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Adrenal Cancer
Tara Morgan, Sammy Elsamra, Nicole Miller 


I. Learner Objectives
1. Gain a thorough understanding of adrenal surgical anatomy
2. Knowledge of basic embryology and histology of the adrenal gland
3. Physiology and common pathological conditions, especially as it applies to the work-up of an adrenal 	incidentaloma
4. Learn the unique peri-operative conditions, especially as it applies to the work-up of an adrenal inci-	dentaloma
5. Describe the presentation, diagnosis, and treatment of adrenal cortical carcinoma, with advanced 	knowledge of surgical treatment of the disease
6. Understand the role of multimodal therapy to treat malignant tumors of the adrenal gland and on-	going clinical trials 

II. Anatomy and Pathology 
1. Embryology and Histology
		a. Adrenal Cortex (Mesoderm)
i. zona glomerulosa
ii. zona fasciculata
ii. zona reticularis 
b. Adrenal Medulla (Ectoderm) 
i. Chromaffin cells 
2.Anatomy 
a. Gross Anatomic Appearance 
i. Adrenal Cortex 
ii. Adrenal Medulla 
b. Arterial and Venous Anatomy
c. Lymphatic and Nervous Innervation 
	i. Role in the release of catecholamines 
e. Anatomic Surgical Considerations 
i. Potential Bleeding Complications 
ii. Laterality differences
iii. Surgical relationships to adjacent structures   
3. Adrenal Incidentaloma 
a. Cortisol secreting tumors 
b. Aldosterone secreting tumors 
c. Lipid poor adenoma 
d. Lipid rich adenomas 
e. Myelolipomas
f. Adrenal cysts
4. Pheochromocytoma
5. Malignant Tumors 
a. Adrenal Cortical Carcinoma 

III. Epidemiology 
1. Incidence
a. Ethnic, racial, age factors
b. Exposure risk and other causes
c. Etiology of adrenal tumors 
2. Risk Factors 
a. Male to female ratio 
b. Exposure risks 
	3. Presentation 
	a. Age of onset
	b. Tumor Related Symptoms 
		i. Cushing’s Syndrome 
		ii. Virilization 
		iii. Feminization 
	4. Hereditary Cases/Genetic Syndromes 
	a. Li-Fraumeni Beckwith0Wiedemann
		b. MEN-1 
		c. McCune-Albright 
		d. Carney complex 
	5. Histopathology 
	a. Weiss criteria 
IV. Diagnosis and Staging 
(NCCN Guidelines: Clinical Diagnosis; https://www.nccn.org/professionals/physician_gls/pdf/neuroendocrine.pdf)
(“Adrenal Incidentalomas” (https://university.auanet.org/core/img/80_fig1.jpg)

1. Frequency of and indications for surgical excision  
2. Indications, limitations, and risks of biopsy 
3. Imaging characteristics, quantification intracellular lipid content 
4. Cortisol secreting tumors
	a. Initial Diagnosis: 
		i. Overnight low dose dexamethasone suppression test
		ii. Late night salivary cortisol test
		iii. 24-hour urinary free cortisol evaluation  
5. Aldosterone secreting tumors
	a. Initial Diagnosis: 
	b. Aldosterone to Renin Ratio (ARR)
	c. Indications for selective venous sampling
6. Malignant Tumors 
a. Adrenal Cortical Carcinoma   	
		i. Biochemical Workup 
			a. Testing for Excess Sex Hormones 
			b. Serum dihydroepiandosterone (DHEA) 
			c. 17-ketosteroids 
		ii. Imaging 
			a. Size Considerations 
			b. Contrasted and FDG PET CT Scans 
			c. MRI & CT characteristics
			d. Adrenal Scintigraphy 
	iii. TNM Staging
7. Pheochromocytoma/Paraganglioma 
	a. Metabolic Evaluation 
		i. Plasma Free Metanephrines 
		ii. Normetanephrine levels
		iii. 24 Hour Total Urinary Metanephrines
		iv. Fractioned Catecholamines 
	b. Imaging Characteristics
c. Non-Contrasted and Contrasted CT scan
		i. Absolute and relative washout
		ii. MRI 
		iii. “Light Bulb” Sign 
		iv. MIBG
		v. FDG-PET
	d. Biopsy Considerations 
	e. TNM Staging
8. Metastatic Lesions 
	a. Imaging and Diagnosis (https://university.auanet.org/core/img/80_fig3.png)
		i. Lipid density measurements on non-contrast CT
		ii. In-phase and out-of-phase MRI
		iii. Contrast-washout kinetics on contrast-enhanced CT					iv. Innovative Imaging
		v. meta-iodobenzylguanidine (MIBG) scanning 
	b. Innovative Biopsy techniques
V. Management  
1.Pheochromocytoma/Paraganglioma 
	a. Peri-operative Considerations 	
		i. Alpha receptor/Ca Channel blockade 
		ii. Hydration 
		iii. Vasoactive agents 
		iv. Anesthetic considerations
	b. Treatment Considerations 
	(NCCN Guidelines: https://www.nccn.org/professionals/physician_gls/pdf/neuroendocrine.pdf)
		i. Localized disease
			a. Focal Therapy
			b. Adrenal Sparing Surgery 
			c. Partial Adrenalectomy 
			d. Adrenalectomy 
				1. Open vs Laparoscopic vs. Robotic (single port and multiport)   
					i. Retroperitoneal Adrenalectomy
					ii. Transperitoneal Adrenalectomy 
				2. Complications and Post-Operative Considerations 

			e. Role of Radiation
		ii. Metastatic Disease 
			a. Chemotherapy Options and Approach to Metastatic Pheochromocytoma 
			b. Cytoreductive Surgery 
			c. Ongoing Clinical Trials 
	 
2. Adrenal Cortical Carcinoma 
		a. Peri-operative Considerations 
	b. Treatment Considerations 
		i. Localized disease
			a. Adrenalectomy 
				i. Open vs Laparoscopic vs. Robotic
					1.  Oncologic outcomes
					2.  Risk of seeding, impact of tumor size  
			b. Role of Regional Lymphadenectomy 
			c. Retroperitoneal technique 
			d. Transperitoneal technique
			e. Transdiaphramatic 
			f.  Single Port Surgery 
		ii. Management of tumor recurrences 
		iii. Role of Radiation 
			a. Primary Therapy 
			b. Neoadjuvant Therapy
			c. Adjuvant Therapy
		iv. Systemic Therapy 
			a. Primary and Neodjuvant Chemotherapy 
			b. Immunotherapy 	
			c. Adjuvant Chemotherapy  
		v. Metastatic Disease 
			a. Role of Adrenalectomy/Resection of Limited Metastasis 
			b. Cytoreductive Surgery/HIPEC
			c. Radiation Therapy 
			d. Systemic Therapy 
				i. Mitotane 
				ii. Adrenolytic Agents 
				iii. Checkpoint Inhibitors 
				iv. Combination Chemotherapy 
				v. Medical Management of Cortisol and Aldosterone Excess
	vi. Complications and Post-Operative Considerations
3. Adrenal Metastases 
		a. Focal Therapy
		b. Surgical approaches 
		i. Indication for adrenalectomy during radical nephrectomy 
		ii. Indications for surgical excision of adrenal metastases 
	c. Radiation/medical oncology 



Online Resources
Guidelines:
1. NCCN guidelines: https://www.nccn.org/professionals/physician_gls/pdf/neuroendocrine.pdf
2. European Network for the Study of Adrenal Tumors:  www.ensat.org
3. European Society for medical Oncology (ESMO): Adrenocortical carcinomas and malignant phaeochromocytomas: ESMO–EURACAN Clinical Practice Guidelines for diagnosis, treatment and follow-up† - Annals of Oncology
AUA Updates:
1. Adrenal Neoplasms - Oncology - Adult | Urology Core Curriculum (auanet.org)
2. Kidney, Adrenal, Ureter - Anatomy & Physiology | Urology Core Curriculum (auanet.org)
3. Daneshvar M, Bratslavasky G. Diagnosis and Management of Pheochromocytoma. AUA Update Series Volume 38, 2019.
4. Novakovic K, Ersahin C, Picken M, et al.: Malignant adrenal tumors. Lesson 30, Volume 23:242-247, AUA Update Series, 2004. 
Book Chapters:
1. Elkoushy, Mohamed Aly and Andonian, Sero. Surgical, Radiologic, and Endoscopic Anatomy of the Kidney and Ureter. [book auth.] Alan J Wein, et al., et al. Campbell-Walsh Urology. 11. Philadelphia : Elsevier, 2016, 42.
2. Anderson, James Kyle and Cadeddu, Jeffrey A. Chapter 1: Surgical Anatomy of Retroperitoneum, Adrenals, Kidneys and Ureters. [ed.] Alan J Wein, et al., et al. Campbell-Walsh Urology. 10th Edition. Philadelphia : Elsevier Saunders, 2012
3. Vaughan Jr., E. Darracott. Chapter 168: Adrenal Anatomy and Preparation for Adrenal Surgery. [book auth.] Joseph A Smith Jr., Stuart S Howards and Glenn M Preminger. [ed.] 3rd Edition. Hinman's Atlas of Urologic Surgery. Philadelphia : Elsevier Saunders, 2012
4. Surgical Anatomy and Embryology of the Adrenal Glands. Avisse, C, et al., 1, 2000, Surg Clin North Am, Vol. 80, pp. 403-415. 
5. Munver, Ravi, Yates, Jennifer K and Degen, Michael C. Surgical and Radiologic Anatomy of the Adrenals. [book auth.] Alan J Wein, et al., et al. Campbell-Walsh Urology. 11. Philadelphia : ELSEVIER, 2016, 64
6. Atlas of Laparoscopic and Robotic Urologic Surgery. 2017. Third Edition. Mary E. Westerman and George K. Chow. Chapter 40. 


