1

16

BRITISH BROADCASTING CORPORATION

RADIO SCIENCE UNIT

CASE NOTES		Programme no. 2 - Diabetic Feet



RADIO 4

TX DATE:			TUESDAY 13TH APRIL 2010 2100-2130		

PRESENTER:		MARK PORTER

CONTRIBUTORS:		MIKE EDMONDS
				JENNIFER TREMLETT
				HASHIM RASHID
				VENU KAVARTHAPU

PRODUCER:			ANDREW LUCK-BAKER		





NOT CHECKED AS BROADCAST

EDMONDS
Mark, welcome to our clinic.  This is the foot clinic and let's go through.

PORTER
And it's quite busy, it's now lunchtime but you'll run through the whole day?

EDMONDS
Sure, yes, yes, we see about 30 patients a day.  Overall we had about 7,000 patient attendance this last year.

PORTER
And they're coming from where?

EDMONDS
They're coming primarily from the local area of Lambeth and Southwark but in fact we get referrals from all over England.

PORTER
Professor Mike Edmonds heads up the multidisciplinary team that staff the busy Diabetic Foot Clinic at King's College Hospital, London - one a handful of facilities in the UK that combine the latest medical and surgical advances to tackle some of the most disabling complications of diabetes.

VOX POPS
I had this large ulcer - five or six centimetres in diameter.  My local hospital were only able to contain it, it wasn't improving and I'd been referred with a view to amputation should it not improve.  It could be at the calf, if that doesn't work it'll be at the knee, if that doesn't work it'll be at the thigh and so on.

My left foot was turning towards the right foot and turning upside down, so I was walking on the side of my foot.

It felt like someone snapping a rubber band and I thought it was the dressing that I was wearing and it wasn't till I came in and had it x-rayed that they told me it was broken.

PORTER
Fragile bones, deformed ankle joints, infected ulcers that won't heal, and gangrene leading to loss of limb, or loss of life - the sort of complications that make up the bulk of the workload here at the clinic in King's.
 
At first glance it looks like any other busy outpatient department, but what makes it special is the breadth of services and expertise on offer. In one corner of the open plan treatment area, a nurse is giving a patient intravenous antibiotics, and his neighbour is having a callus removed by a podiatrist. While at the other, a woman is having a plaster cut off so her ankle can be checked by an orthopaedic surgeon.

The underlying problem linking all of these cases is an abnormally high blood sugar level - the hallmark of diabetes. And the higher your blood sugar, the faster your arteries will age and narrow.

Around the heart, this leads to an early heart attack.  In the brain, it increases the risk of stroke.  But in the limbs, particularly the lower legs, it leads to restricted blood flow and damage to the nerves. The resulting numbness - or neuropathy -  leaves the limb prone to injury, while the poor blood flow renders the skin and tissues more fragile than normal, and slows healing. A toxic combination with potentially disastrous consequences.

EDMONDS
Patients who have nerve damage and arterial vascular damage are very, very vulnerable patients.  And also is a sign of widespread systemic problems.  The outlook for a patient coming to a clinic with an ulcer is worse than for a patient with cancer of the colon.  There is a less than 50% survival for that patient over five years, which is worse than cancer of the colon.  And the reason why that's twofold the associated diseases of the arterial system - the heart and the brain - and secondly problems from the foot and leg itself because the nerve damage predisposes to an ulceration and once there is a break in the skin the diabetic patient has a great risk of infection.  And the diabetic patient cannot fight infection - the white cells are very limited in their ability to kill bacteria - infection spreads through the foot.  And furthermore this infection leads to gangrene.

PORTER
And once you've got gangrene your options as a clinician are what - to remove that gangrenous tissue?

EDMONDS
Once a tissue is truly gangrenous it is dead and of great risk to the patient because it can lead to infection in the blood - septicaemia - and this can lead to severe circumstances and even death.

PORTER
So the option would be in a situation like that to amputate the affected part?

EDMONDS
Yes.

PORTER
I don't think many people would amputation a complication of diabetes but it's actually quite a common one.

