Pathology Review #3

11/13/01

Dr.Kirshenbaum

Note to readers:  I tried to reproduce my class notes here as closely as possible.  I also added some information from Robbins 6th edition, Dr. Rhone’s lectures, and a few facts from CPP.  I tried to eliminate the spelling errors to the best of my ability, but, as you all know, the Word spellchecker is not very friendly to all medical terms and stuff.  I spent A LOT of time on this coop and I can’t read it anymore, so please forgive a few spelling errors here and there (
Enjoy!

Topics to be covered:  

I.    Kidney

II.   Lower urinary tract (ureter, bladder, urethra)

III. Male GU system

This is a long one, guys, so just bear with me (
Normal Kidney

A.  A little bit of normal anatomy of the kidney:

Nephron is the functional unit of the kidney, composed of the glomerulus and the tubules (PCT, loop on Henle, DCT, collecting tubule).  Urine, which is the filtrate of plasma, flows from the collecting tubule into the collecting duct.  From there it goes to the minor calyx, major calyx, and out into the pelvis of the kidney.  Then it’s on it’s away to the ureter, bladder, and finally out of the urethra. 

Kidney has a capsule on the outside, and it is surrounded by fat.  Hilus of the kidney contains renal artery, veins, and major calyces (or the collection of those, called renal pelvis)

 Kidney is anatomically divided into:

A. Cortex, which contains mostly glomeruli

B. Medulla, which contains mostly loops of Henle, collecting ducts

A little about renal vasculature:
Renal a. enters the hilus of the kidney and splits into anterior and posterior renal a.  Those further divide into interlobar a. (go between the pyramids), which divide into arcuate a. (go between the cortex and the medulla), which divide into interlobular a., which divide into afferent arterioles, which enter into glomerulus (capillaries), and leave as efferent arterioles (the portal system) and become peritubular vasa recta (capillaries), which go down the loop of Henle, then become venules, and eventually coalesce to become the renal vein (Dr. Kirshenbaum didn’t go into details on veins) and come out of the hilus.

B. Functions of the kidney:

1. To excrete waste products of metabolism:

a. urea, metabolite of protein

b. uric acid, metabolite of nucleic acid (uric acid, for ex., would be increased in leukemia patients).

2. To regulate concentration of water and electrolytes in our body:

a. Na+, Cl-, both of which are controlled by our old friend renin-angiotensin system and blood volume

b. Water, controlled mainly by ADH

c. K+, regulated by secretion of aldosterone, and by acid/base balance.

d. Ca2+, PO4(3-), regulated by Vitamin D.  (the 1st hydroxylation of Vit D occurs in the liver (hydroxylation of carbon 1).  2nd hydroxylation is in the kidney.  This hydroxylated vit D from the liver can actually be activated in the kidney (1, 25 colecalciferol) or inactivated in the kidney (24, 25 colecalciferol)

3. To maintain acid/base balance:

a. secretion of H+

b. reabsorption of HCO3-

4. Endocrine functions:

a. production of erythropoietin, which regulates rbc mass.  Obviously, with chronic renal failure and decreased production, the person can become anemic.

b. renin, secreted by juxtaglomerular cells in afferent arteriole, 

reacts to any changes of blood pressure (or Na concentration) 

Pathology of Kidney

There are 3 (or 4, depending on how you chose to categorize) major categories of kidney diseases.  This is the big picture, so please keep this in mind for the rest of the discussion.

I. Glomerular

II. Tubular

III. Interstitual (some people consider tubulo-interstitual diseases as one category)

IV. Blood vessels

The following are pathophysiologic syndromes that result from above pathologies:

I. Nephritic

II. Nephrotic

III. Acute renal failure (ARF)

IV. Chronic renal failure (CRF)
First, Dr. Kirshenbaum discussed CRF, which is the major cause of death from renal diseases.

Chronic Renal Failure

CRF is the end result of various disorders.  The most common cause for CRF is glomerulonephritis.  With CRF, the patient will have azotemia.  Azotemia is defined by increased BUN/creatinine ratio (biochemical term).  There are three different kinds (or causes) of azotemia.

a. Pre-renal (literally, before kidney):  Results whenever there is not enough blood flow to the kidney.  The most common cause is CHF.  In case of pre-renal azotemia, BUN/creatinine ratio is always greater than 10-20/1.

b. Renal (as a result of disease of the kidney, either glomerular or tubulo-intersitual).  In this case, BUN/creatinine ratio is less than 10-20/1.
c. Post-renal:  due to obstruction to urinary outflow—again ratio greater than 20/1
Uremia (clinical term) is basically azotemia with clinical signs and symptoms.  Remember that azotemia is a biochemical definition of increased BUN/creatinine ratio.  There are quite a few manifestations of uremia

a. Impaired volume regulation.  A patient can’t concentrate urine and may be dehydrated (losing a lot of free water).  Please note that in CRF, a person will actually have increased urine output (kind of opposite of what you would’ve guessed had you not known better () (whereas, in ARF a person will initially lose ability to make urine and hence decrease urine output; much more on this later). This is a very important distinction between CRF and ARF.  Don’t overlook it!