Literature:
1. Mayo-Smith WW, Song JH, Boland GL, Francis IR, Israel GM, Mazzaglia PJ, Berland LL, Pandharipande PV. Management of Incidental Adrenal Masses: A White Paper of the ACR Incidental Findings Committee. J Am Coll Radiol. 2017 Aug;14(8):1038-1044. doi: 10.1016/j.jacr.2017.05.001. Epub 2017 Jun 23. PMID: 28651988. 
2. Boland GW, Goldberg MA, Lee MJ, et al.: Indeterminate adrenal mass in patients with cancer: evaluation at PET with 2-[F-18]-fluoro-2-deoxy-D-glucose. Radiology, 194:131-4, 1995.
3. Lenders JW, Duh QY, Eisenhofer G, Gimenez-Roqueplo AP, Grebe SK, Murad MH, et al. Pheochromocytoma and paraganglioma: an endocrine society clinical practice guideline. J Clin Endocrinol Metab. 2014;99:1915-42.
4. Shah MH, Goldner WS, Halfdanarson TR, Bergsland E, Berlin JD, Halperin D, et al. NCCN Guidelines Insights: Neuroendocrine and Adrenal Tumors, Version 2.2018. J Natl Compr Canc Netw. 2018;16:693-702.
5. Pacak K.: Preoperative management of the pheochromocytoma patient. J Clin Endocrinol Metab, 92:4069-79, 2007.Edge SE, Byrd DR, Compton CC.: AJCC Cancer Staging Manuel. 7th ed., 469-73, 2010
6. Ng L, Libertino JM.: Adrenocortical carcinoma: diagnosis, evaluation and treatment. J Urol, 196:5-11, 2003.
7. Fassnacht M, Dekkers O, Else T, Baudin E, Berruti A, de Krijger RR, Haak HR, Mihai R, Assie G, Terzolo M. European Society of Endocrinology Clinical Practice Guidelines on the Management of Adrenocortical Carcinoma in Adults, in collaboration with the European Network for the Study of Adrenal Tumors. Eur J Endocrinol. 2018 Jul 24. pii: EJE-18-0608. doi: 10.1530/EJE-18-0608. 
8. Viani GA, Viana BS. Adjuvant radiotherapy after surgical resection for adrenocortical carcinoma: A systematic review of observational studies and meta-analysis. J Cancer Res Ther. 2019;15(Supplement):S20-S26. doi:10.4103/jcrt.JCRT_996_15
9. Tella SH, Kommalapati A, Yaturu S, Kebebew E. Predictors of survival in Adrenocortical Carcinoma: An analysis from the National Cancer Database (NCDB). J Clin Endocrinol Metab. 2018 Jun 21. doi: 10.1210/jc.2018-00918. [Epub ahead of print]
10. Nelson DW, Chang SC, Bandera BC, Fischer TD, Wollman R, Goldfarb M. Adjuvant Radiation is Associated with Improved Survival for Select Patients with Non-metastatic Adrenocortical Carcinoma. Ann Surg Oncol. 2018 Jul;25(7):2060-2066. doi: 10.1245/s10434-018-6510-x. Epub 2018 May 10.
11. Fassnacht, M., Arlt, W., Bancos, I., Dralle, H., Newell-Price, J., Sahdev, A., Tabarin, A., Terzolo, M., Tsagarakis, S., & Dekkers, O. (2016). Management of adrenal incidentalomas: European Society of Endocrinology Clinical Practice Guideline in collaboration with the European Network for the Study of Adrenal Tumors, European Journal of Endocrinology, 175(2), G1-G34. Retrieved Aug 30, 2018, from https://eje.bioscientifica.com/view/journals/eje/175/2/G1.xml
12. Tang Y, Liu Z, Zou Z, Liang J, Lu Y, Zhu Y. Benefits of Adjuvant Mitotane after Resection of Adrenocortical Carcinoma: A Systematic Review and Meta-Analysis. Biomed Res Int. 2018;2018:9362108. Published 2018 Jun 4. doi:10.1155/2018/9362108
13. Hughes et al. Phase II Trial of Cytoreduction and Hyperthermic Intraperitoneal Chemotherapy for Recurrent Adrenocortical Carcinoma. J Surg Res 2018 232:383-388 
14. Fassnacht M, Terzolo M, Allolio B, et al. Combination chemotherapy in advanced adrenocortical carcinoma. N Engl J Med. 2012;366(23):2189-2197. doi:10.1056/NEJMoa1200966
15. Brandao LF, Autorino R, Laydner H, et al. Robotic versus laparoscopic adrenalectomy: a systemic review and meta-analysis. Eur Urol 65:1154-61, 2014.
16. Probst KA, Ohlmann CH, Saar M, et al. Robot-assisted vs open adrenalectomy: evaluation of cost-effectiveness and peri-operative outcome. BJU Int 118:952-957, 2016.
17. Hu Q, Gou Y, Sun C, et al: A systematic review and meta-analysis of current evidence comparing laparoendoscopic single-site adrenalectomy and conventional laparoscopic adrenalectomy. J Endourol 2013; 27: 676.
Videos:
1. Daniela Colleselli, Ahmed Magdy and Gunter Janetschek.  Partial Adrenalectomy.  Atlas of Laparoscopic and Robotic Urologic Surgery, 41, 318-323. Video:https://www.clinicalkey.com/#!/content/book/3-s2.0-B9780323393263000412?scrollTo=%23hl0000108
2.  Jovenel Cherenfant, Tricia Moo-Young and Richard Prinz.  Video Atlas of Advanced Minimally Invasive Surgery.  Chapter 34, 299-305.  Video: https://www.clinicalkey.com/#!/browse/book/3-s2.0-C20100655684?indexOverride=GLOBAL
3. Brandao, Luis Felipe; Autorino, Riccardo; Zargar, Homayoun; Krishnan, Jayram; Laydner, Humberto; Akca, Oktay; Mir, Maria Carmen; Samarasekera, Dinesh; Stein, Robert; Kaouk, Jihad. Robot-Assisted Laparoscopic Adrenalectomy: Step by Step Technique and Comparative Outcomes.  Published November 1, 2014. Volume 66, Issue 5. © 2014.  Video: adrenalectomy video - ClinicalKey Search
4. Shiu-Dong Chung, Victor Chia-Hsiang Lin, Shih-Chieh Chueh and Yao-Chou Tsai. Laparoendoscopic Single-Site Adrenalectomy for Adrenal Tumors: Initial Experience.  Videourology Vol 25, No. 4. 2011. Video: https://doi.org/10.1089/vid.2011.0034




Bladder Cancer 
Monish Aron, Roger Sur, Ahmed Ghazi

I. Learning Objectives:
1. Understand the anatomy, physiology, epidemiology, pharmacology, and pathology, germane to the diagnosis and management of patients with bladder cancer. 
2. Demonstrate knowledge and skills relevant for the diagnosis, staging and comprehensive clinical management of NMIBC and MIBC.
3. Demonstrate proficiency in all surgical procedures for NMIBC and MIBC
4. Articulate the role of the urologist in various scenarios in metastatic bladder cancer including the role of palliative surgery, chemotherapy, immunotherapy, clinical trials, and hospice care.

II. Anatomy and Pathology (histologic subtypes and respective biology):
1. Anatomy of the male and female pelvis 
	a. Male and female pelvic organs
	b. Pelvic neuroanatomy
	c. Pelvic vascular anatomy
	d. Lymphatic drainage/anatomy including risk of +LNI in various LN zones
	e. Small/large bowel anatomy relevant for diversion
2. Pathology 
	a. Physiology and innervation
	b. Pharmacology relevant to bladder function and surgical procedures on the bladder
	c. Normal histology of the bladder
	d. Histology of benign bladder lesions
3. Histology of bladder cancer 
	a. Urothelial/transitional cell
	b. Adenocarinoma: pathology and risk factors; management including urachal carcinoma
	c. Squamous carcinoma: pathology and risk factors 
	d. Variant: plasmacytoid/sarcomatoid/small cell/nested/micropapillary/glandular/neuroendocrine 

III. Epidemiology
1. Carcinogenesis and pathogenesis of bladder cancer
	a. Etiology, epidemiology , and risk factors
b. Pathogenesis and molecular pathways, genetic syndromes/risks, classification
c. Role of FGFR3, PIK3CA, TP53, RB1, chr 9q

