor in the serum.  The complement pathogenesis is not known.

Know the LM, IF and EM findings of type I and type II MPGN.

Type I  (Immune complex disease)

Immune complex deposits (IgG and C3) on inner surface of BM beneath the cytoplasm of endothelial cell. 

LM(Diffuse proliferative GN with thickening of the glomerular capillary walls, increased mesangial cells, and a lobulated appearance of the glomerulus.

IF( Immune granular deposition along the basement membrane. 

EM(Immune deposition in the sub-endothelial cell layer.

Type II  (NOT immune complex disease)

Deposit is in lamina densa of the BM, not on inner or outer surface.

LM( Similar in characteristics to Type IF(Staining is negative for IgG but see C3 along the outer aspect of the deposit. PAS test is ribbon-like

EM(Replacement of BM with a very dense staining material this material is not immune complex though lined with C3.

Know the clinical manifestations and prognosis of MPGN.

There are only minor differences in the clinical manifestations of Type I and II MPGN.

Disease of children and young adults. Rarely seen before 5 or after 30. When present after 30 usually 2(to Hep. B.

Majority will have nephritic range Proteinuria, 50% present with nephrotic syndrome, and 20% present with nephritic and nephrotic syndrome.

Preceeding respiratory tract infection (streptococcal) in 50% of type I patients.

Some initially present with HTN and reduced GFR.

Prognosis:

Less than 5% show spontaneous remission (40% for MCD and 25% for MN).

Not much can be done for MPGN except slow progression by giving steroids, immunosuppressive therapy or antiplatelet agents—no way to cure it.

There has been stabilization of renal function with two-year alternate day steroid therapy and a cocktail of drugs (steroids, cytotoxic agents, anticoagulants, and antiplatelet drugs) but with significant side effects.

Know the urinary sediment and renal function of MPGN.

Can’t find

DIABETIC NEPHROPATHY
Know the glomerular lesions in DM.  Which one is the most characteristic of diabetic nephropathy?

There are four distinctive lesions: 

1) Nodular glomerulosclerosis (characteristic)(acellular nodule in the mesangial or intercapillary regions, often have a laminated appearance.  There may be one or more nodule per tuft, and number of nodule containing glomeruli vary.  Nodules are eosinophilic,  PAS positive, and argyophilic.  

Eventually leads to occlusion of capillary lumens and ischemia. 

2) Diffuse intercapillary glomerulosclerosis(expansion of mesangial matrix, which is PAS-positive and argyrophilic.  Involves the entire glomerulus and majority of glomeruli.  It is unusual to have a Nodular lesion without corresponding diffuse glomerulosclerosis, some say it must precede nodule formation.

3) Capsular drop lesion(homogenous, waxy eosinophilic mass located inside bowman’s capsule.

4) Fibrin-cap lesion(commonly seen in kidneys of diabetic patients but is not pathognomonic of DM.  Describes as an eosinophilic, waxy structure located within the lumen of one or more capillary loops.

Know the characteristic vascular lesion in diabetic nephropathy.

Hyaline thickening of arterioles, both afferent and efferent.  Leads to no blood flow to glomeruli with tubular necrosis and atrophy.

Know the clinical presentation of DN.

Preclinical phase(increased GFR and microalbuminuria (abnormal albumin excretion)

Clinical phase(dipstick-positive urine for protein is the marker of DN (albumin >150mg/24hrs).  Generally occurs 10 years after IDDM diagnosis, and renal failure occurs in 5 years.  Microvascular changes in kidney and retina (50% get retinopathy).  If you have retinopathy and albuminuria, then it is DN.

Know the definition of microalbuminuria.

Abnormal albumin excretion rates (>20 ug/min and <200 ug/min).  Generally small elevation of baseline but can rise 4 fold after exercise.  Detected only by radioimmune assay (RIA) and can be normalized with insulin. 

Know the mechanism of thickening of the glomerular basement membrane and alteration of glomerular barrier.

Glucose reacts with many proteins (albumin, IgG and LDL) to form irreversible compounds that accumulate in diabetics and is the mechanism for basement membrane expansion, the hallmark of diabetic glomerulopathy.  

