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VISWANATHAN
Hello Mark, my name's Ananth Viswanathan, I'm one of the glaucoma consultants here at Moorfields.  We're just heading through into A&E now, this is the busiest ophthalmic accident and emergency department in the UK, as you can see.  It's the gateway into Moorfields for many of our patients and we see an awful lot of people here as outpatients and as cases for surgery.  We see about 300,000 outpatients per year and perform about 30,000 operations.  So we're busy.

We're walking through one of the waiting areas here.  We see all ages here at Moorfields from young children with eye disease, all the way through to much older patients which is mainly where my practice is.

PORTER
Dr  Ananth Viswanathan is a consultant surgeon at Moorfields Eye Hospital in London where he specialises in glaucoma - a condition that affects at least half a million people in the UK to some degree, but which is often not picked up until irreversible damage had been done.

Glaucoma is the leading cause of blindness in the western world and it's likely to become even more of a problem.

VISWANATHAN
The chance of having glaucoma goes up quite sharply with age, so the changing demographics, the fact that we have an ageing population, means that the number of cases of glaucoma is going to increase rapidly over the next few years.

PORTER
I'll be finding out about a new test that could help spot glaucoma earlier.  But prompt diagnosis isn't the only challenge; while we have effective medication for controlling the disease and preserving vision, it can't work if patients don't take it.

MARTIN
The really frightening statistic is that 50% of people that we put on treatment for glaucoma are not taking that treatment a year later.

PORTER
I'll be discovering more about longer acting treatments in the pipeline that should help by getting around the need for daily drops.

The two cardinal signs of glaucoma are raised pressure within the eyeball and/or loss of peripheral vision - not being able to spot things in the margins of your visual field. Both can exist for years, and sometimes decades, without anyone noticing.

Like most cases, Carol Bronze's glaucoma was discovered during a routine eye test.

OPTICIAN
Right Carol we're going to test your eye with glaucoma first.  What you have to do is to put your chin just here on the chin rest and I'm just first going to cover up your left eye.  

BRONZE
I came back to work after maternity leave - I'm a journalist and I work a lot on computers, did then, do now.  The EC regulations had changed and when you came back from maternity leave I had to go straight to the optician and be tested and the optician noticed that my pressure was very high and he was very worried about that, so he gave me a letter to take to my GP, which I did that night and two days later I was at Moorfields.

PORTER
He was worried but were you worried, did you notice anything ….?

BRONZE
I didn't know any … no, I didn't know anything about it.  I had never heard of glaucoma. 

PORTER
So you were referred to Moorfields, what happened next?

BRONZE
I was very lucky to become involved with a huge study that was happening at Moorfields at the time until they discovered that actually I was starting to show signs of damage in one eye and so one eye was in the main clinic downstairs and the other eye was still in the experimental bit upstairs at Moorfields.  But ultimately I had to then transfer downstairs, it was idiopathic, it was unexplained, they didn't know why I had the glaucoma but the pressure was still very high.  And over 20 years of testing with different drugs we have not been able to get the pressure down.

PORTER
You say your visual field was defective on the test but do you actually notice anything in your day-to-day life?

BRONZE
Nothing - nothing, you don't notice anything, I mean that's why they call glaucoma the silent blinder because you don't - most people don't notice what's going on.  Occasionally there's a side effect from the drug but you don't actually notice that you're losing your peripheral vision and so that's why when people ask me about my condition I say everyone should be tested, easy to be tested and they should be tested because it could save your sight.

PORTER
So you haven't noticed any loss in your peripheral vision?

BRONZE
No.

PORTER
Even though there might be some there, you don't notice it in day-to-day life.  Have you been told that you have to take extra care with things like driving?

BRONZE
No nothing.  Life carries on as per normal, it is a constant worry for me that there may come a point where the damage will be so great that either I will have to have surgery or if I weren't diagnosed I might have gone blind, certainly in one eye.

PORTER
And in terms of follow up how often are you seen?

BRONZE
About once every six months.  If a drug is changed then they very often like to see the result of the drug slightly sooner, to see whether that drug is working or not.  So I've changed drugs recently and I will go back within three months to see whether that's made a difference.

PORTER
Presumably that's pretty reassuring that you're being checked up regularly because if you think what might have happened had you not had your eye tested.

BRONZE
It's fantastic, I think everyone should go and get their eyes tested, you can just go to your local optician and have a field test and that will be the first thing that will pick up the glaucoma.  And they'll be able to look at the back of the eye, so they'll be able to see the optic nerve which is another indication.

