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2. Current technology

• Supervisory-controlled surgery

– Doctor overviews the operation

• Tele-surgery

– Doctor uses a control panel

• Shared-control surgery

– Doctor uses the instruments


1When we talk about robots doing the job of a human, we often talk about the future. 1BBut, robotic surgery is already a reality. 1CAlthough there is still a lot of room for improvement, according to the latest study, robotic surgery works better than traditional surgery. 1DAs a result, Meilahti Hospital had a robotic surgeon as their first priority investment last year. 1EThis year, they bought a robot, and it started operating on patients just two weeks ago.
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[00:42] 1FMy name is Teemu Teekkari, and I’m an engineering student at the Helsinki University of Technology, majoring in information and computer systems in automation. 2And Today, I would like to inform you about the current state of robotic surgery and the future of this technology. 

[01:05] 3I’ve divided my talk into 3 parts. First, we’ll talk about the strengths and limitations of this technology. 3BSecond, we’ll take a quick look at current technology that is being used. 3CAnd finally, we’ll talk about the next generation of robots… what they will be like.

4Ok, let’s start with the strengths and limitations. 4BAnd let’s begin with the advantages of this technology.
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[01:40] 5The first advantage is that these robots are stable and tireless. 6If a doctor is operating on a patient. 7The longer it takes, the more tired he will get. 8And there is always some hand trembling, and the longer it takes, the more his hands are going to shake. 9Now, if a robot is doing the operation, the robot’s hands don’t shake. 10They are stable all the time. And also these robots can work continuously. 11There are limits for the doctor how long they can operate. 12And the second advantage is that robots allow you to make small incisions. 13And this is called new minimally invasive surgery. 14And if a doctor made such an incision, it would be 20 centimetres in length. 15In contrast, the same incision made by a robot would only measure a couple of centimetres. 16As a result, these patients are going to heal faster. 17What’s more, the patients will lose less blood during the operation. 18The patient is also going to have less scaring. 19And because the patient is going to heal faster, the hospital is also going to save money because the patient doesn’t have to stay there. 20The third advantage is enhanced vision. 21When you use these robots, the doctors can use cameras to see very closely. 22And they can zoom the picture in and out. 23And the picture is going to stay in focus all the time. 24Of course, that’s a big improvement compared to human vision, which can’t stay in focus all the time. 

25So, let’s now move on to the disadvantages. 25BThe first disadvantage is that at the moment, these robots have no touch sensation, meaning that when the doctor operates, he can feel the pressure in his hands and the instruments used on the patient. 26This is a problem because doctors are used to feeling the pressure in their hands. 27It takes time for doctors to become comfortable in using this technology. 28The second disadvantage is the cost of the equipment. 29One of these robots costs more than one million euros. 30And in addition to that, there is maintenance costs, which are about one thousand euros per year. 31So, before these robots can become more common, we have to get the prices down. 32The third disadvantage is the size of the robots. 33They take a lot of room and they weigh a lot. 34So, it might not be possible to fit these robots in some of the operating rooms that are used at the present moment. 35Also, because of the weight, it might be intimidating for the doctors and the patients, as well, because there’s a couple of tons of robot over them.

36So, having looked at the strengths and limitations of robotic surgery, let’s now take a closer look at the technologies currently used.
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• Advantages

– Stable and tireless

– Small incisions

– Enhanced vision

• Disadvantages

– No sensation

– Cost of equipment

– Size

1. Strengths and limitations


[05:20] 37There are 3 different types of robots currently in use. 38The first type is supervisory controlled. 38BAnd this means that the doctor is just monitoring the operation. 39He is not controlling the instrument. 40He is not controlling the robot. 41But, the robot is running by itself. 42He is just watching that everything goes smoothly. 43And this is possible because before the operation, the doctor has planned everything for the robot. 44He has programmed it. 45And to do that, he has taken pictures of the patient, xrays, MRIs and so on. 46So, after that, he can just press a button, and the robot is going to start the operation. 47Well, of course, the planning stage takes quite a while. 48The second type of robot is telesurgery. 49This means that the doctor is using the control panel; he doesn’t have the instruments in his hand. 50But he’s using the control panel, which has a choice of controls, so that he can use… move instruments by himself. 51Also, he can see the picture… the monitor that shows a picture of the patient. 52And in this picture, you can actually see a telesurgical robot. 53It’s called the Da Vinci. 54This is the same type of robot at the Helsinki Meilahti hospital. 55As you can see, there are four arms on this robot. 56One of these arms is a camera, and the three other arms have instruments that can be changed depending on the operation. 