IV. Diagnosis and Staging:
1. Clinical Presentation, Diagnosis and Staging
a. Common and uncommon presentations
		i. Guidelines for micro/gross hematuria evaluation 
b. Initial diagnostic procedures
c. Role of voided cytology 
	i. Indications
	ii. Sensitivity/Specificity
	iii. Interpretation and pitfalls
d. Role of urine biomarkers 
	i. Molecular biology and performance (sensitivity/specificity)
e. Office cystoscopy 				
	i. White light
	ii. HAL/blue light, Narrow Band Imaging (NBI)
	ii. Bladder wash cytology
f. Role of office biopsy and/or fulguration
g. TURBT with EUA 
	i. White light and blue light 
	ii. Technique, tips, tricks, complications
h. Repeat TURBT 
	i. Indications
	ii. Pathological upstaging
i. Laboratory evaluation: CBC, CMP, PT, PTT, T&S
j. Imaging
i. Upper tract imaging indications by risk group
ii. CT– urogram, MR- urogram, retrograde pyelography
iii. CT chest vs. CXR 
iv. Role of pelvic MRI
v. Role of bone scan
vi. Role of FDG PET scan
vii. Role of bone scan
k. Grading
	i. 1998 WHO/ISUP 
l. Staging
i. 2010 TNM/AJCC taging classification 
ii. Understanding of LN, hematogenous patterns of metastasis

V. Management:
1. Management of NMIBC
a. Risk stratified management based on AUA guideline
i. Indications, contraindications, and agents for intra-vesical chemotherapy at TURBT
b. Indication and timing of second look TURBT
c. Risk stratified follow up cystoscopy and imaging schedule
d. Role of induction and maintenance chemotherapy, and approved agents
e. Role of induction and maintenance BCG
f. Risks and complications of intravesical immunotherapy and chemotherapy 
g. BCG failure definitions and management options
h. Indications for radical cystectomy in NMIBC
i. Indications for partial cystectomy in NMIBC 
j. Risk stratified risk of under staging and progression
k. Risk stratified survival data
l. Clinical trials in the BCG refractory and unresponsive subset

2. Management of MIBC
a. Radical cystectomy in the male and female 
	i. Nerve sparing
ii. Vaginal sparing 
iii. Prostate capsule sparing
iv. Role of urethrectomy
v. Lymphadectomy/Extended LND – boundaries and technique
b. Indications and technical details
i. Open 
ii. Laparoscopic
iii. Multiport Robotic
iv Single-port Robotic  
v. Hybrid
c. Role of neoadjuvant chemotherapy
d. Options for the Cis-platinum ineligible patient
e. Role of adjuvant chemotherapy
f. Role of immunotherapy in the neoadjuvant and adjuvant setting
g. Risk stratified survival data and complications 
h. Urinary diversion 
i. Diversion types (ileal conduit, orthotopic continent, cutaneous continent)
ii. Ureteral anastomosis techniques 
iii. Indications
iv. Contraindications 
v. Techniques including intracorporeal MIS diversion 
vi. Results and QOL 
vii. Complications and metabolic abnormalities 
viii. Follow-up and long term management
i. Management of local or regional nodal recurrence
j. Role of tri-modality therapy
k. Salvage cystectomy
l. Role of partial cystectomy 
m. Radical TUR
3. Management of metastatic bladder cancer
a. Standard of care chemotherapy
	i. Indications
	ii. Outcomes
	iii. Efficacy
b. Role of immunotherapy
c. Second line  therapy
d. Third line therapy
e. Role of radiological intervention
`	f. Role of surgical intervention
g. Palliative cystectomy


References and Suggested Reading: 
1) AUA Core Curriculum
2) AUA Guidelines
3) AUA University podcasts
4) AUA Updates – as applicable
5) Landmark articles (see below)

Epidemiology (including risk factors):
1. Siegel R, Naishadham D, Jemal A: Cancer statistics, 2012. CA Cancer J Clin 62:10-29, 2012 
2. Morrison AS: Advances in the etiology of urothelial cancer. Urol Clin North Am 11:557-66, 1984 
3. Fleshner NE, Herr HW, Stewart AK, et al: The National Cancer Data Base report on bladder carcinoma. The American College of Surgeons Commission on Cancer and the American Cancer Society. Cancer 78:1505-13, 1996 
4. Morrison AS, Cole P: Epidemiology of bladder cancer. Urol Clin North Am 3:13-29, 1976 
5. Freedman ND, Silverman DT, Hollenbeck AR, Schatzkin A, Abnet CC. Association between smoking and risk of bladder cancer among men and women. JAMA. 2011 Aug 17;306(7):737-45.

Diagnosis and Staging:
1. Sobin LH, Wittekind C: Urinary Bladder, International Union against Cancer (UICC):TNM: Classification of Malignant Tumors. New York, Wiley-Liss, 1997, pp 187-190 
2. Streeper NM, Simons CM, Konety BR, et al: The significance of lymphovascular invasion in transurethral resection of bladder tumour and cystectomy specimens on the survival of patients with urothelial bladder cancer. BJU Int 103:475-9, 2009
3. Vargas HA, Akin O, Schoder H, et al: Prospective evaluation of MRI, (1)(1)C-acetate PET/CT and contrast-enhanced CT for staging of bladder cancer. Eur J Radiol 81:4131-7, 2012 
4. Kamat AM, Dinney CP, Gee JR, et al: Micropapillary bladder cancer: a review of the University of Texas M. D. Anderson Cancer Center experience with 100 consecutive patients. Cancer 110:62-7, 2007 
5. ICUD-EAU International Consultation on Bladder Cancer 2012: Screening, diagnosis, and molecular markers.Kamat AM, Hegarty PK, Gee JR, Clark PE, Svatek RS, Hegarty N, Shariat SF, Xylinas E, Schmitz-Dräger BJ, Lotan Y, Jenkins LC, Droller M, van Rhijn BW, Karakiewicz PI; International Consultation on Urologic Disease-European Association of Urology Consultation on Bladder Cancer 2012. Eur Urol. 2013 Jan;63(1):4-15.
6. Grossman HB, Soloway M, Messing E, et al: Surveillance for recurrent bladder cancer using a point-of-care proteomic assay. JAMA 295:299-305, 2006 

Management of NMIBC
1. Sauter G, Algaba F, Amin M, et al: Tumours of the urinary system: non-invasive urothelial neoplasias, in Eble JN, Sauter G, Epstein Jl, et al (eds): WHO classification of classification of tumours of the urinary system and male genital organs. Lyon, IARCC Press, 2004 
2. Fradet Y, Grossman HB, Gomella L, et al: A comparison of hexaminolevulinate fluorescence cystoscopy and white light cystoscopy for the detection of carcinoma in situ in patients with bladder cancer: a phase III, multicenter study. J Urol 178:68-73; discussion 73, 2007 
3. Fritsche HM, Burger M, Dietmaier W, et al: Multicolor FISH (UroVysion) facilitates follow-up of patients with high-grade urothelial carcinoma of the bladder. Am J Clin Pathol 134:597-603, 2010 
4. Grossman HB, Stenzl A, Fradet Y, et al: Long-term decrease in bladder cancer recurrence with hexaminolevulinate enabled fluorescence cystoscopy. J Urol 188:58-62, 2012 
5. Naselli A, Introini C, Timossi L, et al: A randomized prospective trial to assess the impact of transurethral resection in narrow band imaging modality on non-muscle-invasive bladder cancer recurrence. Eur Urol 61:908-13, 2012 
6. Sylvester RJ, van der Meijden AP, Oosterlinck W, et al: Predicting recurrence and progression in individual patients with stage Ta T1 bladder cancer using EORTC risk tables: a combined analysis of 2596 patients from seven EORTC trials. Eur Urol 49:466-5; discussion 475-7, 2006 
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10. von der Maase H, Sengelov L, Roberts JT, et al: Long-term survival results of a randomized trial comparing gemcitabine plus cisplatin, with methotrexate, vinblastine, doxorubicin, plus cisplatin in patients with bladder cancer. J Clin Oncol 23:4602-8, 2005 
11. Joudi FN, Smith BJ, O'Donnell MA: Final results from a national multicenter phase II trial of combination bacillus Calmette-Guerin plus interferon alpha-2B for reducing recurrence of superficial bladder cancer. Urol Oncol 24:344-8, 2006 
12. Morales A, Eidinger D, Bruce AW: Intracavitary Bacillus Calmette-Guerin in the treatment of superficial bladder tumors. J Urol 116:180-3, 1976 
13. de Reijke TM, Kurth KH, Sylvester RJ, et al: Bacillus Calmette-Guerin versus epirubicin for primary, secondary or concurrent carcinoma in situ of the bladder: results of a European Organization for the Research and Treatment of Cancer--Genito-Urinary Group Phase III Trial (30906). J Urol 173:405-9, 2005 
14. Sylvester RJ, van der MA, Lamm DL: Intravesical bacillus Calmette-Guerin reduces the risk of progression in patients with superficial bladder cancer: a meta-analysis of the published results of randomized clinical trials. J Urol 168:1964-70, 2002 
15. Sylvester RJ, van der Meijden AP, Witjes JA, et al: Bacillus calmette-guerin versus chemotherapy for the intravesical treatment of patients with carcinoma in situ of the bladder: a meta-analysis of the published results of randomized clinical trials. J Urol 174:86-91; discussion 91-2, 2005 
16. Au JL, Badalament RA, Wientjes MG, et al: Methods to improve efficacy of intravesical mitomycin C: results of a randomized phase III trial. J Natl Cancer Inst 93:597-604, 2001 
17. Di Stasi SM, Giannantoni A, Giurioli A, et al: Sequential BCG and electromotive mitomycin versus BCG alone for high-risk superficial bladder cancer: a randomised controlled trial. Lancet Oncol 7:43-51, 2006 
18. Di Stasi SM, Valenti M, Verri C, et al: Electromotive instillation of mitomycin immediately before transurethral resection for patients with primary urothelial non-muscle invasive bladder cancer: a randomised controlled trial. Lancet Oncol 12:871-9, 2011 
19. Babjuk M, Oosterlinck W, Sylvester R, et al: EAU guidelines on non-muscle-invasive urothelial carcinoma of the bladder, the 2011 update. Eur Urol 59:997-1008, 2011 
20. Kassouf W, Kamat AM, Zlotta A, et al: Canadian guidelines for treatment of non-muscle invasive bladder cancer: a focus on intravesical therapy. Can Urol Assoc J 4:168-73, 2010 
21. Abern MR, Owusu RA, Anderson MR, Rampersaud EN, Inman BA. Perioperative intravesical chemotherapy in non-muscle-invasive bladder cancer: a systematic review and meta-analysis. J NatlComprCancNetw. 2013 Apr 1;11(4):477-84.
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Urethral Cancer 
Monish Aron, Roger Sur, Ahmed Ghazi