The glomerular filtration barrier change is caused by increased transglomerular passage of glycosilated albumin, increased secretion of vascular altering substances (interleukines, TNF, and platelet-derived growth factor) from macrophages, and altered negative charge of membrane from less heparin sulfate and sialic acid, as demonstrated by presence of  breakdown products within the basement membrane of diabetics.

What is the difference in staining pattern in Diabetic Nephropathy, amyloidosis, and light chain disease.

Nodular glomerulosclerosis is characteristic but not diagnostic of DN, differential diagnosis of DN, amyloidosis and light chain disease.  The staining pattern can differentiate the three:  DN( Nodules are PAS (+) and with silver stain the nodule is black, amyloidosis(PAS (-)/silver stain (-),  and  light chain disease(PAS (-/+))/silver stain (-).

Know the hemodynamic change in diabetic nephropathy and its mechanisms.

Accumulation of glycosilated proteins and secretion of insulin-like growth factor cause renal hypertrophy, which cause hypertrophy of the glomeruli and decreased vascular resistance.  Diabetics have increased growth hormone and glucagons secretion, which causes further vascular relaxation and increased filtration.  Other vasodilating substances (prostaglandin, atrial peptide, kinin) are released in diabetics, which contribute to increased filtration.

LUPUS NEPHROPATHY
Know the pathology, clinical manifestations, classification and prognosis of lupus nephritis.

Classified according to the World Health Organization (WHO) system based on histopathologic criteria.

Normal Kidney (I)

Very rarely do patients with SLE criteria have normal kidneys

Mesangial LN (II)

Mildest form of renal involvement and is characterized by mesangial deposits of immunoglobulin and C3 (with or without mesangial proliferation).

Most patients present with proteinuria and hematuria, but nephritic syndrome and renal insufficiency are very uncommon (90% five-year survival rate).

Complement levels normal, ANA levels high.  No specific therapy except corticosteroids for SLE.

Focal proliferative LN (III)

Proliferative changes in fewer than 50% of glomeruli, but all glomeruli contain immune deposits of IgG, IgA, C3 and usually IgM and fibrin.

Deposits are mostly mesangial. Occasional subendothelial deposits are present, which is a reliable predictor of progression to class IV.

Though there is a high incidence of progression to class IV disease, prognosis is good with a 90% five-year survival rate.

All patients have proteinuria, but nephritic syndrome and renal insufficiency occur in fewer than 20% and may remit after steroid therapy.

Diffuse proliferative LN (IV)

Severest (and most common) glomerular lesions with proliferation in over 50% of glomeruli.

Extensive mesangial and subendothelial deposits contain all immunoglobulins, C3 and fibrin.  

Clinical manifestations include proteinuria (all), decreased renal function (75%), hypocomplementemia, increased anti-DNA antibody and circulating immune complexes.

Five-year survival rate of 75% (much better than before), with the best prognosis in patients who’s NS has remitted.

Membranous LN (V)

Lesion that may be indistinguishable from idiopathic membranous nephropathy, with extensive subepithelial deposits of all immunoglobulins and C3.

Nephrotic Syndrome and slowly progressing renal disease are common.

Good prognosis, not a very serious disease (similar to class II).

Prognosis(there has been a steady increase in survival rates (75% in class IV and 90% in the others) since the advent of steroids and better immunosuppressive drugs (cyclophosphamide, methylprednisolone)

HIV-ASSOCIATED NEPHROPATHY
Know the characteristics of HIVAN at the level of light microscopy.

Glomerular capillaries have collapsed, swelling of epithelial cells from accumulation of hyaline droplets, and presence of course vacuoles.  Focal segmental glomerulosclerosis (FSG) is seen and is the most distinctive of HIVAN.

Both HAN and HIVAN show focal segmental glomerulosclerosis.  What are the differences between HAN and HIVAN clinically and at the level of EM? 

The HIVAN patient has heavy proteinuria and normal blood pressure (rarely high).  The onset of end-stage kidney disease (ESKD) in those with HIVAN is very fast (months) compared to HAN (years).