b. Acid/base imbalance, resulting in metabolic acidosis.  One can’t excrete hydrogen ions or reabsorb bicarb, resulting in decrease in plasma pH.  Dr. Kirshenbaum reminded us of the infamous Handerson –Hasselbach equation, which he simplified in the following way:

pH ~ HCO3/pCO2

So, in CRF, we have decreased HCO3- since we fail to reabsorb it, so we have decreased pH.  To compensate, a patient will hyperventilate (to blow off CO2).  This type of deep breathing is called Koussmaul respiration (remember, this is the type of respiration we would see in a diabetic with DKA).

c. GI:  nausea, vomiting, bleeding

d. Carciovascular:  HTN, may have CHF as a result of fluid overload and HTN, and also pericarditis (uremia should also be in your differential for pericarditis, remember the other ones?)

e. Hematopoietic:  anemia, due to decreased erythropoietin production

f. Ca/PO4 imbalace:  due to decreased hydroxylation of vit D, one can’t absorb Ca from the gut.   We don’t have active vit D in CRF, so a patient would have low Ca.  Due to low plasma Ca, one will have increased secretion of PTH (secondary hyperparathyroidism), which causes osteoclastic activity in the bone, leading to what is known as, renal osteodystrophy.
g. Neurologic:  Dr. Kirshenbaum didn’t go into any details.  The biochemical mechanism is unknown.

Acute Renal Failure

Clinical manifestation of ARF is decreased urine output (contrast with above:  in CRF the patient will have increased urine output due to inability to concentrate, until the kidney totally gives up and scleroses.)

Causes of ARF: (remember our 3(or 4) major categories of renal diseases?):

1. glomerular

2. tubulo-interstitual
3. vascular
ATN is the most common cause of ARF (the most common cause of CRF was glomerulonephritis, remember?)  ATN is caused by nephrotoxins or ischemia.  More of this later (when we discuss diseases of the kidney).  This is just a glimpse.

Clinical course of ARF (note, it’s opposite from CRF, as stated above):

A. Onset – after initial event (whatever the cause is), one has acute suppression of urine production and increase in K.  This person will have hyperkalemia b/c he/she can’t excrete enough K.

B.Later stages:  polyuric phase when patient can become dehydrated due to fluid loss (one eventually loses tubular function and ability to concentrate urine).  It is essential to replace fluids.

Actual Diseases of Kidney

I. Congenital anomalies:

A. agenesis --- kidneys don’t form (ureteric bud fails to develop)

B. hypoplasia --- could be unilateral or bilateral, failure of the kidney to form completely

C. ectopic kidney --- most of the time ends up in the pelvis, but there have been a few cases of ectopic kidneys found in the thorax (CPP)

D. horseshoe kidney --- there is a connection between upper or lower lobes of two kidneys, so it looks like a horshoe. 90% of horseshoe kidneys are fused at the lower poles.

E. Cysts:  there are several categories, discussed below.  This is usually a radiographic finding.  Clinically, it is important to distinguish these from tumors.

a. Adult Polycystic Kidney Disease:  autosomal dominant, usually bilateral.  Renal function is usually maintained until 3rd or 4th decade, when the patient presents with hematuria and hypertension (note, renal failure doesn’t occur right away).  It is usually associated with other anomalies:  hepatic cysts, mitral valve prolapse, berry aneurysms in circle of Willis.

b. Infantile Polycystic Disease:  autosomal recessive, usually bilateral, manifests with renal failure at birth or progresses to renal failure fairly quickly (contrast this with above).  It is also associated with hepatic cysts, but not other abnormalities.

c. Cystic renal dysplasia:  associated with persistence of abnormal structures in the kidney, such as cartilage, undifferentiated mesenchyme.  It could be unilateral or bilateral.  It is usually associated with lower urinary tract obstruction (uretopelvic obstruction). That is, lower urinary tract obstruction could be causing cystic renal dysplasia, not the other way around. Kidney appears irregular and multisystic.

d. Medullary Cystic Disease (2 different kinds)

---Medullary sponge kidney, where one has dilation of collecting tubules.  Renal function is usually normal.

---Uremic medullary cystic disease, which is tubulo-intersitual in nature.  This type of medually cystic disease can cause damage, i.e., progression to renal failure.

Patients on dialysis can also develop a cystic disease (obviously this type is not congenital).

The most common cyst in the kidney is called simple cyst.  It is usually a post-mortem finding and usually doesn’t cause any problems.  It needs to be distinguished from a tumor (tumor will appear more solid on ultra-sound)

II. Glomerular Diseases ---the most common causes of CRF.  

Glomerular diseases could be primary (i.e., there is a primary abnormality in the glomerulus) or secondary (to systemic diseases).

Clinical manifestations:

A. nephritic syndrome, which would result in azotemia, hematuria, HTN and proteinuria less than 3.5 grams/day.

B. nephritic syndrome, which would result in proteinurua >3.5 grams/day, hypoalbuminemia, edema(due to decreased oncotic pressure), and hyperlipidemia (compensatory mechanism by the liver to loss of protein).  

