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Mr President, it is a very great honour for me 
to be invited to deliver the fifth Duke-Elder 
Lecture. I know that this was the wish of our 
late and much missed friend Brian Harcourt 
when he was President of the Ophthalmo
logical Society of the United Kingdom. 

Sir Stewart Duke-Elder was a legend in his 
lifetime. Renowned internationally for his 
encyclopaedic knowledge and prodigious 
writings, particularly the Textbook of Oph
thalmology, the first volume of which was 
published in 1932. This great work was an 
essential source of reference for almost every 
contribution to the ophthalmic literature for 
many years, and for those of my generation 
preparing for examinations the only source of 
collective clinical information. 

Whilst much of what he wrote has been 
augmented by normal scientific progress, the 
System of Ophthalmology remains a signifi
cant source of historical information for any of 
us interested in the foundations of our 
speciality. Volume one, The Eye in Evolution, 
will remain one of the most fascinating oph
thalmology books ever written. Sir Stewart 
was a highly experienced research scientist; in 
1948 he founded the Institute of Ophthal
mology and continued as its director until 
1965, and it is largely the result of his personal 
efforts that it became the main focus for 
research in ophthalmology in Great Britain in 
the 1950s and 1960s. 

In 1945 he inaugurated the Faculty of Oph
thalmology at the Royal College of Surgeons, 
now of course part of the foundation of our 
new college. 

To relate all Duke-Elder's outstanding con
tributions to ophthalmology would take all of 
this hour and more, so that I am very aware of 
the singular privilege it is to be invited to give 
this lecture in honour of his memory. 

Introduction 
There would be few who would disagree that 
retinal detachment is a potential disaster for 
the eye; normal vision is rarely regained and 
the possibility of permanent disfigurement is 
significant. From this there follows a strong 
argument in favour of prevention as an alter
native to attempted cure; however the identi
fication of risk and the provision of effective 
preventive treatment without significant com
plication remains a fundamental problem. 

Traditional teaching in prevention recog
nises the role of the retinal break in the causa
tion of retinal detachment, and the 
significance of some predisposing lesions in 
the pathogenesis of the break. From the time 
of Gonin and until quite recently it was 
believed that any retinal degeneration or 
break was likely to lead to retinal detachment 
and was treated prophylactically. 

Nowadays we have come to realise that not 
all retinal breaks or degradation need to be 
treated in this way since we know that these 
changes are present in about 5 %  of the popu
lation at large.1,2 Prospective studies have 
demonstrated that where such lesions are dis
covered by chance the risk of detachment is 
negligible, 3 
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Low Risk Cases 
A significant risk factor is introduced if one 
eye has already developed a detachment and a 
retinal break is found by chance in the fellow 
eye; even if this break is asymptomatic there 
appears to be about a 10% risk that it will 
progress .4 

Symptoms 
The importance of symptoms was emphasised 
by one study which found that if a retinal tear 
in the first eye caused even minor vitreous 
haemorrhage with a reduction in vision, floa
ters or flashing lights, it was very likely to 
progress to a detachment .s 

A study carried out in my department has 
looked at the significance of symptoms in a 
different way.6 Fifty patients were asked 
about their symptoms prior to the diagnosis of 
retinal detachment . 

Only 6% had a flashing light as a first symp
tom. Fourteen per cent had no symptoms 
before loss of sight . Twenty-four per cent had 
a sudden attack of floaters and 29% first saw a 
shadow; the other 27% saw either a blur or 
scintillations, and these were quite distinct 
from the peripheral single flash of light . 

By direct questioning a flashing light was 
only noticed in 10% of patients and was never 
seen as an isolated symptom. 

A flashing light in the peripheral vision 
occurs in between one quarter and one half of 
cases presenting with acute symptomatic 
vitreous detachment;7 about one in eight 
patients with acute vitreous detachment 
develop retinal breaks and these are not par
ticularly related to a symptom of flashing 
light. 

It may be concluded then that this symptom 
is related only to recent vitreous detachment 
and not to retinal tearing and is significant of 
risk only if combined with a sudden attack of 
floaters . 

From our patients only one third had symp
toms which might have led to an early diag
nosis of vitreous detachment complicated by a 
retinal break and which might have allowed 
early preventive treatment . The majority pre
sented with symptoms related to the retinal 
detachment itself, so that early treatment 
might only have prevented involvement of the 
macula . 

Lattice degeneration 
Where a retinal lesion such as lattice degener
ation is concerned we know that the risk of 
progress to retinal detachment is extremely 
smalJ.3 Even if it is extensive or there are 
round atrophic holes within the degeneration 
the risk is only about 0. 5% and in a non-fellow 
eye would not merit preventive treatment . 

However in a fellow eye affected by lattice 
degeneration where detachment has already 
occurred in the first eye, the risk of retinal 
detachment in the fellow eye is significant and 
reported to be between 11 and 40% .8.9 If 
horseshoe tears are found in association with 
lattice degeneration in a fellow eye the risk of 
progress is greater whether they are sympto
matic or asymptomatic and is an indication for 
preventive treatment . 2 

Traction 
The reason for this increased risk is usually 
given as traction, but how this operates in 
either the first or the fellow eye is not at all 
clear. There is said to be a high incidence of 
vitreous detachment but this is not always 
present in either eye, and other vitreous 
changes are not strikingly different . It is some
how assumed that vitreous detachment 
increases the traction perhaps by a change in 
vitreous mobility. This, however, is a con
siderable assumption . 