Tubulo-reticular inclusions (also in lupus nephritis) and cylindrical confronting cysterna (long, membranous cylinders projecting out of ER) are commonly seen in endothelial cells in HIVAN but not HAN.

Know the prevalence of HIVAN in different groups of patients.

More common in blacks than whites, and more common in drugs users than non-users.  In areas like New York and Miami, the HIV(+) population is made up of larger amounts of blacks and drug users, so HIVAN is often seen.  In places like Dallas and San Francisco the HIV(+) population is mostly white and only about 1/3 of those admit to using drugs – HIVAN is not too often seen.

HYPERTENSION
Benign HTN( the patient has HTN of mild to moderate severity, but rarely causes renal insufficiency.  Only 1-5% of patients with benign HTN die from renal failure, the majority died from heart failure, MI, and CVA.

There is a hyaline thickening of the arterioles, leading to lumen narrowing.

In malignant HTN(associated with renal disease.  There is fibrinoid necrosis of arterioles (with inflammatory infiltrate) and hyperplastic arteriolitis (onion skinning) associated with renal failure.  

Usually very high rennin, angiotensin, and aldosterone.  There is Necrosis of blood vessels and occlusion or narrowing of arterioles and arteries by thrombosis.

RENAL ARTERY STENOSIS
Know the causes of arterial stenosis in men and in women and the site of stenosis in arteriosclerosis and fibromuscular dysplasia.

Male RAS occurs secondary to arteriosclerotic plaques, which form at the ostia (origin) of the renal arteries.  Thrombosis may occur from plaques.  More common as you get older.

Female RAS occurs as a result of fibromuscular dysplagia, where the walls of blood vessels are replaced by fibrous tissue, causing the vessel lumen to narrow (at single or multiple sites).  Generally occurs in females 30-40 y.o..

Know the pathology of fibromuscular dysplagia and morphologic change in the kidney of renal artery stenosis.

The kidney shows signs of tubular atrophy (ischemia), sclerotic glomeruli, inflammation (interstitial and focal), and fibrosis.  With HTN, it is the opposite kidney (w/o stenosis) that is affected.  Stenosis of the renal artery masks the effects of HTN in the affected kidney.

The juxtaglomerular apparatus shows hyperplasia and increased granularity.

Know the prognosis of renal artery stenosis in arteriosclerosis and in fibromuscular dysplagia.

If stenosis is from arterioscerotic plaques, there is 60-75% improvement with surgery.  If from fibromuscular dysplagia, then 90% improvement with surgery.

ATHEROEMBOLIC RENAL DISEASE
Know the morphology and causes of atheroemboli

These are thrombormboli secondary to dislodging of atherosclerotic or thromboembolic plaques at some other location in the body, most often occurring after aortic repair surgery or aortography.  These typically have no severe consequences. 

SICKLE CELL DISEASE NEPHROPATHY
Know the main features of sickle cell nephropathy: 

Hematuria, diminished concentrating ability, papillary necrosis, and Proteinuria.   Membranous nephropathy (MN) or MPGN can occur in this disease, but not all patients have this.

 Know the mechanism of renal disease.

In this disease, the sickling of the cells in the renal vessels causes obstruction of the vessels, leading to possible infarct, necrosis, and alteration of renal function.

CONGENITAL ANOMALIES
Know the possible mechanisms of renal agenesis.

Total agenesis=Stillborn infant

Unilateral agenesis=compensatory hypertrophy of opposite kidney

Agenesis is due to absence of nephrogenic primordium or failure of wolffian duct to make contact with mesodermal mass.

Know the criteria for diagnosis of hypoplastic kidney.

The chief diagnostic criterion is a reduced number of renal lobules (5 or less). Normally there are 10 or more.  Can occur uni- or bilaterally.

Know the complications of displacement of the kidney.

Most commonly displaces into the pelvic cavity.

The main complications that can occur is kinking or tortuosity of the ureters, leading to poor urine flow and infection predisposition.

Know that the majority of horseshoe kidney fusions occur at the lower pole.

Done

Know the possible complications of horseshoe kidney.

Generally there are no complications from this.  Increased incidence of stones may occur, leading to subsequent infections. 

Know that renal dysplagia is usually associated with urinary tract obstruction.