We can separate these two syndromes by the definitions above, but, in reality, these two often overlap.  (why can’t anything ever be simple?)

As a result of insult to glomerulus, we could see the following changes:

1. Cellular proliferation of endothelial, epithelial, and/or mesangial cells and deposition of mesangial matrix, which would appear pink on H&E stain.

2. Leukocytic infiltration: PMNs. Ex:  proliferative glomerulonephritis

3. BM (basement membrane) will thicken as a result of deposition of immune complexes. Ex:  membranous glomerulonephritis

4. End stage changes will include fibrosis, or sclerosis/hyalinization (histological term) of the glomeruli.

A few terms before we go on discussing glomerular diseases (btw, this is a better term than glomerulonephritis, since we don’t really have an inflammation of the glomerulus, but rather IC (immune complex) deposition, etc., (see below in pathogenesis of glomerular diseases for other causes) in the glomerulus.

(diffuse vs. focal, describing how many glomeruli are involved)

Diffuse GN: all glomeruli are involved

Focal:  only several glomeruli are involved

(global vs. segmented, describing whether a whole glomerulus or only part of it is involved)

Global:  the whole glomerulus is involved

Segmental: only part of glomerulus is involved

Pathogenesis of glomerular disease:

1. Immune-complex mediated GN (glomerulonephritis):

Capillary is the perfect trap from immune complexes (IC), which may be floating around in plasma.  This deposition of IC is bad enough. What’s even worse is that these IC activate complement.  Activated complement (i.e., C5a) is chemotactic, so it attracts other inflammatory cells to the area, which are likely to cause a lot of damage.  These complexes can also activate mesangial cells to secrete mesangial matrix and other substances, which can cause damage.

IF (immunofluorecence): granular deposition.

Antigens can be:

Exogenous: ex: post-sterptococcal GNs

Endogenous:  SLE (anti-DNA)

2. Antibodies to BM in the glomerulus:

Ex:  Goodpasteur’s.

IF: linear deposition.

3. Associated with ANCA (Antibodies against cytoplasmic elements in PMNs)

As a result, these antibodies bind to PMNs, making them more ”sticky,” thus enabling them to adhere to capillaries in the glomerulus. Ex:  Wegner’s granulomatosis.

Specific Types of primary GN:

A. Acute Diffuse Proliferative GN.

Light microscopy we’ll see hypercellularity (primarily of endothelial cells and mesangial cells)

1. PSGN (post-streptococcal GN) ---cross-reacting Abs to strep forming IC in vasculature.

EM:  subepithelial deposition of ICs.   

IF:  granular

2. Non PSGN --- histologic changes are identical, but etiology is different.  This could be a complication after Hepatitis B infection, for. ex.

Acute Diffuse Proliferative GN is characterized by nephritic syndrome.
B. Rapidly Progressive (Crescentic)GN:

1. idiopathic

2. secondary to other types of GN such as Goodpasture’s (most common)

Dr. Kirshenbaum didn’t expound on this.  He mentioned that a crescent is proliferation of visceral epithelial cells, and therefore obliteration of Bowman’s space (since visceral and parietal epithelial cells sit around Bowman’s space).  You also have fibrin and mononuclear cells in a crescent (from Dr. Rhone’s lecture)

C. Membranous GN:

This is #1 cause of nephrotic syndrome in adults—this disease corresponds to Hayman’s model of glomerulonephritis, with abs being made towards epithelial cell antigens.

Light microscopy:  thickening of BM as a result of IC deposition (note, even though there is thickening, remember that this thickening is due to IC deposition, which activate complement and cause damage.  In other words, it is thickened, but non-functional, hence we see lots of proteins in urine)
EM: subepithelial IC deposits. 

IF: granular 

Prognosis:  poor overall

D. Lipoid Nephrosis (Minimal Change Disease)--this is the #1 cause of nephritic syndrome in children.

Light microscopy:  don’t really see much deviation from normal (hence “minimal change”)

EM: loss of foot processes of podocytes, no deposits

IF: negative. There is no IC deposition
Treatment:  children respond well to steroids, good prognosis.

E. Focal Segmental Glomerular Sclerosis (FSGS)

Light microscopy:  sclerosis of some of the glomeruli (focal), only parts of those glomeruli are affected (segmented)

FSGS could be

1. idiopathic

EM: loss of foot processes 

IM:  focal deposition of immune complexes  (idiopathic, not sure how or why we get these deposits here)

2. secondary to other diseases, most notably HIV or heroin abuse
FSGS causes nephrotic syndrome

prognosis:  variable clinical course

F. MembranoProliferative GN:

It causes nephrotic syndrome

It is slowly progressive

There is thickening of BM and proliferation of endothelial, mesangial, epithelial cells (hence, “membranoproliferative”)

Type I:
EM:  subendothelial deposition of IC

Type II:

EM:  intramembrane deposits of complement (no Ig) b/c there is alternative activation of complement, i.e., IgG/IgM is not involved—can lead to low serum complement. “Tram-track” appearance on EM.