I have found that tears frequently develop 
outside areas of obvious lattice degeneration, 
confirming the observation of others,5.10 so 
that the association of lattice degeneration 
with so-called tractional tears is not always a 
direct one but has an important bearing on 
technique in prophylaxis . 

Vitreous detachment 
The role of vitreous detachment in the patho
genesis of retinal detachment remains, for 
me, a controversial one . It has been stated 
that vitreous detachment is a major factor in 
the development of retinal detachment,I1 and 
undoubtedly some retinal detachments are 
preceded by an acute and symptomatic 
vitreous detachment, yet this is not always the 
case . 

Part of the problem relates to what is meant 
by vitreous detachment . Slit-lamp examin
ation of the vitreous often shows fragmenta-
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tion of the gel with apparent separation from 
the retina; this is not a vitreous detachment- A 
true vitreous detachment is a specific path
ological entity related more to the retina than 
to the vitreous within the vitreo-retinal 
interface_ 

Figure 1 illustrates a true vitreous detach
ment, showing a very distinct membrane 
lining the posterior surface of the geL This is 
the posterior hyaloid membrane. It is tough 
and inelastic and has a crinkled surface; it 
usually has a hole in the middle of varying size 
where it has separated from the optic disc, and 
it always remains attached to the peripheral 
retina at about the level of the equator. A true 
posterior hyaloid membrane should not be 
confused with the indistinct, surface of frag
mented geL 

Studies including those of Okunl2 have 
shown that the internal limiting membrane of 
the retina detaches with the vitreous in a pos
terior vitreous detachment. This probably 
matters a great deal for the basal lamina of the 
retina is membranous and collagenous and 
gives considerable structural integrity to the 
retina. 

The observation also that the basal lamina 
is absent over areas of lattice degeneration as 
well as other predisposing lesions2 would sug
gest that this change in structural integrity of 
the retina in these and other areas of the per
ipheral retina might account for some of the 
discrepancies in the link between traction, 
vitreous detachment and retinal pathology in 
the pathogenesis of retinal detachment. I 
believe that we have not yet begun to address 
the problems of the pathogenesis of retinal 
tear formation. The results of animal experi-

Fig. 1. 

mentation relating vitreous breakdown and 
retinal break formation13 do not correlate with 
human clinical experience. There is still much 
to be learnt about the underlying pathology of 
retinal detachment especially in the field of 
structural changes related to what is now 
called retinal degeneration. 

Symptomatic vitreous detachment and risk 
Studies following the course of acute sympto
matic vitreous detachment would suggest that 
after the first few weeks it is unlikely that a 
retinal tear will develop/·5 although the risk 
may continue until all symptoms have disap
peared. From this and other studies we can 
also conclude more importantly that if an 
asymptomatic vitreous detachment is found in 
any eye with a flat retina, especially perhaps a 
fellow eye, then that eye is no longer at risk of 
developing a retinal detachment. 

I have practised this policy in prevention for 
the last twelve years and have never seen any 
patient who has been found to have an estab
lished asymptomatic and uncomplicated 
vitreous detachment go on to develop a retinal 
tear or detachment-

It is mandatory to establish whether or not a 
true vitreous detachment exists by demon
strating the posterior hyaloid membrane 
before giving an assessment of zero risk. This 
is not always an easy matter and may entail 
very careful study of the vitreous using the slit
lamp and 90D indirect lens. 

High Risk Cases 
We have considered cases at very low risk of 
retinal detachment where the need for treat
ment rarely arises. We must now discuss high 
risk situations. 

One of the most challenging problems in 
retinal surgery is presented by giant and other 
complex retinal tears. They may take many 
different forms and most often cannot be 
treated by conventional scleral buckling 
surgery. 

Giant retinal tear 
Most complex tears occur spontaneously in 
eyes with severe abnormalities of the vitreous 
body and with serious structural defects in the 
peripheral retina. In the case of a giant tear 
the anterior flap forms by a separation of the 
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Fig. 2. 

pars plana with a splitting of the retina at the 
ora, so forming the anterior flap; the posterior 
flap forms secondarily. 

Occasionally the split occurs circumferen
tially behind what ophthalmoscopically 
appears to be the ora serrata and very rarely in 
a radial direction suggesting that there is a 
serious problem with retinal structure. In oral 
tears posterior extensions commonly develop 
at the apices of the tear as a result of move
ment of the posterior flap. 

Congenital vitreous anomaly 
There are two main varieties of vitreous 
anomaly found in affected patients. The first 
occurs in young and highly myopic patients in 
whom there is no significant family history. 
The vitreous cavity contains fibrillar frag
ments of abnormal gel only, and this anomaly 
is almost certainly congenital. How this 
relates to the structural retinal problems lead
ing to a giant tear is not obvious since useful 
histology has not yet become available. 

The risk is very hard to identify in these 
patients before the first eye detaches, but sus
picion should be aroused in a highly myopic 
child if severe vitreous abnormality is found 
on slit-lamp examination. 

The second variety has a more characteris
tic vitreous abnormality which allows the risk 
factors to be more easily identified. Figures 2 
and 3 illustrate the changes in which the 
vitreous is represented by a narrow zone of gel 
lying behind the lens to which it is attached, 
and this is separated from an optically empty 
space by a very well defined membrane which 
is either attached to the periphery of the lens 
or merges with basal gel attached to the pars 

Fig. 3. 

plana. The exact nature of the membrane in 
this anomaly is not entirely clear but there is a 
striking resemblance to the membrane sepa
rating primary and secondary vitreous in an 
otherwise normal eye. It is likely therefore 
that the primary vitreous probably develops 
normally in this anomaly. 

