Supplementary File
Appendix 1: Sample of questions for semi-structured interviews

· Can you tell me about your surgical background?

· Potential  prompting: What year of training are you?

· What is your intended subspecialty?

· Which CADSIM course did you attend and when?

· Have you previously engaged with simulated cadaveric training? If yes then what?

· Have you used any other forms of simulation previously? Which?

· Prior to attending the course had you performed the simulated procedure on a live patient? Roughly how many times?

· What was your overall impression of the course?

· What was the most useful aspect and why?

· What was the least useful aspect and why?

· What challenges do you face currently face in acquiring operative competence? 

· Did attending CADSIM improve your operative confidence and preparedness for theatre?

· Did participating in CADSIM influence your current operative technique or clinical practice? If it hasn’t what factors prevented this transfer of learning?

· Did you have the opportunity to utilise any of the taught skills/ procedure in subsequent clinical placements?

· What are the benefits/drawbacks of cadaveric training over other simulation modalities they may have encountered?

· From your perspective what are the limitations of cadaveric simulation?

· Has your perceptions on cadaveric training changed since attending the course?

· When should cadaveric training be offered during the training programme and why?

· How could the courses be changed to better meet your learning needs?

Appendix 2: Sample transcript

#6

Speaker Key:

JO: Me

PC: #6

JO: Okay, hi. So I’ll just state for the camera, I’m Jordan, and if you could just state your name and level of training?

PC: So xxxx ST5, Yorkshire deanery. My specialist interest is esophagogastric surgery. 

JO: Okay. And which cad sim courses did you attend?

PC: So I’ve done the upper GI, mixed, or bariatric and hiatal work course, and the cadaveric HPB course as well.

JO: And roughly when did you attend those courses? 

PC: Approximately two and four months ago. So both this year. 

JO: So pretty recently, cool. Okay. And is this your first experience with cadaveric training?

PC: No. 

JO: No? Which other courses have you previously attended?

PC: So as far back as 2012 I’ve been to cadaveric simulation training courses in the North West deanery, that were specifically for core surgical trainees. And I think that’s probably about it. I’ve got a little bit of experience delivering cadaveric hernia course as well that we’ve delivered in Sheffield. 

JO: Okay. And okay, so Newcastle have... They have quite a well-established surgical training centre under [unclear], don’t they?

PC: That’s North East, we’re North West, which is Manchester. Yes.

JO: Okay. And apart from cadaveric, have you experienced any other forms of surgical simulation?

PC: Yes. So obviously I’ve used a variety of different box trainers. I have a box trainer for laparoscopic skills. I’ve been to wet labs, we have a very good wet lab series in Sheffield still, and then I think I’ve used some of the simulators, electronic simulators, as well. Although I haven’t got huge experience with those. 

JO: Sorry, I lost you briefly for sound there, you’d got some experience with what? Just that last sentence.

PC: Just some experience with sort of electronic simulators, proper video game type simulators.

JO: Oh, the kind of virtual reality ones.

PC: That’s right. So very limited.

JO: So you’ve had quite a wide range of experience with most of the techniques then. And prior to attending the courses had you performed any of the procedures that were simulated on live patients before?

PC: Yes. All of them. 

JO: All of them? Okay.

PC: Sorry, all of the upper GI. So the bariatric ones and the hiatal work. And then I’d assisted on probably all of the HPB surgeries as well. 

JO: Okay. So for the upper GI ones were you the kind of primary surgeon on those procedures or were you just doing elements of them? So say for a Nissens [?], were you doing it kind of skin-to-skin, or were you just doing elements?

PC: Yes. So a mixture. I’ve done a few, a couple, of Nissens, almost skin-to-skin, and a couple of bypasses skin-to-skin, but before that mostly just doing elements really. Yes. 

JO: That’s good. That’s quite advanced for an SD5. Or have you previously done other work or are you just happened to get in a good run?

PC: Quite lucky to have some really good trainers throughout my time. I’ve done two years out doing research, so I guess I’ve done... Been around a little bit more than some of the other junior registrars. So I’ve done a little bit extra. But yes, probably it’s more to do with your trainer, especially at that stage, whether you’re actually the one doing the operating. Your trainer’s often the one just telling you what to do, so yes. 

JO: Yes. So what were your overall impressions of the courses you attended?

PC: So, excellent. Yes, brilliant. They’re a really, really good education resource, I think. 

JO: What would you consider the most useful aspects of attending?

PC: So I think it’s the time to consider the anatomy and manoeuvres that you perform when you’re doing an operation. And to consider how they’re related to the other parts, or the relevant anatomy around there. That’s probably the biggest advantage of cadaveric simulation I find. 

JO: Okay. 