Hydronephrosis(Dilation of the renal pelvis and calyces (blunted pyramids) associated with an increased pressure due to urinary tract obstruction.

Know the gross and microscopic features of renal dysplasia.

Grossly, the kidney is enlarged with immature collecting ductules.  There are 

multiple cysts of varying size lined by flat epithelium.

Microscopically, cartilaginous tissue and undifferentiated mesenchyme are characteristic of this disease. 

Is the disease hereditary?

Renal dysplasia is NOT a hereditary disease, but it is a congenital disease.

Know the possible pathogenesis of renal cyst formation:  

Abnormalities in cell differentiation, proliferation, and fluid secretion.

Know the incidence of Autosomal Dominant Polycystic Kidney Disease (ADPKD) and the location and frequency of genes responsible for ADPKD.

Disease is autosomal dominant, with 50% of the offspring of an affected parent having the disorder.  Incidence is 1:1000 live births, with 6000 new cases reported every year.  More common in whites than blacks and 1:1 male:female ratio (autosomal). 

Defective gene on short arm of chromosome 16.

Know the age of onset of clinical manifestations, and causes of death of patients with ADPKD. 

Symptoms first occur between ages 20-30 with diagnosis between 30-40. Symptoms include abdominal pain, enlargement of the kidneys and liver. Renal failure is common by the fifth decade of life and is ultimately the cause of death in these patients.

Know the diseases usually associated with ADPKD.

Associated lesions include liver/spleen/pancreatic cysts, berry aneurysm, aortic and visceral aneurysms, aortic dissection, cardiac valve abnormalities, marfan’s syndrome, colic diverticulitis, and renal cancer at a young age. 

Know the gross and micro pathology of ADPKD and the origin of the cysts.

Gross(Kidney retains normal shape (reniform), but the size is large and can weigh up to 5500g each (A 5kg kidney is very large).   Bilateral symmetrical involvement (vs. renal dysplasia with asymmetrical involvement).

Cysts can be seen in the cortical AND medullary areas with varying sizes.

Microscopic(Cysts lined by thin epithelium from compression effects, with focal hyperplasia of lining epithelium.  Glomerulosclerosis, tubular atrophy, and interstitial fibrosis between cysts.  No cartilage or other dysplastic elements present.

The cysts can come from any portion of the nephron in ADPKD (Bowman’s space, proximal/distal tubule, etc)

Know the gross, micro, and origin of cysts in Autosomal Recessive  Polycystic Kidney Disease.

Gross Pathology(Bilateral involvement, kidneys are larger (up to 10X) than normal but retain normal shape and lobulations.    Subcapsular surface of the kidney shows multiple cysts that extend radially through the entire thickness of the cortex and medulla. (slide)

Microscopic pathology(Glomerular obsolescence, tubular atrophy, and interstitial fibrosis are present.

Cysts in ARPKD arise from the collecting ducts only (anywhere in ADPKD).

Which type of polycystic kidney disease is usually associated with hepatic fibrosis?

ARPKD(if SEVERE kidney Dz, then there is little hepatic fibrosis because the patient dies before fibrosis can occur.  If MILD kidney Dz, then there is more hepatic fibrosis because the patient lives longer (allowing more fibrosis). 

Know the location of cysts, clinical presentation and prognosis of medullary sponge kidney.

The cyst is on the tip of the papillae.  Usually asymptomatic and is an incidental finding.  There is a higher incidence of stone formation (at dilated collecting ducts) with subsequent increase frequency of infection.  Hyperuricemia, Proteinuria (50%), and recurrent UTI’s.

Prognosis is good with uncomplicated cases following a benign course. 

Know the gene, location of cysts, histology and prognosis of Uremic Medullary Disease Complex (UMDC). (aka Nephronophthisis).

Cysts arrayed along corticomedullary junction (tip of papillae in medullary sponge).  Histologically, there are a variable number of minute cortical cysts (resembling retention cysts), with tubular atrophy and interstitial fibrosis.  There is mild mononuclear infiltration.  There is progressive renal failure, but no recurrence with transplant.

Which cystic kidney diseases are associated with salt wasting?

