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Learning Objectives

 Be familiar with the epidemiology of prostate cancer

 Know the national guidelines on prostate cancer 

screening

 Recognize the different treatment options for prostate 

cancer

 Be familiar with minimally invasive robotic prostate 

surgery



2021 Statistics

 Prostate  cancer continues to be the most common 

( nonskin) cancer  in men in the US

 Prostate cancer is the second leading cause of 
cancer death in men, exceeded only by lung cancer

 Estimated  248,530 new diagnoses 

 Estimated 34,130  cancer-related deaths



Cancer Statistics 2012

CA Cancer J Clin. 
2012 Jan-
Feb;62(1):10-29



Cancer Statistics 20195

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



Statistics

 Majority of men diagnosed with prostate cancer will 

die from other causes

 Autopsy results show 30% of men older than 50 years of 

age and 70% of men older than 70 years  have occult 

prostate cancer 

 10 year risk of death from prostate cancer is 8% for well 

differentiated cancer and 26% for poorly 

differentiated cancer 

Coley et al. Ann Int Med 1997



Early Detection

 Digital Rectal exam 

(DRE)**

 Prostate Specific 

Antigen blood test 

(PSA)

 15% of men with 

prostate cancer have 

a normal PSA

https://reference.medscape.com/viewarticle/918406



PSA Screening

 PSA is a protein produced by the prostate

 It is specific to the prostate but not to prostate cancer 

, as other factors like infection, instrumentation, or 

inflammation of the prostate can cause an elevated 

PSA**



PSA Screening

 Prostate cancer that is felt by rectal exam represents a 

higher stage than one diagnosed by biopsy done due 

to elevated PSA 

 Prostate cancer does not cause any symptoms in its 

early stages and thus the importance of the screening 

PSA test. 



Social determinants

 African Americans have the highest incidence of 

prostate cancer in the US . Studies have shown that 

AA are less likely to pursue screening compared to 

other ethnic groups

 Barriers to screening include lack of access to 

healthcare and  socioeconomic status

Smith et al 
Cur Rep Urol

2017



Improving diagnostic accuracy of 

PSA*

 PSA velocity ( > 0.75 ng/ml/year)

 % free PSA 

 PSA density

 Age adjusted PSA

• 40-49         ≤2.5

• 50-59 ≤3.5

• 60-69         ≤4.6

• 70-79         ≤6.5



Prostate biopsy

 Any abnormality in 

the PSA or DRE will 

require

 Biopsy of the 

prostate

 Role of 
multiparametric 

MRI**

https://www.cancer.gov/publications/dictionaries/cancer-terms/def/endorectal-
ultrasound

Kenneth E Schmanke 1, Jordan J Stiverson 1, Rosalee E Zackula 1, Serge G Srour 2, Matthew P Lierz 1, Fadi N Joudi 3Rev Urol
. 2020;22(2):57-66
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https://pubmed.ncbi.nlm.nih.gov/32760229/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Stiverson+JJ&cauthor_id=32760229
https://pubmed.ncbi.nlm.nih.gov/32760229/#affiliation-1
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https://pubmed.ncbi.nlm.nih.gov/32760229/#affiliation-2
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Biopsy results
 Prostate cancer graded 

on appearance of 
cancer cells

 Gleason grading system

 Gleason grade ranges 
from 1 (least 
aggressive) to 5 (most 
aggressive)

 Gleason score (2-10)

 Most common cell 
grade (first) added to 
second most common 
cell grade

 i.e Gleason 7 (3+4)



New Grading System ( 2016)

 Grade Group 1: Gleason <= 6

 Grade Group 2: Gleason 3+4

 Grade Group 3: Gleason 4+3

 Grade Group 4: Gleason score 8

 Grade Group 5: Gleason score 9/10

Epstein et. al. European Urology, Volume 69 Issue 3, March 

2016, Pages 428-435 

https://news.navigateprostate.com.au/2019/07/03/what-is-the-gleason-score-for-prostate-cancer/



Does screening save 

lives?

EORTC  trial (Europe)  : YES*

PLCO trial (US) : NO ???

USPSTF

J Natl Cancer Inst 2012 Jan 18;104(2):125-32



PSA Screening Controversy

 In October 2011, The United States Preventive Services 

Task Force (USPSTF)  issued a recommendation 

discouraging the use of PSA for prostate cancer 

screening.

 The concern that the USPSTF raises is that having this  
test “has no net benefit or the harms outweigh the 

benefits”



Factors Overlooked by 

USPSTF

 USPSTF  opposes PSA testing regardless of age.

 The expected life span for a man aged 75 years is 

approximately 10 years but reaches 30 years for men 

at age 45 to 50 years. 

 Opposing screening for young men can result  in 

delayed diagnosis of curable cancer. 



Factors Overlooked by 

USPSTF

 In the ERSPC trial, higher-grade cancer (Gleason 

score ≥7) was more common in the control group 

(45.2%) versus the screened group (27.8%), with a 

40% greater incidence of locally advanced and 

metastatic cancer 

 Advanced  prostate cancer can be associated 

with  painful bone metastases, pathologic 

fractures, and urinary tract obstruction. They will 

need more harmful and invasive procedures

Lancet. 2014 Dec 6; 384(9959): 2027–2035.

https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=25108889


Factors Overlooked by 

USPSTF

 The Task Force did not take into consideration high risk 

patients, like African American patients and those with 

family history of prostate cancer 



Impact of PSA 

 In 1990, 21% of men at diagnosis had bone metastases

 Compare to 4% in 2012!!