PC: So to just give an example of that, you know, if you’re doing a Nissens, being acutely aware of how close you are to the thoracic and abdominal aorta, and being able to visualise that when you’re doing the operation. So obviously when you’re doing the operation you often can’t see it because it’s covered. When you do it on a cadaver you can take the time to expose it, to see how close you are, so you can consider how your manoeuvres help you avoid crucial structures, I guess.

JO: Okay. So you’re kind of delving into territory that you wouldn’t ordinarily encounter in a normal operation because there’s no safety concerns?

PC: Yes. 

JO: And how about the overall structure of the course? Like I think where at least when I was running it, the Nissens course was largely all action. Is that something you favour or would you have preferred more kind of technical discussion? 

PC: So that’s a very good question. I think you probably... I probably get a little bit more out of it, with a bit more technical discussion. That being said, the opportunity to really just get your hands on with the cadavers, and actually improve your technique and... I think is probably the most valuable thing. It makes probably having a bit more technical section to it, would perhaps help consolidate it a little bit more. But I guess it sort of depends on what job you’re doing at that time. 

JO: Yes. Are there certain things that you think cadaveric training provides that it isn’t provided with other forms of training?

PC: Yes. Time and space to make mistakes, time and space to move things around in the way you wouldn’t do normally. 

JO: Okay. And what do you find are the kind of main challenges you face in gaining operative [?] competence in your kind of current job, or in the kind of current training programme as it stands?

PC: So consistency is always the biggest challenge. Consistency of trainer. Where I currently work we’re not sure of operating at all, so we don’t struggle for numbers, I don’t struggle for theatre time. But with the frequency of on-calls, the on-call, how heavy the on-calls are, it can be difficult to get consistency of trainer/trainee relationship to make sure you really progress.

JO: Okay. How do you think...? Do you think these courses can help address some of that, or is that just something that can’t really be...? It’s just a kind of by-product of the job and something that can’t really be avoided?

PC: So I think these courses can... They go a huge way to helping get people over the hump of understanding operations to start with. So they’re really helpful in a lot of the basics. And then sometimes they’re really helpful in really refining some of the more complex parts of operations, and the more complex anatomy as well. So I think they’re hugely valuable, but they’re most valuable when they tie into what you’re currently doing. 

JO: There’s kind of two points that are interesting there. One, going back to one of the first points you made in regards to getting over the initial hump of operation, do you feel that these courses should be offered at a certain time in a kind of training programme, or training...

PC: Yes. So I’ve sort of got... We’re actually... So I’m part of one of the upper GI... [Unclear] trainee group committee, and we’re actually developing some courses looking at relatively early stage registrars doing complex resections, and how you get over that initial moving from 2D anatomy within a book, and reading steps, to actually understanding 3D anatomy. And I think it’s hugely important that we make the most of our theatre time. 


And so there’s a lot of things you can learn out of theatre, but aren’t well taught. So I think cadaveric simulation has a huge role to help in that, to really make the most of training opportunities once you get into theatre. 

JO: So just to kind of... I don’t want to put words in your mouth, but is that alluding to a means of kind of getting a better appreciation of, well, realistic anatomy?

PC: Yes, absolutely. Yes. The variation in anatomy, how you go hunting for anatomy in... Because it’s not obvious. It doesn’t look like it looks in a textbook. 

JO: No. Do you think that that’s one of the main benefits of cadaveric courses?

PC: Yes, absolutely. And if they tie in then it’s hugely beneficial, I think, in training. Or it can be.

JO: And that kind of brings me onto, like, the second point, you’re talking about tying in. Did you have an opportunity to utilise the skills you were taught in a real clinical environment, and if so, how?

PC: So no. But they’ve tied in with some of the experience I’ve already had, and I’m very... I’m a clear [sound slip] forward. And so it’s been hugely helpful for me to consider... To be thinking about how they tie in, into how I want to do an operation. And how I want to do, for example, the Nissens, that kind of thing.

JO: And is that just due to the fact that you can experiment to some extent? Like there is margin for error. Did you find that you had the opportunity to experiment during the course. 

PC: Yes, absolutely. So had the opportunity to... Just things as simple as stitching, to think about how you’re going to do a stitch. How you might do it more easily. And have a go at redoing things, where you’ve struggled a little bit, and a few technical tips in... Often it’s just a little manoeuvre to get you enough room to do a little, you know, to put the right stitch in.


Sometimes you can... When you’re being told what to do, intraoperatively, you can follow instructions, but having the chance to think about it, both on the trainer’s side, and the trainee’s as well. When you’ve got that extra bit of time to sort of properly pause, before each step, I think that really helps with your understanding. 

JO: And do you think that attending the course has impacted your confidence operatively in any way?

