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P	Okay, everyone. Headsets back on for the next one. Headsets. It's the hardest thing. Let's just wait for these people to sit. Okay. Everyone, just one more before we stop for some lunch. It's my great pleasure to introduce a colleague and a friend of mine, Mr Gur, who's going to talk about robotic advancements in colorectal surgery. It's all yours, mate.

UG	Thanks, Rob. Thank you. Ladies and gentlemen, dear colleagues and Mr Chairman, of course, Rob. My name is Ufuk Gur, and I'm a colorectal surgeon and I work in Royal Liverpool. I promise the talk is short, so I know all of you are hungry and you will get out and have your lunch. I can see the cue forming, actually. Now, this is our current hospital in sunny Liverpool. We do amazing work with amazing people there, but this is our new hospital, which we are hoping and praying that will open in a few months’ time. And before the end of the year, we are going to move into our new hospital. 

In a very similar fashion, we have been doing operations through big cuts in the abdomen for centuries. And if you're doing a low anterior resection, you would do a massive cut, starting from xiphisternum to the pubis to do your operation. It's effective. It works. It saves lives. But there are big scars. And over the years, surgery has moved, well all sorts of surgery. But abdominal surgery has moved towards more minimal invasion. And in this day and age, we can do a low anterior resection with the da Vinci Xi robot making four small cuts, eight millimetre in size and an assistant port about five millimetres in size. 

Of course, we have to still make a five centimetre incision to take our specimen out, but it is considerably less invasion. If you very briefly talk about what robots are. They are basically machines devised to undertake ultra-precise, repetitive, pre-programmed activities. And there are different kinds of robots and the early experiences with actually with active systems. They are fully automated, they do a pre-programmed activity, and you don't need to do too much. PROBOT and ROBODOC were good examples. There is some surgeon interaction in the semi active robots and the modern robots that we use today are the master and slave systems. 

Surgically, you are in charge, and the robot does what you want in a very ultra-precise fashion. This is the Xi da Vinci robot, which is the newest version, and it is a tower system. And more recent models, Versius produced by Cambridge Robotics in the UK and Hugo by Medtronic in The US, they are modular systems. They don't work on a tower, so your arms are separate and they can place them wherever you want them around the patient. Now, in our hospital, we have two robots, one Si and the Xi, both are da Vinci. So my experience is based on the da Vinci Robotics. 

It's not like driving a car really, the robot you learn and you become a robotic surgeon, but the next day you can't sit on a CMR robot and replicate your ability. You need to learn the controls. So maybe a couple of cases you'll need help and then after you’ll pick up. The first robotic surgery was done by Dr Kwoh in the US in 1985. It was using an active arm and he has done a brain biopsy under CT guidance. This was a fully automated robot. When we look at the current systems, the first operation was actually a cholecystectomy done in 1997 in Belgium using the Mona Robot, which is the precursor of the da Vinci. All initial human trials were actually based on general surgical and cardiac surgical operations, and interestingly, the first commercially sold robot was sold to a heart centre in Germany. 

The first colonic resection was reported in 2002, but these were all very sporadic small number operations. Really the credit goes to the urologists when they started doing the radical prostatectomies the techniques that only picked up and became the norm. Now hardly anyone would do a laparoscopic prostatectomy to treat prostate cancer. When we look at the advantages of robotics, there are some advantages that apply to laparoscopic surgery as well, which is both are minimally invasive, and these are well established over the years. Smaller incisions, less post-operative pain, shorter length of stay. 

In our programme, although there is no hard evidence we would like to believe that we have shortened the length of stay attached compared to our laparoscopic patients. But you need quite a lot of numbers to show it scientifically. There is proven lesser risk of small bowel obstruction due to adhesions. And oncologically, there are lots of studies that show it is both laparoscopic and robotic surgery is equivalent, if not better, than open surgery. 

Now for robotics there are comparative studies, randomised controlled trials that compared with laparoscopic surgery and open surgery. And it is established that it is safe and it is at least as good as the other modalities. When you do it in big numbers, especially for rectal cancer surgery, the vision is so good, we think, actually, oncologically it's a better operation. But again, you need quite a lot of numbers undertaken by experienced robotic surgeons to show the benefits. Now, when we when we look at the specific benefits of the robots, the vision is amazing because it uses a stereoscopic camera and it offers you true 3D vision. And this is the camera of the da Vinci Xi, and it has got a left and a right eye. So it's not a digital gimmick, it is true 3D. And it is only eight millimetres in size, so you can put it on any of the ports you are using. It gives you about 10 to 15 times magnification. 