The apparently empty space behind the 
membrane appears to be due to the absence of 
secondary vitreous. Hyaluronic acid estima
tions of fluid collected from this space at sur
gery indicate that it is present, although the 
concentration is variable. This would suggest 
an absence of the collagenous component of 
the secondary gel. 

The complete picture in this interesting 
anomaly is pathognomonic and should not be 
confused with any other vitreous abnormality. 

Congenital megalophthalmos 
A further ocular feature of these patients is 
that they have very large eyes. Ten years ago I 
described congenital myopia and complex ret
inal detachment in children .14 Further experi
ence has shown us that not all these patients 
are myopic; many are emmetropic and a few 
are even hypermetropic. For this reason I now 
prefer to use the term, 'congenital megal
ophthalmos'. 

The fact that these vitreous abnormalities 
are congenital would suggest a developmental 
defect in Type II collagen formation within 
the eye. How this relates to the large eye 
where massive structural problems may 
develop within and on the surface of the retina 
is still to be evaluated, but it becomes a little 
easier to understand when we look at the 
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associations of congenital vitreous anomaly 
with systemic disease . 

Systemic associations 
There is a wide spectrum of abnormality asso
ciated with congenital vitreous anomaly. 
Facial, joint and other changes are found, and 
range from what has become known as Stick
ler's syndrome to such conditions as spondylo
epiphyseal dysplasia; in many of these 
patients a defect in Type II collagen synthesis 
is already being identified. 15 

I have had the opportunity to study more 
than 300 cases of congenital vitreous anomaly 
associated with various systemic abnor
malities over the last 15 years. Not all have 
giant tears but most have presented with com
plex retinal detachments, often in childhood, 
and some have been members of affected 
families. 

There is a very wide variety of systemic 
abnormality found throughout this group of 

Fig. 4. 

patients . Most cases do not show any obvious 
family history although careful questioning 
will often reveal features which might indicate 
that a family member had been affected by 
some manifestation of congenital collagen 
disease . Where a family history exists it is 
usually dominant and within affected families 
there is a great variety of expression of the 
disease. 

Figures 4 and 5 show the face of a man 
affected by nuclear cataract of very early 
onset; his son, depicted in Figures 6 and 7, is 
affected by the Pierre-Robin syndrome and 
detached the retina of one eye at the age of 9. 
At this stage the diagnosis of congenital 
megalophthalmos was made and a daughter, 
illustrated in Figures 8 and 9, was identified as 
having the same problem although her retinas 
were not obviously abnormal . All these family 
members had the typical vitreous anomaly 
and facial changes. 

Figures 10 and 11 show another family 

Fig. 5. 
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Fig. 6. 

where the mother and five out of the seven 
children are affected, some already having 
giant tear. Only two members of the family 
have normal vitreous, the rest have unusual 
faces and the characteristic vitreous anomaly. 

Figure 12 shows a family which was first 
reported in 197216 before the youngest devel
oped a retinal detachment in his right eye. 
Figures 13 and 14 shows another sporadic case 
who was unlucky enough to suffer bilateral 
3600 giant tears which proved inoperable. 
These cases showed the typical congenital 
vitreous anomaly, and more extreme facial 
changes . 

Figures 15 and 16 show some of the charac
teristic facial appearances, consisting of 
variable abnormalities of nasal bone develop
ment, ranging from total absence of the nasal 
bones at birth to a failure of nasal develop
ment beyond the infantile with some cases of 
abnormal broadening of the bridge of the 
nose . 

Fig. 7. 

Figures 17 and 18 show the more variable 
changes in maxillary and mandibular bony 
development . The maxilla was often flattened 
with long alveolar processes and the mandible 
underdeveloped. 

Figures 19 and 20 show a remarkable varia
tion which exists within one family, where a 
patient with giant retinal tear and only slight 
facial changes has a brother who has the 
Treacher Collins syndrome. Both show 
typical congenital vitreous anomaly and also a 
characteristic localised and lamellar lens 
opacity (Fig 21) .  

Figures 22 and 23 shows a patient who was 
originally thought to be affected by Crouzon's 
syndrome until a severe retinal problem 
occurred, at this stage the typical congenital 
vitreous anomaly of congenital megal
ophthalmos was identified . This diagnostic 
problem had occurred before in the case of the 
patient depicted in Figure 13, despite the 
absence of the characteristic radiological 
changes of Crouzon's disease . 
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Fig. 8. Fig. 9. 

Fig. 10. Fig. 11. 
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Fig. 12. Fig. 13. 

Fig. 14. Fig. 15. 
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Fig. 16. Fig. 17. 

Fig. 18. Fig. 19. 
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Fig. 20. Fig. 21. 

Fig. 22. Fig. 23. 
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Fig. 24. Fig. 25. 

Fig. 26. Fig. 27. 
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Fig. 28. Fig. 29. 

Fig. 30. Fig. 31. 
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A high arched palate was usual and many 
cases had already undergone repair of a cleft 
palate, however where the Pierre-Robin syn
drome had already been identified the ocular 
problems were not suspected until the retina 
detached. 

Marian's syndrome. 
Patients affected by Marfan's syndrome have 
serious retinal problems and we have had the 
chance to study a number of cases. Some are 
familial and some sporadic, and their retinal 
problems are similar to patients affected by 
congenital megalophthalmos. 

