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What is a Robot?

A machine resembling a 
human being and able to 
replicate certain human 
movements and functions 
automatically.



Evolution of Surgical Robotics

PUMA (Programmable 
Universal Machine for 
Assembly)
NSGY Stereotactic 
biopsies

1985

Robodoc Surgical System 
Orthopedics – prostethic 
hip replacement

1992

AESOP (Automated 
Endoscopic System for 
Optimal Positioning)
Voice control "third 
hand" for endoscope 
(HERMES)

1994

ZEUS
OR table mounted arms

1998

da Vinci FDA approved 
for US

2000

Operation Lindberg (ZEUS)
Transatlantic Telesurgery 
CCY

2001

Intuitive Surgical and 
Computuer Motion 
merge
• Three ---> four arms
• Table mounted system ---> 

mobile patient cart
• Technology to eliminate hand 

tremor

2003

da Vinci Xi

Present day

Presenter Notes
Presentation Notes
1985 – first robot platform used on a human patient 

Computer motion: AESOP, ZEUS.  At the merge, ZEUS development discontinued. Da vinci soared.



Advantages of Robotic Surgery

• Traditionally, CRS is performed via an open approach

• Many surgeons have transitioned to do this laparoscopically
o Instruments open/close/rotate, but are fixed onto the straight stick
o Two hand control

• Robotic surgery IS laparoscopic surgery
o The instuments and camera are mounted to the robot. The robot 

is then controlled by the surgeon at the console
o Instuments are wristed – 70 degrees freedom of motion – excellent 

dexterity 
o Hi-def 3D camera – excellent visualization 
o Three hand control – not dependant on assistant
o Surgeon is seated at console – good ergonomics, prevents 

fatigue 

Presenter Notes
Presentation Notes
Midline incision 
Keyhole surgery - MI fashion through tiny incisions.
Robo Surgery: Instead of controlling instuments at the bedside with my hands, the instuments and camera are controlled by me at the surgeon console



Surgical Robot Inquiries & Myths
• Who is doing the surgery – the surgeon or the robot? 

o The technology translates my hand movements at the consol into fine 
movements at the robot.

• Is the surgeon in the room?
o The surgeon console is 5ft from the patient on the OR table
o The surgical assist (resident/fellow) is scrubbed at the bedside

• What if a malfunction occurs?
o The robot has multiple safety checks and failsafes to ensure it is functioning 

properly. 
• The patient is not a candidate for minimally invasive surgery due to 

history of laparotomy or several abdominal operations.
o Fake news!

Presenter Notes
Presentation Notes
The robo does not have a mind of its own and does not move any instruments without me telling it to do so.

If error occurs....  This could be a faulty instument, misalignment of the port, internal or external collisions

Pt not candidate: Fake news.  In fact just the oposite and we will discuss some of those specific scenarios 



Shining Moments 

• APR/completion proctectomy
• Intracorporeal anastomosis

oRight
o Left

• End stoma reversals

Presenter Notes
Presentation Notes
Regardless of pathology – cancer, IBD, Diverticular disease




APR/Completion Proctectomy



• Ideal approach for 
morbidly obese patients
oNarrow, deep pelvis

• Eliminates abdominal 
extraction incision
o Specimen is removed via 

perineal incision
oVirtually eliminates hernia 

risk
oHastens recovery 

Presenter Notes
Presentation Notes
EP.  Recurrent anal SCC after Nigro protocol. BMI 65.



Presenter Notes
Presentation Notes
IMO the robot was designed specifically for the pelvis. 

Lateral dissection at the midrectum. Juicy from copious fat, smoke buildup 2/2 tight working space despite a smoke evacuation system 

This modality is the ideal way to see in a deep dark cave. Do not be fooled – it is no easier open – often it is harder because now your entire hand has to get down there. The narrow wristed instruments allow for retraction and tissue manipulation while avoiding hinderances in visualizion.



Presenter Notes
Presentation Notes
Anterior dissection in MO




Presenter Notes
Presentation Notes
Posterior view of the prostate and SV.  In MO, Extremely difficult to achieve this view open or straight strick lap



• Ideal approach if 
history of complex hernia 
repair/abdominal wall 
closures

• Eliminates abdominal 
extraction incision
o Specimen is removed via 

perineal incision
oVirtually eliminates hernia 

risk
oHastens recovery 

Presenter Notes
Presentation Notes
h/o prior mesh hernia repair. p/w toxic crohns colitis perforation. underwent staged TAC w/ mesh explant, followed by complex abdominal wall closure/EI.

The stoma they came with is the one they leave with.  Not uncommon for POD1-2 discharge.



Presenter Notes
Presentation Notes

Case begins with LOA.  Believe it or not – somewhere under this rats nest is a pelvic inlet.  loop upon loop of SB.



