
My surgery for kidney cancer

Thomas J. Guzzo, MD, MPH
Chief, Division of Urology

Associate Professor of Surgery (Urology)
University of Pennsylvania Healthy System



Kidneys 

https://www.nccn.org/patients/guidelines/kidney/index.html
https://patients.uroweb.org/kidney-cancer/



Kidney cancer

Campbell-Walsh urology / editor-in-chief, Alan J. Wein ; editors, Louis R. Kavoussi, Alan W. Partin, Craig A.
Peters.—Eleventh edition.

Malignant cell growth (a tumor) in the kidneys 



Renal mass vs. kidney cancer 
vs. renal cell carcinoma (RCC)

• Not all renal masses are cancer, but most of them are 
(~ 85%)

• Bigger mass = more likely cancer
• Most kidney cancer called RCC

J Urol 2003, 170:2217
https://www.nccn.org/patients/guidelines/kidney/index.html



Incidence in United States
• The incidence of kidney cancer has been increasing steadily 

since the 1970’s (USA)
• Due  to  more  prevalent  use  of axial  imaging  (CT/MRI)
• Continue to increase over last decade, about 1% per/year (USA)

Eur J Cancer Prev 2002; 11: 171
Eur Urol 2015; 67: 519
Urol Clin North Am. 2008; 35(4):581
https://seer.cancer.gov/statfacts/html/kidrp.html



Kidney cancer demographics, 2019

• Male: 6th most common cancer diagnosis
• Female: 7th most common cancer diagnosis
• Male > Female 2:1
• Most frequently diagnosed at age 55-74
• Median age at diagnosis: 64
• About 14,770 people (9,820 men and 4,950 women) will die from this disease

CA Cancer J Clin. 2019 Jan;69(1):7-34
SEER 18 2010-2014 

https://www.ncbi.nlm.nih.gov/pubmed/30620402


Kidney cancer diagnosis

• Most kidney cancers are found by chance during 
imaging tests for other health problems

• Majority asymptomatic
• About 1 in 10 people do experience symptoms like 

pain in the side of the body, abdominal mass or blood 
in the urine

• Bone pain or a persistent cough could be signs that 
the cancer has spread through the body. This is 
known as metastatic disease

https://patients.uroweb.org/kidney-cancer/



Size is important

https://www.nccn.org/patients/guidelines/kidney/index.html



T Stage 1
Tumor ≤7 cm 

confined to kidney

T Stage 2
Tumor >7 cm 

confined to kidney

T Stage 3
Spread into renal vein, 

perirenal fat, or the 
vena cava

T Stage 4
Spread beyond renal 

fascia and into the 
adrenal gland

Stages of kidney cancer (TNM staging)

https://patients.uroweb.org/kidney-cancer/



Stages of kidney cancer (TNM staging)

N0 - No metastasis in lymph node

N1 - Metastasis in regional lymph node 

M0 - No distant metastasis 

M1 - Distant metastasis

Lung (75%)

Soft tissues (36%)

Bone (20%)

Liver (18%)

Cutaneous sites (8%)

CNS (8%)

https://patients.uroweb.org/kidney-cancer/



Stages of kidney cancer (TNM staging)

https://www.nccn.org/patients/guidelines/kidney/index.html

Majority



Stage migration

https://www.nccn.org/patients/guidelines/kidney/index.html

• The  greatest  increase  in incidence  has  been  in  small,   
clinically  localized  kidney cancers (Stage I [T1N0M0])

• The size of stage I cancers decreases



Survival and cancer stages

Campbell-Walsh urology / editor-in-chief, Alan J. Wein ; editors, Louis R. Kavoussi, Alan W. Partin, Craig A.
Peters.—Eleventh edition.



Kidney cancer treatment

• Surgery
• Active surveillance
• Thermal ablation
• Targeted therapy
• Immunotherapy
• Clinical trials 

• Cancer stages
• Cancer complexities 
• General health
• Your preferences for 

treatment

Surgery is the main treatment for the majority of 
kidney cancers, with the goal of removing the tumor 

and preserving normal kidney function. 



