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SECTION DESCRIPTION

The student will learn the structure and function of the male and female genitourinary systems as it pertains to human health and disease. Emphasis is placed on concepts essential to screen for, prevent, diagnose and treat genitourinary conditions. Specifically, this section will provide an overview of essential principles of genitourinary disorders and students will understand the epidemiology, risk factors, etiology (including infectious agents), pathophysiology, clinical manifestations, diagnosis, treatment, complications and prognoses of selected disease states. The student will become familiar with the clinical role of the Physician Assistant in the screening, prevention, identification and management of these diseases, including the use of consultation and referral processes as appropriate. Emphasis will be placed on patient education and health literacy issues.
LEARNING GOALS

Upon completion of this course the Physician Assistant student should be able to:

1. Discuss the male and female genitourinary anatomy and physiology.

2. Demonstrate familiarity in taking a pertinent history and performing an appropriate physical examination for a genitourinary symptom.

3. Discuss risk factors, etiology and clinical manifestations pertinent to genitourinary diseases.
4. Describe the pathophysiology of listed disease entities.

5. List the differential diagnoses for common genitourinary problems.

6. List various diagnostic modalities that aid in the diagnosis of each disease entity.

7. Outline treatment options, complications and prognosis for each disease entity.
8. Identify complications of various genitourinary diseases.
9. Identify and discuss the patient education topics for health care maintenance, disease prevention and treatment optimization for each disease entity.
SECTION OUTLINE

1. Introduction and GU Pathophysiology 

2. Differential Diagnosis of Hematuria

3. Infectious & Inflammatory Genitourinary Disease

4. Diagnostic Procedures in Urology

5. Calculus Disease of the Urinary Tract

6. Benign Conditions of the Urinary Tract

7. Renal Diseases

8. Electrolyte Disorders

9. Acid-Base Disorders (See Pulmonology syllabus)

10. Genitourinary Trauma & Tumors

11. Sexually Transmitted Diseases 

INSTRUCTIONAL OBJECTIVES

INTRODUCTION AND GENITOURINARY PATHOPHYSIOLOGY

The first-year Physician Assistant student will be able to:

1. Discuss the excretory, endocrine and regulatory functions of the kidney.

2. Discuss the components of renal function to include:

a. Blood input from renal arteries

b. Glomerular filtration

c. Tubular reabsorption and secretion

d. Urine output

3. Discuss the anatomy and physiological function of the nephron, including its blood supply.

4. Contrast the cortical vs. juxtamedullary nephrons in terms of location and renal function.

5. Discuss the variables that influence glomerular filtration rate.

6. Explain the transport mechanisms of nephron segments, including permeability, substances that are filtered, absorbed and secreted to include the following:

a. Proximal tubule

b. Loop of Henle

c. Distal tubule and collecting system

7. Describe the regulation of sodium excretion to include: the sympathetic nervous system, anti-diuretic hormone, renin-angiotensin-aldosterone system and atrial natruretic factor.

DIFFERENTIAL DIAGNOSIS OF HEMATURIA

The first-year Physician Assistant student will be able to:

1. Obtain a pertinent history from a patient having a genitourinary complaint with emphasis on the following information:

a. History of renal or genitourinary disease, infections or structural abnormalities

b. Associated systemic diseases

c. Ingestion of medications, vitamins or toxins

d. Sexual history, behaviors and risk factors

2. Perform a comprehensive physical exam of patients with genitourinary and renal symptoms, known or suspected renal disease with particular attention to physical manifestations:

a. Blood pressure and fluid volume status

b. Dermatological manifestations: hyperpigmentation, petechiae, ecchymosis, uremic frost, xerosis

c. Pericardial or pleural friction rub

d. Abdominal fullness, abdominal bruits, flank percussion tenderness, palpable kidneys

3. Define hematuria and localize disease based on timing of hematuria as occurring at the beginning, end or throughout the urinary stream.

4. Explain classification of hematuria on appearance as microscopic vs. gross.

5. List the most common clinical manifestations associated with hematuria that may lead to formulation of differential diagnoses. 