This is the console of the Si, the older one, and you can see where the surgeon puts his or her head in, and you can see the binoculars. Now, when you use an instrument like this, which is a couple of million in price, you think the difficulty is going to be funding the instruments or finding the instruments. But actually it is finding a stool to sit on, because often somebody comes and nicks your stool. And the kind staff in theatre 11 has written this on our stool, so nobody comes and nicks it anymore. Now the other important factor is a stable camera. When you think about laparoscopic surgery, your camera is controlled by your assistant who may have different ideas of looking somewhere. So you often need to talk to them to make sure you are there, looking at where you want them to look at. And if they haven't slept well, their hands are shaky and the surgeon often feel seasick. 

In the robot, the robotic arm controls it. It is attached to the robotic arm, and the surgeon has the full control. You want to zoom in, you zoom in. You turn left, you turn right. You do whatever you want. And the other advantage is it has got motion scaling, so that allows tremor free instrument movement. So suddenly your handshake, which is significantly upgraded in laparoscopic surgery and becomes visible to everybody in theatre, disappears and you have very steady hands. I guess one of the most important benefits is the articulation and the instruments. This allows access to very difficult parts in the human body. It mimics the motion of the fingers, the wrist and the elbow. And you can articulate your instruments in really weird ways to do the things you want and this also applies to their staplers and the energy device. And with the help of this you can do suturing. Its especially important for suturing deep in the pelvis or deep in the chest or in difficult corners, and you can control it. 

Probably the least advertised but one of the most important advantages is the ergonamy. This is maybe not a benefit to the patient directly, but overall, it's protects surgeons health. And in the long run, of course, the experience is maintained, and you can help your patients for a much longer time. 

When you are sitting in this position for eight hours, first you are sitting so your legs don't get tired. You have support from your console so your shoulder muscles don't ache and your neck is more straight and you don't end up with neck pain or worse. That image shows what smartphones due to our necks, and the last image is me doing an open low anterior resection for about five hours, and that puts about 28 kilogrammes of extra weight on my neck. And then, of course, that repetitive injury causes cervical spondylosis, and in the extreme you end up with myelopathy. 

If you have myelopathy as a surgeon, you are done. You can't operate anymore. So that is bad for the patients because these are often old farts like me, who are reasonably experienced to help their patients. And I do have cervical spondylosis, and robot actually helped a lot for me to get back to work and function. One of the founding concepts about the current robotics was remote tele surgery. It's quite interesting. US army was heavily involved in development of these robots. And their idea was to allow the robots operate on their injured patients or soldiers in the battlefield by experienced surgeons sitting in their main hospital in Germany or US. 

Now to that level, it hasn't materialist, but still, tele surgery is possible and is being undertaken. Now there are, of course, significant limitations, and we depend on the network reliability, the speed, and the invention or introduction of 5G network helped this a lot. But latency is still an important issue and the reliability. And of course, there are some legal issues. If you are sitting in London operating on a patient in Dubai, there are different legal perspectives and malpractice becomes a massive issue. And of course, your connection has to be safe. Hackers may come into play. When we look at the disadvantages, top of the list is price. 

Unfortunately, they are expensive and when you want as a hospital buy a new Xi, the prices are pretty similar. You are talking about £2 million as a start, and everything you add on makes it even more expensive. And that's the main price you pay. After that, you have the consumables and the yearly maintenance cost, for our old robot that was about £160,000 a year. The instruments, you have to buy them from the company that produces the robot, and that is certainly true for intuitive robotics for da Vinci. And the instruments have got a self-limiting usability, so you can use the instrument for only 10 times, now I think they upgraded to 12. And instruments are about £2500. So if you want to use the robotic scissors, that's about 250 quid a pop. Training and governance is a massive issue. 