G. IgA Nephropathy ---

This is the most common type of GN in the world

Light microscopy:  mesangial deposition of IgA.

It usually affects young individuals after a respiratory infection

EM:  dense deposits in mesangial and paramesangial areas .

IF: IC deposition in mesangium

Prognosis:  good

H. Goodpasture Disease (only kidney is affected), also known as anti-GBM disease and Goodpasture Syndrome (kidney and lung are affected)

Basically, if you have a patient who presents with symptoms of renal failure and hemoptasis, your differential is quite limited:

a. Goodpasture Syndrome

b. Wegners granulomatosis, which is mediated by ANCA (remember, PMNs become more “sticky” as a result, stick to the capillaries, cause damage to vessels)

GN could be secondary to systemic diseases.  2 will be mentioned here:  SLE and Diabetes

A. SLE --- many glomerular manifestations, divided into 6 stages.

WHO Classification:

I. No damage.

II. Mesangial GN

III. Focal proliferative GN

IV. Diffuse proliferative GN

V. Membranous GN

IV. Chronic GN (this is not a unique type. Rather, this is the end stage of other types of GNs.  On light microscopy we’ll see sclerosis, hyalinization of glomeruli.

Note:  on EM, IC deposits will be subendothelial.

B. Diabetes

As we all knew even before medical school, one of the most serious sequelae of this disease is renal failure.  Often, a patient will have diffuse glomerulosclerosis. This is most frequent, but not specific for diabetes. One could also have nodular glomerulosclerois.  This is very characteristic of diabetes.  Parts of glomeruli will be hyalinized.  This is known as Kimmelstiel-Wilson disease (note:  this is something that will probably be tested on exam or on boards, so learn it)

Ok, just a little summary.  So far we talked about congenital diseases of the kidney and glomerular diseases.  Now we are going to talk about Tubular diseases.

II. Tubular diseases

A. ATN (Acute Tubular Necrosis), the most common cause of ARF.

2 general causes:
a.ischemia.  If ischemia is the cause of ATN, both PCT and DCT will be affected

b.nephrotoxins (ex: radiocontrast material, antibiotics, etc.).  In this case, mainly PCT will be affected.  Areas affected is also probably something that we have to know.

Tubulo-intersitual disease, second most common cause of CRF (what was the first?   Answer:  glomerular diseases, go back up to revew ()

B. Interstitial nephritis = inflammation of intersitum, (that’s where the tubules sit).  It could be acute (see PMNs) or chronic (see lymphocytes, plasma cells, maybe histiocytes)

Causes of intersitial nephritis:

a. acute and chronic pyelonephritis (to be discussed in more detail soon enough, just be patient)

b. toxins (drugs), heavy metals (Pb)

c. metabolic disease (uric acid accumulation, hypocalcemia)

d. radiation

e. tumors (ex. multiple myeloma)

f. immunologic reaction: ex: transplant rejection of kidney

Now more about pyelonephritis (part “a” above)

Acute pyelonephritis:  acute supprative bacterial infection of kidney and renal calyx.  

Etiology:  gram neg. bacteria, i.e., Proteus, Klebsiella, E. coli that normally reside in the  gut (yes, I guess micro is coming back to haunt us already).  

Most often, it’s a result of ascending infection from urethra, up the bladder, ureter, pelvis, up into the tubules.  Sometimes, pyelonephritis can be caused by hematogenous spread (ex. staph from endocarditis), but it’s rather rare 

Clinical symptoms:  fever, dysuria, frequency, urgency, costo-vertebral tenderness 

(patient will report pain when you do a kidney punch).

Histo:  PMNs in the tubule, as a response to infection.  Eventually PMNs make their way into the interstitum, making damage.

Urine:  WBC, organisms, WBC casts.

A little diversion regarding casts…….

Protein casts:

Normally in urine, we can detect a very small amount of proteins.  These are Tamm-Horsfall proteins, which are made in DCT and are periodically secreted into urine.  It is normal to see a very small amount of protein in urine.

A person with nephrotic syndrome will have hyaline casts (protein casts), which will consist of albumin, Tamm-Horsfall proteins, and perhaps other proteins.

One can also have cellular casts:

a. RBC casts, seen in GN (consist of RBCs stuck onto Tamm-Horsfall proteins)

b. WBC casts, seen in pyelonephritis (consist of WBCs stuck onto Tamm-Horsfall proteins).  Note:  if we have only WBCs, but no casts in urine, this signifies a lower UTI (no kidney involvement if there are no Tamm-Horsfall casts)

These casts end up in the urine and are eventually broken down.  This becomes granular casts.  Granular casts are non-specific.  

Chronic Pyelonephritis

There is renal scarring (most often upper and lower pole of the kidney, Robbins, 6th edition), dilatation of calyces or pelvis, often due to obstruction, recurrent reflux or previous recurrent infections, although infectious causes are not easy to demonstrate.

Histo:  scarring and chronic inflammation

III. Vascular Diseases

A. Benign Nephrosclerosis = hyaline thickening of arterioles, could be caused by extravasation of plasma proteins and their deposition of BM or median and intimal thickening of the vessel (Robbins, 6th edition). Associated with hypertension.

