Urology
Emergencies to know about:

Obstructive Pyelonephritis

Fournier’s Gangrene

Testicular Torsion
Anatomy

Kidney
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Tunica vaginalis

Bell clapper deformity In the "bell clapper” deformity, the testis lies
horizontally and the tunica vaginalis extends up over the spermatic card so
that the testis is suspended within the tunica vaginalis by the spermatic
cord.




· Important kidney points:

· Renal vein lies anterior to artery on both sides
· From ant to post the renal pedicle goes – vein, artery, pelvis
· Supranumary renal arteries and veins happen in about 40% of people
Adrenal

· In Gerota’s on supero medial aspect of kidney
· Blood supply via inferior phrenic arteries
· Veinous drainage – Rt = IVC directly, Lt = Lt renal v.
· Important points
· Right adrenal vein enters the IVC very posteriorily and more superiorily than you expect – it’s the most likely cause of intractable iatrogenic bleeding in the RUQ
Bladder

· Volume 500 cc

· Layers same as colon – mucosa, submucosa, muscularis propria (two layers), serosa over dome

· Arterial supply all from internal iliacs – sup, middle and inf vesical arteries

· Sphincters

· Internal – smooth muscle from internal layer of bladder muscle within distal bladder

· External – at distal pole of prostate – striated muscle

· NO internal sphincter in females (because it is only there to prevent retrograde ejaculation)

Prostate

· 20 g, walnut sized
· contains prostatic urethra
· 3 zones – peripheral, central (surrounds ejaculatory ducts), transitional (surrounds urethra and enlarged in BPH)
Seminal vesicles

Testis

· descend from retroperitoneum
· Leydig cells produce testosterone and Sertoli cells support sperm
· Layers of spermatic cord

· External spermatic fascia – external oblique

· Cremaster muscle – internal oblique and transversus abdominis

· Internal spermatic fascia – transversalis fascia

· Visceral and parietal layers of tunica albuginea – peritoneum

· Blood supply via gonadal arteries from aorta, vasal arteries from superior vesical artery and cremasteric artery from inferior epigastric artery
· Veinous drainage via gonadal veins to IVC on right and Lt renal vein
Perineal, scrotal, penile fascia

· Dartos – just under skin – contiguous with Colle’s
· Colle’s – fascial layer deep to skin of groin
· Scarpa’s – underwear distribution of superficial fascia
· Buck’s – investing fascia of penis
Urethra

· From distal to proximal – meatus, pendulous portion, bulbous portion (deep to perineum under bulbospongiosus), prostatic portion, membranous portion 
Pathology

Scrotal Masses
· Most often benign (hydrocele, varicocele, epididymitis, spermatocele)

· U/S all of them – cystic lesions are very unlikely to be neoplastic

a) Hydrocele
· Collection of fluid with tunica vaginalis/processus vaginalis

· Usually surrounds testis but may be in cord

· Diagnosis – U/S

· Only treat if uncomfortable
b) Spermatocele

· Painless sperm filled cystic lesion along the epididymis (posterior to testis)
· Require intervention for pain, growth or if they become hard (to r/o malignancy)
c) Varicocele

· Dilatation of veins draining into internal spermatic veins

· 10% of young men

· usually due to incompetent venous valves and not a big deal if bilateral

· Also on posterior aspect of testis, get bigger with valsalva and feel like a bunch of tortuous veins (bag of worms)

· if unilateral on the right – worry about a rt sided renal/perirenal mass
· increased risk of infertility in pt’s with varicocele which can be reversed with ligation of the veins – otherwise no tx

Scrotal Pain
· Ddx: Testicular Torsion, Torsion of appendix testis, epididymitis/epididymo-orchitis, bleed into testicular tumor, trauma, incarcerated inguinal hernia, Fournier’s gangrene
a) Testicular Torsion

· Two types: extravaginal and intravaginal
· Extravaginal – occurs in newborns if the tunica vaginalis hasn’t attached to the base of the scrotum

i. The entire testis and cord can twist

· Intravaginal – usually occurs in teenagers

i. The testis rotates inside the tunica vaginalis

· Regardless of type, immediate detorsion is required

· Diagnosis:

i. Sudden onset of severe pain, swelling, erythema of ipsilateral scrotum, high riding horizontal testis

ii. Often have a history of episodic symtomps due to intermittent torsion and detorsion

iii. NO pain relief with elevation of testis

iv. U/S
· TX
i. Manual detorsion can be attempted (externally rotate testis like opening a book) – it will hurt like hell and doesn’t work all that often – only do it if operative tx will be delayed
ii. Operative tx
1. detort and do an orchiopexy
2. orchiectomy for nonviable testis
3. do an orchiopexy on the other side to treat bell clapper deformity!
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Bell clapper deformity: testis lies transversely and is not tethered at base.  Torts easily.