I. Learning Objectives:
1. Understand the anatomy, physiology, epidemiology, pharmacology, and pathology germane to the diagnosis and management of patients with urethral cancer
2. Demonstrate knowledge and skills relevant for the diagnosis, staging and comprehensive clinical management of urethral cancer.
3. Demonstrate proficiency in all surgical procedures for treatment of urethral cancer.
4. Articulate the role of the urologist in various scenarios in locally advanced and metastatic urethral cancer including surgery, chemotherapy, radiation, palliative intervention, clinical trials, and hospice care.

II. Anatomy and Pathology
1. Male vs. Female
2. Anterior v Posterior Urethra
		a. Anatomic Delineation
		b. Regional histology/lining
		c. Blood Supply
		d. Lymphatic Drainage
3. Sites of Disease and Histologies
		a. Male v Female
i. Incidence of various histology (urothelial v adenocarcinoma v other) with respect to locations (proximal/posterior vs. distal/anterior) 
b. Histology of urethral diverticular carcinoma

III. Epidemiology
1. Male vs. Female
2. Caucasian v African American v other
3. Risk Factors and Pathophysiology
		a. Chronic inflammation
		b. Sexually transmitted infection
		c. Urethritis
		d. Urethral stricture disease
		e. HPV (*16/18)
4. Clinical Presentation
		a. Irritative or obstructive voiding
		b. Hematuria
		c. Primary urethral bleeding
		d. 3 D’s of urethral diverticulum (dyparunia, discharge, dysuria)

IV. Diagnosis and Staging
1. Physical Exam
		a. Presence of palpable mass
		b. Digital rectal exam (DRE)
		c. Palpation of inguinal nodes
		d. Lymphedema
2. Endoscopy
		a. Cystourethroscopy (urethra and bladder to rule out multifocality)
c. Biopsies (endoscopic, transvaginal needle core biopsy (solid mass in female diverticulum)
3. Staging: 2016 TNM/AJCC (8th Ed.) Staging System for Urethral Cancer]\
4. Imaging 
		a. Retrograde Urethrography
	b. Ultrasonography
	c. Abdominal-pelvic-inguinal imaging (CT, MRI, PET)
	d. Consideration of upper tract imaging if urothelial carcinoma

V. Management

1. Treatment of Male Urethral Cancer
		a. Locally Advanced Tumors
	b.Multimodal therapy
	c. Locally Advanced Non-Metastatic Urothelial Carcinoma
	d. Cisplatin-based neoadjuvant chemo followed by surgery with curative intent
	e. Squamous Cell Carcinoma
	f. Chemo-radiation or neoadjuvant chemo followed by surgical consolidation
	g. Transurethral Resection (TUR)
	h. Segmental Urethrectomy
	i. Penectomy and Perineal Urethrostomy
	j. Total Penectomy with Prostatectomy and Bladder Neck Closure
	k. Cystoprostatectomy
	l. Radiation therapy

2. Treatment of Female Urethral Cancer
		a. Transurethral resection (TUR)
		b. Partial Urethrectomy and Diverticulectomy
		c. Complete Urethrectomy with Bladder Neck Closure
		d. Cystectomy
		e. Radiation Therapy

3. Lymphadenectomy
		a. Differences based on palpable or enlarged nodes
		b. Differences in prophylactic dissection compared to penile cancer
4. Chemotherapy
		a. Indications
		b. Regimen differences based on histologic cancer type
5. Prognosis
		a. Stage based prognosis
		b. Poor prognostic featurs 
6. Radical Cystectomy and Urethral Recurrence
		a. Incidence and risk factors
		b. Presentation/Signs and symptoms
		c. Surveillance approach of urethral remnant


Suggested Readings:
1) AUA Core Curriculum
2) AUA Guidelines
3) AUA University podcasts
4) AUA Updates – as applicable
5) Landmark articles (see below)
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Prostate Cancer 
Thomas J Polascik, Evangelos Liatsikos, Ardeshir Rastinehad
I. Learner Objectives: 
The Endourology urologic oncology fellow should be able to discuss:
1. WHO / ISUP Gleason Grade Group scoring system 
2. ASAP, HGPIN and clinical implications
3. Prostate carcinogenesis hypotheses
4. Role of PSA and PSA derivatives for prostate cancer screening
5. Early detection guidelines from EAU, AUA, NCCN 
6. Techniques and complications of prostate biopsy including use of fusion image guidance, TRUS vs transperineal approaches, particularly on the detection and localization of clinically significant prostate cancer 
7. Differences between clinically significant vs indolent prostate cancer along with clinical implications e.g. treatment vs active surveillance
8. AJCC clinical staging system 
9. Contribution of predictive nomograms and risk-group stratification systems 
10. Indications for radiographic staging in diagnosed prostate cancer including utility and differences of PET scan
11. Candidate selection and protocols for active surveillance
12. The different radical prostatectomy approaches (i.e. open, laparoscopic, and robotic-assisted).
13. Radical prostatectomy modifications for improving oncologic and functional outcomes including indications for pelvic lymph node dissection (PLND).  
14. Complications associated with radical prostatectomy.
15. Management of biochemical recurrence after prostatectomy including timing of radiation therapy. 
16. Management of adverse prostatectomy pathological findings including consideration of adjuvant radiation therapy.
17. Patient selection for primary radiation therapy and qualities of various techniques (IMRT, SBRT, proton therapy, brachytherapy) and the definitions of success or failure (eg ASTRO, Phoenix, Stuttgart).
18. Early vs late complications following radiation therapy.
19. Impact of each treatment modality on quality-of-life measures
20. Biology of androgen axis/physiological impact of hormonal intervention for advanced prostate cancer 
21. Mechanism of action, oncologic outcomes of available androgen deprivation therapies.
22. Physiologic effect of hormonal manipulation and complications of androgen deprivation therapy.
23. Options for timetable and methods of androgen deprivation therapy 
24. Second line options for androgen-sensitive and insensitive prostate cancer including chemotherapy.
25. Urologists role in the management of advanced prostate cancer in conjunction with a multi-disciplinary team
26. Definitions of biochemical recurrence after radical prostatectomy, radiation and ablative therapy

II. Anatomy and Pathology: 
1. Prostate gland anatomy 
		a. Zonal anatomy and relation to prostate cancer, implications for diagnosis
		b. Vascular supply
		c. Neuroanatomy
		d. Related pelvic anatomy: surrounding structures, lymphatic drainage 
2. Cellular anatomy including androgen receptor and related downstream signaling
3.  Inflammation, oxidative stress, and carcinogenesis
4.  Normal prostate histology
5. High-grade PIN
		a. Biology and risk of cancer 
		b. Management
6. Atypical small acinar proliferation (ASAP)
		a. Biology and risk of cancer 
		b. Management
7. Prostate cancer histology
		a. Gleason Grade Group scoring system
i. Histologic patterns
ii. Grading of primary, secondary and tertiary patterns
iii. Prognosis
		b. Importance of basal cell layer in cancer
		c. Histologic variants and clinical implications
i. Intraductal Carcinoma
ii. Cribriform Pattern
iii. Neuroendocrine/Small cell 
		d. Clinical implications of biopsy findings 
i. Number and percent cores involvement, Gleason Grade Group score

III. Epidemiology:  
1. Incidence/prevalence of disease
			a. Risk factors for development of prostate cancer
					i. Age, race and ethnicity 
				ii. Geography
				iii. Germline mutations and family history
				iv. Role of androgens, 5-alpha reductase, androgen receptor  
				v. Obesity, diet, and inflammation
			b. Chemo/dietary prevention of prostate cancer
		c. Prostate Cancer Prevention Trial (PCPT)  
		d. REDUCE Trial 
		e. SELECT - Selenium, Vitamin E, Vitamin C
		f. Complementary and alternative medicine
2. Natural history of prostate cancer
a. Prognosis based on risk factors and phase of disease
b. 
IV. Diagnosis and Staging
1. Early Detection
a. PSA as a screening and disease monitoring instrument
i. Historical and current utility of cut-points 
· e.g. total PSA, age-specific PSA, PSA density, PSA velocity
ii. PSA isoforms and derivatives, and role in diagnostic workup 
b. Other markers used in screening to detect cancer 
i. Prostate Health Index (PHI)
ii. 4k Score
iii. TMPRSS2: ERG rearrangement
iv. Urinary markers 
v. Genomic markers 
c. Predictive models 
d. Screening studies - including long term follow up
i. The European Randomized study of Screening for Prostate Cancer (ERSPC) 
ii. The Prostate, Lung, Colorectal and Ovarian (PLCO) Cancer Screening Trial  
iii. Göteborg Randomized Population-Based Prostate-Cancer Screening Trial 
e. Possible risks/ benefits/harms/alternatives of screening
f. Current screening guidelines – AUA, NCCN, American Cancer Society, USPSTF