B. Malignant Nephrosclerosis, associated with malignant phase of HTN (note:  this has nothing to do with malignancies or tumors.  “Malignancy” is simply a term used to designate rapid deteriorative change in BP).  This often occurs on top of preexisting essential HTN.

a. acute: fibrinoid necrosis of arterioles in kidney, causing stenosis of the lumen

b. chronic:  intimal fibrosis and concentric smooth muscle proliferation, looks like onion-skin, causing even more stenosis and less blood delivery to kidney

C. Renal stenosis: related to atherosclerosis (relatively uncommon cause of HTN)

D. Fibromuscular dysplasia—proliferation of the intima and an uncommon cause of HTN in young women.

E. Thrombolic Microangiopathic disorders in sm. Vessels

a. HUS

b. TTP

F. Embolic renal disease, related to underlying atherosclerosis, development of thrombi, complications, and eventual embolization into aorta.  This embolus eventually reaches renal a. and causes a white infarct (remember that renal arteries are end arteries).  Common origin of embolus if from a mural thrombus, which goes out of L. ventricle, travels in aorta, and reaches renal a.  Vegetations of endocarditis can also produce emboli, called septic emboli, which impact in the kidney, among other places.

Kidney Stones (Urolithiasis)

Result because there is secretion of some kind of material in the urine, which cannot be solubilized.

Occurrency of different types of stones:

Calcium oxalate (phosphate) = 75%

Struvite (Magnesium Ammonium Phosphate) = 15%.

The latter are mostly caused by infection with Proteus which, as you may recall, is urease + and splits urea into ammonia, raising the urine pH and facilitating the precipitation of magnesium ammonium phosphate salts.


Uric acid stones = 6%


Cystine ~4% or less

Stones can remain in the renal pelvis, where they are either asymptomatic or cause mild hematuria, or they can enter the ureter, where they can settle usually in one of three narrowed points—where the ureter enters the pelvis (uretopelvic junction), where it goes over the iliac vessels and, most commonly, where it enters the bladder (vesicouretaral junction).  This impaction causes excruciating flank pain radiating into the groin and known as renal colic.  Alternatively, the stone can make all the way into the bladder, where it can remain undetected, pass out of the urethra or obstruct bladder outflow causing bladder distention and, if untreated, leading to hydronephrosis. 

Tumors

Benign:

1. Cortical adenoma, originates from tubules.

Malignant:

1. Adenocarcinoma, aka, Renal cell Carcinoma, aka, clear cell carcinoma (helpful, b/c when you see clear cell metastasis to a distant organ, you know tumor originates from kidney).  This is the most common tumor of the kidney.  Note it originates from the tubules, hence “adenocarcinoma”.  Differentiate this from #3 below, transitional cell carcinoma of renal pelvis, which arises from epithelial cells.

2. Wilms tumor, aka Nephroblastoma. This is a common renal tumor in children.

3. Transitional cell carcinoma of renal pelvis
Ok, I think we are done with kidney.  Now…on to Lower urinary tract………….(ureter, bladder, urethra).  We will discuss congenital abnormalities, inflammation, and tumors of each (plus some miscellaneous things)

Lower Urinary tract

I. Ureter

Some normal histo:  transitional epithelium in mucosa, lamina propria, muscularis mucosae, adventitia.  Normal histo is important for staging tumors (levels of invasion)

1. Congenital abnormalities:

a. double/bifrid ureter

b. uretopelvic obstruction

c. diverticulum (outpouching of mucosa, so that it grows into muscularis mucosae), can cause infections

d. hydroureter, which just means that it is dilated (neurogenic problem, can’t propel urine).  Hydroureter could also be acquired as a result of obstruction (ex: BPH) or vesicoureteral reflux. Megaloureter is massive enlargement of the ureter, probably due to a functional defect of the muscle .

2. Inflammation (ureteritis)

Usually it is secondary to UTI.

Specific types of ureteritis:

a. ureteritis follicularis, follicles or lymphoid aggregates are present under epithelium

b. ureteritis cystica, occurs as a result of infection, entrapment of epithelial cells in stroma (this is not neoplastic)

3.   Tumors, extremely rare, but here they are in case you are interested:

Benign:

Leiomyoma

Malignant:

Mostly see metastasis from kidney, primarily malignant tumors are extremely rare.

Primary tumors are mainly of epithelial origin:  transitional cell carcinoma.
4.   Miscellaneous (Obstructive lesions of the ureter), which causes hydroureter ( hydronephrosis ( pyelonephritis

causes of obstruction in the ureter:
intrinsic:
a. calculi

b. congenital stricture, or stricture due to sclerosing retroperitoneal fibrosis

c. tumors

d. bleeding, either a blood clot, or secondary to tumors or stones that are passing by

extrinsic:  a. pregnancy

b. tumors (in bladder, prostate, etc.)

II. Bladder

Normal histo:  mucosa is transitional epithelium, 7 layers in thickness (somewhat thicker than mucosa of the ureter), lamina propria, muscularis mucosae, adventitia.  As you can see, this description is almost identical to the one above for the ureter.

