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Objective$ 
•  Describe current environment of robotic surgery 
•  Strategies to evaluate innovations in surgery which 

may not change clinical outcomes but increase costs? 
•  Evidence new, expensive surgical technologies 

provide better outcomes for patients 
•  Discuss opportunities to attenuate the rising cost of 

oncologic surgery 



What is robotic surgery and how 
does it differ from traditional open 

and laparoscopic approaches? 



Laparoscopy – “look inside the abdomen” 



Incision Type 

OPEN 
MINIMALLY 
INVASIVE 

Standard 
Laparoscopic 

Robot-Assisted 

Surgical Approaches 



Minimally Invasive vs. Open Radical Prostatectomy 



Robot - robota, “drudgery, labor, hard work” 

$1.6 million 



Robot - robota, “drudgery, labor, hard work” 

$2.4 million 



Skills	
  Simulator	
  -­‐	
  $100,000	
  
§  System and Skills Training 

§  EndoWrist® Manipulation 
§  Camera Control 
§  Master Clutching 
§  Needle Driving 
§  4th Arm Swapping 



The Next Innovation: Single Port Surgery 



"You can do things with the robot 
that you can't do with a laparoscope 
— or only the world's best surgeon 
can do. It's kind of a democratizing 
tool…” 
 

Dr. Richard Satava 
University of Washington  

PRO 



10x magnification 

Ergonomic advantages for the surgeon 

Wristed Robotic Instruments 





Renal Arteries in white light mode 
Renal arteries - fluorescence mode 
(NIR) 

“Firefly”	
  Fluorescence	
  Imaging	
  	
  $100,000	
  

Laser Excites IndoCyanine-Green and Fluoresces 

New camera head can 
pass fluorescence signal 

Fluorescing signal 
overlaid with green hue 
in surgeon console 



Flouresence imaging during partial nephrectomy 



Transoral Surgery 
FDA approval 2010 



Transoral Surgery 
FDA approval 2010 

conventional surgery requires an almost ear-to-ear 
incision across the throat or splitting the jaw, and may 

resul in speech and swallowing deficits 



Evidence favoring robotic surgery 



* 

* 

* 



"Out of all the instruments and surgical 
tools that hospitals have adopted, this is 
one of the most expensive items in 
American operating rooms today…" 

Marty Makary 

CON 





* 

* 

* 



•  Adds 13% to the cost surgery 
•  Prostate surgery: appears to lead more men to 

choose surgery than if robotic surgery had not 
been offered. 

•  Replacement of open with robotic surgery in 
procedures where it is currently used adds $2.5 
billon/year 

RESULTS 



FDA	
  approved	
  Robo;c	
  Procedures	
  
Urology Gynecology Cardiothoracic General 
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Robotic Utilization in NIS, Q4 2008  



1999 
2000 
2001 

2002 
2003 

da	
  Vinci®	
  Surgical	
  System	
  U.S.	
  
Installed	
  Base	
  1999	
  –	
  2009	
  

2004 

Alaska 

2005 

Hawaii 

2006 
2007 
2008 
2009-through Q4 close 



ISRG Monopoly 

USPTF 



Marketing / Media Attention 





“The potency outcomes with our robotic surgery are the highest reported to date….Of the 
patients undergoing the procedure, 97 percent achieved erections strong enough for 
intercourse - with about half not requiring medication to do so.”  
 

http://www.henryfordhealth.org 





Media	
  Coverage	
  

•  The	
  Doctors	
  
•  CNN	
  With	
  Sanjay	
  Gupta	
  
•  Good	
  Morning	
  America	
  
•  Grey’s	
  Anatomy	
  

Grey’s Anatomy 

 

CNN – American Morning Show 

The Doctors  
Good Morning 
America 





Public View of Robotic Surgery 

Direct-to-consumer-advertising 

Newsweek 
12/12/05 

I-90/Mass Pike at Fenway 
Park 



Case Study: 
Radical Prostatectomy 



 
In Health Reform, a Cancer Offers an Acid Test 

 

Proton Beam Therapy Exceeds $100k 

“Prostate Cancer a litmus test for health care reform” 

July 7, 2009 



Adoption of IMRT and robotic prostatectomy led to an 
additional $350 million spent on prostate cancer.  



