Pathology of the Male Genitourinary System

Penis

1. Distinguish hypospadias from epispadias and recognize urinary obstruction as an important complication.

a. Hypospadias
i. Urethral opening on ventral surface of penis
ii. More common at the tip of the penis
iii. More common than epispadias
iv. Can cause obstruction and/or sterility
b. Epispadias

i. Urethral opening on dorsal surface of penis
**Both produce lower urinary tract obstruction which may result in urinary incontinence

2. Distinguish the location of inflammation in balanitis and balanoposthitis and explain the role played by smegma in their genesis

a. Balanitis: swollen red glans penis
b. Balanoposthitis: swollen red glans and prepuce
c. Smegma: sweat, debris, and desquamated cells; if poor hygiene, then smega builds up in the blind sac btwn glans penis and prepuce and can cause balanitis and balanoposthitis
3. Explain the genesis of phimosis and paraphimosis and derive the important complications.

a. Phimosis: 
i. a tight prepucial ring of scar tissue preventing retraction of foreskin over the penis; the skin gets stuck on the glans; 
ii. can lead to inflammation and cancer
b. Paraphimosis: 
i. forced retraction of the skin which then gets stuck on the corona; 
ii. causes ischemia and obstruction
4. Recapitulate from the microbiology course the STDs and distinguish them on clinical morphologies and laboratory basis and recognize the important complications.

STD’S NOT ON THE EXAM (STATED BY DR. BUSH IN CLASS)


5. Recognize candida as an important infection of penis and scrotum in diabetic males.

6. Morphologically distinguish Bowen’s disease, Erythroplasia of Queyrat, Bowenoid Papulosis from squamous cell carcinoma of the penis.  Identify the important etiologic associations.  Explain the mode of spread of penile carcinoma.

	Bowen’s Disease
	Erythroplasia of Qyeyrat
	Bowenoid papulosis
	Squamous cell carcinoma

	Solitary
	Solitary
	Multiple 
	Solitary ?

	Shaft
	Glans
	Shaft
	Glans/prepuce

	Plaque
	Red patch
	Papillary
	Papular lesions

	Ass. visceral malignancy
	
	Venerial
	Infiltrates the underlying CT to produce an indurated, ulcerated lesion w/irregular margins


Etiological associations: 

a. HPV strains 16 and 18

b. Poor hygiene

c. Exposure to potential carcinogens in smegma

d. Environmental irritants (coal, tar, soot)

Mode of spread: 

a. via lymphatics to inguinal lymph nodes ( iliac lymph nodes (if check inguinal lymph nodes, it will give you an idea about staging

Scrotum, Testis, Epididymis

1. Recognize the historical significance of identification of the etiology for scrotal cancer.  


a. Previously people who worked as chimney sweepers and coal miners were at high risk for scrotal cancer

2. Distinguish hydrocele, hematocele, chylocele morphologically and etiologically.

a. Hydrocele: 

a. Most common cause of scrotal enlargement

b. Soft painless swelling of the scrotum

c. Serous fluid in the tunica vaginalis

b. Hematocele:

a. Blood in tunica vaginalis

b. Results from trauma in most cases

c. Surgical removal may be required if there is a large amount

c. Chylocele

a. Lymph fluid in the tunica vaginalis

b. May be caused by filariasis

3. Explain the complication of cryptorchidism and recognize it’s association w/Prader-Willi Syndome.


-0.8% of live male births


-R 25%> L


- ( risk of cancer


-( of sterility


-Etiology: hormonal, mechanical or intrinsic


-Tubular atrophy and Leydig cell hyperplasia


-Atrophy also seen in chronic ischemia, trauma, radiation, chemotherapy and cirrhosis of liver


-Unilateral cryptorchidism can also lead to atrophy and neoplasia of contralateral testis

4. Distinguish non-specific epididymo-orchitis, mumps orchitis, and granulomatous orchitis, based on morphology, etiology and complications.

	
	Non-specific epididymo-orchitis
	Mumps-orchitis
	Granulomatous orchitis

	Morphology
	Testis swollen and tender and contains a predominantly neutrophilic inflammatory infiltrate
	-affected testis is edematous and congested and contains predominantly lymphoplasmacytic inflammatory infiltrate

-
	-Granulomatous inflammatory reaction and caseous necrosis

-begins in epididymis and may spread to testis

	Etiology
	-Children: gram (-) rods, congenital anomaly

-<35 y/o; N. gonorrhea, Chlamydia trichomatous 

-> 35 y/o; UTI caused by E. coli, or Pseudomonas
	Mumps
	TB

	Complications
	
	-loss of seminefous epithelium w/resultant tubular atrophy, fibrosis, sterility
	


5. Identify the common clinical presentation of testicular neoplasms.

a. unilateral testicular mass (bilateral – lymphoma – leukemia)

b. feeling of heaviness in the scrotum

c. dull ache in the groin or abdomen

d. hydorcele

e. testicular pain

f. breast enlargement (gynecomastea)

6. Distinguish seminoma, embyronal carcinoma, yolk sac tumor, chroriocarcinoma and teratomas based on morphology, cell of origin, peak age, course, and tumor markers.  Recognize that seminomas respond very well to radiotherapy and chemotherapy.