Surgical treatment

https://patients.uroweb.org
EAU guidelines, RCC

Radical nephrectomy Partial nephrectomy



My surgery for kidney cancer

Goals

Oncologic 
outcomes

Renal functional 
outcomes Morbidity

Cancer
removal is 
still priority

Nephron-
sparing
whenever
possible

Minimally-
invasive
whenever 
possible

Patients with localized RCC typically do not die of RCC
Increased emphasis on functional aspects
Functional outcomes for survivorship in most patients



My experiences
• Medical School: Temple University School of Medicine
• Residency (Urology): Hospital of the University of Pennsylvania
• Fellowship (Urologic Oncology): Johns Hopkins Hospital
• Faculty at Penn Medicine since 2009
• Focusing on surgical treatment, especially minimally-invasive 

surgery for kidney, prostate, bladder, testicular and other urologic 
cancers

Open surgery Laparoscopic surgery Robotic surgery

Unbiased opinion



Small kidney tumors

JAMA. 2019 Apr 23;321(16):1622-1623

Robot-assisted partial nephrectomy



Robot-assisted partial nephrectomy 
(RAPN)

https://www.uchealth.com/services/robotic-surgery/patient-information/benefits/
J Endourol. 2017 Sep;31(9):893-909

• Equivalent oncologic and functional outcomes 
• Less blood loss
• Fewer complications
• Reduced pain and discomfort
• Shorter hospitalization
• Faster recovery time and return to normal activities
• Smaller incisions, resulting in reduced risk of infection
• Better cosmetic appearance



What are the advantages

https://www.intuitive.com

Surgeons can perform delicate and complex procedures that 
may have been difficult or impossible with other methods, 

such as partial nephrectomy

• Immersive high-definition 3-D visualization
• Enhanced dexterity, fully articulating instruments
• Greater precision, intuitive computer-enhanced motion control



How it is done

Campbell-Walsh urology / editor-in-chief, Alan J. Wein ; editors, Louis R. Kavoussi, Alan W. Partin, Craig A.
Peters.—Eleventh edition.

When performing robotic surgery using the da Vinci Surgical System:
• The surgeon works from a computer console in the operating 

room, controlling miniaturized instruments mounted on three 
robotic arms to make tiny incisions in the patient.

• The surgeon looks through a 3-D camera attached to a fourth 
robotic arm, which magnifies the surgical site.

• The surgeon’s hand, wrist and finger movements are 
transmitted through the computer console to the instruments 
attached to the robot’s arms. The mimicked movements have the 
same range of motion as the surgeon allowing maximum control.

• The surgical team supervises the robot at the patient’s bedside.



Robot-assisted partial nephrectomy

No cancer recurrence since 2016



Intraoperative imaging at Penn

• Mission Statement: To improve the cancer care of surgery patients through 
intraoperative molecular imaging techniques

• 13 Surgeons (Thoracic, Urology, Neurosurgery, Surg Onc, Breast, ENT, Gyn Onc), 
2 Staff PhDs, 10+ Active Clinical Trials , Over 500 patients enrolled



Intraoperative imaging at Penn

J Urol. 2016 Mar;195(3):748-55
Clin Genitourin Cancer. 2017 Feb;15(1):e61-e64
Urology. 2017 Aug;106:133-138.



Intraoperative imaging in RAPN

Curr Urol Rep. 2015 Apr;16(4):20

Indocyanine green (ICG)



Intraoperative imaging in RAPN

J Endourol Case Rep. 2016 Nov 1;2(1):189-197

Folate receptor targeted dye OTL38



Laparoscopic/robotic radical nephrectomy
• Mostly for large (>7 cm) and/or endophytic tumors that 

partial nephrectomy would be oncologically unsafe but can 
still be done in a minimally invasive manner

• Robot is better than conventional laparoscopy 



Open radical nephrectomy with or 
without thrombectomy

• For very large tumors with or without tumor thrombus in renal 
vein or inferior vena cava (IVC)

• Cancer control is priority, complete resection of the tumor and 
thrombectomy allow for the best chance of cure

• Sometimes involves other surgical teams
• High volume institution for RCC IVC thrombectomy



Multidisciplinary surgical team

Nature Clinical Practice Urology volume 5, pages35–46 (2008) 

Cardiac 
Surgery

Surgical 
Oncology

Urologic 
Oncology

Vascular 
Surgery

Anesthesiology and Critical Care



Cytoreductive nephrectomy

• Established management options for selected individuals 
with metastatic renal cell cancer (mRCC) 

• Careful patient selection with multidisciplinary input is 
essential

JAMA Oncol. 2019 Feb 1;5(2):171-172



My surgery for kidney cancer
• Surgery is the main treatment for the majority of kidney cancers
• Most small kidney tumors/cancers can be surgically treated 

with robot-assisted partial nephrectomy
• Some larger tumors/cancers can still be done through 

minimally invasive approach, either partial nephrectomy or 
radical nephrectomy

• Open radical nephrectomy with or without thrombectomy are 
reserved for very large/complex cancers, multidisciplinary 
surgical team is often needed

• Cytoreductive nephrectomy is still recommended for certain 
patients

https://patients.uroweb.org/kidney-cancer/



https://www.nccn.org/patients/guidelines/kidney/index.html
https://patients.uroweb.org/kidney-cancer/
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