Giant tears and bilateral retinal detach
ments are frequently seen but the major 
difference is that their vitreous is not congeni
tally abnormal and may only show myopic 
degeneration at the time the retina detaches. 

In the case of a giant tear the anterior flap 
forms from the pars plana as in other varieties 
of giant tear, but since this does not occur in 
affected families before the lens dislocates it 
can be difficult to identify affected individuals 
at risk without repeated examinations using 
the slit-lamp. This problem is compounded by 
variability in the expression of the disease. 

Figure 24 illustrates a family with a strong 
history of Marfan's syndrome and retinal 
detachment. The mother had bilateral giant 
tears 20 years ago and is now blind, her eldest 
son is shown in Figure 25, he is typically Mar
finoid and had dislocated cataracts removed at 
a very early age. 

Figures 26 and 27 show two of the three 
other children from a second marriage who 
have since developed lens dislocation, one at 
the age of two and the other at eleven; neither 
of these patients show any other manifesta
tion of Marfan's syndrome. 

Most of my patients with congenital megal
ophthalmos showed joint hyperflexibility 
similar to those seen in Marfan's syndrome; 
limb joints are usually affected, some to a 
remarkable degree as is shown in Figures 28 
and 29. Joint pathology has developed in 
some young patients and Perthe's disease is 
not uncommon. 

Reported non-ophthalmic associations 
There have been a number of previous reports 
describing retinal detachment with giant tear 

associated with vitreous and systemic 
changes. Some refer to the original descrip
tion of the Marfan-like appearance of the 
Stickler syndrome, 17 and cleft palate has been 
described in association with giant tear. 18 
Other reports link the retinal changes of Wag
ner's syndrome with the systemic features of 
some cases of what is called Stickler's 
syndrome. 19.20 

All describe the vitreous changes as degen
erative. This seems to have arisen from the 
idea that what is termed 'optically empty 
vitreous' is a single entity and the result of 
degeneration. 

Vitreous degeneration and congenital 
anomaly 
The vitreous anomalies seen in these patients 
are not degenerative; since they are consistent 
and found in very young children they are 
undoubtedly congenital and the result of 
abnormal vitreous development. 

In Wagner's syndrome the anterior vitreous 
immediately behind the lens may be empty or 
represented only by fragments of gel. Figure 
30 shows posterior vitreous which is grossly 
malformed; layers of mobile membranes are 
seen which take the form of fenestrated sheets 
and these are associated with a characteristic 
retinal pigment epithelial change (Fig 31). 

This may be very marked and some mem
bers of affected families may suffer defects of 
dark adaptation. It should not be confused 
with the peripheral paravascular retinal pig
mentary change which is occasionally seen in 
congenital megalophthalmos. Nyctalopia is 
never seen in congenital megalophthalmos. 

Wagner's syndrome and congenital megal
ophthalmos are two separate entities dis
tinguished by distinct, different and 
congenital vitreous abnormalities. The risk of 
retinal detachment in Wagner's syndrome 
appears to be very low but in congenital 
megalophthalmos it is very high. If one parent 
has the disease and retinal detachment the 
chances of an affected offspring developing 
retinal detachment is 60% whereas if an 
affected parent has not suffered a retinal 
detachment the chance is 40% .16 

Stickler described severe joint changes in 
association with high myopia and retinal 
detachment, but no facial abnormalityY His 
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ophthalmologist found congenital myopia 
with no other apparent ocular defect. 

MarshaIFo collected a group of patients with 
facial changes, cataract, glaucoma and hear
ing problems, but no retinal detachment. He 
noted that whilst many of the facial charac
teristics were similar to those of the anhidrotic 
type of ectodermal dysplasia there were no 
skin problems and concluded that this was not 
the basic problem. 

(It is a noteworthy coincidence that Mar
shall published his observations in the issue of 
the American Journal of Ophthalmology 
which honoured Sir Stewart Duke-Elder on 
the occasion of his sixtieth birthday.) 

Stickler and Marshall syndromes 
There has been much discussion in the litera
ture surrounding a possible link between 
Stickler's and Marshall's syndromes, and 
there is very little agreement. It may very well 
be that all are due to variable expression of a 
single gene mutation, and indeed the two 
main variaties of congenital vitreous anomaly 
may represent this variation. The complex
ities of the problem are immense and can only 
be solved by careful genetic studies using 
known genetic markers. 

From the ophthalmological point of view 
the problem is perhaps a little easier to under
stand. There is a wide variety of joint, facial 
and skeletal abnormality associated with con
genital megalophthalmos and a pathog
nomonic vitreous anomaly, with features of 
both Stickler'S, Marshall's and other syn
dromes. For this reason I do not believe that 
we should be referring to this disorder as 
Stickler's syndrome. 

It would be more appropriate to use the 
term 'The Congenital Megalophthalmos Syn
drome' or 'CMS'. 

Prevention in CMS 
The preventive aspects of congenital megal
ophthalmos lie in the recognition of the 
typical changes in the vitreous in patients with 
complex retinal detachment, looking also for 
evidence of systemic manifestations of a col
lagen disorder so that the fellow eye may 
come under suspicion. Family members may 
be at risk even if they are emmetropic and 
appear to be normal physically, so that a care-

ful examination with the slit-lamp should 
identify individuals at risk. 