Nephronophthisis (aka UMDC)

Know the pathogenesis of cysts and complications in acquired cystic disease. The cysts occur because the kidney is sclerotic, replaced mostly by fibrous tissue. If the tubule is surrounded by fibrous tissue, there is dilation, so you get the formation of cysts.

If you put an ESRD patient of dialysis, they have a higher chance of forming cysts (acquired cystic renal disease) the longer they are on dialysis

Longer on dialysis = more cysts in kidney  (<2years=35% chance, >8years=92% chance)

What is simple cyst?

A spherical, tense, thin walled cyst that contains fluid similar to ultrafiltrate of plasma.  Located in the cortex or medulla, can be many cm in diameter, and contain up to 2.3L of fluid.  Occur in 50% of patients older than 50 at autopsy.

AMYLOIDOSIS
Know the morphology of amyloidosis by light microscopy.

TUMORS OF THE KIDNEY
What is the clinical significance of renal hamartoma?

Asymptomatic, usually found either incidentally or at autopsy.

Which disease can be associated with angiomyolipoma?

Tubular Sclerosis (25-50%)

What is an Oncocytoma?

A benign tumor of elderly patients that usually presents as an incidental abdominal mass (hematuria may be present). Mahogany-brown color on the surface with a white central scar = VERY characteristic of oncocytoma.

What is the difference between cortical adenoma and renal cell carcinoma?

Renal cell carcinoma (very malignant) and cortical adenoma (benign) look alike, so it’s difficult to distinguish one from the other.  It’s all about the size.  <2cm=cortical adenoma, >3cm=renal cell carcinoma (bad)

Know the incidence, sex distribution, possible causes and clinical manifestations of renal cell carcinoma.

Incidence of 23,000 cases per year with a 3:1 M:F ratio.  Mortality rate of 11,000 per year and accounts for 90% of total renal malignancy.   Possible causes include cigarette smoking (high incidence) and genetics (2/3 patients with Von Hippel Lindau Syndrome (VHLS} develop multiple RCCA).

Clinical manifestations include the classic triad (only 20% show all three) of costovertebral pain, palpable flank mass, and hematuria (late).  

Know that in elderly patients with asymptomatic hematuria the diagnosis of renal cell carcinoma should be seriously considered.

Done

Know the prognosis of Renal Cell Carcinoma.

75% survival rate if caught early before metastasis, drops to 15-25% with metastasis.  It’s all about the differentiation.

Know the incidence, possible causes, and prognosis of Urothelial Carcinomas.

Accounts for only 5-15% of renal cell carcinomas (RCCA=90%).  Unlike renal cell carcinoma, it is not derived from renal tissue, there is no palpable mass, and hematuria presents early (instead of late). 

Associated with high analgesic consumption, immunosuppressive therapy and, like RCCA, tobacco smoking increases risk for urothelial carcinoma.

Prognosis: Like RCCA 75% 5-yr. Survival rate if it’s without metastasis (low grade).  If with metastasis (high grade), the survival rate is only 10%.

Children=Wilm’s, rhabdoid, or clear cell tumor

Elderly=Renal cell carcinoma and Transition cell carcinoma. (TCC)

URINARY TRACT INFECTION
Know the pathogenesis of UTI (type of pili and receptors on uroepithelium).

UTI = bacterial colonization of the urine + tissue invasion of any urinary tract (UT) structure.  80% of UTI’s are by Gram (-) aerobic bacilli (native E. coli).  

What is the significance of a bacterial count over 100,000/mm3 in the urine?

Significant Bacteriuria

What is acute urethral syndrome?

A type of UTI characterized by an increase in WBC with a negative culture.  Organisms include Chlamydia trachomatis (25%)and choliforms (60%).

Know the route of infection of the urinary tract. 

Pathway:  anus ( perineum ( periurethral area ( urethra ( bladder

Know the factors that are favorable for the development of UTI.

Normal Urinary Tract conditions inhibit bacterial/other growth
Any factor that slows the flow of urine, changes pH, or alters the mucosal surface of the urinary tract.  Women have more UTI’s b/c urethra is shorter (thus bringing the meatus closer to the perineum).