2. Diagnosis	
a. Interpretation of PSA values 
i. Assessment in the setting of inflammation and infection
b. Biopsy equipment, technique, complications for TRUS and transperineal
i. Antibiotic prophylaxis (AUA guideline)
ii. Use of anesthetics
iii. Use of extended biopsy template (12-14 cores)
c. Criteria and timing of repeat biopsy
d. Role of imaging in biopsy decisions and targeting
i. mpMRI - Role of mpMRI as a biomarker
a. Understanding of T2, DWI, DCE, spectroscopy
b. PIRADS and PPV/NPV
c. Fusion biopsy technique – transrectal, transperineal    
ii. Ultrasound and associated technologies
a. Elastography
b. Micro Ultrasound
c. Contrast Enhanced Ultrasound
d. Multi-parametric Ultrasound
g. Saturation biopsy (technique and indications) 
h. Role of transperineal mapping biopsy

2. Staging
a. AJCC staging system
i. Clinical TNM system
ii. Pathologic TNM system
b. Radiographic staging
i. Risk stratified indications for imaging:
a. Bone scan
b. CT
c .MRI
d. PET options and their clinical impact including Axumin, PSMA, Ga-68 

3. Risk Stratification, Prognostication
a. Nomograms, and other prognostic tools to predict pathologic results of surgery, response to therapy, or survival
i. Partin tables
ii. Kattan nomogram
iii. D’Amico classification
iv. NCCN classification
v. CAPRA score
vi. Epstein criteria for prediction of indolent disease
b. Genomic classifiers 

V. Management
1. Management of localized disease
a. Assessment of baseline function, comorbidity, life expectancy, quality of life, patient preferences and values
b. Active Surveillance
i. Indications and patient selection (AUA, NCCN criteria)
ii. Literature outcomes
iii. Surveillance protocols and triggers for initiating treatment
iv. Integration of genomic analysis [eg Prolaris, Oncotype DX, etc]
v. Integration of mpMRI
c. Radiation Therapy
i. Patient selection for radiation, including impact of disease characteristics, prostate size, urinary/sexual symptoms, comorbid conditions 
ii. Modalities of radiation therapy: brachytherapy, high dose implants, external beam using intensity modulation and image-guidance (IMRT, SBRT, etc), proton beam, hypofractionation
iii.  Relative comparative efficacy and side effects
iv. Appropriate use of adjuvant hormone therapy including duration and impact of risk group and comorbidity 
v. PSA response and definitions for biochemical recurrence 
vi. Oncologic outcomes
vii. Short and long-term complications 
d. Radical Prostatectomy
i. Patient selection and relative contraindications
ii. Impact of approach on oncologic and functional outcomes, and complications
a. Open retropubic
b. Perineal
c. Robotic – Single Port and Multi-Port 
d. Laparoscopic surgery 
iii. Impact of surgeon and facility experience on outcomes
iv. Indications for pelvic lymph node dissection based on risk category
v. Nerve-sparing techniques and indications
vi. Perioperative complications 
vii. Functional complications and management 
viii. Oncologic outcomes
a. Pathologic predictors of recurrence and management options
e. Focal and Whole Gland Ablative therapies
i. Cryotherapy
a. Patient selection - gland size, median lobe, underlying sexual and urinary function, assessment of patient preferences/values expectations.  Avoidance after TURP
b. Treatment methods and technique
c. Treatment complications and their management [eg avoidance of early TUR] 
d. Oncologic and functional outcomes
ii. HIFU 
a. Patient selection - gland size based on technology, underlying sexual and urinary function, assessment of patient preferences/values expectations.  
b. Treatment methods and technique
c. Treatment complications and their management 
d. Oncologic and functional outcomes

iii.  Laser, irreversible electroporation, photodynamic therapy, TULSA, new technologies 
a. Patient selection - gland size based on technology, underlying sexual and urinary function, assessment of patient preferences/values expectations. 
b. Treatment methods and technique
c. Treatment complications and their management 
d. Short-term oncologic and functional outcomes

iv. Focal vs whole gland approaches 
	a. Focal under development, similar concept to any partial gland treatment for 	preserving function and achieving oncologic control. 
	b. Current limitations: cancer as being multifocal, imaging precision, short to 	medium-term oncologic data, AS being an important component, not accepted 	as standard of care yet/lack of billing codes
	c. Patient counseling, setting expectations, adherence to monitoring program, 	ideally done as part of clinical trial or registry 

f. Comparative effectiveness and harms of treatments
i. Surgery vs. observation trials
ii. Observational studies

2. Management of locally advanced disease
a. Diagnostic evaluation and staging
i. Role of PSA kinetics, biomarkers
ii. Role of imaging including PSMA PET 
b. Role of surgery
i. Risk stratification methods 
ii. Management options for positive margins, seminal vesicle invasion and/or lymph node involvement
c. Role of radiation therapy and ADT options 

3. Management of locally recurrent disease; adjuvant treatment
a. Evaluation and patient/cancer characteristics for adjuvant vs local salvage treatment
b. Biochemical progression after radiotherapy: salvage radical prostatectomy vs salvage ablation 
c. Biochemical progression after RP or ablation: Adjuvant vs salvage radiation therapy after RP or ablation 

4. Survivorship
a. Impact of different therapies on quality of life
b. Management of common functional and therapy-related complications for local therapies (surgery: SUI, ED, BNC and radiation: ED, bowel, radiation cystitis) 

5. Management of Advanced Disease
			a. Initial management strategies for metastatic disease, lymph node positive 			disease and recurrence after primary therapy
				i. Case selection and evaluation of candidates for systemic therapy
				ii. Interpretation of staging studies
				iii. Biologic significance of androgen receptor signaling in advanced pros				tate cancer
				iv. Somatic genetic evaluations and impact on treatment selection and 				outcomes
			v. Hormone therapy
			a. LHRH agonist
			b. Orchiectomy
			c. LHRH antagonist
			d. Health maintenance for men on androgen deprivation therapy – 				i.e. bone health interventions
			e. Androgen receptor blockers
			f. Combined androgen blockade
			g. Intermittent versus continuous ADT therapy
			h. Secondary hormonal interventions
			i. Prevention or management of side effects of testosterone with				drawal 
			j. Role of Calcium/Vitamin D and bisphosphonates
			
			b. Management of castrate-resistant disease
			i. Definition of CRPC, natural history.
			ii. Chemotherapy
			a. Familiarity with trials showing effect of Docetaxel on survival and Mi-			toxantrone on palliation
			b. Cabazitaxel for progression after docetaxel
			iii. Immunotherapy
			a. Sipuleucel-T
			b. Theorized mechanism, administration, side effects and monitoring
	c. Trial data showing overall survival advantage vs. placebo
		iv. PROSTVAC – off the shelf vaccine
		v. Contemporary concepts of immunotherapy for prostate cancer
			vi. Novel hormonal therapies	
				a. Abiraterone
					i. Mechanism, co-administration with prednisone, side effects and 						monitoring
					ii. Trial data showing overall survival advantage vs. placebo in post-						chemo6 and pre-chemo settings
			b. Enzalutamide
		i. Mechanism, side effects and monitoring
		ii. Trial data showing overall survival advantage vs. placebo in 		post-chemo setting; pre-chemo trial pending
			iii. New agents and trial outcomes
			vii. Other novel therapies
			a.  Denosumab
		i. Mechanism, side-effects, and monitoring
		ii. Trial data showing improvement in skeletal-related events 		vs. bisphosphonates in men with bone metastases, and bone-		metastasis-free survival in men with CRPC
	b. Radium223

			viii. Role of clinical trials
			ix. Sequencing of available therapies 
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RENAL CELL CARCINOMA 
Jennifer Kuo, Ravi Munver

I. Learner Objectives

1. Demonstrate knowledge of renal and perirenal anatomy
2. Demonstrate knowledge of renal mass classification and renal cell carcinoma histology
3. Demonstrate understanding of the grading system of renal cell carcinoma
4. Demonstrate knowledge of the epidemiology of renal cell carcinoma
5. Demonstrate understanding of the risk factors for renal cell carcinoma
6. Demonstrate knowledge of the signs and symptoms of renal cell carcinoma
7. Demonstrate understanding of laboratory studies, imaging, and role of renal mass biopsy
8. Demonstrate understanding of the staging system and prognostic factors of renal cell carcinoma
9. Demonstrate understanding of the surgical anatomy of the kidney
10. Demonstrate knowledge of the indications and management options for localized renal masses
11. Demonstrate knowledge of surgical outcomes, management of complications, and surveillance
12. Demonstrate knowledge of the risk classification and prognosis for metastatic renal cell 
carcinoma
13. Demonstrate understanding of the role of surgery, systemic therapy, and radiation therapy for metastatic renal cell carcinoma