Examination of the retina is not particularly 
helpful. Occasionally paravascular pigmen
tary changes may be seen and in some children 
post-oral retinal surface defects may be 
visible; however the absence of any obvious 
ophthalmoscopic abnormality does not pre
clude high risk and indeed in patients at risk of 
giant tear it is usual to find no peripheral reti
nal changes at all. 

Prevention in Marfan's syndrome 
In the case of Marfan's syndrome the eyes 
may be affected selectively, so that in family 
members without any other manifestation of 
the disease any risk can be identified by look
ing for early signs of lens dislocation. As in 
congenital megalophthalmos the retina is 
unremarkable before it tears so that an exam
ination with the ophthalmoscope gives very 
little indication of risk. 

Prevention in Aphakic Retinal Detachment 
A further interesting aspect of prevention 
relates to aphakic retinal detachment. Con
siderable interest was shown in this problem 
with the advent of extracapsular extraction 
techniques. Although this method was initi
ally introduced to try to solve the problem of 
cystoid macular oedema, it was found, as a 
side-effect, that the incidence of retinal 
detachment was apparently reduced.21 How
ever early hopes that retinal detachment in 
the aphakic eye might have been eliminated 
were not fulfilled as increasing numbers began 
to occur.22 

The belief that cataract extraction leads to 
retinal detachment in a significant number of 
cases has dominated thinking in retinal circles 
for a very long time. Many reports have 
described differences between phakic and 
aphakic retinal detachment and it is widely 
believed that they are two separate 
problems.23 

The paradox 
A number of discrepancies have always 
troubled me in accepting that a link should 
exist between retinal detachment and cataract 
surgery. Most of all the length of time which 
usually passes between one and the other. If a 
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retinal tear occurs at the time of cataract sur
gery the retina should detach within a few 
days. Retina surgeons accept that only fresh 
recently established tears are likely to pro
gress to detachment24.25 so that the delay 
which invariably occurs after extraction and 
before the retina detaches is very hard to 
explain. Even in cases where vitreous compli
cations have occurred delays are usual and 
only a very small number of retinas detach 
immediately. 

The problem of the relationship between 
cataract and retinal detachment was com
pounded by a study from St Louis in 1973 
where the fellow eye to a detached aphakic 
eye was followed for up to six years. 26 Several 
interesting observations were made. About a 
quarter of fellow eyes developed a retinal 
detachment after cataract surgery, and the 
risk appeared to be halved if the fellow eye 
was already aphakic. 

Of great interest was the group where the 
fellow eye remained phakic. Seven per cent of 
these developed retinal detachment before 
any cataract operation could be carried out. 

Case studies 
I thought then that it would be interesting to 
look at a consecutive series of cases where 
cataract and retinal detachment occurred in 
the same patient. 

One hundred and five cases were studied 
prospectively. Of these many cases did follow 
the usual pattern with retinal detachment 
occurring after the cataract was removed. 

Sixteen had undergone intracapsular 
extraction, four with known vitreous loss. 

Twenty had undergone extracapsular sur
gery, two of these were found to have vitreous 
in the anterior chamber despite intact 
capsules. 

tWO patients had undergone intracapsu\ar 
surgery in one eye and extracapsular surgery 
in the other. In one of these bilateral detach
ments occurred and in the other it was the eye 
with the uncomplicated extracapsular oper
ation which went on to detach. 

There were many patients who did not 
follow the usual pattern of detachment follow
ing extraction. The variations were many but 
could be divided into four main categories: 

The first was those who had undergone cat-

aract surgery in one eye, and later developed a 
retinal detachment in the phakic fellow eye. 
There were 12 in this group which can be 
illustrated by the following case: 

A 58-year-old man underwent extracapsu
lar extraction in his right eye in 1987. His 
retinal detachment occurred in the phakic 
fellow eye a year later and proved difficult to 
treat because of dense nuclear cataract. The 
retina in the aphakic eye has so far remained 
flat. 

There were those who had developed a pha
kic retinal detachment in the first eye, then 
underwent cataract surgery in the fellow eye 
which later detached. There were 16 in this 
group. 

One patient in this group was an Australian 
professor aged 54 years. He had suffered a 
retinal detachment in his phakic right eye in 
1980; seven years later he underwent extra
capsular cataract surgery to the fellow eye. A 
year after this he had a YAG capsulotomy and 
10 days later detached the aphakic eye. 

In a similar case, a patient suffered a phakic 
retinal detachment in 1984 and had the catar
act removed two years later; a year after this 
the fellow eye underwent cataract surgery 
only to suffer a retinal detachment in that eye 
six months later. 

The next group of patients had a phakic 
retinal detachment in one eye and then devel
oped a cataract in the fellow eye which was 
operated without subsequent retinal detach
ment. There were 10 patients in this group. 

An example of this situation occurred in a 
patient aged 53 years who suffered a phakic 
retinal detachment in his right eye in 1977. At 
that time the lens was clear but the fellow eye 
had a very dense nuclear sclerosis. By 1987 we 
had plucked up enough courage to carry out 

an extracapsular extraction which proceeded 
uneventfully. By 1988 the originally detached 
eye had developed severe nuclear sclerosis 
and the lens was removed with good recovery 
of vision. 