6. Identify drugs and/or medical illnesses that may contribute to genitourinary disease or hematuria.

7. Briefly describe the characteristics, clinical manifestations and pathophysiology of the following causes of hematuria: vascular disease, infection, inflammation, neoplasms, congenital conditions, autoimmune disorders, endocrine or metabolic disease, benign conditions and trauma. 
8. Discuss the indications and interpretation of the diagnostic modalities that aid in the identification of specific causes of hematuria to include: urinalysis and cytology, urine culture and imaging studies of the upper and lower urinary tract, including CT scan of the abdomen and/or pelvis.

infectious & INFLAMMATORY genitourinary disease

The first-year Physician Assistant student will be able to:

1. Identify the epidemiology, characteristics, compare and contrast the clinical manifestations of each of the following urinary tract infections to include:

a. Urethritis

b. Cystitis

c. Pyelonephritis

d. Prostatitis

e. Epididymitis

f. Orchitis

2. List risk factors associated with acquiring urinary tract infections including, but not limited to:
a. Female gender 
b. Sexual intercourse and behaviors
c. Pregnancy
d. Indwelling urinary catheters
e. Recurrent UTIs
f. Immunocompromised patients
g. Abnormalities in the GU tract

3. Discuss the etiology and pathophysiology associated with each infectious genitourinary disease.
4. Contrast the presentation and treatment of acute vs. chronic prostatitis.
5. List the differential diagnosis to consider in patients with infectious genitourinary disease.
6. Discuss the indications and interpretation of the diagnostic modalities that aid in the identification of specific genitourinary infectious diseases to include:

a. Urine workup: dipstick, urinalysis, gram stain and culture, renal function tests

b. Blood tests: cultures, CBC

c. Radiological procedures: IV pyelogram, renal ultrasound or CT, cystoscopy, excretory urography

7. Outline the indications, contraindications and effectiveness of the specific therapeutic options for each genitourinary infection to include: antibiotics, perineal and genital hygiene.

8. Provide patient education regarding the above genitourinary infections including:
a. Prophylactic measures to prevent urinary tract infections: foods, etc
b. Recommended genital hygiene, including post-coital measures

9. Know the complications and prognosis of each genitourinary infectious disease to include:
a. Complicated urinary tract infections, including infections during pregnancy
b. Recurrent urinary tract infections

diagnostic procedures in urology

The first-year Physician Assistant student will be able to:

1. Understand the importance of an appropriate focused history and physical exam for a genitourinary complaint to formulate differential diagnoses.

2. Discuss the indications, technique and interpretation of the laboratory diagnostic modalities that aid in the identification of specific genitourinary conditions or diseases to include:

a. Urinalysis

b. Urine culture

c. 24-hour urine studies

d. Complete blood count

e. PSA levels

f. Kidney function tests

g. Digital rectal exam

h. Immunologic testing (ANA)

3. Compare initial, midstream, and end of stream samples in urinalysis collection.

4. Discuss the indications, technique, interpretation, patient preparation and complications of the imaging diagnostic modalities that aid in the identification of specific genitourinary conditions:
a. Cystoscopy

b. Renal ultrasound

c. Renal angiography

d. IV urogram

e. Radionuclide scanning

f. CT or MRI of abdomen, pelvis

g. Cystometry

h. Voiding cystourethrography

i. Lithotripsy

j. Renal biopsy

5. Discuss the transurethral resection of the prostate (TURP) procedure and its indications, technique and complications.

CALCULUS DISEASE OF THE URINARY TRACT

The first-year Physician Assistant student will be able to:

1. Define nephrolithiasis and identify the most common sites of stone obstruction in the urinary tract.

2. Discuss the epidemiology and pathophysiology of nephrolithiasis.
3. List risk factors associated with development of stones in the urinary tract to include:
a. Low fluid intake, medications and urinary tract infections
b. Family history and medical conditions which precipitate stone formation
4. Identify common components of kidney stones to include calcium, uric acid, struvite and cystine.

5. Discuss diseases or conditions that predispose to each type of kidney stone listed above.

6. Describe the clinical features of nephrolithiasis, as well as the changes in symptomatology based on the location of the stone in the urinary tract.