II. Anatomy and Pathology 

1. Anatomy of the kidney
	a. Renal parenchyma, renal sinus, collecting system, and ureter
	b. Relationship to the adrenal gland, musculature and surrounding organs
	c. Vascular anatomy of the kidney and relationship to great vessels		
	d. Abdominal and retroperitoneal anatomy
2. Classification of renal masses
	a. Malignant
		i.  Renal cell carcinoma
		ii. Urothelium-based carcinomas
			a. Urothelial carcinoma
			a. Squamous cell carcinoma
			b. Adenocarcinoma
		iii. Sarcomas
			a.  Leiomyosarcoma
			b.  Liposarcoma
			c.  Other sarcomas
		iv. Nephroblastoma (Wilm’s tumor)
		v. Neuroendocrine tumors
			a. Carcinoid (low grade)
			b. Neuroendocrine carcinoma (high grade)
			c. Neuroblastoma
		vi. Hematopoietic and Lymphoid tumors
			a. Lymphoma
			 b. Plasmacytoma
		vii. Metastasis
	b. Benign
		i. Cystic lesions
			a. Simple cyst
			b.  Complex cyst
			c. Hemorrhagic cyst
		ii. Solid lesions	
			a. Angiomyolipoma
			b. Oncocytoma
			c. Adenoma
			d. Congenital mesoblastic nephroma
			e. Cystic nephroma
			f. Reninoma (juxtaglomerular cell tumor)
			g. Renomedullary interstitial tumor
			h. Leiomyoma
			i. Fibroma
			j. Hemangioma
			k. Lymphangioma
			l. Schwannoma
			m. Solitary fibrous tumor
		iii. Inflammatory
			a. Abscess
			b. Focal pyelonephritis
			c. Xanthogranulomatous pyelonephritis
			d. Infected renal cyst
			e. Tuberculosis
			f. Rheumatic granuloma
					
	c. Histology of renal cell carcinoma subtypes (RCC)
		i. Clear cell RCC (70-80%)			
		ii. Papillary RCC
			a. Type 1 (5-10%)
			b. Type 2 (5-10%)		
		iii. Chromophobe RCC (3-5%)
		iv. Unclassified RCC (1-3%)
		v. Rare subtypes (<1%)
			a. Collecting duct carcinoma (carcinoma of the collecting ducts of Belllini)
			b. Renal medullary carcinoma
			c. Hereditary leiomyomatosis carcinoma & renal cell carcinoma-associated RCC 
			(HLRCC)
			d. Succinate dehydrogenase-deficient renal carcinoma
			e. Mucinous tubular and spindle cell 
			f.  Acquired cystic disease-associated RCC
			g. Tubulocystic RCC
			h. Mucinous tubular and spindle cell carcinoma
			i. Hybrid oncocytic chromophobe tumor

	d. Grading of renal cell carcinoma
		i. Fuhrman grading system (1982)
		ii. World Health Organization (WHO) / International Society of Urologic Pathologists
			(ISUP) grading system for clear cell RCC and papillary RCC (2014): Grade 1, 2, 3, 4

III. Epidemiology

1. Epidemiology of renal cell carcinoma
	a. Incidence
	b. Gender
	c. Age
	d. Race
	e. Familial / hereditary predisposition
2. Risk factors for renal cell carcinoma
	a. Environmental factors
		i. Tobacco exposure
		ii. Diet
		iii. Medications		
		iv. Radiation therapy
	b. Familial and Genetic subtypes
		i. von Hippel-Lindau disease (VHL)
		ii. Heredity papillary renal carcinoma (HPRC)
		iii. Hereditary leiomyomatosis and RCC (HLRCC)
		iv. Birt-Hogg-Dube syndrome (BHD) 
		v. Tuberous sclerosis complex (TSC)
		vi. Familial papillary RCC
	c. Patient factors
		i. Obesity	
		ii. Hypertension
3. Mortality rate

IV. Diagnosis and Staging

1. Signs and symptoms of renal cell carcinoma
	a. Classic triad: gross hematuria, flank pain, palpable abdominal mass
		i. Perinephric hematoma from spontaneous renal hemorrhage
	b. Metastatic disease
		i. Persistent cough
		ii. Bone pain	
		iii. Cervical adenopathy
		iv. Constitutional symptoms (weight loss, fever, malaise, etc.)
	d. Paraneoplastic syndromes
		i. Hypercalcemia
		ii. Hypertension
		iii. Nonmetastatic hepatic dysfunction (Stauffer syndrome)
2. Physical examination
	a. Palpable abdominal mass
	b. Lymphadenopathy
	c. Focal bone pain
	d. Varicocele
3. Laboratory studies
	a. Complete blood count
	b. Serum chemistry
	c. Calcium
	d. Lactate dehydrogenase
	e. Erythrocyte sedimentation rate
	f. C-reactive protein
	g. Alkaline phosphatase
4. Radiologic imaging
	a. Indications for diagnosis of renal cell carcinoma
		i. Computed tomography (CT)
		ii. Magnetic resonance imaging (MRI)
		iii. Ultrasonography
	b. Indications for staging of renal cell carcinoma
		i. Chest x-ray
		ii. Computed tomography (CT)
		iii. Whole body bone scan
		iv. Head CT/MRI	
		v. Positron emission tomography (PET)

5. Renal mass biopsy
	a. Indications
	b. Biopsy accuracy
	c. Risks of tumor seeding
	d. Complications

6. Staging and natural history
	a. Natural history
		i. Involvement of contiguous organs
		ii. Synchronous and metachronous disease
		iii. Recurrence
		iv. Metastatic potential of renal cell carcinoma
			a. Lymphatic
			b. Hematogenous
	b. Staging and prognosis
		i. Staging systems
			a. Robson system (1963): Stage I to IV
			b. American Joint Committee on Cancer (AJCC) TNM system, eighth edition (2016)
		ii. Prognostic factors
			a. Clinical
				i. Poor performance status
				ii. Systemic symptoms
				iii. Anemia
				iv. Abnormal laboratory values
			b. Anatomic
				i. Tumor size
				ii. Venous involvement
				iii. Extension into contiguous organs, including adrenal gland
				iv. Lymph node metastases
				v. Distant metastases and metastatic burden
			c. Histologic
				i. Nuclear grade
				ii. Histologic subtype
				iii. Sarcomatoid or rhabdoid differentiation
				iv. Tumor necrosis
				v. Vascular invasion
				vi. Perinephric or renal sinus fat invasion
				vii. Pelvicalyceal system invasion
				viii. Positive surgical margin

V. Management

1. Surgical anatomy
	a. Perirenal anatomy and surgical landmarks
	b. Incisions
		i. Open
		ii. Laparoscopic
		iii. Robotic – single port and multiport
	c. Approaches
		i. Transperitoneal	
		ii. Retroperitoneal
2. Management of localized renal masses
	a. Cystic neoplasms
		i. Bosniak classification (I, II, IIF, III, IV)
		ii. Indications for intervention and modalities of treatment
	b. Angiomyolipoma
		i. Risk factors for spontaneous hemorrhage
			a. Risk of malignant transformation
			b. Indications for intervention and modalities of treatment
				i. Angioembolization
				ii. Surgery
	c. Solid renal tumors 
		i. Tumor size, growth rate, risk of metastasis
		ii. Intervention and modalities of treatment
			a. Active surveillance
				i. Factors favoring active surveillance 
					a. Patient-related
						1. Older age
						2. Low life expectancy
						3. High comorbidities
						4. High perioperative risk
						5. Poor functional status
						6. Patient preference											7. Poor renal function
					b. Tumor-related
						1. Size < 3 cm
						2. Growth rate < 5 mm/year
						3. Non-infiltrative
						4. Low complexity
						5. Favorable histology on biopsy
				II. Protocols for active surveillance
				iii. Role of renal mass biopsy
				iv. Indications for intervention
			b. Thermal Ablation
				i. Indications
					a. Tumor size < 3 cm
					b. Tumor complexity
					c. Preexisting CKD
					d. Risk factors for CKD
					e. Multifocal tumors
					f. Bilateral renal tumors
					g. Solitary kidney
					h. Familial RCC
				ii. Technique
					a. Radiofrequency ablation (RFA)
					b. Cryoablation
					d. Microwave ablation (MWA)
				III. Mechanism of action
				iv. Approaches
					a. Percutaneous
					b. Laparoscopic
				v. Complications and management
				vi. Tumor persistence/recurrence and management
				vii. Outcome data
				viii. Follow-up surveillance
			c. Partial Nephrectomy (nephron-sparing surgery)
				i. Indications
					a. Age
					b. Tumor size
					c. Tumor complexity
					d. Preexisting chronic kidney disease
					e. Risk factors for chronic kidney disease
					f. Multifocal tumors
					g. Bilateral renal tumors
					h. Solitary kidney
					i. Familial RCC
				ii. Technique
					a. Open
					b. Laparoscopic
					c. Robotic (single port and multiport) 
				iii. Approaches
					a. Transperitoneal
					b. Retroperitoneal
				iv. Warm ischemia
				v. Complications and management
				vi. Tumor persistence/recurrence and management
				vii. Outcome data
				viii. Follow-up surveillance
			d. Radical Nephrectomy
				i. Indications
					a. Age
					b. Tumor size
					c. High tumor complexity
					d. Imaging characteristics
					e. Absence of preexisting chronic kidney disease
					f. Normal contralateral kidney
				ii. Technique
					a. Open
					b. Laparoscopic
					c. Robotic (single port and multiport)
				iii. Approaches
					a. Transperitoneal
					b. Retroperitoneal
				iv. Lymphadenectomy  
					a. Templates
					ii. Chylous leak or chylous ascites risk and management
				v. Tumor thrombus surgical techniques
			 	vi. Management of the adrenal gland
				vii. Complications and management
				viii. Tumor recurrence and management
				ix. Outcome data
				x. Follow-up surveillance

	c. Management of renal mass in special situations
		i. Bilateral renal masses
		ii. Chronic kidney disease
			a. End-stage renal disease