A variant of this theme occurred in a 
57-year-old physiotherapist; his left retina 
detached in 1986 when both lenses were clear. 
He rapidly developed nuclear sclerosis in the 
fellow eye and the lens was removed in 1988. 
The lens of the detached eye has remained so 
far. 
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The final category was a group of patients 
who had a retinal detachment complicated by 
significant cataract. There were 31 in this 
group. The cataract was regarded as signifi
cant if it had already caused a long-standing 
visual problem or had been under consider
ation for cataract extraction before the retina 
detached. Four of these had actually been 
admitted for cataract surgery when the retinal 
detachment was discovered after the patient 
complained of sudden further loss of vision a 
short time before admission; in one case it 
happened the day before. 

In the two others the retina detached in the 
eye awaiting extraction whilst on the waiting 
list for surgery. This group can be illustrated 
by the following two patients: 

A 48-year-old woman had undergone a suc
cessful left extracapsular cataract extraction, 
she was admitted for the same procedure for 
the right eye but on admission was found to 
have a right retinal detachment. 

A 59-year-old man had bilateral nuclear 
and posterior subcapsular cataract. His right 
retina detached whilst waiting for cataract sur
gery and was repaired with some difficulty due 
to problems in visualising the retina. 

In summary then, out of 105 consecutive 
patients combining retinal problems and cat
aract, 38 cases did not follow the usual pattern 
of retinal detachment following extraction. Of 
the rest 36 did follow the rules and 31 had 
cataract complicating retinal detachment. 

Most of the cases in this series were affected 
by nuclear cataract which was the main indica
tion for cataract extraction; and most had 
developed significant cataract before the age 
of 60 years. 

Capsulotomy 
The question of the influence of YAG cap
sulotomy on the risk of detachment frequently 
arises. In the days of intracapsular extraction 
emphasis was laid on the need to maintain the 
integrity of the vitreous face at the time of 
surgery, despite the very high incidence of late 
rupture of the anterior face without apparent 
harm to the retina. Nowadays with extracap
sular surgery similar thoughts are turning 
towards the possible complications of 
capsulotomy. 

Several studies have described the occur-

rence of retinal detachment some time after 
laser capsulotomy,27.2s.29 however thousands 
of laser capsulotomies have been performed 
with very few recorded post-treatment 
detachments.3o The estimated risk is less than 
1 % and in most cases there is a high risk 
situation such as retinal detachment in the 
fellow eye. 

In this study four out of 20 detachments 
occurring after extracapsular extraction had 
undergone capsulotomy, one by surgery and 
three by laser; two of these had already suf
fered a phakic detachment in the fellow eye, 
and the other two were highly myopic. 

It will be interesting to look prospectively at 
high risk cases where laser caps ulotomy may 
be required to see whether there is indeed an 
increased risk of the retina detaching soon 
afterwards or whether the few cases seen so 
far are the result of coincidence. 

Conclusions 
I had started this investigation in the belief 
that the reason why the apparent differences 
in the incidence of retinal detachment after 
intracapsular compared with extracapsular 
extraction was one of time. It was possible 
that patients undergoing extracapsular sur
gery were being operated at a much earlier 
stage in the evolution of their cataract than 
before, and that, in time, the incidence would 
be the same. I had not expected that so many 
cases would be found to have broken the 
rules. 

As a result, I have had to change my ideas 
regarding the relationship between cataract 
and retinal detachment. There does appear to 
be an association between the two, but the 
apparently random order in which cataract, 
detachment and extraction may occur in cer
tain groups of patients would lead to the con
clusion that it is not the operation to remove 
the cataract which is significant. 

In some patients it may only be coincidence 
that a detachment occurs some years after an 
operation to remove a cataract; and this may 
be the case in an elderly patient where the 
chance of undergoing cataract extraction is 
significant. 

The present study shows that there is a 
group of young patients at particular risk of 
both cataract and retinal detachment, and 
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these are typified by the patient who develops 
rapidly progressive bilateral nuclear cataract 
before the age of 60 years. Either the detach
ment or the cataract may present first, and the 
finding that several patients developed their 
detachment shortly before the cataract was 
due to be removed was interesting, had their 
cataracts been removed by chance a few 
weeks before they would undoubtedly have 
been labelled aphakic retinal detachment. 

We can only speculate about the link which 
appears to exist between these two condi
tions; it is possible that myopia may play a 
part, perhaps associated with specific path
ological changes which may lead to a high risk 
of both problems developing in the same eye. 
The embryological relationship which exists 
between retina and lens continues into adult 
life where proliferative changes in retinal pig
ment epithelium are associated with lens epi
thelial proliferation leading to acute cataract 
following proliferative vitreo-retinopathy.31 
Non-proliferative structural and degenerative 
changes may have a similar relationship where 
the likelihood of cataract and retinal detach
ment occurring in either eye in the same indi
vidual may be high. 

From these findings I have to conclude that 
there is little evidence that extracapsular cat
aract surgery has any protective effect on the 
risk of detachment. There is therefore little 
point in delaying cataract surgery in a patient 
who has already suffered retinal detachment 
after extraction in the first eye, the detach
ment could easily develop before the oper
ation and consideration should be given to 
preventive treatment as the first priority. 

Prophylactic Treatment 
Having identified a significant risk of retinal 
detachment it is necessary to consider the 
possibility for prophylactic treatment. This 
creates fresh problems; Volume 10 of the 
System of Ophthalmology summarises the 
situation perfectly, and I quote: 'The pro
phylactic treatment of retinal detachments is a 
somewhat controversial issue' .32 

The reference is, of course, to the use of 
diathermy and xenon photocoagulation in 
preventive treatment, but the controversy 
continues with other methods and it has been 
hard for us to shake off the fear that any 

attempt to prevent a problem may not only 
create its own complication but actually exac
erbate the risk of provoking the very con
dition we are trying to prevent. 