Of course, it's a new device you need to cover it through your hospitals governance. And training is very well actually set up and the company is very keen on it, and you can't just buy a robot and start using it. You have to go through different stages. And there’s the dry lab, the simulator and then the wet lab. And then you are assigned a proctor who is an experienced robotic surgeon who takes you through these operations. And when you are happy and when they are happy, you can run solo. And all that, the cost actually is included. The surgeon's training in the initial cost of the machine. The training, of course, doesn't just stop with the surgical training. We have a big robotic team in the Royal Liverpool, and they're all people here involved in the robotic theatre has to be trained in different ways to deal with the robot. 

As a surgeon, when you are sitting scrubbed, somebody has to push the robot, and pull the robot back, turning right, turning left, up, down, you need help. So all these people, the great staff of theatre 11 and 8, they know how to use this. Now in Royal Liverpool, the robotic team is of two surgeons, and we are currently training the third one. My dear friend, Mr Shakil Ahmed did the first robotic case a colectomy in 2012 after a fellowship in South Korea. But it was a very slow start due to our logistics. The robots belonged to the urology team and it was in our sister hospital and we were only allowed to operate or touch it or smell it when they were on call or when they were off on any leave or when they were off sick. So that was a big problem. So it was such a slow start that we had to stop in 2015 because it didn't make much sense. And restarted in 2018 after the robot moved to our main hospital with the urology team. And the momentum has been great since then. 

We have done more than 200 cases. Most of them are colorectal cancers and including two pelvic exenterations done together with the urology team. We also do floor surgery, mesh rectopexys and resection rectopexys. So far, we didn't have any major incidents. Our 30 day mortality for robotic cases is zero. And two patients returned to theatre. The one patient of mine had an anastomotic leak after an anterior resection, he had to go back to theatre. And a patient of Shakil’s had an incarcerated port site hernia, which had to be repaired before her discharge. Now another disadvantage, you can argue, is the size of the machine. These are big machines. And that's the Si, the older one, when the arms are open, they are really big. And when they are quiet, when we are not using them, they can sit quietly in the corner, but you still need big theatre space to accommodate them. And when you're operating, of course, it gets even worse. And they are like a big, massive bird of prey sitting on the patient. And everybody gets a bit anxious, especially the anaesthetic team, of course, and they have to do all their lines. 

Before we start the patient is secured on table. Unfortunately, with these operations, the pelvic corporations, we do go head down quite a lot, about 20 degrees. Sally is here, our anaesthetist. We always argue about how many more degrees we are allowed to do, but we work well as a team. Especially if you're using the old robot, it approaches from the side. Your assistant has to know when to duck when you're moving the arms. If they're a bit sleepy, the arm can hit them badly. We don't have that problem with the Xi. There is no doubt the operating time is longer and our experience is definitely like that. It is well proven on different studies. It takes much longer when you do it robotically. 

Lack of tactile sensation could be an issue, and it is part of the learning curve because the only sensation you have is what you see. There is no haptic feedback. So you do your best to keep all your instruments in your field of vision, especially the ones you are actively using. That's the first rule, and it becomes a problem when you are suturing and do your knots, because you don't know how much pressure you're going to apply on your knot, but you learn pretty quickly when you snap them. The other less of a social issue could be isolation for the surgeon, because you are sitting down in the corner as if you had done something wrong and you have been isolated. And this actually goes around the patients and there's a lot of chatter, and you are there doing your own thing and it can become a bit isolated and it lasts for a good few hours. So in the future, in my view, robots are here to stay, no matter how expensive they are. And that is pretty evident from the purchases when you look at it. 

The biggest expansion now in robotics is in general surgery, and gynaecology. Urology departments are pretty much saturated with the robots, everybody has a robot. Most probably, you don't need a robot to do all the operations, and you can be selective. But in my mind, rectal surgery, rectal prolapse surgery are ideal for robotics. Another operation complete mesocolon excision for right sided colon cancers. The robot can help a lot because the dissection you do at the base of the mesocolon around the pancreas is a lot. Selected patients for pelvic exenterations are good candidates. And a difficult group of patients who may actually really benefit from minimally invasive surgery is obese patients. They are technically challenging, but if you have the expertise, they do benefit from robotics a lot. 

That's all I'm going to say. And thanks for listening. I know you are hungry. You want to go but if you have burning questions, I'm happy to answer. That's absolutely fine. Enjoy your dinner, guys.  
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