7. List the differential diagnoses for nephrolithiasis.

8. Discuss the indications and interpretation of the diagnostic modalities that aid in the identification of nephrolithiasis to include:

a. Urinalysis and urine culture

b. 24-hour urine

c. Renal function tests

d. Chemistry panel

9. Discuss the indications and interpretation of the imaging studies that aid in the identification of nephrolithiasis to include: 

a. Plain x-ray of the kidneys, ureter and bladder (KUB)

b. CT scan of the abdomen and pelvis

c. IV pyelogram 

d. Renal ultrasound

10. Outline the indications, contraindications and effectiveness of the specific therapeutic options for nephrolithiasis, based on stone size, to include:

a. Analgesics

b. Fluid hydration

c. Antibiotics

d. Diuretics

e. Allopurinol

f. Alkalinization of urine

g. Lithotripsy

h. Surgical intervention

11. Provide patient education regarding nephrolithiasis to include: hydration, symptoms that require immediate attention, and treatment of underlying causes.

12. Identify complications of nephrolithiasis to include infection, obstruction, fistula formation & urinary tract perforation.

BENIGN CONDITIONS OF THE URINARY TRACT

The first-year Physician Assistant student will be able to:

1. Identify the epidemiology, characteristics and compare the clinical manifestations of each of the following benign conditions of the urinary tract to include:

a. Benign prostatic hypertrophy

b. Cryptorchidism
c. Erectile Dysfunction
d. Hydrocele
e. Varicocele
f. Paraphimosis
g. Phimosis
h. Testicular Torsion

2. List risk factors associated with each benign genitourinary condition or disease including: age, genetics, congenital abnormality, sexual arousal and/or activity, trauma or exercise.
3. Discuss the etiology and pathophysiology associated with each genitourinary condition or disease.
4. Describe the natural process of development of the male testicles in the abdomen with subsequent descent into the scrotum.

5. Contrast the clinical presentations benign prostatic hypertrophy vs. prostate cancer including both obstructive and irritative urinary symptoms and systemic manifestations.

6. Understand the physiology, stimulus and events preceding proper erection.
7. Describe the etiology and pathophysiology of erectile dysfunction or impotence including psychogenic, vascular and neurological impairment.
8. Compare and contrast communicating vs. non-communicating hydroceles.
9. List the differential diagnoses for each of the genitourinary conditions or diseases. 
10. Discuss the indications and interpretation of the diagnostic modalities that aid in the identification of specific genitourinary conditions or diseases to include:
a. Digital-rectal exam
b. Urinalysis and culture
c. PSA levels
d. Chemistry (electrolyte) panel
e. Kidney function tests
f. Ultrasound (abdominal, rectal, renal)
g. Plain abdominal x-rays
h. Biopsy of urogenital tract
i. Urodynamic studies
j. Cystoscopy
k. Testicular ultrasound
l. Gonadal arteriography
m. Gonadal Duplex sonography

11. Outline the indications, contraindications and effectiveness of the specific therapeutic options for each genitourinary condition or disease to include:
a. Alpha-adrenergic receptor blockers
b. Surgical intervention including: open prostatectomy, transurethral resection of prostate (TURP), supra-pubic prostatectomy, laser, needle ablation, microwave and laparoscopy
12. Provide patient education regarding the above genitourinary conditions or diseases including:
a. Importance of follow-up
13. Know the complications and prognosis of each genitourinary condition or disease to include: 
a. Urinary incontinence and sexual dysfunction
b. Surgical repair with injury to spermatic cord, bleeding or scrotal hematoma 
c. Testicular infarction, infertility and cosmetic deformity
d. Perineal nerve and vessel damage and wound infection
RENAL DISEASES

The first-year Physician Assistant student will be able to:

1. Identify the epidemiology, characteristics and compare the clinical manifestations of each of the following renal diseases to include:

a. Acute renal failure
b. Chronic renal failure
c. Glomerulonephritis, Nephritic syndrome
d. Tubulointerstitial disease

e. Nephrotic syndrome

f. Polycystic kidney disease

2. List risk factors associated with each renal disease including:
a. Hematogenous spread of group A beta-hemolytic streptococcus infection

b. Surgery, volume depletion, congestive heart failure

c. Nephrotoxic drugs or contrast exposure

3. Compare and contrast the clinical manifestations of acute vs. chronic renal failure.

4. Discuss the etiology and pathophysiology associated with each renal disease.
5. Explain the pathophysiology of glomerulonephritis as an immunologic response to infection with inflammatory changes in the glomerulus. 
6. Describe pathophysiology of renal failure as a syndrome of either rapid or gradual deterioration of kidney function with the accumulation of nitrogenous wastes.
7. Explain the pathophysiology of the three key features of Nephrotic syndrome: proteinuria, hypoalbuminemia and hyperlipidemia.
8. Compare and contrast the etiology, pathophysiology and laboratory findings in Nephritic vs. Nephrotic syndrome.
9. Describe the etiology and pathophysiology of each of the listed renal diseases.