EDMONDS
Yeah, one in seven diabetic patients throughout their lifetime will develop an ulcer and of those patients one in 12 will have some form of amputation.  Amputations below the ankle, major amputations above the ankle predominantly at the knee.

ACTUALITY - PODIATRIST AND MR SEELEY
PODIATRIST
So how have you been Mr Seeley?

SEELEY
Fine, thank you.

PODIATRIST
Now with your footwear have you got another appointment with the orthotics department any time soon?

SEELEY
Yes it's supposed to be ...

PORTER
Rodney Seeley is being seen by podiatrist Jennifer Tremlett. He has numb feet and has had problems with ulcers on and off for the last 14 years. He has also been told in the past that he may lose his toes, but so far the team at King's has managed to avoid amputation - but his feet need regular care.

So what are you actually doing ...?

TREMLETT
Just debriding the callous.  Wherever you've had a previous ulcer you'll get callous build up, it's like scar tissue.

PORTER
The dead skin - a bli - yeah, yeah.

TREMLETT
And the risk is if it builds up it will break down underneath and because our patients neuropathic they haven't got any feeling in the foot, they haven't got the protective pain sensation, they don't know that that's happening underneath.

PORTER
So we might get a callous on the bottom of my foot, I'd be able to feel that I was walking on some hard skin and know to do something about it, but a diabetic patient would not get that warning.

TREMLETT
No.  They also walk much heavier on their feet because their [indistinct words] reception is affected with the neuropathy, they're not exactly sure where they're putting their feet down.  They tend to be very ...

PORTER
So this is the natural little sensors that tell us exactly where everything is?

TREMLETT
Yeah, exactly they tend to be very heavy footed, so the pressure on the planta aspect of the foot is greater in a diabetic with neuropathy than in the normal population.

PORTER
And by planta pressure you mean pressure on the sole of the foot?

TREMLETT
Yeah

PORTER
What about foreign bodies in the shoe, would they be able to feel a stone in the shoe?

TREMLETT
No, had quite a few interesting things come in.  Lady who was a very keen sewer she had a few needles in her foot which she didn't know.  The only reason why she noticed was her blood sugar levels went up, she started to feel very unwell, her foot was swollen and it was red and hot and she had a serious infection and had to come into hospital and have IV antibiotics.

PORTER
So she'd been dropping the needles or pins and standing on them.

TREMLETT
Yeah and on the x-ray you can - I think there was two or three on the x-ray that we could see.

PORTER
And you've got to be quite careful presumably when you're paring away that dead skin that you don't injure - cause an injury - because that in itself could prompt another problem?

TREMLETT
Yeah it could do, yeah.

PORTER
And that's one of the problems with people with diabetes looking after their own feet, I could imagine Mr Seeley struggles to get to the bottom of your - it's quite difficult to work on your own feet isn't it.

SEELEY
It depends on which part of the foot's concerned.  For example, I've got a problem between my toes on my right foot where I can get at that easily, so I can look after that. 

PORTER
You'd have to be a contortionist to get to the bottom of this one, yeah.

SEELEY
Exactly.  I had an ulcer on there which lasted about 15 months or so, which was fairly normal, healed and then six weeks later I found I had another one and the only reason I found it was because my sock was bloody.  I then came in here as an emergency as we are all entitled to do anytime I feel uncomfortable, they're always insistent that one should come in straightaway.

PORTER
So your first warning was the stained sock because you couldn't feel anything, you weren't aware that you had ...?

SEELEY
Exactly that's where the neuropathy is a disadvantage.

PORTER
And looking at the foot when people are wearing socks and shoes, what's the most common things that they're getting wrong?

TREMLETT
Ill fitting footwear.  Where you've got the neuropathy, so where they've lost that protective pain sensation, that's when somebody becomes at risk and that needs to be identified at their annual assessment so we can give the appropriate education.

PORTER
So they go and buy - might go and buy a new shoes and not realise that they're pinching, spend a day on them and they get a sore and that's how you get an ulcer.

TREMLETT
That's when we get blisters, that's how we get ulcers and infections and that's what leads to amputations.

PORTER
I would imagine Mr Seeley's something of an expert, having - coming here a lot - but say if you've got a new patient for the first time and you were worried about what sort of advice do you give them about this, other than coming here for regular follow ups?