 Without PSA, men will present when they become 

symptomatic which is too late of a stage to cure  

Catalona  Ann Internal Medicine 2012



PSA Screening

 The American Urological Association (AUA) 

recommends shared decision-making for men age 55 

to 69 especially those with 10-15 years life expectancy

 Screening is especially important in high risk patients, 

African Amercians and patients with family history ( 

start at age 40) 

 Some men age 70 or older who are in excellent health  

may benefit from screening 

https://www.auanet.org/guidelines/guidelines/prostate-cancer-early-detection-guideline



American Cancer Society 

recommendations

 Age 50 for men who are at average risk of prostate 

cancer and are expected to live at least 10 more 

years

 Age 45 for men at high risk of developing prostate 

cancer. This includes African Americans and men who 

have a first-degree relative (father or brother) 

diagnosed with prostate cancer at an early age 

(younger than age 65)

 Age 40 for men at even higher risk (those with more 
than one first-degree relative who had prostate 

cancer at an early age)*
https://www.cancer.org/cancer/prostate-cancer/detection-diagnosis-staging/acs-recommendations.html



PSA Screening

 Since the introduction of the PSA in the early 1990’s , 
there has been a 40% decrease in prostate cancer 

mortality as patients are being diagnosed at an earlier 

and more curable stage 

 While everyone realizes that the PSA test  has its 

limitations, the fact that we saw stage migration and 

men  being diagnosed at an earlier stage, represents 

a strong argument to continue ( in selected patients) 

including the test as part of the annual prostate 

cancer screening. 



Practical Points

( Urologist’s Perspective)

 Not all patients need to be screened ( multiple 

comorbidities , short life expectancy)

 Not all patients get biopsied

 Not all patients get treatment ( watchful waiting and 

active surveillance)

 New genomic tests that help with risk stratification

 Emerging role for MRI ( MRI for elevated PSA)



USPSTF 

 In Spring of 2017,  USPSTF  released a draft 

recommendation that encourages  clinicians to 

discuss the benefits and harms  of PSA screening in 

men  aged 55 to 69. While this new draft 

recommendation does not address high risk patients 

and men younger than 55 years of age, this is a good 

start !





Prostate Cancer

 Localized vs locally advanced vs metastatic

 Clinical stage T1c: diagnosed by biopsy done for 

elevated PSA

 cT2:  firmness felt on rectal exam  !!



Prostate Cancer Treatment 

Options

Dependent upon……

 Stage of disease

 Patient’s age and health

 Patient’s personal preference



Treatment Options (Early 

Diagnosis)

 Active surveillance / Watchful waiting

 External Beam Radiation Therapy

 Brachytherapy (Radioactive seeds)

 Cryosurgery (Freezing prostate)

 Surgery (Radical Prostatectomy)
 Open Surgery

 Conventional Laparoscopic Surgery

 da Vinci™ Prostatectomy (Robotic-Assisted Surgery)



Does prostatectomy save 

lives?





Even longer follow up

 March 2014 NEJM

 Median 13.4  years follow up

 Number needed to treat to avert one death was 7 

overall and 4 for those younger than 65 years of age 





Low risk patients
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29 year follow up

 After 29 years of follow up, at a time when  80% of the 

participants have  died, lower overall mortality , lower 

mortality due to prostate cancer, and a  lower risk of  

metastases have prevailed in the prostatectomy 

group

 Number needed to treat to avert one death from any 

cause was 8.4

 At 23 years, a mean of 2.9 years of life were gained 

with radical prostatectomy
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Surgical Perspective:

Prostatectomy

 Open radical retropubic

 Laparoscopic

 Robotic assisted laparoscopic



Conventional Laparoscopic 

Surgery Drawbacks

 2–D flat image video

 Rigid instruments 

 Instruments controlled at a distance 

 Decreases your surgeon’s precision, 

dexterity and control

 Higher surgeon fatigue



How can we overcome these 

drawbacks?
 Provide a high resolution 3–D color image

 Interpose a computer between the surgeon’s hand 
and the instrument tip

 Increase the surgeon’s dexterity for the difficult 
aspects of the procedure

 Sparing the nerves to preserve erectile function

 Preserving continence



First Urologic Robot
PROBOT - 1989

https://www.imperial.ac.uk/mechatronics-in-medicine/research/probot/



What is the da Vinci® Surgical System?

 Robotic technology

 Surgeon is in control 

and operates at the 

console

 Assistant surgeon is 

next to the patient

Intuitive.com



Vision System

 Surgeon is immersed 

in 3-Dimensional 

image of the 

surgical field



The Surgeon Directs The Instruments

 The surgeon’s 
hands are placed 

in special devices 

called masters that 

direct the precise 

instrument 

movements



Wrist and Finger Movement

 Traditional 
laparoscopic 
instruments are 
straight and do not 
bend

 EndoWrist® Instruments 
move like a human 
wrist 

 Allows increased 
dexterity,  
maneuverability, and 
precision



Small Instruments through Keyhole 

Incisions

 da Vinci® Surgical 
System EndoWrist®

Instruments are 
small and are able 
to fit through 
keyhole incisions

 A wide range of 
instruments are 
available



Robotic-Assisted Surgery 

Access

Open Surgical Incision           da Vinci™ Prostatectomy Incision



Benefits of robotic 

prostatectomy

 Decreased blood loss

 Shortened length of hospital stay ?

 Decreased postoperative pain ??

 Less scarring

 Shorter urinary catheter time

 Faster return to regular activities



Conclusions

 Prostate cancer screening  decreases prostate cancer 
mortality

 PSA test has limitations and has to be interpreted 
appropriately to avoid unnecessary biopsies and 
overdiagnosis

 Research is ongoing to identify a biomarker that helps 
identify  patients at risk of dying from the disease

 Treatment options for prostate cancer has to be 
tailored to the patient considering comorbidities, life 
expectancy and patient preferences

 Minimally invasive surgery decreases the morbidity of 
surgery



Questions?
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