Cystocele is relaxation of pelvic support, common in women, which causes prolapse of the uterus.  As a result, part of the bladder protrudes into vagina (if you look at Netter, it makes much more sense).  So, a woman with cystocele will have trouble emptying bladder (that part of the bladder “sitting” in vagina will have trouble emptying).

1. Congenital anomalies:

a. Diverticulus, a pouchlike eversion of the bladder wall (congenital or acquired.  This can occur secondary to urethral obstruction.)  This puts one at risk for infections, due to stasis of urine, and even for developing malignancy.

b. Extrophy, developmental failure of abdominal wall and of bladder ball.  Basically, you can see bladder sticking our on the external surface. This puts one at risk for infections, ulceration, and eventual malignancy.

c. Hypoplasia

d. Fistula, where bladder would have communication with rectum or uterus (vesecouterine fistula)

2. Inflammation = cystitis (acute and chronic)

Occurs more often in females because urethra is shorter.  Causes are the same gram negative bacilli residing in our gut:  E. coli, Proteus, Klebsiella.  These can cause retrograde infection into ureter, kidney, etc.

Non-infections causes of cystitis:  drugs and radiation

a. hemorrhagic cystitis, see blood, could be caused by radiation injury or by adenoviral infection (Robins, 6th edition)

b. supprative cystitis:  accumulation of pus

c. ulcerative cystitis: no mucosa

d. cystitis follicularis:  lymphoid aggregates under bladder mucosa

clinical presentation:  frequency, urgency, pain, fever, chills

e. Interstitual cystitis (Hunner Ulcer):  more common in females.  This is a chronic inflammatory cystitis, resulting in fibrosis (granulation tissue) of all cell layers of the bladder.  This disease may be of autoimmune origin.

f. Malacoplakia:  this refers to a particular inflammatory reaction.  Grossly, we would see mucosall yellow plaques on the bladder.  Histo:  large macrophages, called Hansemann cells, with granular cytoplasm (Michaelis-Gutmann bodies)

g. Cystitis Cystica:  formation of cysts, entrapment of surface epithelial cells beneath mucosa (i.e., in lamina propria).

3. Tumors

Benign: 

Papilloma:  fibrovascular core, covered by transitional epithelium, ~7 layers in thickness

Leiomyoma:  benign tumor of smooth m, of mesenchymal origin.

Malignant:  these are more common than benign.

Papillary transitional cell carcinoma, which is more frequent in males, in 5-6th decade, sometimes associated with Shistosoma Haematobium infection, particularly in developing countries.  It has a fibrovascular core, which is covered by more than 7 layers of transitional cell epithelium.

These tumors, just like all other tumors, are graded, 1-4.  1 is benign, pretty differentiated, a few cell layers thick, ~7.  Grade 4 would be very poorly differentiated, with all characteristics of malignant cells, many cells layers in thickness.

Risk factors:

1. Exposure to aniline dies

2. Dietary nitrates, nitrites

3. Tobacco

Papillary transitional cell carcinoma is associated with abnormality in chromosome 9.

Clincal presentation:  painless hematuria. One would have to order urine cytology and look for malignant cells.  Remember:  hematuria in an elderly person is cancer until proven otherwise.
Rhabdomyosarcoma, must differentiate from cells with pluripotential capabilities.  There are actually 2 variants:

a. adult rhabdomyosarcoma

b. embryonal rhabdomyosarcoma, or sarcoma botryoides, which looks like a cluster of grapes.

III. Urethra

1. Inflammation (urethritis)

a. Gonococcal

b. Non-gonococcal (chlamydia, mycoplasma urealyticum)

2. Tumors:

Benign:

Urethral caruncle, which presents as red painful mass around external urethral meatus, usually in older women.  There is a lot of inflammation  and new blood vessel formation.

Papilloma: usually occurs near or within external urethral opening

Malignant:

Squamous Cell Carcinoma: very uncommon

The Male Genital Tract

In general, we’ll be discussing 3 types of problems about each part of male GU system:

1. congenital abnormalities

2. inflammatory processes

3. tumors

Penis

1. Congenital 

a. Hypospadias: urethral opening is on the ventral surface of the penis

b. Epispadias: urethral opening is on the dorsal surface of the penis

These types of abnormalities can cause obstruction and be the cause of infertility.

c. Phimosis:  the orifice of the prepuce is too small to permit its normal retraction.  This can lead to infections.

2. Inflammatory processes 

These most commonly are related to STDs (herpes, chlamydia, chancroid (H. dycrei), syphilis, etc.).  General inlammation of the glans is called balanoposthitis, and could be secondary to Candida infection or infection with anaerobic bacteria.

3. Tumors 

Benign:

Condyloma Acuminatum:  genital warts, caused by HPV types 6, 11.  Histo of condyloma acuminatum would be similar to a regular wart that we studied in derm (hyperkeratosis, acanthosis, koilocytosis, etc.  BM is intact, there is no invasion)

Carcinoma in situ:

1. Bowen disease:  occurs in men over 35, involves the shaft.  It can eventually become invasive. This is associated with presence of carcinoma or carcinoma in situ elsewhere in the body.