10. Briefly describe the pathophysiology and clinical manifestations and management of the following glomerular disorders to include:

a. Minimal change disease

b. Focal segmental glomerular sclerosis

c. Membranous glomerulonephritis

d. Membranoproliferative glomerulonephritis

e. Post-streptococcal glomerulonephritis

f. IgA nephropathy (Berger’s disease)

g. Diabetic nephropathy

h. Hypertensive nephropathy

i. Lupus nephropathy

j. Goodpasture’s syndrome

k. Wegener’s granulomatosis

l. Sickle cell nephropathy

11. Briefly describe the pathophysiology and clinical manifestations and management of the following tubulointerstitial renal diseases to include:

a. Acute interstitial nephritis

b. Chronic interstitial nephritis

c. Renal papillary necrosis

d. Renal tubular acidosis

12. Categorize the etiology of renal failure in terms of:

a. Pre-renal (30-60% of cases) – hypovolemia, CHF, cirrhosis

b. Renal – interstitial nephritis, nephrotoxins, glomerulonephritis, ischemia
c. Post-renal – obstruction
13. Categorize the severity of chronic renal failure based on GFR levels and appropriate treatment:
a. Mild
b. Moderate
c. Severe
d. End stage renal disease

14. List the differential diagnoses for each of the renal diseases.
15. Explain the clinical approach for evaluation of proteinuria and hematuria.
16. Compare the manifestations and laboratory findings of proteinuria from a glomerular, tubular, overflow and other systemic or infectious causes. 
17. Discuss the indications and interpretation of the diagnostic modalities that aid in the identification of specific renal diseases to include:
a. Complete blood cell count

b. Chemistry (electrolyte) panel

c. Kidney function tests
d. Urinalysis, microscopic
e. Urine culture, sensitivity and cytology
f. 24-hour urine studies
g. Plasma osmolality
h. Urine electrolytes & osmolality
i. Lipid profile
j. Albumin level
k. ANA level
l. Serum and urine electrophoresis
m. Abdominal plain x-ray
n. Kidney, Ureter, Bladder (KUB) x-ray 
o. Coagulation studies
p. Renal ultrasound
q. Renal arteriography
r. IV pyelogram, cystoscopy
s. CT scan of the abdomen and pelvis
t. Renal biopsy

18. Outline the indications, contraindications and effectiveness of the specific therapeutic options for each renal condition or disease to include:

a. Correction of underlying hemodynamic and electrolyte abnormalities

b. Adjust medications for renal function

c. Anti-hypertensive agents

d. Lipid-lowering agents

e. Analgesics

f. Hemodialysis

g. Anticoagulants

h. Plasmapheresis 
i. Kidney transplantation

j. Cardiopulmonary monitoring

19. Define dialysis, identify the indications for dialysis treatment and its complications.

20. Explain the two major methods for dialyzing a patient to include hemodialysis and peritoneal dialysis.

21. Provide patient education regarding the above renal conditions or diseases including:
a. Avoid nephrotoxic medications and those that decrease renal blood flow (NSAIDs)
b. Diet modification with decreased intake of salt, fluids and protein
c. Importance of blood pressure and glucose control
d. Vaccination against influenza and pneumococcal disease
22. List the prognostic factors related to severity of disease in acute renal failure.
23. Discuss the effects of chronic renal failure on various organ systems including: cardiovascular, gastrointestinal, neurological, hematological, endocrine and fluid-electrolyte balance.
24. Know the complications and prognosis of each renal condition or disease to include: pulmonary edema, metabolic derangements, uremia, infection, pleural effusion and heart failure.

ELECTROLYTE DISORDERS

The first-year Physician Assistant student will be able to:

1. Describe the components of body fluids and the compartmental divisions of total body water to include intracellular and extracellular fluid spaces.

2. Define plasma osmolality, the equation for calculating osmolality and identify the plasma components that contribute to osmolality.