There have been a number of reports 
describing complications following 
cryotherapy. Some combine prophylactic 
cryotherapy and treatment of retinal detach
ment and describe results and complications 
together without distinction, relating compli
cations to the use of cryotherapy.33 Others 
include photocoagulation and report prob
lems related to both modalities together.34 

There are two main concerns regarding 
cryotherapy, first, that it might cause macular 
complications as were reported after the use 
of xenon photocoagulation, and secondly that 
it might cause a predisposing lesion to lead to 
retinal detachment. 

One study described one case of macular 
pucker after cryotherapy treatment of retinal 
breaks in over 120 patients.35 Another 
reported six patients where cryotherapy was 
used to treat the fellow eye of an aphakic 
detachment. Treatment was very heavy 
although monitored and retinal detachment 
occurred in two patients.36 This problem was 
attributed to proliferative vitreo-retinopathy 
induced by the cryotherapy. 

An animal study then followed36 which 
showed that very heavy treatment in a 
monkey eye could apparently stimulate cellu
lar pre-retinal membrane formation but it was 
noted that this level of treatment was in excess 
of that generally used in the clinical situation. 

Case study 
I have had the opportunity to review more 
than 250 patients whom I have treated with 
cryotherapy with a follow-up of from one to 15 
years. In all cases 3600 treatment was given in 
one session under general anaesthesia, the 
freezing reaction was continually monitored 
and allowed to penetrate to the surface of the 
retina, and great care was taken to avoid 
refreezing areas of retina already treated at 
that session. 

Treatment was given for a variety of rea
sons. Some had one or more horseshoe tears 
or a giant tear in a fellow eye. Some had a 
family history of congenital megalophthalmos 
or Marfan's syndrome. The rest were either 
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first eyes of patients with high myopia and 
attached vitreous about to undergo cataract 
extraction or were fellow eyes to aphakic reti
nal detachments. 

The object of the study was not particularly 
to show whether or not cryotherapy was or 
was not effective in any group of patients, but 
to look at the failures especially to see 
whether it might be the method of the tech
nique which was at fault; and also to look for 
any significant complication which might 
incriminate cryotherapy as a cause. 

Eight patients went on to develop retinal 
detachment between one and 6 years after 
treatment. In all these examination of the 
treated retina at the time the retina detached 
indicated that the treatment had been 
incomplete and inaccurate. 

The most recent case occurred within the 
last three months. One of a large family with 
dominant congenital megalophthalmos devel
oped a giant tear in one eye almost exactly a 
year after 3600 cryotherapy treatment. On 
examination at the time of surgery it was clear 
that the treatment was not continuous and had 
been placed too far posteriorly allowing the 
anterior edge of a posterior flap to develop. 
This is illustrated in Figure 29. Movement of 
this edge had finally allowed the flap to break 
through the cryotherapy reaction and pro
gress to a retinal detachment. 

This, together with three other cases of 
giant tear, two of whom went on to detach by 
the same mechanism, has led to the con
clusion that it is probably not possible to pre
vent the formation of the anterior flap in the 
pars plana in a giant tear. However, it is poss
ible to prevent the development of the pos
terior flap by more appropriate treatment. 
The cryotherapy lesions must be placed very 
close to the ora so that if an anterior flap forms 
in the pars plana the ora remains securely in 
place. 

Four other detachments occurred in 
aphakic fellow eyes. These had received equa
torial treatment either to areas of white-with
pressure or to known predisposing lesions 
such as lattice degeneration. The retinal 
detachments occurred as a result of tears 
forming anterior to a line of incomplete treat
ment allowing fluid to leak through gaps 

between the cryotherapy lesions to cause 
extensive retinal detachment. 

In four further cases a symptomatic retinal 
break developed posterior to the line of treat
ment as a result of vitreous detachment but 
did not progress to a retin"l detachment; these 
were treated with laser without further 
complication. 

Complications 
In no case did a tear develop immediately 
related to a cryotherapy lesion, and none of 
the treated cases developed any form of macu
lar pucker. 

Vitreous detachment as a risk factor 
In considering risk factors related to prophy
laxis in high risk cases a careful evaluation of 
the vitreous is as important as in the low risk 
group. As well as congenital abnormalities it 
is necessary to iook for true vitreous detach
ment. In the cataract-related group if the cat
aract has or has not been removed from the 
fellow eye treatment must be considered if the 
vitreous remains attached. If an asymp
tomatic vitreous detachment with a true 
posteriory hyaloid membrane can be demon
strated then that eye can be considered to be 
free of the risk of retinal detachment. 

Cryotherapy technique 
The technique for administering prophylactic 
treatment is important. The problem is in 
deciding exactly where to place the 
cryotherapy. 

From the St Louis aphakic eye study it 
would appear useless to treat visible path
ology alone,26 so that only 3600 treatment is 
likely to be effective. Since breaks may 
develop in areas of retina not obviously 
affected by degeneration even if visible path
ology is found there is a problem in deciding 
how extensive the 3600 treatment should be. It 
is probably sufficient to make the most pos
terior limit of treatment the posterior edge of 
observed pathology; if no pathology is found 
in the fellow eye the treatment should be 
applied to the observed posterior edge of the 
vitreous base. 