3. Management of metastatic disease 
	a. Risk classification for prognosis and survival in metastatic renal cell carcinoma
	b. Neoadjuvant and adjuvant therapy for metastatic renal cell carcinoma
	c. Cytoreductive nephrectomy
		i. Indications and timing
			a. Technique
				i. Open
				ii. Laparoscopic
				iii. Robotic
			b. Approaches
				i. Transperitoneal
				ii. Retroperitoneal
			c. Lymphadenectomy  
			d. Tumor thrombus surgical techniques
			e. Management of the adrenal gland
			f. Complications and management
			g. Tumor recurrence and management
			h. Outcome data
	
	d. Systemic therapy
		i. Chemotherapy
		ii. Immunotherapy	
		iii. Targeted therapies
 
	e. Radiation therapy
		i. Bone metastasis
		ii. Brain metastasis

	f. Metastasectomy
		i. Indications
		ii. Outcomes
		iii. Multimodal therapy
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Upper Tract Urothelial Carcinoma
Jennifer Kuo, Ravi Munver


I. Learner Objectives

1. Demonstrate knowledge of the anatomy and physiology of the upper urinary tract
2. Demonstrate knowledge of the relationship of the upper urinary tract collecting system and ureter to
surrounding organs
3. Demonstrate an understanding of the pathologic differences between normal urothelium and urothelial carcinoma
4. Demonstrate an understanding of the grading of upper tract urothelial carcinoma
5. Demonstrate knowledge of malignant variants of upper urinary tract cancers
6. Demonstrate knowledge of the epidemiology of upper tract urothelial carcinoma
7. Demonstrate understanding of the risk factors for upper tract urothelial carcinoma
8. Demonstrate knowledge of signs and symptoms of upper tract urothelial carcinoma
9. Demonstrate understanding of the evaluation of the upper urinary tract
10. Demonstrate familiarity with the staging and natural history of upper tract urothelial carcinoma
11. Demonstrate understanding of the endoscopic management of upper tract urothelial carcinoma
12. Demonstrate knowledge of surveillance and management after endoscopic treatment
13. Demonstrate understanding of the indications for nephroureterectomy
14. Demonstrate knowledge of indications, management, and complications associated with 
nephroureterectomy
15. Demonstrate knowledge of indications, management, and complications associated with distal and 
segmental ureterectomy
16. Demonstrate understanding of surgical techniques for nephroureterectomy, distal ureterectomy, and bladder cuff management
17. Demonstrate understanding of the indications for chemotherapy for localized, advanced, and metastatic upper tract urothelial carcinoma
18. Demonstrate understanding of neoadjuvant and adjuvant chemotherapy

II. Anatomy and Pathology 

1. Gross anatomy of the upper urinary tract collecting system and ureter, including relationship to renal parenchyma, adrenal gland, musculature, great vessels, bladder, female pelvic organs
2. Blood supply to the kidney, upper urinary tract collecting system, and ureter

3. Lymphatic drainage of the kidney and ureter

4. Histology of upper urinary tract urothelium
		a. Renal pelvis and calyces
		b. Ureter
5. Histology of non-invasive upper tract urothelial neoplasms and urothelial carcinoma
		a. Papilloma
			b. Inverted papilloma
				i. Type 1 (benign)
				ii. Type 2 (malignant)
			c. Fibroepithelial polyp
			d. Papillary urothelial neoplasm of low malignant potential (PUNLMP)
		e. Carcinoma in situ
			f. Ta urothelial carcinoma
6. Histopathology of invasive upper tract urothelial carcinoma
		a. Lamina propria invasion
		b. Muscularis propria invasion
		c. Lymphovascular invasion

7. Grading of upper tract urothelial carcinoma
		a. World Health Organization (WHO) 1973: Grade 1, 2, 3
		b. World Health Organization (WHO) / International Society of Urologic Pathologists (ISUP) 			classification 2004: Low grade, High grade
			c. World Health Organization (WHO) 2016: Low grade, High grade

8. Histopathology of malignant variants of upper urinary tract cancer
			a. Urothelial origin
				i. Micropapillary carcinoma
		b. Nonurothelial origin
				i. Squamous cell carcinoma
			ii. Adenocarcinoma
			iii. Neuroendocrine carcinoma
			iv. Lymphoepithelial-like carcinoma
				v. Sarcoma

III. Epidemiology

1. Epidemiology of upper tract urothelial carcinoma
		a. Incidence
		b. Gender
		c. Age
		d. Race
		e. Familial / hereditary predisposition

2. Risk factors
		a. Genetic predisposition
		b. Environmental factors
			i. Tobacco exposure
			ii. Occupational exposure
			iii. Other risk factors
				a. Radiation
				b. Chronic inflammation and infection
				c. Balkan nephropathy
				d. Aristolochic acid
				e. Analgesic abuse
				f Iatrogenic factors

3. Mortality rate

IV. Diagnosis and Staging

1. Signs and symptoms
a. Microhematuria: AUA/SUFU Guideline; Gross hematuria 
2. Endoscopic evaluation of the upper urinary tract
	a. Retrograde ureterorenoscopic evaluation
		i. Antegrade endoscopic evaluation
		ii. Ureteral / renal washings
	b. Biopsy
		i. Forceps
		ii. Baskets
3. Cytology and tumor markers
	a. Cytology
		i. Diagnostic efficacy for low and high grade upper tract urothelial carcinoma
	b. Fluorescence in situ hybridization (FISH)
	c. Tumor markers
		i. NMP22
		ii. Bladder tumor antigen (BTA)
		iii. Molecular markers
4. Radiologic imaging
	a. Computed tomographic (CT) urography
	b. Retrograde urography
	c. Magnetic resonance (MR) urography
	d. Ultrasonography
6. Staging and natural history
	a. Natural history
		i. Recurrence
		ii. Involvement of ureter and renal collecting system
		iii. Synchronous and asynchronous localizations
			a. Upper tract recurrence after bladder cancer
			b. Bladder recurrence after upper tract cancer
			c. Carcinoma in situ
		iv. Metastatic potential of upper urinary tract urothelial carcinoma
			a. Dissemination of Disease
			b. Lymphatic
			c. Hematogenous
			d. Epithelial
			e. Panurothelial disease
	b. Staging and prognosis
		i. TNM classification of upper tract urothelial carcinoma
		ii. Preoperative prognostic factors
			a. Age, sex, ethnicity
			b. Tobacco consumption
			c. Tumor location
			d. Surgical delay
		iii. Postoperative prognostic factors
			a. Tumor stage and grade
			b. Lymph node involvement
			d. Lymphovascular invasion
			d. Surgical margins			
		
V. Management

1. Low grade upper tract urothelial carcinoma 
	a. Endoscopic treatment of upper tract urothelial carcinoma
		i. Retrograde ureteroscopy and ureteropyeloscopy
			a. Semirigid ureteroscopy
		ii. Flexible ureteroscopy
			a. Ureteroresectoscope
			b. Access sheaths
		iii. Antegrade percutaneous nephroureteroscopy
			a. Establishment of nephrostomy tract 
			b. Instrumentation
				i. Rigid nephroscope
				ii. Standard resectoscope
				iii. Flexible cystoscope
		iv. Resection and ablation modalities
			a. Electrosurgical energy
			b. Laser energy
				i. Holmium:yttrium-aluminum-garnet (Ho:YAG)
				ii. Neodynium:yttrium-aluminum-garnet (Nd:YAG)
				iii. Thulium:yttrium-aluminum-garnet (Tm:YAG)
		v. Staged or repeat endoscopic treatment
				a. Multifocal tumors
				b. Bilateral upper tract tumors
				c. Solitary kidney
		vi. Risks and complications

b. Surveillance and management after endoscopic treatment
		i. Frequency and timing of surveillance cystoscopy, ureteroscopy, and radiologic imaging
			a. Intrarenal, intraureteral, and intravesical therapies

c. Nephroureterectomy
		i. Indications
			a. Large tumors
			b. Multifocal tumors
			c. Tumors in challenging locations
			d. Failed endoscopic treatment
			e. Recurrent tumors