Also just a good picture of anatomy from uptodate.

b) Torsion of Appendix Testis
· Appendix testis is a vestigial remnant on the superoposterior surface (overlying the epididymis)
· Can get torted is very similar to epididymitis and testicular torsion in presentation
· Diagnosis: Hx, physical and U/S
i. Red, mildly swollen, tender hemiscrotum
ii. Testicular tenderness is mostly posterior (as in epididymitis)
· Treatment: supportive only
i. Supportive garments, rest, ice, NSAIDs
c) Epididymitis

· Two different processes
i. Post pubertal, sexually active males – represents infectious process usually STD
ii. Pre pubertal, not sexually active – sterile process probably due to some urinary reflux into the vas
· Diagnosis:
i. Rapid (not entirely sudden) onset of testicular pain, swollen, erythematous hemiscrotum
ii. Normal cremasteric reflex
iii. U/S – hyperaemic testis with good vascular flow
iv. Do a urine C&S, R&M to guide antibiotic treatment
· Treatment:
i. Supportive – rest, ice, NSAIDs, support
ii. Antibiotics (ceftriaxone + doxycycline) in kids with pyuria and in sexually active males where STD is likely
d) Also consider other causes of scrotal pain:

· Referred pain from appendicitis, retroperitoneal abscess, psoas bleed
· Measles, mumps, bacterial orchitis
· Trauma – note testicular rupture requires repair by a urologist
· Incarcerated Inguinal hernia
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Congenital Anomalies
Hypospadias

· Most common anomaly (1/300)

· Failure of the urethral fold to fuse under the penis

· The more proximal the meatus is, the more prominent the chordee

· Frequently accompanied by cryptorchidism

· Rules about repair:

· Do NOT circumsize these kids – the prepuce can be used for the repair later

· If the meatus is distal to the origin of the prepuce, then repair is largely for cosmetic reasons.

· If the meatus is on the shaft, then repair is required for normal urinary and procreative fcn.

Urethral diverticula
· These are essentially hypospadias without an opening to the skin

· Most don’t require any tx but they can harbour stones

Posterior Urethral Valves
· Most common urinary outflow tract obstruction in newborn and infant males

· Excess mucosa in the prostatic urethra causes obstruction

· Weak stream, distended bladder, urinary ascites

· Must rule out tumors, other congenital anomalies

· Treatment = endoscopic fulguration OR open resection via perineal approach
Stone disease
· very common – mostly nephrogenic in North America

· Associated mainly with poor hydration (more common in deserts), family hx, personal hx of stones

· Stones are made of:

· Calcium (oxalate and or phosphate)

· Magnesium

· Urate

· Cysteine (rare)

· Calcium and Magnesium stones are radio-opaque

· Diagnosis
· History – pain loin to groin, hematuria
· Note – pain represents the acuteness of the obstruction not the severity so it does NOT guide treatment
· Imaging – 
i. Plain films
ii. U/S
iii. IVP – needs a bowel prep for optimum picture
iv. CT (non contrast)
· Treatment
· Just pain control unless:
i. Pyelonephritis
ii. Solitary Kidney
iii. Bilateral Stones
iv. > 10 mm stone (very unlikely to pass)
· Emergent tx = stent or nephrostomy tube
· Urgent tx = ESWL, percutaneous lithotripsy (with lasers), ureteroscopy
Malignancies

Renal Cell Carcinoma

· By far the most common renal malignancy (others are transitional cell or sarcomatous)

· Very vascular tumor

· Associated with PCKD, Von Hippel-Lindau mutation (RCC, CNS hemangioblastomas, retinal angiomatosis and cysts in kidneys, pancreas and epididymis – these patients like to make cysts and vascular tumors)

· These things like to produce hormones (called the “internist’s tumor”) so patients get paraneoplastic problems:

· Hypercalcemia (parathyroid hormone related protein)
· Anemia

· Erythrocytosis (erythropoietin)

· Elevated liver enzymes (Stauffer’s syndrome)