PC: I don’t think so. I think there were probably specific things I’m happier with. So I’ve not done any higher training in HPB. I’ve helped on a few resections here and there, when they’ve been short. But I’ve not actually done an HPB job. We did some real basic liver mobilisation stuff, and that’s certainly helped me and given me confidence about some of the basic liver mobilisation and how straightforward it is.

JO: Was that the kind of basic, you know, opening emergency course run by Mr xxx where they go through, like, kind of Kocker’s manoeuvre and liver mobilisation. I don’t know if that…

PC: Yes, I don’t think he... I think he calls it... He just calls it... It’s just an HPB course, and... But he does all these sort of basic manoeuvres, how to do a Pringle’s. He then talks about some liver trauma. It’s exactly that. And it’s given me quite, you know, not necessarily... Not had a chance to put it into action, but certainly given me more confidence around the liver. In how I’d access it better and mobilise it better. 

JO: Yes. Because I guess that’s, like, quite a few people do say that... One of the things I like is that a cadaver lets you do something maybe that you ordinarily we’re not going to be doing liver packing, we’re not going to be doing these things. Or if we are it’s going to be once in a blue moon. So I guess it kind of... I guess from a confidence point of view it does help with procedures where you’re not going to be performing them on a regular basis. 

PC: Yes. Absolutely. Yes. 

JO: How often do you think these courses should be offered to someone like yourself? Is this something that you’re happy to go on once, and that’s it, or do you think would you prefer it if they were offered on kind of an annual thing where you go along and do slightly different things each time? How do you think an optimal training programme should be designed?

PC: So I mean, there’s... How often do I think we should be able to get to it, and then sort of an optimal training programme, is a slightly different question, I guess. 

JO: Yes, the old multiple questions thing, sorry.

PC: Yes. I think realistically it would be good if you could attend more than... Each one more than [sound slip] some progression built into that. You know, if you’re thinking about...

JO: Sorry, we just dropped out. Was that you should ideally... Can you just repeat that last bit?

PC: Yes, so I think ideally you’d be able to go on each course more than once throughout your six years, particularly the ones that were of specific interest and relevance to you. And so you can progress yourself. And also refresh as well. In an ideal world I think you’d have more formal cadaveric simulation programme that really built on specific skill sets and gradually built you up throughout the course of your training. But, you know, that’s an entirely different...

JO: So you’d prefer it if it was more kind of went from... I mean, go from absolute basics at core training, and then you just gradually go on more and more advanced courses as you progress?

PC: Yes. And I think broadly we try and do that in Yorkshire. And I think that’s what Mr xxxxx idea is with a lot of his wet labs and cadaveric stuff. I think that is kind of built into it. 

JO: Yes, I think there’s a difficulty in getting people to attend. I think that’s the only... I think when you try to, when you specify, I think they’ve tried to specify certain people who they think would derive most benefit from it, based on specialist interest and level of seniority. But then obviously the rota gets in the way, so certain people can’t attend, and then we have situations where only three people turn up to a course, which is a bit of a shame. 

PC: Yes, absolutely. When you look at the cost of these courses as well. And if you were to do a course elsewhere, it’s an unbelievable shame that people don’t make the effort or can’t go. Whichever of those it is.

JO: Are there any...? I mean, what were the least useful aspects of the training? 

PC: So I think there’s always... Well there was nothing that was particularly stands out as being completely useless. There are always small things in terms of setup and wasted time during the day that could be better. But I really can’t think of anything that was particularly useless. You know, they were all appropriate procedures, for sort of my level of training, and there was nothing...


You know, even if it was something I’d done before, it was... There were always things that were useful. So I can’t particularly...

JO: How does cadaveric training compare to, say, other training modalities, simulation modalities, you’ve used? So in comparison to, say, virtual reality, the kind of more bench-top models, animal tissue? 

PC: So I think, you know, cadavers give you the appreciation of the whole operation, and ergonomics of an operation. And all the steps required to do an operation. All the other things you’ve mentioned, you know, even the virtual reality simulators, I’ve not had massive experience with them, but I think they’re very much, the ones I’ve been on, which are a bit old now, but they’re all really limited.


I think you tend to find ways of almost cheating the system with virtual reality simulators.

JO: That’s interesting. So you’re actually learning to kind of perform the virtual task rather than having...

PC: Yes.

JO: You don’t think it necessarily transfers into the real environment? 

PC: No. Absolutely not. And the movements, some of the movements on the ones I’ve been on, the movements aren’t right. So the laparoscopic stuff, just the fine movements aren’t quite right. The tension’s not right. The manoeuvres to improve, they’re all just a little bit off. And they don’t really... They’re good for understanding the broad steps of an operation, but not necessarily the feel and the touch that’s required to perform an operation. 