PORTER
High pressures are easy enough to detect with the right equipment - usually the so called "puff" test that involves blowing a jet of air at the eye and is now part of any high street check - but the role they play in glaucoma is less clear cut. Ananth Viswanathan:

VISWANATHAN
Glaucoma is a disease of the optic nerve, that's the nerve that leads from the eye to the brain.  This nerve gets damaged and then that usually means that one loses peripheral vision in that eye and if it's not treated it gradually gets worse and worse over time.

PORTER
And by peripheral vision you mean what and how might people notice that?

VISWANATHAN
Well there are two well-known main components to vision.  The first is the sharp central vision that you'd usually be tested for at an opticians by reading letters on a chart.  I'm not talking about that sharp central vision, I'm talking about the ability to perceive objects away from the centre of the vision.  So the kind of vision one uses navigate round a house, to drive a car.

PORTER
And what causes the damage?

VISWANATHAN
That's a very complicated question.  The optic nerve suffers in some way and we know that a major risk factor for causing the damage is the pressure inside the eye.  The eye needs a certain amount of pressure, so in order for the cornea - the front window of the eye - to be the correct shape and furthermore you need some pressure for the fluid inside the eye to be able to circulate properly.

PORTER
So this is maintaining the shape and structure of the eye?

VISWANATHAN
Exactly.  But in general the higher the pressure in an eye the more the risk of glaucoma.  And it's the pressure that as doctors we direct our treatments to, so all of our treatments currently are aimed at lowering the pressure in the eye.

PORTER
And that pressure is thought to exert pressure on the nerve and the nerve presumably is very sensitive and that's where the damage comes in, do you think?

VISWANATHAN
Exactly, it's a balance between the sensitivity of the nerve and the amount of pressure and other things like blood flow because it's not simply enough to say that glaucoma is pressure in the eye, it's a big risk factor but it's quite possible to have raised pressure in an eye without glaucoma and it's quite possible to have a normal level of pressure in the eye and still have glaucoma.  But in general the more the pressure the greater the risk.

PORTER
How big a problem is it in this country?

VISWANATHAN
It's a very big problem. It's a problem worldwide actually - it's the commonest cause of irreversible blindness worldwide.  In the UK there are about 500,000 people with glaucoma, only about 250,000 of those though know they have the problem.

PORTER
And who's most at risk?

VISWANATHAN
The chance of having glaucoma sort of goes up quite sharply with age.  So if you look at a Caucasian population, estimates vary a bit, but roughly speaking in the over 40s about 2% of those will have glaucoma but in the over 80s it can be up to 15% of the population that would have it.

PORTER
How might the individual themselves know that they've got a problem?

VISWANATHAN
With chronic glaucoma it's the edges of the vision - the peripheral vision - that are damaged first and quite often one's not aware of that at all.  There are people who may, for example, lose motion perception - we know that's one of the things that goes early in glaucoma - and I had a patient who presented because she was playing table tennis with her grandson and when the ball was hit very fast it would disappear.

PORTER
But by the time people start noticing their loss of peripheral vision it is normally pretty advanced. More subtle loss can only be picked up with specialised equipment to test visual fields - but this equipment is expensive and cumbersome. And you have to visit the optometrists, or an eye hospital, to find it.

Senior Research Fellow Gay Verdon Roe and her colleagues at Moorfields have come up with a simpler, portable version that uses a series of flashing bars on a laptop screen, and a rest that clips to the edge of the table to hold the subject's head in the right position. 

VERDON ROE
The vision of this test is let's go and find our patients before they present to us with irreversible blindness.

PORTER
Well let's have a go.  So I'll sit there.

VERDON ROE
Right, okay, so I'm now going to start it.  And I'm going to cover up your left eye.  Now have you ever had a field test done before?

PORTER
I have, last year.

VERDON ROE
And how did you do?

PORTER
I passed I think.

VERDON ROE
Well let's see if you pass again.

PORTER
Right, put my chin on here.

VERDON ROE
That's right and if I can take your right hand and - so the task is very straightforward, you're going to look very steadily at that central spot and then simply click the mouse each time you see a line move.  Off we go.  You're doing brilliantly.

PORTER
Yes because it's a bit blurry but you can see the lines when they move…

VERDON ROE
Exactly, it doesn't matter if it's blurry, that won't affect your ability to see the movement.