· Elevated serum ferritin

· Diagnosis – Radiologic – CT or MRI

· NOTE: renal cysts are totally normal but any cyst with a solid component must be followed up by a urologist – ones with a big solid component come out right away, the rest are followed
· Radiation, chemotherapy and lymph node dissection do not help
· Surgical resection is the only treatment and works well for the few early tumors that we find.
Prostate Ca
· Most common Ca in men and second most common cause of Ca death in men (after lung)

· Diagnosis

· Requires biopsy (transrectal core biopsy using the core gun) so we screen patients to determine which ones should get biopsies
· Screening

· Asymptomatic men over 50 (or younger if family hx or African American)

· DRE + PSA in the USA
· DRE only in Canada
· Treatment

· Early stage disease – depends on patient and disease factors
· Patient – older – more likely to have watchful waiting
· Lower grade (Gleason’s 2-6) – more likely to have watchful waiting
· Two options for treatment of early stage disease– radiation or surgery
· Some patients are getting neoadjuvant hormonal tx too
· Advanced disease – Hormonal therapy via androgen inhibitors or orchiectomy
· Note – hormone therapy acts for a short term until an androgen independent clone develops and takes over
Testicular Ca
· Most common ca in men 15-34 but still rare

· Can come from Germ Cell line or Support cell line (Sertoli and Leydig cells)

· Germ cell tumors can be seminomatous or non-seminomatous

· Non-seminomatous tumors

· Come from yolk sac or chorion

· Produce AFP and/or beta-HCG

· Seminomatous (most common type) tumors

· Don’t produce beta HCG very often and don’t ever produce AFP

· Risk factors
· Family hx
· Cryptorchidism – Note – orchidpexy does not decrease risk but allows pt and MD to examine and follow testis
· Being cryptorchid does not cause the cancer but it implies that there is something wrong with the nut.
· Race

· Hx of contralateral testicular ca
· Chemical exposure (workplace hazard)

· Diagnosis

· Usually patient presents with a mass – often after trauma because he checked his nuts after getting hit.

· Ultrasound

· Do CBC, AFP, beta HCG, LDH and CXR

· Treatment
· Surgery via inguinal approach

· Seminomas are very radiosensitive so they get adjuvant radiotx

· Nonseminomas are not radiosensitive so they get adjuvant chemotx

Urothelial Ca

· Kidney to bladder outlet

· Usually transitional cell ca but can be adenoca or squamous cell ca

· Smoking is the biggest risk factor

· Diagnosis
· By far the most common presentation is hematuria (gross or micro)

· Next do an IVP/IVU and/or CT with contrast

· Then ALWAYS do a cystoscopy (radiography is specific enough)

· Treatment
· For Tis – bacillus Calmette-Guerin is put in the bladder as intravesical chemo
· Invasive Ca requires cystoprostatectomy with reconstruction (ileal conduit or Koch pouch)
· Metastatic disease gets chemo but has a very poor prognosis regardless
Trauma

Ureteral Injuries
· By far most commonly iatrogenic
· Like CBD injuries these are best treated immediately

· If you are concerned about having cut a ureter put 5 cc of methylene blue dye into the IV – within a few minutes you will see it come out in the urine.

· If you have cut a ureter call urology

· Two options for temporization and transport:
a) Put a feeding tube into the proximal end and tie around the ureter to keep it in, then pull the tube out through the skin

b) Simply clip the end of the ureter – the kidney will be ok for a couple of days.

· Reconstruction options include

· Primary reanastomosis for proximal and middle transections

· Reanastomosis or reimplantation for distal trasections

· A psoas hitch or Boari flap is used if the ureter is too short because they are VERY sensitive to tension

· Even just a stent across a partial injury can be enough

· A urologist should be doing this

Urethral Injuries

· Most often due to pelvic # or penetrating trauma to the groin

· Suspicion should be high if:

· Pelvic #

· Blood at meatus

· Scrotal hematoma
· High riding prostate

· Suspicious penetrating wound

· DO NOT insert foley if there is suspicion – you will either tear it more or blow up the balloon in the urethra and f*** it up even worse.

· Do a retrograde urethrogram by inserting a Foley a couple of cm into the meatus and instilling 15 cc of contrast – shoot film obliquely to see the whole urethra

· If Ok then can place catheter

· If not ok then:

· Suprapubic catheter should be inserted via open cystostomy because anatomy is screwed up by the trauma

· Flexible cystoscopy should be performed to evaluate the damage and to place a wire across it over which a catheter can be placed to approximate the ends of the urethra

· Followup in 6 weeks with urology – leave SP cath in until then.