57-58Ok, the third type of robot is shared control, which means that the doctor actually has the instruments in his hands, but the robot is also controlling them, meaning that the robot makes sure that the instruments don’t tremble. 59And also, if the instruments are going into areas that might be dangerous to some organs, the robot is going to stop the movement, so the doctor can’t move the instruments at all. 60This technique also needs planning beforehand. 61So, it’s a bit similar to supervisory control, where you have to take pictures of the patient.
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3. Next generation

• Touch sensation

• Smaller size and cost

• Improved tele-surgery

• Completely autonomic operating rooms


[08:07] 62Ok, now that we’ve seen the current technologies that are in use, let’s move on to take a look at the next generation of robots. 63Now, the first improvement that the next generation is going to have is touch sensation. 64Like I said, doctors can’t feel the pressure like when using their hands. 65This should be added. 66There are a couple of ways that this can be done. 66BThe first way is to have some kind of force feedback in the control. 67So, when the doctor moves the joystick, he can feel the pressure in his hand. 68Another way of doing this is to have fuller features, like if there is a lot of pressure, the color of the monitor will be red. 69And if there is no pressure, it’ll be white. 70So, the second improvement is to have smaller size and cost. 71Like I said, these robots don’t fit into most operating rooms and they cost a lot. 72And like I said, there are just two robots in Finland at the moment, and the need for these in this country ranges between 1000 and 100. 73So… so, if we can make the price lower, it would become even more commoner. 74The third improvement… it actually is improved telesurgery. 75Telesurgery was the technology in which the doctor uses a control panel. 76At the moment, the distance to the patient is limited due to “latency” issues, meaning that when the doctor is moving the joysticks,  uh… if the doctor is far away—like in another country, there’s a  time delay before the robot starts moving; it might be a couple of seconds. 77So, it’s really impossible to do distance operations at the moment. 78If you could improve the telesurgery, you could do your operations from other countries, where there would be expert doctors who would be using it. 79Ok, the fourth improvement is to have completely autonomic operating rooms, meaning that there would be almost no staff in the operating rooms. 80There might be just one doctor just monitoring that everything goes smoothly. 81So,… But, this is actually really far away in the future. 82But, the united States Army has actually planned to have a completely autonomic operating vehicle by the end of 2025. 83This vehicle would be driven to military zones, where it would take wounded soldiers in, and robot soldiers would heal the patients. 
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CONCLUSION

1. Technology in use

2. Some problems

3. Fast progress


[11:09] 84So, to conclude then, we’ve taken a close look at this cutting-edge technology. 85We are now aware of the current state of this technology, and although there are still some problems to be solved, there is fast progress being made, and new models will improve a lot of the disadvantages that there are currently. 85BSo, what I wanted to tell you today is although there are still problems to be solved, robotic surgery has already changed health care. 85CDoctors worldwide are adopting this technology, and you shouldn’t be the last to embrace it. 86So, in the beginning of my speech, I said that robotic surgery is a “reality”. 87AAt the moment, there are just two surgical robots in Finland. 87BOne is in Helsinki and one is in Tampere, but Oulu University Hospital is also planning to purchase one, and they are definitely not going to be the last.
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Further Information

1. Guidarelli, M. (2008). Robotic surgery. Retrieved 

February 5, 2009, from The Next Generation Web site:

http://www.nextgenmd.org/vol2-5/robotic_surgery.html

2. Davies, B. (2007). Robotic surgery: From Autonomous 

Systems to Intelligent Tools. Retrieved February 5, 

2009, from Institution of Mechanical Engineers Web site:

http://www.imeche.org/industries/medical/robotic-surgery-july-

2007.htm

Questions?


[12:25] 88So, for further information, take a look at these web pages. 89And now, if you have any questions, I’ll be happy to answer them.
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YOUR PATIENTS… GIVE THEM TO ME - NOW



Okay, when we talk about robots doing the job of a human, we often talk about the future, but robotic surgery is already a reality. Although there is still a lot of room for improvement according to the latest study robotic surgery works better than traditional surgery. And as a result Meilahti hospital had a surgical robot as their first priority investment last year. This year they bought a robot and it started operating patients just two weeks ago.