PORTER
So effectively what's happening is that these little flashing bars are coming up all over the screen and because I'm fixing centrally presumably if there's a visual field defect I would miss the ones on the edge or in a particular area?

VERDON ROE
Yes, glaucoma loss occurs in very specific patterns and we've designed a test format accordingly.  But importantly all the test locations that we use directly correspond with the standard visual field - the flashing light test - so it means that we can make direct comparisons between the instruments.

PORTER
That's so much simpler isn't it than the big machine you have in the high street or in your clinics I presume.

VERDON ROE
This test has got various advantages, firstly it's very easily understood; secondly the case detection version takes only one and a half minutes; thirdly it's very resistant to the effects of glasses and then fourthly it's very resistant to the effects of cataract, which again is very important because we want to avoid the possibility of false referrals.

PORTER
And how does this compare to the conventional test in terms of pick up rate, is it as good?

VERDON ROE
Well at the moment we're doing an international study comparing this with the standard test.  We were very pleased because one of our colleagues in Canada took it to St Kitt's in the Caribbean, it went for a winter sunshine break, and tested in the region of 200 subjects and we were absolutely thrilled because this simple laptop technology outperformed all the other tests of diagnosis.  Now this was a pilot study and we're now looking at the test performance in greater detail but these early results were very, very encouraging.

Ooh you've passed.

PORTER
Oh good.

VERDON ROE
No points were missed.

PORTER
Excellent, a few years left in me yet.

VERDON ROE
A lot of our patients report that they prefer the laptop version because sometimes they feel claustrophobic when they're doing the standard test.

PORTER
Well to be honest I'm sitting here looking at this thinking as a GP and this is something I could very easily have on my desk.

VERDON ROE
Well the idea of this is that it could be taken absolutely anyway, we could take it to Tesco's, a GP clinic, we can take it to the developing world.  Sixty seven per cent of sufferers are undiagnosed.  In the developing world that might rise up to 95% undiagnosed.  And we do know that if we pick it up early and we start treatment that we can prevent this irreversible blindness.

PORTER
Does it interpret the results - do you have to be an expert to interpret them?

VERDON ROE
It's really very straightforward to interpret and in glaucoma there are characteristic changes to the optic nerve head and what's interesting is to look at the relationship of the field defect with the optic nerve head.

PORTER
Right, so you might get field defect - I might miss a series of lights in a segment that would give you a clue as to what part of the optic nerve was affected?

VERDON ROE
Exactly.  I'm just going to see if I can just look up an example for you.  There you are.  Here's a patient who's got an upper field defect …

PORTER
Let's call it the sort of crudely rugby shaped visual field we're looking at there and the top left quadrant is black, so that's where she's failed.

VERDON ROE
Exactly, exactly and then you can see how that area of visual field loss relates to the optic nerve head.  And then what we can do in the clinic is that we can look at the back of the eye, either with an ophthalmoscope or with imaging equipment, and see whether the two match up.

PORTER
Early diagnosis is only half the battle - the next step involves close monitoring to look for signs of progressive damage and drops to try and reduce pressure within the eye and preserve the delicate optic nerve. But taking the drops for glaucoma is not as simple as it may sound.

ACTUALITY - BARBARA GRAHAM

Keen artist Barbara Graham was 70 when her glaucoma was diagnosed but it hasn't stopped her painting her favourite subjects - camels - although she has had to work hard at taking her drops to avoid problems.

GRAHAM
Another popular one is camels at the sunset or camels marching around in the desert.  That is going to be for my son-in-law's 50th birthday present.  And this is last year - we went to Cambodia and Laos and Vietnam.  And this is all the buffalo in the paddy fields - the rice fields - it was absolutely magical. 

I only have a small gap, very small bit of lost sight up one eye at the top.  After five years of one drop a day we found that my pressures went up and so I started taking drops twice a day.  Cosopt twice a day and Saflutan but still the pressures went up.  So now I'm taking Cosopt and Alphagan in the mornings at half past seven and half past eight and Cosopt, Alphagan and Saflutan in the evenings with one hour between.  First I turn the egg timer on to one minute, then I pick up the drop, freshly washed hands, gently pull down the eyelid, drop in the drop, shut the eyelid, put my finger in the corner of the eye, wait one minute, the buzzer goes off, mission accomplished.  And because my eye was red and sore if I took the drops too close together, as the instructions say leave five minutes or 10 minutes or 15 minutes between the drops, I actually leave an hour between the drops and I find there's no problem at all, no red eye, no stinging, it's absolutely fine.  If my pressures do not come down I will need an operation which is for draining the eye.  It is a hole in the eye for drainage but usually it has to be repeated several times or at regular intervals.  I don't yet know and it's unpleasant to have to go through more operations.