Renal Injuries

· Suspect with low rib #’s

· Most common sign is hematuria

· FIRST RULE OF RENAL TRAUMA – Make sure there is a functioning kidney on the other side before doing anything
· Workup (contrast CT)

· Adults – 

· Microscopic hematuria + shock
· Gross hematuria

· Peds

· Any hematuria requires CT (they don’t get shocky as easily)

· Grading
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1= small perinephric hematoma

2= cortical defect <1cm

3= cortical defect >1cm

4= Hilum involved

5=complete disruption and/or bleeding outside of Gerota’s
· Treatment
· Shock, expanding or pulsatile hematoma = OR
· If you are likely to have to remove the kidney, do an intraop IVP of the other side to make sure it works – if it doesn’t then you’ll have to try your best to save the kidney
· Other operative indications
· Urine extravasation
· Nonviable tissue – note there is no crosstalk between segmental renal arteries so if one is cut/ligated then that segment dies, the nonviable tissue or devascularized tissue should be removed
· Intraop

· Gain vascular access to the renal veins and arteries by going directly through the mesentery before you open Gerota’s
· You can start a shit storm as soon as you open Gerota’s if there is ongoing bleeding so get control first!!
· Packing and second look in 48 hrs is ok too.
· Nonoperative tx is ok for all grades if no shock, no urinary extravasation, so do an IVP right off the bat
· Nonoperative tx is bedrest until no hematuria, then light activity x 4 weeks
Bladder Injuries

· Workup: CT and retrograde cystography

· To do a retrograde cystogram you MUST instil at least 300 cc of contrast otherwise there isn’t enough pressure to cause a leak through a small hole
· Extraperitoneal vs Intraperitoneal

· Extraperitoneal are often due to pelvic #’s – treat with a Foley and they will heal spontaneously unless there is bone still sticking into the bladder, rectal perf or grossly displaced pelvis (these need operative repair)

· Intraperitoneal injuries are due to impact on a full bladder

· These require a two layer repair in the OR

Urinary Incontinence (a symptom really)
· Stress – weakened sphincter muscles
· Urge – infection, inflammation, neurogenic bladder
· Overflow – outflow tract obstruction
· Complete – fistula or anatomic abnormality
Obstructive Uropathy

· BPH most common cause (occurs in men >50)
· Other causes – urethral strictures, urethral/ bladder/ prostate ca, bladder neck contracture, bladder/ urethral stones
· Can also be functional – ex chronic bladder overdistention, meds – anticholinergics and antidepressants especially
· Will only discuss two further:
a) BPH

· 50% of men over 50 (not all are significant though)
· requirement for treatment is based on a quality of life survey
· TX: 
· Surgical: transurethral or preperitoneal resection, transurethral microwaves/lasers, stents
· Medical: alpha blockers (the –osins) and 5-alpha reductase inhibitors (finasteride)
b) Urethral Strictures

· Most due to infection or trauma

· In the past were treated with dilatation which does NOT work

· Now treated with transperineal urethroplasty (with or without buccal mucosal grafts)

· Important thing is to reapproximate ends of disrupted urethras early over a foley inserted under scope guidance and then urethroplasty them later.

Erectile Dysfuntion

· Flaccidity = low flow state, ^vascular tone, sympathetic state

· Erection = high flow state (normally), with decr vascular tone, parasympathetic state

· Huge list of causes for ED – trauma, psych, vascualar disease, meds, nerve injury/entrapment

· Tx: according to underlying cause, send to urologist specializing in ED.

Priapism

· Erection beyond or unrelated to sexual stimulation

· Two types:

· Veno-occlusive (aka low flow)

· Usually tender, engorged, cyanotic penis

· Diseases that block veinous outflow – eg sickle cell disease, leukemia, TPN, medications, malignancy, IV contrast, spinal cord injury, spinal anaesthesia

· Notables: TPN, spinal cord injury, leukemia and sickle cell
· Increased arterial inflow (aka high flow) – very uncommon

· Usually nontender

· Due to trauma that makes an AV fistula

· Doppler to diagnose (high flow)

· Differentiate between the two types with history, U/S and corporeal blood gas measurement (low pO2 = low flow)

· In sickle cell – give O2, alkalinize plasma, hydrate pt, transfuse to dilute out the Hgb S

· In low flow, sometimes intracorporal phenylephrine is required to decrease the inflow and even surgery thereafter to shunt blood out.

· High flow – expectant management, ligation of the AV fistula