3. Identify the major extracellular and intracellular fluid ions.

4. Contrast the clinical manifestations of volume depletion and overload and identify what medical conditions may predispose patients to these conditions.

5. List the most common electrolytes to be imbalanced in renal disease, and contrast the etiology and clinical manifestations of each of the following electrolyte imbalances:

a. Sodium – Hyponatremia & Hypernatremia

b. Potassium – Hypokalemia & Hyperkalemia

c. Calcium – Hypocalcemia & Hypercalcemia

6. Explain the various etiologies of hyponatremia and how they relate to water balance to include:

a. Hypovolemic hyponatremia

b. Euvolemic hyponatremia

c. Hypervolemic hyponatremia

7. Explain the various etiologies of hypernatremia and how they relate to water balance to include:

a. Hypovolemic hypernatremia

b. Isovolemic hypernatremia

c. Hypervolemic hypernatremia

8. Identify etiology & pathophysiology of Syndrome of Inappropriate ADH Secretion (SIADH) and how it is related to clinical manifestations of the disease.

9. Contrast other causes of hyponatremia to include Redistributive, Drug-Induced, and Pseudohyponatremia.

10. Briefly discuss the principles of fluid replacement therapy.

11. Contrast the treatment for mild and moderate hyponatremia & hypernatremia in terms of categories of associated plasma volume.

12. Discuss the treatment of severe symptomatic hyponatremia and how inappropriate treatment may lead to central pontine myelosis.

13. Explain how acid-base balance affects potassium shift.

14. Discuss potassium replacement therapy for hypokalemia.

15. Identify the drug treatments for hyperkalemia and the mechanism of action in terms of: calcium, bicarbonate, insulin, glucose and albuterol.

16. Identify the hormonal mechanism of calcium control.

17. Define Chvostek & Trousseau’s sign.

18. Explain how magnesium, phosphate & albumin affect blood levels of calcium.

19. Describe the treatment methods for hypercalcemia and hypocalcemia.

20. Identify the characteristic EKG changes for hyperkalemia, hypokalemia, hypocalcemia and hypercalcemia.

GENITOURINARY TRAUMA & TUMORS

The first-year Physician Assistant student will be able to:

1. Describe genitourinary trauma based on location of injury: kidney, bladder, ureter, or urethra.

2. Identify causes of genitourinary trauma such as:

a. Penetrating injury – gun shot, stab wound, pelvic fracture

b. Blunt-force trauma – MVA, high-velocity falls, abuse, crush injuries

c. Sexual/foreign body injuries

3. List the clinical manifestations associated with genitourinary trauma to include hematuria, pelvic pain, abdominal distension and blood in urethral meatus.

4. Explain the contraindication for Foley catheter insertion in the case of urogenital trauma.

5. Describe current screening and diagnostic tests useful in the localization of bleeding source associated with genitourinary trauma in terms of diagnostic peritoneal lavage, pelvic/renal sonogram, pelvic x-ray, CT scan, intravenous pyelogram and cystogram.

6. Discuss treatment of genitourinary trauma based on location and severity of injury & identify emergency options such as catheterization, stenting, urinary diversion and/or reconstruction.

7. Identify the epidemiology, characteristics and compare the clinical manifestations of each of the following urogenital tumors to include:
a. Bladder cancer
b. Prostate cancer

c. Urethral cancer

d. Penile cancer

e. Testicular cancer

f. Benign kidney neoplasms

g. Malignant kidney neoplasms

8. List most common types of bladder carcinoma to include: transitional cell, adenocarcinoma, and squamous cell carcinoma.

9. List risk factors associated with each genitourinary neoplastic disease including:
a. Gender predilection and genetics
b. Smoking, cryptorchism
c. Occupational and chemical exposure, industrial carcinogens, history of radiation or chemotherapy
10. Discuss the etiology and pathophysiology associated with each renal disease. 

11. List most common malignant neoplasms of the kidney and describe their characteristics to include: Renal cell carcinoma, Transitional cell carcinoma and Wilm’s tumor

12. Compare and contrast germ cell vs. non-germ cell tumors of the testicle.

13. Describe cystic lesions of the kidney and their characteristics to include simple and complex cysts.

14. Discuss calcifications of the kidney and the link to tuberculosis & need for screening.

15. List the differential diagnoses for each of the genitourinary neoplastic diseases. 

16. Discuss differential diagnosis of testicular carcinoma and distinguishing characteristics of each of the following: inguinal hernia, hydrocele, varicocele, spermatocele and cystic disease.