VISWANATHAN
Surgery is another means we have to lower the pressure inside the eye and it's generally very effective and this involves making a microscopic flap out of the white of the eye at the top of the eye, so it's covered by the upper lid, and this allows the liquid to drain to another part of the eye where it can be absorbed by the body.  It's generally effective at lowering pressure and about two-thirds of patients, following surgery, can stop using their previous glaucoma drops because their pressure is well controlled by the surgery.

PORTER
And is that a permanent solution?

VISWANATHAN
Quite often it is but we do warn people that what we're doing is trying to make a new route for liquid to drain and our bodies are built to heal.  So scarring is an immense problem in glaucoma surgery.  We do have surgical techniques and we have medicine to prevent scarring but even then nature's can be cleverer than us, so we warn people they might need further surgery.

PORTER
And what sort of proportion of patients would end up having an operation of some sort?

VISWANATHAN
The vast majority are controlled very well on drops because we have now a variety of different medications that are very effective at lowering the pressure with just a once or twice daily dose and we tend to try and hold surgery in reserve because although it is very successful there are small but significant risks involved in having an operation on your eye.

PORTER
So drops remain the mainstay of glaucoma therapy but they only work if taken properly. Keith Martin is Professor of Ophthalmology at the University of Cambridge.

MARTIN
The really frightening statistic is that 50% of people that we put on treatment for glaucoma are not taking that treatment a year later and there are a variety of reasons for that.  The first thing is that patients often find eye drops extremely difficult to put in their eyes - we're dealing with usually a group of elderly patients here, they have arthritis, they have other problems and sometimes they simply can't get the eye drops into the eye, and this is something they're often embarrassed to tell their doctor.  And so one of the things that we find is that we have patients who don't seem to be responding to their treatment and our tendency as doctors at that stage is to change their treatment and put them on more drops and different drops and more regular drops.  Sometimes we don't just ask the simple question - are you managing to get the drops into the eye.  

One of the approaches that we can take to get around this problem is to use devices which slowly release drugs into the eye, these devices could potentially be put in and left for a period of many months and they would give the same therapeutic effect as the regular eye drop treatments but without the patient needing to remember to take the drops and I think this is something which will be coming through into clinical treatment within the next year or two.

PORTER
But what form might those devices take?

MARTIN
The drug delivery systems can be given in a number of different ways.  So they have been used in the form of contact lenses, which release drug but there are also other devices which can be inserted deeper into the surface of the eye that will release drugs inside the eye and this is a really exciting new technology which is coming through and is likely to develop further for certain types of medication.  Now one of the problems with the first generation of these devices is that they're quite bulky and so the procedure to put them in is quite elaborate and so what we really need is devices which are smaller and yeah easier to insert and easier to use for this treatment really to come through into clinical use.


I think the companies that make drugs that lower pressure are certainly looking at slow release delivery devices.  With all of these new technologies the business cases from their point of view has got to be made and one of the issues is is how the companies are actually going to make money out of these devices and that's something with I hope will not slow the field down because I think these devices are very important to our patients going forward.

PORTER
And clever drug delivery systems are not the only treatment in the pipeline - there is also research into using stem cells to repair the damage at the back of the eye.

MARTIN
And I think within a few years looking at how fast stem cell treatments are moving and looking at the fact that stem cell treatments for eye disease, in particular macular degeneration are going to happen within the next year I think using these types of treatments for glaucoma within the next five years is realistic.  To try and repair and replace cells that have been lost that connect all the way back to the brain is a much more difficult challenge and is likely to take longer.

PORTER
Professor Keith Martin on the future of glaucoma treatments. 

But the need for on-going therapy isn't the only challenge facing people with the condition - the knock on effects on peripheral vision can cost you your driving licence. 

Ronald Frost lives in rural Gloucestershire and depends upon his car - or at least he used to.

FROST
On reaching the age of 70 you have to reapply for your licence every three years, I was 76 this year and had to reapply and you've got a number of boxes of any ailments that you've had in your lifetime and one of those is glaucoma, which I ticked the box.  As a result the DVLA send you a form saying that you've got to go for a visual field test, which I did and unfortunately I failed.

PORTER
And what was your reaction when you failed, had you noticed any problems with your peripheral vision?