TREMLETT
Yeah, to look at their foot on a regular basis.  We often tell people - take your mirror off the wall, put it on the floor, sit on a chair and look at the underneath of your foot because I don't know many people who can look at the bottom of their foot.

SEELEY
One of the many advantages of being here is that the orthotic department, which designs the shoes and so forth, is just across the corridor.  So they can actually come and while one's being treated they can come in and have a look.  And the same thing that when there was a discussion about whether or not to take a bit of bone off my thing the surgeons came down while I was being treated in the clinic.  I didn't have to sort of make a separate appointment to go elsewhere.

PORTER
And it's not just orthopaedic surgeons who visit the King's Diabetic Foot clinic - the lion's share of patients will have restricted blood flow to their legs. And correcting this by opening up, or bypassing, blockages in the arteries of the leg is now a cornerstone of therapy - saving limbs and lives.

RASHID
This is the artery here that we're going to bypass through.  We've got about - I'd say about three centimetres, two and a half centimetres dissected - that should be enough for us to do the bypass.

PORTER
Vascular surgeon Hashim Rashid bypassing a blockage in an artery using a section of healthy vein taken, in this case, from the patient's arm.

RASHID
Can I have some pot scissors please?  I'm just going to trim the vein to match exactly the [indistinct word], so they look - look good.  Just one more stitch and then we're done.

PORTER
Out of theatre and back in the clinic, Hashim explained that the arteries in patients with diabetes tend to fur up further down the leg than the type of blockages seen in other people.

RASHID
It's still a bit of a mystery why diabetic patients actually lose their arteries around the calf and the ankle area.  The majority of patients actually - non-diabetic patients - will lose the arteries in the thighs, so they will need a different type of bypass. It's more challenging in diabetic patients because we have to go quite distally down the foot, very distal bypasses on very small arteries, we're talking about one to two millimetre artery.

PORTER
So what you'd be looking at in someone who perhaps smoked and had problems - maybe a blockage higher up in the groin sort of area - but the diabetic is a smaller arteries down in ...

RASHID
Smaller arteries from the calf down to the foot.

PORTER
And how do you identify where that blockage is?

RASHID
We do lots of tests to start with, we do basic tests like ultrasound scans of the arteries and then sometimes we have to get more specific information like angiograms ...

PORTER
Injecting the dye into the blood vessels effectively.  And that shows you where the blockage is?

RASHID
And then we can see where the blockage is.  And in the majority of these patients they will be treated with an angioplasty.

PORTER
And by angioplasty - putting a little balloon in to stretch up ...

RASHID
Similar to the angioplasties that patients have in the heart, exactly the same disease.  So in our data it shows about 75% of our patients could be treated with an angioplasty.  Only a quarter of patients need these complex bypasses.  But because we see a huge number of patients then we're doing lots of bypasses a year.

PORTER
And what's the bypass made out of?

RASHID
We can use synthetic grafts but in diabetic patients they don't do very well.  So we are very keen to use human tissues like their own veins.  Luckily we've got veins in the legs that we can take out to use for the bypass, the same things that we use for the heart bypass we're using for the leg bypasses.  And the good thing about the veins is they can resist infection whereas the plastic can get infected, also veins last a lot longer than the plastic synthetic grafts.

PORTER
And how might a patient know that they were developing this sort of obstruction to their blood flow?

RASHID
Some patients will be symptomatic, so when - they can have pain in the foot, they can start to have ulcers or maybe gangrene in the part of the toes.  With diabetic patients they can't feel the foot because they've got neuropathy, so the nerves are damaged by the diabetes, so they will not be able to feel the pain in the foot.  So that's the problem with diabetics, that they can present to the hospital quite late, when the gangrene has set in and the deep infection has set.

PORTER
Fifty-nine-year-old Stuart Robson has just had a bypass at King's. His was a complicated case - besides poor blood flow, the diabetes had also damaged the nerve supply to his ankle, causing it to roll over and rub on his footwear, putting further pressure on his already frail skin.

ROBSON
Ulcers would appear, eventually heal and it got progressively worse and I had this large ulcer - five or six centimetres in diameter.