17. Discuss the clinical manifestations associated with ureter obstruction or masses to include differentiation of acute vs. chronic and upper tract vs. lower urinary tract obstruction. 

18. Explain correlation of symptoms with external compressive source such as compression by the prostate, colon or gynecological source.

19. Discuss the indications and interpretation of the diagnostic modalities that aid in the identification of specific genitourinary neoplastic diseases to include:

a. Urinalysis

b. Digital rectal exam

c. PSA levels

d. Urine cytology

e. Cystoscopy

f. Renal ultrasound

g. Renal arteriography

h. Transrectal ultrasound

i. Tumor biopsy

j. IV pyelogram

k. Chest x-ray 

l. Chest CT and MRI scan

20. Identify common sonographic findings associated with ureter obstruction or masses to include hydroureter and hydronephrosis.
21. Outline the indications, contraindications and effectiveness of the specific therapeutic options for each genitourinary condition or disease to include:

a. Local tumor resection

b. Bladder reconstruction

c. Nephrectomy

d. Orchiectomy

e. Ureterectomy

f. Catheterization

g. Stenting

h. Adjuvant radiation or chemotherapy

i. Topical steroids

22. Know complications and prognosis of each genitourinary disease to include: urinary incontinence, sexual dysfunction, surgical disfigurement, associated psychological trauma.
23. Describe staging of urogenital carcinoma based on depth of invasion and/or local or distant metastasis to include Tumor, Nodes, and Metastasis – TNM staging system.
24. Explain local extension and lymphatic spread of female urethral carcinoma and why it is significant in treatment plan of female urethral carcinoma.
SEXUALLY TRANSMITTED DISEASES

The first-year Physician Assistant student will be able to:

1. Identify the epidemiology and compare the clinical manifestations and etiology of each of the following sexually transmitted diseases in the male and female to include:

a. Syphilis 
b. Gonorrhea 
c. Chlamydia 
d. Genital warts 
e. Genital Herpes 
f. Molluscum contagiosum 
g. Chancroid 
h. Granuloma Inguinale 
i. Lymphogranuloma venereum 
j. Trichomoniasis
2. List transmission factors in sexually transmitted diseases to include direct sexual contact with skin or mucus membranes and vertical transmission.

3. Describe the risk factors for acquiring sexually transmitted disease in terms of:

a. Number of sexual partners, age of first sexual encounter

b. Use of contraceptives, risky sexual behaviors

c. Previous history of sexually transmitted diseases

4. Know the gram stain appearance for the various etiological agents.

5. Discuss stages of syphilis and corresponding clinical manifestations including:

a. Stage I – painless chancre, regional lymphadenopathy

b. Stage II – flu-like symptoms, generalized rash and lymphadenopathy

c. Stage III – infects cardiovascular and neurological systems

6. Discuss the indications and interpretation of the diagnostic modalities that aid in the identification of specific sexually transmitted diseases to include:

a. Gram stain and culture of discharge

b. Lesion biopsy

c. Serological antibody tests, titers or DNA analysis for specific etiologies

d. RPR, VDRL, FTA-ABS

e. Acetowhitening and colposcopy

f. Pap smear

g. Wright’s stain

h. Wet-mount slide examination

7. Outline indications, contraindications and effectiveness of the therapeutic options for each sexually transmitted disease to include: appropriate antibiotics, antivirals, and supportive care.
8. Provide patient education regarding the above sexually transmitted diseases including:
a. Risk reduction counseling

b. Contraceptive use

c. Prophylactic therapy for frequent Herpes recurrences

9. Discuss complications of sexually transmitted diseases to include stricture or obstruction within genitourinary tract, PID, tubal infertility, ectopic pregnancy, chronic pelvic pain and sterility.
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EVALUATION CRITERIA:

The course grade for this section will be based on one end-of-course examination.

This examination is worth 9% of the entire PAC 03 Medicine course.

For information regarding grades, attendance, testing procedure and policy, make-up examinations and remediation please see the student handbook.
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