FROST
None whatsoever.

PORTER
So as far as you were concerned you're perfectly capable of driving?

FROST
That's right and that is still the case.

PORTER
But under the law because you've got the visual field defect you're not entitled to drive, so did the DVLA take your licence away?

FROST
Yes they did.

PORTER
And how has that affected you?

FROST
Well it's made life very hard for us.  We live in a rural area where we have very few buses and the buses that we do have are not going to the places where you want to go.

PORTER
If someone has glaucoma in both eyes and a visual defect then they have to notify the DVLA - and if that defect restricts their field of lateral vision to less than 120 degrees (as compared to 160 degrees in someone with normal vision) then their licence will be withdrawn. 

Eye surgeon Michael Miller is Chair of the Secretary of State's medical advisory committee on driving and visual disorders.

MILLER
Losing one's licence is a major event in one's life and one hears so often about people trying to defend their position because they're living in an isolated place, they have no public transport and they depend very heavily on their car.  And it is terrible for those people to lose their licence.  But on the other hand one has to think of their safety because if they have dropped below the standard and they're failing this test their vision is quite weak and they may be a liability to themselves and other road users.  That's not necessarily the end of it for everybody, I mean some people may accept that they are below the legal limit for driving and they're aware they're having a bit of trouble with their vision when driving and decide that actually yes maybe it is time to hang up my car keys and stop.  Other people are mortified that they've lost their licence and feel very strongly that they still have the ability to drive and good enough vision to do so and I think in that situation for those people it is worth repeating the test and seeing whether on a further assessment they can actually get through.

PORTER
But you failed the standard test, are you going to retake it?

FROST
Yes I will if I can.

PORTER
Are you in the process of appealing at the moment are you?

FROST
No but I'm relying on my ophthalmic surgeon who knows me and my condition extremely well and I'm hoping that he will be able to convince the DVLA doctors that I'm okay to drive.

MILLER
And it does sometimes happen that people will actually on a further testing be able to achieve a result where they can actually get through.  Visual field tests are not easy things to do, we have a certain amount of variation in our responses, the environment can affect the quality of the visual field, how tired you are, your mood - all sorts of things can affect the quality of the visual field.  With the DVLA testing it is - you have an opportunity to do it but maybe on future occasions or another occasion one may be able to do a bit better.

FROST
Well it's a very long test; you do have to concentrate hard to stay the course.  Yet it is difficult and I would have thought that the report from my specialist would have been a better test of my ability to drive.

PORTER
But you must understand that presumably there has to be some formal test - a level that we all have to achieve?

FROST
Yes I do understand that but the DVLA have this rule that if you don't pass the field test then you don't drive, there's no - they don't seem to take any other matter into consideration.

PORTER
So you feel that the ruling's a bit simplistic, that you should be allowed to put forward other evidence?

FROST
Yes I do.

PORTER
And that's what you're in the process of doing at the moment?

FROST
Well yes.

PORTER
The onus for reporting visual problems to the DVLA lies with the individual - as happened in Ronald Frost's case - but if they fail to notify the authority then occasionally doctors have a duty to do so on their behalf.

MILLER
Therefore one has to think as a medical practitioner on the wider scale of not just the individual but other people as well on the roads or pedestrians and therefore the GMC guidelines these days is that there's a process that you should go through in advising the DVLA they believe that somebody's below the standard.  That process involves initially advising the patient that they should inform the DVLA that they may be below the driving limit or even that they've just got the diagnosis of glaucoma in each eye and that is an obligation of the ophthalmologist/doctor to advise the patient that is the individual's responsibility to inform the DVLA.  If the individual patient doesn't do that then - and the doctor is very concerned that they are below the standard - then that doctor needs to encourage the patient to inform the DVLA and if that is not happening then there are some steps they need to go through to make sure that either they or their family members do take the necessary steps.  I have had an occasion to contact the DVLA and I went through the appropriate processes before I did that and actually to my surprise the patient didn't fail the test and was able to continue to drive, which I found quite interesting.  Was the patient cross with me?  No, they weren't cross at all, quite surprisingly really and they did understand the duties that I have as a medical practitioner and the duties to other people.

PORTER
Michael Miller. If you would like more information on testing for, and treating glaucoma and the ramifications for your driving licence then you will find some useful links on the website at bbc.co.uk/radio 4.

Next week's programme comes from St Joseph's Hospice in London where I will be learning more about the latest advances in palliative care. 