PORTER
Yes because looking now you've got an ulcer just on the inside of your ankle here, you've got two, but also you've got a very big one on your shin which is the size of a - well as you say it's the size of a small saucer isn't it.  How long has that been there for?

ROBSON
About eight months or nine months.  And my local hospital were only able to contain it, it wasn't improving.

PORTER
So you were going in to have it dressed regularly presumably were you?

ROBSON
Yes, yeah.

PORTER
And what did they tell you about the likely outcome?  Were they hoping that it would heal on its own?

ROBSON
No, I've been referred with a view to amputation should it not improve.

PORTER
So to lose your left leg?

ROBSON
Yes.

PORTER
And whereabouts were they talking about amputating?

ROBSON
Well they say it could be at the calf, it that doesn't work it'll be at the knee, if that doesn't work it'll be at the thigh and so on.

PORTER
Quite a shocking thing to hear, how did you feel?

ROBSON
It is, it is.  That hit me.

PORTER
So that was the initial option that you were offered or it was a possibility anyway.  How did you end up here then at King's?

ROBSON
There was an article in the Daily Mail and I and many others responded to that - I went to my GP and asked to be referred here.

PORTER
So you saw the work that was being done here and thought it might give your leg a second chance.  So what happened when you arrived here?

ROBSON
I came here in the beginning of January and immediately the dressings were changed.  A team came round, rather than going to individual departments, the whole team came round together and then I was asked to come in for further stenting in my leg - balloon stenting.

PORTER
So they open those up, pop some scaffolding in ...

ROBSON
They attempted to open them up, it wasn't successful and they came back and said we'll keep you in, next Monday you'll have a bypass, a skin graft on the ulcer and they had to remove one toe that was beyond saving ...

PORTER
So it had gangrene ...

ROBSON
... it had gone through to the bone.

PORTER
And how are you feeling now?

ROBSON
Very good.  The worst discomfort is where they took the skin graft from. 

PORTER
So often the case.
 
So in terms of success rate, obviously it depends - it varies from patient to patient - but how often do you expect to get a good result like this where you can get healing and pretty good blood flow?

RASHID
We're talking about 96% of patients we can save the legs and they will not need a major amputation.  Healing takes a bit longer, we're talking about ulcers healing it will take a bit longer but on average it will heal within four or five months.

PORTER
Surgery to relieve blockages in bigger arteries is fairly well established but surgery further away from the groin, down towards the foot, where the smaller vessels is, is less well established, how long have we been doing this sort of operation?

RASHID
These distal bypasses have been present for many, many years and the problem is that you can say they're not that attractive an operation to be doing because it's quite difficult, quite challenging, the patients are very sick, healing will take a while, so unfortunately not all centres will be keen to do these complex operations.  Luckily they will come for a second opinion to our unit and the majority of the patients that we had we managed to save their legs.  It's all about the team.  I think the reason that we can do things like that now because we are getting better as surgeons and we've got more - better modalities to show the arteries down the foot, whereas in the past we couldn't see the arteries in the foot and then we'll assume there is no artery that we can bypass.

PORTER
So by that you mean better imaging techniques that will show up where the blood flow is normal?

RASHID
Yeah we can see the arteries in the foot and we can say actually yes we can bypass them.

PORTER
Now one of the problems with having tiny blood vessels that you're putting back in is that presumably they're quite easy to block back up again?

RASHID
Yes they are, that's why we need to keep an eye on these grafts and we scan them for about a year, it would be nice to be able to scan them for life but we can only scan them for one year.

PORTER
How long do you expect them to last?

RASHID
These bypasses can last between a few months to many years and we've had successes in this unit when we had grafts running for the last 10-15 years.

PORTER
And is there anything you can do to improve their survival?

RASHID
Other than by monitoring them and keeping an eye on them because we see bypasses narrowing down, so if we intervene early by offering an angioplasty for the bypass ...

PORTER
So the balloon to blow it up.

RASHID
Exactly, that can keep the bypass running forever.

PORTER
I mean to sum up, I mean this must have had a major impact on patients coming through your clinics.