Presenter Notes
Presentation Notes
Re-op pelvis – the ureter is the enemy.  Ureteral ICG, firefly to aid in identification of ureter to minimize injury



Presenter Notes
Presentation Notes
Key to finding the correct pelvic plane in a case like this is to ID the mesenteric pedicle, in this case the IMA



Presenter Notes
Presentation Notes
Here is the TME – the holy plane of CRS. Now, just over 1hr into the operation, I am finally performing the procedure  she came in for.  But in the end, this is worth it – avoid a midline laparotomy, avoid disrupting her complex abdominal wall repair, decreased pain profile, quicker recovery.  



Intracorporeal Anastomosis

Presenter Notes
Presentation Notes
Arent you nervous about poop spilling out? No. these patients are bowel prepped. The colon is also tented up with the third arm. This has never been a problem for me.




• Increases efficiency of 
procedure

• Prevents the need to 
undock/redock 
(particularly for left sided 
resections)

• Less mobilization needed
• Off-midline extraction 



Intracorporeal Anastomosis – Right Colon

Presenter Notes
Presentation Notes
Arent you nervous about poop spilling out? No. these patients are bowel prepped. The colon is also tented up with the third arm. This has never been a problem for me.




Presenter Notes
Presentation Notes
Less, mobilization, Less stretch, less manipulation. All equal faster ROBF ,shorter LOS in most cases



Presenter Notes
Presentation Notes
Sutured common enterotomy closure 



Intracorporeal Anastomosis – Left Colon



Presenter Notes
Presentation Notes
Anvil retrieval 



Presenter Notes
Presentation Notes
Natural orifice anvil placement.  

Combo case with GYN – diverticular coloutuerine fistula takedown.  Anvil plassed through the vagina prior to cuff closure.  This can also be sued to pass specimen to avoid extraction incision.






Presenter Notes
Presentation Notes
Staple line excision





Presenter Notes
Presentation Notes
Pursestring suture placement 



Presenter Notes
Presentation Notes
Creation of colorectal/coloanal stapled anastomosis 

Visualization is unparelled. The narrow wristed instruments allow for retraction and tissue manipulation while avoiding hinderances in visualizion.




Presenter Notes
Presentation Notes
IV ICG to ensure perfusion to the conduit and anastomosis 



End Stoma Reversals

Presenter Notes
Presentation Notes
Maximally MIS. I believe this is the patient population that benefits the most from this technology.
Concepts of dissection are similar to what we have already discussed. 




• Eliminate re-entry in the 
midline
oDecreased hernia risk
oDecreased wound healing 

complications 

• Working 
incision/specimen 
extraction via stoma 
aperture

Presenter Notes
Presentation Notes
A picture is worth 1000 words.
These patients all had laparotomies in a urgent/emergent setting. Your can see their prior scars.  They all vividly remember recovery and it was rough.  We are able to do the reversal with the robot with 4 port holes.
Aperture is large enough to move specimens, pass the anvil for the stapler 



Presenter Notes
Presentation Notes
Previous studies have copared open colon resection to lap.  similar outcomes, but shorter LOS, fewer complications, quicker recovery.
Similarly, there is Copious literature in the cancer and noncancer world comparing Lap to robot that supports robotic colon & rectal surgery.

1. This modality is oncologically safe, confers comparable path standards & long term oncological outcomes with regard to OS and DFS. 
2-3. Across the board, literature supports short term advantages of decreased conversion to open (compared to lap) & early ROBF with shorter LOS...which inevitably translates to saved costs in the long run.
4. This study on left sided resections founf decreased complications such as anastomotic leak
5. Similar 30-d & 90-d mortality, as well as 30-d unplanned readmission



The robot 
costs more.

Does the robot 
compromise 
outcomes?​

Is it safe? ​ The robot 
takes longer.

Presenter Notes
Presentation Notes
These same criticisms were raised in the infancy of straight stick laparoscopy. In fact, the evolution of laparoscopy from its origin in 1901 to a therapeutic modality took nearly 1/3 of a century. As with any technological season of change, there will be skepticism, growing pains, and a "prove your worth" mentality. 





Closing Thoughts 

• No consensus on which minimally invasive platform for CRS is 
superior, if at all.

• The robot is a tool used to enhance outcomes, improve efficiency, 
navigate technical challenges, and pioneer growth in the field. 

• Learning curve dictates comfortability, proficiency, willingness to 
tackle 'of-the-beaten-path' cases

• Future directions
oMaximum ERAS – same day discharge for robotic colectomies

Presenter Notes
Presentation Notes
Just like any technologic advancement in surgery....
Most of these centers are equipped with advanced outpatient facilities with dedicated staff and regimented protocols.  Patients are highly selected. 



THANK YOU
cunninghamke@upmc.edu





LOA – iliac artery



Cost: Lap vs Robo
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