2. Management of high grade upper tract urothelial carcinoma
	a. Nephroureterectomy
		i. Indications
		ii. Risks and complications
		iii. Intravesical chemotherapy for bladder tumor prevention
	b. Distal ureterectomy
		i. Indications
		ii. Intraoperative margin assessment
			a. Role of intraoperative ureteroscopy
			b. Ureteral reimplantation
				i. Direct ureteroneocystostomy
				ii. Psoas muscle hitch
				iii. Boari flap
			c. Risks and complications
	c. Segmental ureterectomy
		i. Indications
		ii. Intraoperative margin assessment
		iii. Role of intraoperative ureteroscopy
		iv. Ureteroureterostomy
		v. Risks and complications
3. Surgical technique for nephroureterectomy and distal ureterectomy
	a. Open surgery
		i. Single incision
		ii. Two incisions
	b. Laparoscopic surgery
		i. Transperitoneal approach
		ii. Retroperitoneoscopic approach
			iii. Conventional versus hand-assisted approach
	c. Robotic surgery
		i. Multi-port approach
		ii. Single-port approach
	d. Distal ureter and bladder cuff management
		i. intravesical
		ii. extravesical
		iii. endoscopic

	e. Lymphadenectomy
		i. Indications
		ii. Template
			a. Renal pelvis tumors
			b. Upper and mid ureter
			c. Distal ureter

4. Systemic Therapy
	a. Chemotherapy for surgically treatable high grade upper tract urothelial carcinoma
		i. Indications and timing
		ii. Neoadjuvant chemotherapy
		iii. Adjuvant chemotherapy 
	b. Chemotherapy for surgically untreatable locally advanced disease
		i. Indications and timing
	c. Chemotherapy for metastatic disease
		i. Indications and timing
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Penile Cancer
Sammy Elsamra, Tara Morgan, Nicole Miller

I. Learner Objectives: 
	1) Describe Grade and Stage of Penile Cancer
	2) Highlight Treatment Modalities based on Penile Cancer Grade and Stage
	3) Appraise Utility of Minimally Invasive Approach to Inguinal Lymph Node Dissection
	4) Summarize Imaging for Penile Cancer Staging and Surveillance
	5) Review Treatment Options for Metastatic Penile Cancer

II. Anatomy and Pathology 
1. Gross Anatomy of Penis
	a. Lymphatic Drainage and inguinal basin
	b. Histology (AUA Pathology for Urologists)
		i. Benign
		ii. Pre-malignant
		iii. Verrucous carcinoma/ Giant condyloma acuminatum
		iv. Squamous cell carcinoma
		v. Non squamous malignancy 
			a. Basal cell
			b. Melanoma
			c. Paget’s
			d. Sarcoma 
III. Epidemiology
1. Incidence and Prevalence
	a. Geographic Distribution
	b. Age distribution
	c. Racial distribution
2. Risk Factors
	a. Foreskin & circumcision
	b. HPV (sexual habits/partners/HPV vaccine)
	c. Other Risk Factors (Smoking, PUVA, etc)

IV. Diagnosis and Staging	
	a. Penile Phenotype with Focus on Differentiating from Malignancy
	b. Evaluation - Biopsy
		i. Biopsy vs Circumcision
ii. Tumor grading – 2016 AJCC 
	c. Evaluation -  Staging
		i. Clinical and Pathological Staging – AJCC/TNM
			a. Physical Exam 
				i. Penis
				ii. Groin/inguinal nodes
			b. Imaging 
				i. CT
				ii. MRI
				iii. PET- CT
	d. Lymph node assessment 
		i. FNA
		ii. Dynamic Sentinel Lymph Node Biopsy

V. Management
1. Primary tumor
	a. Topical Therapy
		i. Specific Agents (indications, efficacy, safety, side effects)
	b. Laser Therapy
	c. Mohs micro surgery
	d. Penile-sparing surgical excision
	e. Partial Penectomy
	f. Total Penectomy
	g. Radiotherapy for primary treatment of penile tumor
2. Treatment of Lymph Nodes
	a. Risk Stratification for Occult Lymph Node Involvement
	b. Management of Enlarged LN at diagnosis (antibiotics vs FNA)
	c. Dynamic Sentinel Lymph Node biopsy
	d. Indications for Inguinal and Pelvic Lymphadenectomy 
		i. Prophylactic
		ii. Therapeutic 
	e. Technique of Lymphadenectomy
		i. Inguinal and Pelvic 
			a. Anatomic boundaries of Pelvic LND
			b. Anatomic boundaries of Inguinal LND
				i. Superficial vs. deep
a. Open
b. Laparoendoscopic 
c. Robotic Assisted
	f. Radiation (Typically utilized for neoadjuvant or palliative)
3. Metastatic Disease
a. High Risk Features for Metastasis (> 3 unilateral LN positive, Extra-nodal Extension, Pelvic Lymphadenopathy)
b. PET-CT for staging
c. First-Line Chemotherapy (TIP)
d. Consolidative Surgery for those with response
e. Second-Line Chemo
1. Epidermal growth factor receptor (EGFR/HER) targeting agents
2. Dacomitinib, a potent pan-HER tyrosine kinase inhibitor (TKI)
3. Clinical Trials: NCT01728233 & NCT02541903
4. Agents targeting HPV Proteins E6/E7
5. PD-1 and PD-L1 clinical trials (NCT03391479, NCT02837042)
f. Radiotherapy (neoadjuvant for tumors > 4 cm and for palliation)
4. Palliation
5. Post-treatment surveillance 
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Testis Cancer 
Brijesh Patel, Mark G Biebel, Oscar Fugita, Tom Chi and Sherb Figenshau

I. Learning Objectives
1. Knowledge of the anatomy, epidemiology, and pathology relevant to testis cancer.
2. Understanding of the diagnosis and staging workup for testis cancer and the stage-based management strategies.
3. To discuss the known differences between open and minimally invasive retroperitoneal lymph node dissection, and how to decide on which approach is best for each patient.
4. Understand the different setup and operative considerations one should take when performing robotic RPLND.
5. To examine prevention and management strategies for complications associated with robotic RPLND.

II. Anatomy and Pathology
1. Anatomy
a. Normal function
b. Size
c. Scrotal layers and structure (ie: dartos, cremasteric fascia and muscle, etc)
d. Testis structure – tunica vaginalis and albuginea, seminiferous tubules
e. Arterial blood flow – gonadal, cremasteric and deferential
f. Venous drainage
g. Lymphatic drainage and implications for metastasis

2. Pathology
a. Seminoma
i. Incidence and age prevalence
ii. Tumor marker characteristics
b. NSGCT
i. Embryonal 
a. Incidence and age
b. Tumor marker characteristics
ii. Yolk Sac
a. Incidence and age (children)
b. AFP only
c. Schiller-Duval Bodies
iii. Choriocarcinoma
a. Incidence and age
b. HCG only
c. Mixed with other cell types
iv. Teratoma
a. Incidence and age
b. No tumor markers
c. Chemo/radio resistant

III. Epidemiology
1. Age
2. GCT and sex cord stromal tumors (Leydid and Sertoli) distribution
3. Risk factors
a. Intratubular germ cell neoplasia (50% risk of testis cancer)
b. Cryptorchidism
c. Family history
4. Presentation
a. Localized – painless scrotal mass
b. Metastatic – location, pain, dyspnea
c. Bilateral incidence and metachronous risk

IV. Diagnosis and Staging
1. History and physical
2. Scrotal US
a. Solid lesion
3. Radical Orchiectomy 
a. Diagnostic tool and therapeutic
b. Sperm banking
c. prosthetic
4. Staging
a. Axial imaging: CT – chest, abd, pelvis.  MRI as needed
b. Brain imaging only if suspicious
c. Tumor markers
i. AFP
a. Tumor association
b. Half-life
ii. bHCG
a. Tumor association
i. Choriocarcinoma always
ii. Others may
b. Half-life
c. False positive causes
iii. LDH
a. Reflective of disease burden
b. Half-life
iv. MicroRNA and other novel biomarkers
d. AJCC TNM staging system (8th Edition)
i. Clinical
a. Post-orchiectomy risk stratification (good, intermediate, poor)
ii. Pathologic – post RPLND

 
V. Management
1. Pure Seminoma
a. NCCN Guidelines by stage
i. Surveillance
a. protocol
Ii. Radiation therapy 
b. template
b. Primary chemotherapy 
i. BEP and alternatives
ii. Morbidity
c. Management of residual mass (< 3 cm vs > 3 cm)
i. Impact of tumor markers
ii. Imaging – PET activity
iii. RPLND and template
iv. Salvage chemotherapy
2. NSGCT
a. NCCN Guidelines by stage
b. Risk factors at orchiectomy
i. Lymphovascular invasion
ii. pT2-4
iii. embryonal carcinoma predominance
iv. teratoma
c. Surveillance by stage
i. protocol
d. RPLND
i. Nerve-sparing
ii. Template by stage
iii. Open vs. laparoscopic/robotic
e. Impact of tumor marker elevation
i. Preoperative
ii. Postoperative and role of salvage chemotherapy
f. Primary chemotherapy
i. BEP
a. morbidity
ii. Residual mass (< 1 cm vs > 1 cm) and role RPLND
iii. Salvage chemotherapy if persistent disease after RPLND

3. RPLND
A. Open technique
I. Template by stage
II. Nerve-sparing
III. Complications
A. Ejaculatory dysfunction
B. Lymhocele and chyle leak
B. Robotic/Laparoscopic technique
I. Template by stage
II. Nerve-sparing strategies
III. Efficacy by clinical stage
IV. Patient positioning options and port placement
V. Complications
A. Ejaculatory dysfunction
B. Lymphocele and chyle leak
C. Consideration of preoperative chemotherapy (bleomycin and pulmonary toxicity)
D. Contraindications to open and robotic techniques
I. Prior surgery
II. Tumor size and location
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