RASHID
I think it's very important when a patient comes to see us with a plan to have a major amputation and then walk out of the door following the bypass from our unit.  I think this has got a big impact on the patient's quality of life.  And of course the patients are very pleased because they can continue to be independent, they don't need any extra support and they're fully healed.

PORTER
Poor blood supply and numb feet are not the only issues that can cause problems. Some people with diabetes can develop weakened bones - which can break following surprisingly minor trauma.

EDMONDS
Julie came to us with a swollen heel, she'd just come back from holiday, she'd had a bite and we thought she'd had an infection.  But when we x-rayed it she'd also fractured her heel bone.  So the main problem now has been of protecting the heel and protecting the heel bone.  One way we have done that is to make plasters and Tim is our podiatrist who's an expert with the plasters.

TIM
So I'm making a plaster cast to protect the heel bone and keep the foot in the right position and protect the ulcer that's on the back of the heel as well.

PORTER
And how long will that plaster stay on for?

TIM
Probably three or four weeks.

PORTER
Going back - what actually - how did you know something was wrong with your foot?

JULIE
I started to notice a strange smell and the colour looked quite red.

PORTER
You didn't feel anything at all?

JULIE
Didn't feel a thing.

PORTER
And yet the heel bone itself was broken, you hadn't injured it at all, you don't remember doing anything that could have done that?

JULIE
All I remember is on Sunday before I came to see Professor Edmonds it felt like someone snapping a rubber band and I thought it was the dressing that I was wearing.

EDMONDS
In fact I think Julie, you put your foot down, didn't you, you put your foot down off the bed and felt ...

JULIE
Yes, just felt it snap, and it wasn't until I came in and had it x-rayed that they told me that it was broken.

PORTER
The story of injuring a bone and not being able to feel it is that unusual?

EDMONDS
Not in patients who have what we call Type 1 Diabetes.  We know those patients have very thin bones, particularly in their feet, and we often see what we call pathological fractures - the foot fractures with no particular trauma.  And if often leads then to another complication which leads to bone and joint problems which are called the Charcot joint.

PORTER
This is a deformed joint?

EDMONDS
Deformed joint, yes, yes.  But we do warn our patients with Type 1 Diabetes that they should be very careful with their feet.

PORTER
Quite why some people with diabetes suffer from deformity of the foot, ankle or toe -  the so called Charcot foot is not fully understood.  But it's thought to be a direct complication of loss of feeling caused by diabetic neuropathy.

PIPER	
I'm Amanda Piper and I'm shall we say 50ish.  I had an ulcer which Professor Edmonds cleared up but since then I've had this operation for my deformed foot, which was turning upside down.

PORTER
So you're - what was happening?  Your sole was going - pointing towards the other foot was it, this is your left foot?

PIPER
My left foot was turning towards the right foot and turning upside down, so I was walking on the side of my foot.

PORTER
And had you noticed your foot was going over because presumably it was quite a slow semi-progressive ...?

PIPER
It was quite slow.  Other people noticed it before I did I'm afraid.  And I've now had a hind foot nail fusion, I think it's called, where they put a nail in the foot and I've got a beautifully flat foot, which is wonderful.

PORTER
The consultant orthopaedic surgeon who corrected Amanda's foot was Mr Venu Kavarthapu

KAVARTHAPU
I had to do bone and joint cuts to correct the deformity without having to do major skin incisions because in this group of patients the risk of infection is very high.  The more incisions I make the higher the risk of infection.  So once achieved reasonable and acceptable deformity correction we had to maintain the correction by using certain fixation devices.  In Amanda's case I used an [indistinct word] nail that goes to the middle of the bone, through the heel into the leg bone and we use multiple screws to maintain the position.  And during the surgery the deformity correction on Amanda was very satisfactory and it has been very well maintained throughout.

PORTER
But presumably that's quite challenging, not least because the patient has diabetes?

KAVARTHAPU
Perhaps that's the reason why in some centres, where they don't have multidisciplinary teams or expertise, they quite often recommend below the knee amputation to these group of patients.

PORTER
Is the challenge during the operation in terms of the techniques that you're using then or is it in the fact that diabetic patients are so much less likely to recover well - to heal properly?