	
	Morphology
	Cell of origin
	Peak age
	Course
	Tumor markers

	Seminoma
	-sheets of cells

-gross- lobulated tan mass

-large clear cytoplasm

-distinct cell memb

-large central nucleus 

‘fried egg appearance’

-lymphocytes in septum

-spermatocytic variant older pts=smaller cells, rarely metastasize

-large cells w/distinct cell borders, lcear, glycogen-rich cytoplasm, and rounc nuclei w/conspicuous nucleoli
	Germ cell tumor
	50’s
	
	-normal AFP

-(HCG (only 10%)

	Embryonal carcinoma
	-ill defined hemorrhagic necrotic mass

-papilla and sheets of large primitive cells

-large and primitive looking, w/basophilic cytoplasm, indistinct cell borders, and large nuclei w/prominent nucleoli
	Germ cell tumor
	40’s
	
	AFP

HCG

	Yolk sac tumor
	-large well demarcated tumor

-cuboidal-columnar cells in sheets, microcysts, glands and papillae

-Schiller-Duval bodies (malignant cells surrounding vessels giving it a glomerular-like appearance)

-AFP +  ( eosiniphilic hyaline globules
	Germ cell tumor
	< 3 yrs old
	
	AFP (

	Chorio-

carcinoma
	-Gross: small, nonplapable lesions

-Micro: sheets of small cuboidal cells irregularly inermingled w/or capped by large, eosinophilic syncytial cells containing multiple dark, pelomorphic nuclei; these represent cytotrophoblastic and syncytiotrophoblastic differentiation respectively
	Germ cell tumor
	20-30
	
	HCG (

	Teratomas
	-firm masses that on cut surface often contain cysts and recognizable areas of cartilage

-Mature teratomas

     -fully differentiated tissues from one or more germ-cell layers in haphazard array

-Immature teratomas

     -immature somatic elements reminiscent of those in developing fetal tissue

     -Teratomas w/malignant transformation are characterized by the development of frank malignancy in preexisting teratomatous elements, usually in the form of a suamous cell carcinoma or adenocarcinoma.
	Germ cell tumor
	All ages
	-Immature teratomas:     

     -Most cases of malignant teratomas occur in adults; pure teratomas in prepubertal males are usually benign

-Testicular teratomas in adults are often associated w/the presence of other germ-cell elements
	HCG (
AFP (

	Mixed Germ Cell Tumors
	-most common = teratoma, embryonal carcinoma, and yolk sac tumors
	Germ cell tumor
	15-30
	
	HCG (
AFP (


7. Explain the routes of spread of testicular tumors and the basis of staging.

          -Patients w/testicular germ-cell neoplasms present most frequently w/painless enlargement of testis

          -Seminomas often remain confined to testis for prolonged intervals and may reach considerable size before diagnosis.  Metastases are most commonly encountered in the iliac and para-aortic lymph nodes, particularly in the upper lumbar region.

          -Non seminomas spread via: lymph nodes and hematogenous (to liver and lungs)

          -Staging of testicular tumors:


Stage I: tumor confined to testis


Stage II: Mestastases confined to retroperitoneal nodes below the level of the diaphragm


Stage III: Metastases beyond retroperitoneal lymph nodes

Prostate

1. Distinguish acute and chronic prostatitis based on clinical features, etiology, and morphology

	
	Clinical features
	Etiology
	Morphology

	Acute Prostatitis
	-concomitnat infection of urethra and urinary bladder

-dysuria

-urinary frequency

-lower back pain

-poor localized suprapubic or pelvic pain

-prostate enlarged and tender 

-fever and leukocytosis
	-E. coli

-other gram (-) rods
	-PMNs, inflammatory infiltrate, congestion, stromal edema

-progression allows inflammatory infiltrate to destroy glandular epithelium and extendion into the surrounding stroma resulting in microabscess formation

	Chronic prostatitis
	-see above and add:

-one of the most important causes of recurrent urinary tract infection in men
	Bacterial: may follow repeated episodes of acute prostatitis

Abacterial (prostatodynia): nonbacterial agents implicated in the pathogenesis of nongonococcal urethritis including Chlamdia tachomatis and Ureaplasma urealyticum
	-lymphoid infiltrate

-tissue destruction and fibroblastic proliferation w/inflammatory cells


2. Distinguish benign nodular hyperplasia and carcinoma of the prostate based on clinical features, zones of origin, etiology, morphology.

	
	Clinical features
	Zones of origin
	Etiology
	Morphology

	Benign nodular hyperplasia
	-lower urinary tract obstruction

-difficulty in starting stream of urine

-intermittent interuiption of urinary stream while voiding

-urinary obstruction w/painful distention of bladder

-hydronephrosis

-urgency, frequency, nocturia ( bladder irritation
	-inner transitional and central zones
	-5 ( reductase converts testosterone into DHT which binds to nuclear receptors and stimulates synthesis of DNA, RNA, growth factors ( hyperplasia
	-Gross: nodules have solid appearance or amy contain cysic spaces

-urethra compressed to slit-like orifice

-Micro: hyperplastic nodules composed of varying proportions of proliferating glandular elements and fibromuscular stroma

-hyperplastic glands are lined by tall columnar epithelial cells and a peripheal layer of flattned basal cells

-corwding of the proliferating epithelium results in formation of papillary projections in some glands.