*





1982 – Walsh describes nerve sparing technique 
1991 – 1st Laparoscopic radical prostatectomy (LRP) 
2000 – consistently reproducible advantages of LRP 
2001 – Da Vinci robot applied to LRP 
2008 – >50% of radical prostatectomies performed robotically 
2010 – 75% of radical prostatectomies performed robotically  

Historical Evolution of Robotic Assisted 
Laparoscopic Radical Prostatectomy 



 RP Volume Outcomes 

Surgeon versus radical prostatectomy is the 
more important determinant of radical 

prostatectomy outcomes of peri-operative 
complications, length of stay, strictures 



High	
  volume	
  hospitals	
  cost	
  more,	
  regardless	
  of	
  surgeon	
  volume	
  



“Hospital mergers in Toledo, Ohio resulted in higher 
reimbursements passed onto consumers as higher 
premiums, co-pays and other costs.” 



Who should I find to do my radical prostatectomy? 

 
 

Prostatectomists 

continence potency cancer 
control cost 

$$$$ 

Surgeon “X” 



Surgery Preserves Potency, But HMOs Put Up Barriers; Finding the Right Doctor  

By Amy Dockser Marcus, Wall Street Journal 6/19/2002   
SURGEON 
INSTITUTION 
LOCATION  

OUTCOME  

James Brooks 
Stanford University 
Stanford, Calif.  

Of 700 patients, 95% continence; 69% potency 
including all ages.  

Peter Carroll 
University of California 
San Francisco  

1000 patients, 98% continence; potency ranges 
from 50-80% with men who are under 65  

William J. Catalona 
Washington University School 
of Medicine, St. Louis  

Of over 3200 patients, 92% continence; 78% 
potency including all ages.  

John Libertino 
Lahey Clinic Medical Center 
Burlington, Mass.  

Of 1500 patients, 99.5% continence; 70% potency 
(not broken down by age) and without any 
additional therapy such as Viagra; potency is 
50% for men with one nerve spared.  

Peter Scardino 
Memorial Sloan-Kettering 
Cancer Center, New York  

Of 2000 patients, 95% continence 76% potency 
for men under the age of 60.  

Patrick Walsh 
Johns Hopkins Hospital 
Baltimore  

Of over 3000 patients, 95% continence; 75% 
potency for men in their 60s; 90% potency 
for men in their 40s and 50s.   

Source: The surgeons  



 
 

27 observations/modifications 
3649 RP, 25 years 





Expensive Learning Curve 



The Wall Street Journal 



Learning Curve over the first 700 patients  



 Learning Curve over the first 700 patients  



BWH Learning Curve over the first 700 patients  



Heterogeneity of Nerve-sparing  

•  Multiple steps affect outcomes 
– Optiomal nerve-sparing dissection plane 
– How delicately is the plane achieved 

 
 



12-month EPIC sexual function outcomes 

Beyond 450 procedures 









BMJ 2003;327:1459 

Need Randomized Control Trial 

“Parachutes reduce the risk of injury after gravitational 
challenge, but their effectiveness has not been proven 

with randomized controlled trials.” 



Study designs to evaluate new 
surgical technologies 

•  Randomized controlled trials limited by 
heterogeneity in surgeon technique vs. 
outcomes 

•  At what point along a surgeons experience is a 
RCT conducted?  

•  Surgeon experience vs. Technology 
•  Observational studies give population based 

averages  



 











Utilization of phosphodiesterase-5 inhibitors before and after therapies for prostate cancer. 
Baseline denotes a period up to three months prior to treatment  

Prasad M, J Sex Med 2010  



Administrative Data Limitations 

•  Absence of granularity 
– Patient 
– Surgeon 
– Technique 

•  Absence of patient reported outcomes 
•  Absence of PSA recurrence outcomes 



•  Average US urologist performs <10 radical prostatectomies a year 

•  A few robots (perhaps 5–10) should be purchased by acknowledged 
centres of excellence across the country, where a limited number of 
surgeons would maintain a high volume of cases and quickly develop 
expertise. 

•  Further dispersion of the robot beyond these centres should await solid 
data showing improvement in clinically significant oncologic and quality 
of life related outcomes. 

 





Collaborative Feedback 
•  Mechanism to improve outcomes among surgeons 

O’Connor, JAMA 1991  

•  Intervention:  
•  feedback of outcome data 
•  training in continuous quality 

improvement, 
•  site visit to other centers 

•  24% reduction in hospital mortality 



Regulation 

Assigned mentorship in the absence of eat what you treat 





Opportunites for Policy 
•  Need entry of competitors to offset monopoly 
•  Regionalization of new technology 
•  Limit / censor DTCA 
•  Surgeon collaborative feedback / coaching 
•  Health plans provide informed decision making 

literature and administer health literacy tests prior to 
paying for health care 

•  Encourage high growth/high cost hospitals to behave 
like low growth/low cost hospitals 

•  Accountable care organization – drive down 
utilization of surgery to those with the best outcomes 
at lowest cost 