KAVARTHAPU
It's both of them, I mean that's why we have such a multidisciplinary approach here.  So the surgery perhaps is only part of the whole management package.  So we need to optimise the patient's medical condition quite often, diabetic patients have complex associated medical conditions from raised blood pressure to kidney and other systemic problems.

PORTER
But as a surgeon interested solely in the bones, I mean what's the first thing that you notice during the operation, I mean are the bones different to operate on?

KAVARTHAPU
The bones inherently they have reduced healing potential.  For example, for routine surgical fusion of an ankle the type of material we use for fixing these joints if they last only for six months they won't be appropriate in severe diabetic patients because this particular joint deformity corrective fusion may take a year or one and a half years so we need an implant that can last for such a long ...

PORTER
The fixing techniques that you use - needles, screws, pins, plates, whatever - would only need to do their job for a limited amount of time in a person with healthy bones because the bone heals and takes over.

KAVARTHAPU
Correct.

PORTER
But in the diabetic that scaffolding has got to last much longer.

KAVARTHAPU
You're right absolutely.

PORTER
So you and your team are taking on quite a challenge with these patients, I mean the other option of course is that they lose the foot or part of the leg even which they would probably get better from quite quickly but it obviously long term repercussions.  What you're saying is that we'll commit to a more complex plan, it could take a very, very long time, what sort of success rates can you quote for the patient?

KAVARTHAPU
With this kind of multidisciplinary approach I would give at least 90% chance of the patient being mobile.

PORTER
But I mean I would consider odds of 90% versus an amputation, even though it meant a long hospital stay and a bit of a commitment, I think I can see which one I'd go for.  I mean presumably most patients do that do they?

KAVARTHAPU
Yes indeed, yes indeed.

PORTER
Amanda certainly has no regrets.  Four months post-op and her foot is doing well - albeit still in a plaster boot.

PIPER
Well I can't walk without the cast at the moment but if I did - when I haven't got the cast on then it does go flat to the floor. 

PORTER
And that's the first time it's been flat to the floor for a while?

PIPER
Yes absolutely.

PORTER
Looking forward to walking on it in anger - or not in anger, you're going to be careful on it from now on.

PIPER
In pleasure.  It will be wonderful to walk again and it's all thanks to the team here.

PORTER
The modern management of diabetes involves keeping blood sugar levels as close to normal as possible to minimise damage to the lining of the blood vessels that leads to the complications that cause the diabetic foot - as well as other problems ranging from kidney disease to heart attack.

But it's not just about sugar levels - other factors, like high blood pressure, raised cholesterol levels, smoking etc. can all influence how quickly someone's arteries age.  Which may explain why, despite advances in diabetic care, Professor Mike Edmonds and his team are seeing just as many patients with the dangerous mix of poor circulation and nerve damage. 

EDMONDS
I think our risk factor control of arteriosclerosis is still limited.

PORTER
That's furring up of the arteries?

EDMONDS
Yes, is still limited in the sense that we have got to be absolutely enthusiastic in controlling blood pressure, controlling cholesterol, reducing smoking and those factors are still not receiving the due consideration that they deserve.

PORTER
So while we're getting perhaps better at managing people's blood sugar levels what you're saying is that we're not being strict enough with the other risk factors that go alongside that - so high cholesterol, high blood pressure, lifestyle factors which the patient can be doing a lot about as well?

EDMONDS
Sure, sure. 

PORTER
It's never pleasant scaring patients, that's not what we, as doctors, are about but do you think there is some benefit from letting people with diabetes see what can go wrong if the condition is not controlled as well as it should be or perhaps say some of their lifestyle factors - I mean for instance a diabetic who smokes - I mean I think a visit to this clinic would be quite an eye opener?

EDMONDS
I think to educate the patient, to forewarn the patient, would be positive and our mode of operation, as you've seen today, is a very open plan clinic where patients talk to each other, look at each other, they see the problems, there is mutual understanding and mutual comfort and within that there is an improvement in the outcome and an improvement in the morale of patients and have as it were a greater will to look after their diabetes, look after their foot problems and avoid amputation.


