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Adoption of laparoscopy 



The challenge 

 

How can we enhance accessibility to 
minimally-invasive cancer surgery  
(for both surgeons and patients)? 



Is advanced technology the solution? 

• Better visualization (3-D HD, 10X magnification) 
• Wristed instrumentation (7 degrees of freedom) 
• More precise movements 
• Dampening of tremor 
• Improved ergonomics 

DaVinci System for Robotic-Assisted Laparoscopic Surgery 

Initial FDA Clearance in 2000 for  
general laparoscopic procedures 



Robotics vs pure laparoscopy 






Robotics vs pure laparoscopy 






Rapid dissemination of the surgical robot 
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Slide courtesy of Danil Makarov, MD, NYU 

http://www.intuitivesurgical.com/


Cooper et al, J Healthcare Quality, 2013 

Rapid dissemination of the surgical robot 
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Sustained adoption of the surgical robot 



Sustained adoption of the surgical robot 
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Expanding applications for cancer surgery 

• Urological 
– Prostate, Bladder, Kidney 

 

• Gynecological 
– Uterine, Cervical, Ovarian 

 

• Colorectal 
 

• Endocrine 
– Pancreas, Thyroid 

 

 

• Thoracic 
– Lung, Esophageal 

 

 

• Head and Neck  
– Tonsil, Tongue Base 



 

 
Intended benefits of robotic cancer surgery 



Perceived benefits of robotics vs 
conventional approaches 

Site Cancer  
control 

Complications Functional 
outcomes 

Short-term 
recovery 

Prostate 

GYN 

Colorectal 

Endocrine 

Lung 

Head and Neck 

No perceived benefits Mixed perceptions Perceived benefits 



State of the clinical science 

• Few Randomized Controlled Trials (RCT) 
– Radical cystectomy (removal of the urinary bladder) 
– Excision of rectal cancer 
– Radical prostatectomy (removal of the prostate) 

 
• Many observational studies 

– Single institutional case series 
– Data often lack clinical granularity and key outcomes 



Radical cystectomy for bladder cancer 

• Single institution RCT from Memorial Sloan-Kettering  
• N = 118 patients (58 open, 60 robotic) 
• Clinical stage Ta-3, N0-3, MO 
• Primary outcome: Major complications within 90 days 

of surgery 
 

• Lower blood loss but longer OR time with robotics 
• No difference in length of stay or rates of complications 

 

Bochner et al, NEJM, 2014  



Mesorectal excision for rectal cancer 

• Robotic vs Laparoscopic Resection for Rectal 
Cancer (ROLARR) 

• Rectal cancer amenable to curative surgery 
• Primary outcome: Rate of conversion to open 

surgery 
• Other outcomes : Cancer control (radial margin 

positivity), complications, 30 day mortality, 3 
year disease-free and overall survival, sexual 
function 
 Clinical trials.gov 
Pigazzi, Annual Meeting American Society of Colon and Rectal Surgeons, 2015 



Ongoing Trials 

• RAZOR: Multi-institutional RCT for radical 
cystectomy in the US (open vs robotic) 
 

• Multi-institutional RCT for radical prostatectomy 
in Australia (open vs robotic) 

 Gardiner et al, BMC Cancer, 2012  

Smith et al, BJU Int, 2014  



The remaining evidence 
Benefits of robotic vs open surgery include: 
• Facilitates laparoscopic surgery 
• Smaller incisions 
• Shorter hospital stay 
• Easier short-term recovery 
 
Mixed results for robotic vs open surgery: 
• Complications 
 
No clear benefits for robotic surgery for: 
• Cancer control 
• Functional outcomes such as urinary control and erectile function  



Robotics facilitates laparoscopic surgery 

Sivarajan et al, Medical Care, 2015  



Easier short term recovery with robotics 

Robotic  
(n=3474) 

Open  
(n=256) 

Median length of stay 
(days) 1 2 

% cases with LOS 1 day 76% 23% 

% cases with LOS ≤ 2 days 93% 63% 

Median blood loss (cc) 100 500 

Data from the Michigan Urological Surgery Improvement Collaborative, 3/2012 – 6/2015 



 

 
Unintended consequences of  

robotic cancer surgery 



Consumer-directed advertising 



Potential for overtreatment 

Makarov et al, Medical Care, 2011  



Potential for overtreatment 

Jacobs et al, JAMA, 2013  



Higher costs 

• > $1 million purchase price for robotic unit 
 
• Annual service contract (>$150,000) 
 
• Disposable instruments ($1500-$2000 / case) 

 
• Change in the volume of patients treated 

Barbash and Glied, NEJM, 2010 



Procedure 
Standard 
Surgical  

Approach 

Mean Cost per 
procedure in 

2007 

Estimated 
change in cost 

Radical prostatectomy Open $11,352 $400-4,800* 

Radical cystectomy Open $32,388 $1,600* 

Low anterior resection Open $16,688 $1,600 

Esophagectomy Open $39,622 $2,700* 

Lung lobectomy Open $23,021 $3,900 

Nephrectomy Laparoscopic $14,943 $10,600 

Hysterectomy Laparoscopic $8,951 $2,500 

Overall estimate $3,200* 

Adapted from Barbash and Glied, NEJM, 2010 

Higher costs 

* Incudes amortized cost of the robot itself 



Unexpected adverse outcomes 

• Secondary treatments 
 

• Adverse functional outcomes 
 

• Patient safety events 
 
• Deaths 



Unexpected adverse outcomes 

Relative likelihood of outcome with 
robotic vs open prostatectomy 

30 day genitourinary 
complications 

1.93 (1.26 – 2.97) 

90 day genitourinary 
complications 

1.69 (1.13 – 2.53) 

Gandaglia et al, JCO, 2014 
Barry et al, JCO, 2012  



Cooper et al, J Healthcare Quality, 2013 

Unexpected adverse outcomes 



Moving forward 

Miller and Birkmeyer, Eur Urol, 2014 



Video review for surgeons-in-training 

• RCT involving 41 resident surgeons 
• Video review of robotic simulator exercises 
• Intervention: Peer performance feedback 

through a social networking page 
 

• Findings: Residents receiving video-based 
feedback more comfortable with robotic surgery 
and more satisfied with learning experience  

Carter et al, Annals of Surgery, 2015  



Video review for fully-trained surgeons 
Robotic prostatectomies by 12 fully-trained surgeons in Michigan 
Video reviews by peer surgeons and anonymous “crowd” workers 
 

Ghani et al, 
Under peer 
review 



Video review 

• Video assessment by peers or 
“crowd” is feasible 
 

• Measurable differences evident 
between surgeons? 
 

• Does technique/skill correlate 
with outcomes? 
 

• Can coaching improve 
performance?  
 
 



Conclusions 
• Robotic cancer surgery has disseminated rapidly over the 

last decade  
 

• Implementation has yielded both intended benefits and 
some unintended adverse consequences, including higher 
costs 
 

• Comparative clinical and cost effectiveness vs laparoscopic 
and open surgery remains incompletely defined 
 

• Ongoing efforts are needed to improve the application, 
performance, and outcomes for robotic cancer surgery 



 
 

Thank you 
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