Know the usual organisms in different clinical conditions.

Uncomplicated UTI=E.Coli, Most 1st time cases, respond to ABX

Recurrent UTI=Klebsiella, Enterobacter, Pseudomonas, Enterococci, Staphylococci.  Usually due to previous infection, these are more ABX resistant.

Acute Urethral Syndrome=Chlamydia Trachomatis
Complicated, longstanding infection (rare)=anaerobes

Know the criterion for positive (bacterial) urine and definition of pyuria.

Having a bacteria count of greater than 100,000/ml in unsedimented urine.  One (1) bacteria of unsedimented urine per high power field, or Twenty (20) bacterium of sedimented urine per high power field.

Pyuria= 10 or more leukocytes (WBC’s) per high power field from the centrifuged specimen.

Know the incidence of UTI in different age groups.

Newborn (1-2%)

Preschool girls (1-2%), preschool boys (.03%)

Females in general (1% per decade of life), 20% of all visits to the doctor by women are for UTI’s.

Elderly women (10%)

Know the consequences of UTI in pregnant patients and newborns from mothers with UTI.

There is a 2-6% incidence of bacteriuria; if left untreated, then 50% get symptomatic UTI (25-30% get acute pyelonephritis).

There is a higher incidence of low birth weight and stillbirths (acute pyelonephritis).  There is twice the incidence of perinatal deaths with bateriuric mothers.  

Know the complications of UTI.

These complications occur mostly in the immunocompromised and include:  Renal Abscess (S. Aureus infection from acute pyelonephritis) and Renal Papillary Necrosis (Ischemia leading to necrosis and sloughing).

Know the causes of papillary necrosis.

Severe pyelonephritis, diabetes (necrotic papilla), sickle cell anemia, obstructive nephropathy, and analgesic abuse (nephropathy).

ACUTE PYELONEPHRITIS
Pyelonephritis is symptomatic infection of the kidney itself, versus UTI, which is bacteriuria with tissue invasion anywhere along the urinary tract.

Know the gross and microscopic pathology of acute pyelonephritis. (slide)

Gross pathology: The kidney is enlarges with a bulging cut surface and multiple abscess cavities.  Pus is uncommon and is restricted to S. Aureus infections.

Microscopic pathology: patchy inflammation interspersed with normal tissue.

Know the causes of acute pyelonephritis.

Usually 2( to reflux disease or 2( to systemic infections.

Know the characteristics of a pyelonephritic scar.

Where obstruction has occurred the parenchyma is thinned, the calyces are dilated, and the papillae blunted. (fig 21-42)

MALE GENITAL SYSTEM
Know the gross appearance of condyloma and verrucous carcinoma. 

Chondyloma is characterized by papillary excrescence with no invasion of the underlying stroma. (Robbins p.1012).

Verrucous carcinoma, or giant condyloma, is basically a larger version of a condyloma but with penetration of the underlying tissues.  

Know the microscopic descriptions of condyloma accuminatum, verrucous carcinoma, and squamous carcinoma.

Condyloma accuminatum(See many layers of squamous cells with a huge halo around the nucleus.  (Robbins p.1013, fig 23-3)

Verrucous carcinoma(Looks like a condyloma accuminatum except with invasion of the underlying connective tissue (HPV type 6/11)

Sqaumous Carcinoma(
Know the difference between Bowen’s disease, erythroplasia of Queyrat, and bowenoid papulosis.

All are types of carcinoma in situ which is a cancer occurring on the lining epithelium without invading the underlying connective tissue.  They are all histologically similar, but named based on their clinical appearance.  All associated with HPV type 16 (possibly 18) 

Erthyroplasia of Queyrat(Lesions are on the glans and foreskin.

Bowen’s Disease(A single lesion on shaft or scrotum

Bowenoid papulosis(Multiple lesions on the penile shaft.

Know the consequences of the abnormal position of testis (cryptorchidism).

Cryptorchidism(One or both testes are not in the scrotal sack but somewhere in the abdomen or in the inguinal canal (somewhere along the path of testicular descent).

Complications(Atrophy of undescended testes ((T( of abdomen), degenerative change in the testes, atrophy of the seminiferous tubules, and fibrosis of the testes.  There is also an increased risk for testicular cancer.