2. Erythroplasia of Queryat:  involves glans and prepuce. Just like Bowen disease, this one can become invasive.

3. Bowenoid papulosis:  younger age of onset than in Bowen disease.  Several papular lesions are usually present on the shaft.  It rarely becomes invasive.  If  you had to pick one, this would be the one to get!

Malignant:

Squamous cell carcinoma: very rare, occurs mostly in uncircumcised men, caused by HPV types 16, 18.

Testes

1. Congenital

a. absence

b. synorchism, fusion of testes

c. cryptorchidism, undescended testis.  This could be unilateral or bilateral, but usually is unilateral.  Until puberty, a man would not notice any problems.  After puberty, undescended testis become fibrotic and atrophic.  This also puts a man in risk for developing testicular malignancy later on in life.

d. Atrophy (could be associated with chromosomal abnormalities), most commonly Kleinfelter’s Syndrome (XXY).

2. Inflammation, usually more common in epidydimus than in testis.

a. gonorrhea, TB, inflammation in epidydimus (epidydimitis) first.

b. syphilis, inflammation would actually affect testis first (orchitis)

c. granulomatous orchitis (inflammation of testis) as a result of trauma (sperm flows out of the tubules into intersitum, setting up inflammatory reaction)

Vascular disturbances:  torsion of sermaticord as a result of trauma, for example, will cut off venous drainage, resulting in congestion, and eventually in venous (hemorrhagic) infarct—this is an emergency.

3. Tumors

I. Germ cell tumors (95%)
A. Seminomas

These are the most common type of testicular tumors (50% of all tumors). They generally present as a painless testicular enlargement, arise in young men (peak incidence at age 30, with the exception of spermatocytic seminomas), are aggressive and spread both lymphatically (early) and hematogenously (late).  However, they remain confined to the testes for a long time and are usually radiosensitive and fairly curable.  There are three histologic types:  

1)Classical—these consist of uniform-looking cells divided by fibrous stroma and increased lymphocyte response.  The tumors are generally very radiosensitive and have a good prognosis.

2)Anaplastic—these are poorly differentiated and less uniform, with a prognosis that’s worse than that of typical seminoma.

3)Spermatocytic—this tumor is distinct in that its peak age of incidence is over 65 years and also because it is slow growing and histologically different from other seminomas, with very few metastases and excellent prognosis. 

It is also important to note that pure seminomas are HCG and AFP negative (this will probably be tested in pathology, CPP, and perhaps on boards)

B.Non-seminomas (NSGST)

These tumors are different from seminomas in their cells of origin and prognosis.  They metastasize much earlier, mostly by blood and are relatively radioresistant.  There are various subtypes of non-seminomas, and most commonly, several different subtypes coexist within the same tumor, with the prognosis being determined by the prognosis of the most aggressive and treatment-resistant entity.  If a seminoma and a non-seminoma are mixed in the same tumor, the prognosis will be determined by the seminoma. 

1)Embryonal Carcinoma—these tumors occur mostly in 20-30 year olds and are more aggressive than seminomas.  The tumor does not replace the testes and is poorly circumscribed and hemorrhagic.  The tumor contains both HCG+ and AFP+ cells.

2)Yolk Sac Tumor—this is also known as infantile embryonal carcinoma and is the most common testicular tumor in boys under 3 years of age. In adults, pure forms of yolk sac tumor are rare, but elements of this tumor may be present within an adult embryonal carcinoma.  The yolk sac tumor produces AFP exclusively and has a very good prognosis.

3)Choriocarcinoma—this is a highly malignant and rare tumor composed of both cytotrophoblast and syncytiotrophoblast.  Rarely occurring on its own, nests of this tumor are common in mixed patterns.  The choriocarcinoma cells produce HCG.  

4)Teratoma—teratomas are an interesting group because these tumors are comprised of cells which are differentiated towards various organ lineages, such as bone, skin or nervous tissue, which can all be present in one tumor.  They can occur at any age, with pure teratomas being more common in children.  The teratomas can be mature, or well differentiated, or immature, or poorly differentiated.  The mature teratomas occur more commonly in children are mostly benign, while the immature variant is more common in adults and have the potential for malignant transformation.

II.  Non germ cell tumors (5%)

These originate from the non-germ cell components of the testes, which include Sertoli and Leydig cell tumors and lymphoma of the testes.

Sertoli cell—these are mostly benign and rarely secrete enough androgens to produce any morphological signs.

Leydig cell​—these mostly occur between ages 20-60 and usually present with testicular swelling.  However, the tumor produces androgens which can then be converted to estrogens in the periphery, so gynecomastia might be the presenting complaint.  Most of these tumors are benign.

Testicular lymphoma—the lymphomas constitute the most common form of testicular cancer in men over 60.  The testicular tumor is usually part of disseminated disease and has a very poor prognosis.

Miscellaneous
The tunica vaginalis, a two-layered peritoneal remnant which surrounds the testes and can also be involved in some pathological states.  