Wet lab stuff, I think, has a really good role for specific steps. So it’s brilliant for anastomoses. You know, it’s really good for doing a variety of different techniques and improving your technique, improving your speed. But again, [sound slip] ergonomically it’s so different to doing an actual operation. 

JO: So just kind of distilling that, it’s really the realism, but also the kind of operative flow that’s the main advantages in your eye?

PC: Yes, I think so. Yes. 

JO: And it sounds as though having had previous cadaveric experience your perception wouldn’t have changed. Do you think there are any barriers to offering more cadaveric simulation, in your opinion? 

PC: Money. 

JO: Yes. That’s always there. Well, the advantage, to be fair, the advantage of the Thiels is because they can be reused, there’s a moment of... They are quite cost-effective. So you know, if you centralised... I mean, would you be prepared to, say, have your kind of study budget reduced, but you’re, say, offered three courses a year, would that be something you’d...? 


Would you prefer to have the kind of autonomy to just select, I want to go on this course, and have the deanery pay for it, or would you rather have it so that the deanery offers more courses but you don’t have choice, let’s say?

PC: So, I mean, our study budget is cut, so, to run all these courses. So I’m probably happy that it’s cut to run the courses. I think they’re very good value for money. In terms of, you know, I’ve been on a couple this year, and I would have been on a third if it hadn’t been cancelled at fairly short notice. And you’d never have got three cadaveric courses were in a [sound slip] sort of local training. At all.


So I’m probably overall very happy for them to use part of the study budget for that specifically. Whether or not I’m happy every year, I guess, is a different question. But it’s been appropriate for me now. 

JOIs there anything that could be done to maximise how this training can be kind of transferred back into your clinical practice? Is there anything that could be altered to make it of more value to you?

PC: Yes, so I think the course materials could be, you know, they were sort of... One we were sent out PDFs on the day, for one of them. For the OG one. I’ve not had anything for the HPB one

JO: Was that the blue book, for the OG? For the upper GI one? 

PC: It was just a PDF. Just sent us an email as a PDF. So we’ve not actually... Didn't get any course materials on the day for either of them. 

JO: Okay. 

PC: And I think if they’d been gone out beforehand, not everyone looked at them, but some people do. They’re there as an aid memoire. You know, you look at any model of long term learning, you need to be able to have another look. Particularly if, like me, you’re not currently doing NHPB or an OG job. 

JO: So it’s more just kind of about the logistics? Did you read the book afterwards?

PC: The OG one I did, yes.

JO: Any good?

PC: Yes, it was all right. 

JO: Right. Have you got any kind of final thoughts about cadaveric training in general and how it can kind of influence your practice? Or any suggestions? 

PC: No, nothing in particular, I don’t think. Nothing that springs to mind. 

JO: Are there any particular limitations to cadaveric training in your eyes? Is there anything that it can’t really do or it shouldn’t attempt to do?

PC: Yes, I think it’s almost limited by the safety net it offers. So the cadavers don’t bleed, and they don’t die if you fuck up. Excuse my language on your recording, sorry about that. 

JO: It’s all right, we can cut it out. 

PC: But that’s a big deal. You know, when you’re doing a major operation, an operation’s easy if you’re not dealing with the consequences of it. Of it going wrong. So you can make bold cuts, you can make bold incisions, you can put big stitches in. All these things are easier if you’re not dealing with the consequences. So while cadaveric work is always good, it never really replicates the importance of getting it right, and it never really replicates quite, you know, the same confidence you get from operating on people.

00:25:58

JO: [Overtalking] isn’t it? Because on one hand... No, no, no, I meant with the cadavers, because it’s like on one hand the lack of danger leads to experimentation, which is good for the maybe early stage training, but ultimately it’s going to be a poor substitute, so maybe should just be seen as a continuum. 


So you go from... There’s seems to be maybe an ideal when you’re just starting to learn the procedure, and then once you’re kind of doing it in real people, then maybe cadaveric training’s served its purpose. 

PC: Sometimes. Though sometimes it’s good to refine your techniques. You know, it’s good if you’re trying to... If you’re wanting to have a look at how something works slightly differently, or if you just want to... You want to just maybe alter your techniques slightly. I think there is definitely a role, when you already know an operation, because you also then understand the cadaver better. 

JO: One, to experiment [sound slip] different ways of doing...?

PC: Yes, experiment a little bit. But it’s most useful, or it’s most useful when you’re first learning a technique. Definitely. 

JO: Okay. I think that’s probably covered everything. Any final thoughts or...?

PC: No. 

JO: No? Well thanks as lot for agreeing to be interviewed, I’ll...

PC: Yes, no worries, Jordan.

JO: Cheers, I’ll stop recording.