	Carcinoma of pro

state
	-most asymptomatic

-local discomfort and evidence of lower urinary tract obstruction

-hard, fixed prostate upon DRE

-bone metastases esp to axial skeleton = common

-presence of steoblastic metastases is strongly suggestive of advanced prostate carcinoma
	-peripheral zones
	-Hormonal

     -androgens play role

-Genetic
    -susceptibility locus on x-some 1 and 10 where PTEN tumor suppressor gene is loated

    -racial variations in number of CAG repeats in the androgen receptor gene seem to be linked to the higher incidence of prostate cancer in AA.

-Environmental
    -( in Scandanavian countries

    -( in Japan and Asia
	-ill defined masses beneath capsule

-cut surface = firm, gray-white to yellow lesions that infiltrate adjacent gland

-mets to pelvic lymph nodes occur early

-infiltrate seminal vesicles and periurethral zones of protate, adjacent soft tissues, and wall of urinary bladder

-glands not encircled by collagen or stromal cells but lie “back to back”

-glands adjacent to areas of invasive carcinoma of prostate often contain foci of epithelial atypia or prostatic intraepithelial neoplasia


3. Discuss the relationship of racial factors, PSA, and PIN (prostatic intraepithelial neoplasia) to prostatic carcinoma.


PIN:
-b/o its frequent coexistence w/infiltrating carcinoma, PIN has been suggested as a likely precursor to prostatic 



Carcinoma



-PIN is an intermediate between normal and frankly malignant tissue


PSA:
-increases sperm motiity by maintaining seminal secretions in a liquid state



-normal value = 4.0 ng/L



-any condition affecting prostate can disrupt PSA values (prostitis, carcinoma, nodular hyperplasia)



-best when used in conjunction w/other procedures such as DRE, transrectal sonography, needle biopsy



-PSA velocity: rate of change of PSA values



-PSA densiry: ration btwn serum PSA value and volume of prostate gland



-Free/Bound PSA: free is better

4. Explain the basis of grading, scoring, and staging of prostatic cancer.

                        Staging (Robbins):
 -T1 (A): nonpalpable lesion 




-T2 (B): palpable or visible cancer confined to prostate




-T3(C): Local extraprostatic extension




-T4 (D): invasion of contiguous organs and/or supporting structures




-N0: no regional nodal metastases




-N1: single regional node




-N2: single regional node 2-5 cm or multiple nodes <5cm




-M0: no distant metastases      




-M1: Distant metastases present


Grading:
-Grade 1 = well differentiated – hyperplastic glands





-back to back arrangement of glands





-single layer of cells





-PIN 





-perineural invasion




-Grade 3 = glands irregularly shaped; mixed in w/some normal glands




-Grade 5 = poorly differentiated – sheets and nests    




-Gleason’s score: select the two worst areas, grade them, add them up                                                                                                                                                                        

Urinary Bladder

1. Distinguish infectious cystitis from interstitial cystitis (hunner’s ulcer) based on clinical features, etiology, pathogenesis and morphology.

	
	Clinical features
	Etiology
	Pathogenesis
	Morphology

	Infectious cystitis
	
	
	
	

	Interstitial cystitis

(hunner’s ulcer)
	
	
	
	


2. Explain the clinical features of bladder cancer.


-MOSTLY PAINLESS HEMATURIA


-dysuria (pain or difficulty)


-urgency and frequency


-flank pain


-metastatic disease (up to 20%)

3. Distinguish morpholocially the papillary and flat varietries of noninvasive and invasive carcinoma.  


Papillary:



-easily seen via cytoscopy


Flat/nodular:



-hard to visualize

4. Recognize that tansitional carcinomas constitute approximately 90% and squamous cell carcinomas 7% of all bladder tumors. 

5. Identify etiologic factors blamed for these malignancies


-mutations of p53, Rb, p16 genes


-smoking (greatest risk factor –2X)


-chemicals in workplace (aromatic amines- 2 naphthylamine)


-rubber products

6. Recognize that the number of layers of cells help in distinguishing well differentiated carcinomas from normal transitional epithelium.


Normal number of layers of transitional epithelium are 5-7; anything more that than can indicate TCC

7. Explain the concepts of microscopic staging of bladder cancers.


Low Grade:



-increase in number of cell layers



-little cytologic atypia



-decreased mitotic activity



-95-98% 10 year survival


High Grade:



-papillary to flat



-bladder wall invasion (80% pleomorphic cells)



-transitional carcinoma in situ



-high malignant potential


Prognosis:



-57% overall 5 year survival


Treatment of TCC:



-superficial papillary: resection



-flat non-invasive: IV chemo



-invasive tumor: resection