Hydrocele—this refers to accumulation of fluid between the layers of the tunica as a result of trauma, inflammation or for unknown reasons.  The transillumination of the scrotum will show clear fluid with shadow of the testicle inside.

Hematocele—same as above, but in this case, the fluid is blood.  This happens as a result of trauma or torsion.

Chylocele—accumulation of lymph in the tunica secondary to lymphatic obstruction.

Spermatocele—cystic accumulation of semen in the tunica.

Vericocele—a dilated vein in the spermatic cord, feels like a bag of worms, results from venous congestion.  If found on the right, can be a presenting symptom of right renal carcinoma invading inferior vena cava (remember, right gonadal vein flows directly into IVC.  Therefore, if there is a tumor blocking the inflow from the right testicular vein, this points to a right renal carcinoma).

PROSTATE

The prostate in a normal male weighs about 20g and encircles the neck of the bladder and the urethra.  In the embryo, the gland is divided into 5 lobes—anterior, posterior, middle and two lateral.  In the adult, there are 4 functionally and anatomically distinct zones:  peripheral, central, transitional and periurethral.  Most cancers arise in the peripheral zone, which makes it easier to detect them with DRE, while most hyperplasia occurs in the transitional and periurethral zones, where they can obstruct the outflow of urine.

Dr.Kirshenbaum organized his description of prostate pathology in the usual way.

1)Infamation

2)Hyperplasia

3)Tumors

1.  Inflammation

This can be acute bacterial, chronic bacterial or chronic abacterial.  Most cases of acute bacterial prostatitis are caused by various strains of E.coli and present with fever, chills and dysuria.  

Chronic bacterial prostatitis is caused by the same bacteria as the acute form, but it presents without an antecedent acute episode with low back pain or suprapubic discomfort, or it can be asymptomatic.  

Chronic abacterial prostatitis shows no growth on culture of urine or prostatic secretions and is caused most likely by Chlamydia or Ureoplasma.

2.  Hyperplasia
Bening prostatic hyperplasia (BPH) refers to nodular enlargement of the periurethral region of the prostate that occurs with aging in almost all men.  This process is mediated by DHT and estrogens which signal the transcription of growth factors in the prostatic cells—treatments with 5(-reductase inhibitors tend to decrease the size of the prostate.

Usually, the prostate enlarges to a weight of about 100 grams, although it can grow much larger.  

Although about 50% of men with BPH are asymptomatic, those in whom urethral obstruction is present complain of increased frequency, nocturia, difficulty in starting and stopping the urine stream, overflow dribbling and dysuria.  The bladder responds to increased pressure by developing trabeculae, diverticula and hypertrophy.  In some cases, urinary retention leads to hydronephrosis and UTI’s secondary to stasis of urine.  BPH is not a premalignant lesion and does not increase the risk of cancer.

3.  Cancer

Prostate carcinoma is the second common form of cancer in males (perhaps after lung cancer or skin cancer) and the second leading cause of cancer death.  This is a disease of older men, with almost all cases reported in men over 50.

Clinically, prostate cancer arises mostly in the peripheral zone and presents as a hard, immovable prostatic nodule on DRE, which makes annual rectal exam in men >50 a very important screening tool.  Histologically, the tumor looks like crowded, “back-to-back” glands lined by single layer of cuboidal epithelium.  It is also important to note if the tumor has invaded the capsule, broke through it or is contained entirely in the gland.  

The tumors are graded based on the Gleason system.  This system grades the tumor 1-5 based on degree of differentiation, 1 being the most well-differentiated, 5 being the least.  Because most tumors demonstrate more than one pattern, the dominant pattern and the secondary pattern are assigned their own scores and added.  If there is only one pattern, the score is doubled.  This system correlates well with prognosis.  The tumors are staged according to degree of invasion and extensiveness of metastases.

Prostate cancer most commonly metastasizes to bone, primarily lumbar vertebrae, where it can produce osteolytic as well as osteoblastic lesions (Robbins, 6th ed.) and causes severe back pain or pathologic fracture of the vertebrae. Dr.Kirshenbaum emphasized the osteoblastic lesions, because prostate CA is the only tumor that does not just lyse the bone but actually builds it up.

Diagnosis
The diagnosis of prostate cancer is based on clinical observations and has to be confirmed with a transrectal biopsy of the gland.  PSA (prostate specific antigen) can be used to guide clinical investigation and to monitor for relapse of the disease after treatment but is not a good screening tool because it is not cancer-specific—BPH can also produce increases in serum PSA levels.  Furthermore, some patients with prostate-confined cancer can have normal PSA values.  Generally, PSA values less than 4 ng/ml are considered normal and those >10ng/ml indicate the need for further workup, with values in between being borderline.  With borderline values, the percentage of free (unbound) PSA can be used—free PSA is lower in patients with cancer than in men with BPH (remember, it’s good to be free, so you want increased free PSA)

The treatment protocols for prostate cancer are still debated and not firmly established.  Generally, treatments consist of surgery, radiotherapy, hormonal manipulation or just watchful waiting. 
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Any questions or comments?  I’ve had enough! (