BETTER:



When we talk about robots doing the job of a human, we often talk about the future, but robotic surgery is already a reality. Although there is still a lot of room for improvement according to the latest study robotic surgery works better than traditional surgery. As a result Meilahti hospital had a ROBOTIC SURGEON as their first priority investment last year. This year they bought a robot and it started operating patients just two weeks ago.
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CONCLUSION

Technology in use



Some problems



Fast progress



So, to conclude then, we’ve taken a close look at this cutting edge technology.

We are now aware of the current state of this technology and although there are still some problems to be solved there is fast progress being made and new models will improve lot of the disadvantages that there are currently.

So what I wanted to tell you today is although there are still problems to be solved robotic surgery has already changed health care.

Doctors world wide are adopting this technology and you shouldn’t be the last to embrace it.

So, in the beginning of my speech I said that robotic surgery is a reality. At the moment there are just two surgical robots in Finland.

One is in Helsinki and one is in Tampere, but Oulu University Hospital is also planning to purchase one and they are definately not the last.



BETTER:



To conclude then we’ve taken a look at this cutting edge technology.

We are now aware of the current ROBOTIC SURGERY technology. AND YES there are still some problems to be solved BUT progress IS being made FAST AND new models will INCLUDE MORE ADVANTAGES. 

What I wanted to tell you today is that EVEN THOUGH robotic surgery HAS ROOM FOR DEVELOPMENT IT has already changed health care. Doctors worldwide are adopting this technology and you shouldn’t be the last to embrace it.

So, AT the beginning of my speech I said TO YOU that robotic surgery is a reality. At the moment there are ONLY two surgical robots in Finland, but Oulu University Hospital is planning to purchase one AND MORE HOSPITALS ARE definitely GOING TO FOLLOW.
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OVERVIEW

Strengths and limitations



Current technology



Next generation



And I’ve divided my talk into 3 parts. 

First we’ll talk about the strengths and limitations of this technology. 

Second we’ll take a quick look at current technology that is being used. 

And finally we’ll talk about next generation of robots, what they will be like.



BETTER:



I’ve divided my talk into 3 parts. 

First we TAKE A LOOK at the strengths and limitations of ROBOTIC SURGERY. 

Second WE GO OVER THE current DEVELOPMENT OF ROBOTIC SURGERY. 

And finally we TAKE A LOOK AT THE FUTURE OF ROBOTIC SURGERY.
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Further Information

Guidarelli, M. (2008). Robotic surgery. Retrieved February 5, 2009, from The Next Generation Web site:

http://www.nextgenmd.org/vol2-5/robotic_surgery.html

Davies, B. (2007). Robotic surgery: From Autonomous Systems to Intelligent Tools. Retrieved February 5, 2009, from Institution of Mechanical Engineers Web site:

http://www.imeche.org/industries/medical/robotic-surgery-july-2007.htm



Questions?



So, for further information you can take a look at these web pages.

And if you have further questions please ask now.



BETTER:



So, for further information I RECOMMEND these web pages.

And if you have ANY questions I’D BE VERY HAPPY TO ANSWER THEM.
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3. Next generation

		Touch sensation

		Smaller size and cost

		Improved tele-surgery

		Completely autonomic operating rooms







Okay, now that we’ve seen current technology thats in use let’s move on to take a look at the next generation of robots.

		Now, the first improvement that…

		So, the second improvement is…

		The third improvement is...

		And, the fourth improvement is…





BETTER:

Okay, now that we’ve seen HOW ROBOTIC SURGERY WORKS let’s move on to take a look at the IMPROVEMENTS THAT the next generation of robots WILL HAVE.

		The first improvement IS…

		The second improvement is…

		The third improvement is...

		The fourth improvement is…
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My name is Miikka Jokelainen, and I’m an engineering student at the Helsinki University of Technology, majoring in Information and Automation Systems.

And today I would like to inform you about the current state of robotic surgery and the future of this technology. 



BETTER:



My name is Miikka Jokelainen, and I’m an engineering student at the Helsinki University of Technology, majoring in INFORMATION AND COMPUTER SYSTEMS IN AUTOMATION.

Today I would like to inform you about the current state of robotic surgery and the PROMISE of this technology. 
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