Know the gross appearance of testis with torsion.

In the late stages there is hemorrhagic infarction of the entire testis.  The testis is markedly enlarged and is converted virtually into a sac of soft, necrotic, hemorrhagic tissue.  (Robbins 1017).

Know the correlation between age and incidence of different types of testicular tumors.  

Germ cell tumors:  

Seminoma(most common GCT.  Patients are usually 30-40 years old.  

Yolk Sac Tumor(most common tumor in children up to 3 years of age, but very rare overall.

Spermatocytic Seminoma(Patients are older than 65years of age. 

Choriocarcinoma( Could not find age statistics.

Small, very aggressive palpable nodule, rarely larger than 5cm.  Hemorrhage and necrosis are common.  

Teratoma(Pure form is usually benign and common in infants and children.  Pure form is rare in adults but seen in 45% of mixed tumors.  Composed of all three germ cell layers.

Mixed Germ cell tumor(Seen in adults, metastasis of mixed tumors.

NSGCT=30, NSGCT+Seminoma=35, seminoma=40

Non-germinal tumors:

Leydig cell tumor(can occur at any age, but most frequent in 20-60 year olds.

Sertoli cell tumor(
Testicular Lymphoma(Seen in elderly patients (with spermatic sperminoma).

What are the characteristic structures that you see in yolk sac tumors? 

Gross(Nonencapsulated with yellow-white mucinous cut surface.

Micro(Lace-like (reticular) network of medium-sized cuboidal or elongated cells. (slide)

Know the prognosis of germ cell tumors.

Seminoma(Large tumor that can replace the entire testis (50%).  There is no necrosis or hemorrhage.  There is no penetration to the tunica albuginea, but extensive penetration into epididymis, sperm cord, and scrotal sac.  Prognosis is GOOD with a 95% recovery rate after removal.

Yolk Sac Tumor(Good prognosis in kiddos, not-so-good in adults (kiddos=good, adult=bad).

Choriocarcinoma(Prognosis is poor; patients die within six months of diagnosis.

Teratoma(Benign in children, but usually associated with another neoplasm (like choriocarcinoma) in adults that makes them more aggressive.  (kiddos=good, adult=bad)

Know the serological markers of germ cell tumors

AFP(elevated in yolk sac tumor (or yolk sac components) and 50% of liver cell carcinoma.

hCG(increased in choriocarcinoma or any choriocarcinoma combination. (like with seminoma)

Know the complications of prostatic hyperplasia

Clinical manifestations include difficulty in starting and stopping or the urine stream, dysuria, and nocturia.  Complications include bladder hypertrophy, trabeculation, diverticulum formation, UTI, hydronephrosis, and renal failure.

Know the morphology, grading and staging, and prognosis of prostate cancer.

Prostate Carcinoma is characterized grossly by its yellow color, and firmness from the fibrous reaction caused by the cancer.

Microscopically, it is characterized by their large nuclei and prominent nucleolus.

Gleason’s grading system of prostate carcinoma( Low rating=good prognosis, high rating=bad prognosis.  Prominent nucleoli are seen in every grade of prostate carcinoma.

Grade I(Glands are closely packed, separated from each other, and are simply smaller than normal.

Grade II(Glands are still single and separated, but are loosely arranged.

Grade III(Glands are still single and separated, but are irregularly spaced and very variable.

Grade IV(Glands are often fused together and appear to have ragged edges.

Grade V(There is huge clumps of cells with no glands seen.  Prominent nucleoli still seen.

Staging of prostatic cancer(See Robbins page 1032 (fig 23-24)

Stage A (microscopic) ( A1 (with focus) or A2 (without focus)

Stage B (macroscopic) ( B1 (one lobe <1.5cm) or B2 (both lobes>1.5cm)

Stage C (extracapsular)  ( C1 (<70g localized) or C2 (>70g fixed to pelvic wall)

Stage D (metastatic) ( D1 (Confined to pelvis) or D2 (Extrapelvic)

Prognosis(Stages C&D have a poor prognosis with very few patients surviving more than 10 years.
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