I believe that there is no difference in prin
ciple between cases associated with and with
out cataract. For example in the fellow eye to 
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a detachment related to lattice degeneration 
3600 treatment should also be given in the 
knowledge that it cannot be accurately pre
dicted where a break may develop, except 
that it is likely to lie between the posterior 
edge of the vitreous base and the ora. 

As with all forms of cryotherapy meticulous 
technique is essential. If inadequate or inac
curate treatment is given the risk persists and 
this applies especially where focal treatment 
only is given to obvious pathology. 

Prophylaxis in congenital cataract 
One special problem that is worth considering 
in relation to technique concerns patients who 
have suffered congenital cataract. We know 
that they are at high risk of retinal detachment 
yet we have very few cases upon which to base 
a firm philosophy of prevention. Most of these 
are well remembered for their complexity and 
most had undergone repeated needling sur
gery for their cataract. 

Modern methods have improved the 
visualisation of the retina after congenital cat
aract surgery but whether there will be a 
reduction in the risk of retinal detachment is 
doubtful. For the same reason as in adult cat
aract and retinal detachment the delay 
between the presentation of detachment and 
lens surgery suggests a problem related to 
disease rather than operative method or 
technique. 

Whether or not modern surgery is preven
tive is one consideration but we are still left 
with a few patients who are affected by or 
have undergone surgery for congenital catar
act and who must be at risk. Prophylactic 
treatment should be considered in these cases 
and cryotherapy is the most appropriate 
modality. 

Monitoring of treatment 
Visualisation of the peripheral retina is just 
not possible in some of these eyes so that if 
cryotherapy was to be considered it would 
have to be given without ophthalmoscopic 
monitoring. 

I raise this problem because it illustrates a 
dilemma which at times occurs in connection 
with preventive cryotherapy. Should treat
ment ever be administered without visualisa
tion? I believe that the answer to this is 

emphatically no. At best such treatment will 
be effective by luck alone and cannot be 
justified. 

Patients with obscured pupils must be fol
lowed very carefully on a symptomatic basis 
and pupil clearance only carried out as part of 
any reparative operation if symptoms and 
ultrasonic investigation indicate that the ret
ina is beginning to detach. 

Even in a fellow eye where retinal detach
ment has already occurred in the first eye it 
cannot be justified to perform major surgery 
in the interests of prevention. 

The lesson to be learned from these cases is 
that cryotherapy has to be very carefully 
applied, in the full knowledge of exactly what 
it is that we are trying to prevent. To achieve 
this it is necessary to apply 3600 treatment in a 
continuous line without gaps; the position of 
the treatment has to be carefully considered 
and related to the nature of the potential path
ology which is to be prevented. 

Rationale of treatment 
The rationale of prophylactic cryotherapy 
should have as its prime objective the preven
tion of the formation of retinal breaks. The 
treatment of established breaks should pre
vent progress to retinal detachment but at this 
stage the potential for complication of the 
break itself is already present. 

Prevention in Proliferative Vitreo
Retinopathy 
The next problem which I should like to con
sider is in the prevention of the most serious 
complication of established retinal detach
ment, and this is proliferative vitreo
retinopathy. 

Proliferative vitreo-retinopathy is widely 
regarded as an inevitable complication in 
about 10% of patients operated upon for reti
nal detachment. Some attempts have been 
made to identify causative factors and various 
aspects of surgical technique have at various 
times been incriminated. 

The concept of inevitability has been 
further reinforced by an attempt to classify 
PVR in terms of the maturity and extent of the 
proliferating membrane.37 The classification 
considers traction alone and is used widely to 
compare various methods of surgical treat-
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ment; it does not include any factors related to 
retinal breaks. 

About three years ago I reviewed more 
than 300 cases referred for treatment of recur
rent retinal detachment due to PVR and 
which I had treated using liquid silicone. It 
was found that about 99% had persistent open 
retinal breaks which appeared to be contribut
ing significantly to the current problem. 

Case study 
I thought that it would be interesting to inves
tigate the reasons why the breaks remained 
open in these cases. A study was therefore 
started late in 1987 looking at patients who 
had been referred between January 1986 and 
March 1989. 

At the outset it seemed that there were 
several principle reasons why surgery for 
primary retinal detachment failed and finally 
led to PVR. In each case an attempt was made 
at the time of vitrectomy surgery to analyse 
the reason for failure of primary surgery and 
this was then allocated to a category which 
was stored in a database. 

In a few cases neither the referring surgeon 
nor I could find a causative tear and this was 
recorded as 'no tear found'. 

Where a complication of drainage had 
occurred, either in the form of a peroperative 
vitreous haemorrhage at the primary oper
ation or the observation of vitreous and reti
nal incarceration at the time of vitrectomy it 
was labelled 'complication of drainage'. 

In many cases a plomb had been placed 
inaccurately to treat a known tear. Some were 
radial and some circumferential, some plombs 
had failed due to sutures cutting out or to early 
infection; and these were all allocated to the 
'known tear, inadequate plomb' category. 

In some cases there had been unexpected 
complication, and most of these cases had 
developed PVR despite accurate scleral buck
ling so that the causative tear had been pulled 
away from the buckle. 

The largest group consisted of eyes where 
an encircling element had been placed 
inappropriately. These included cases where a 
band had been used in an attempt to close a 
known retinal break and had failed to do so, 
or where a band had been placed in a peculiar 
position for some other reason. In some cases 

the band had been pulled up very tightly or 
not at all, and in others the band had been 
used in a speculative manner to treat a detach
ment where a break could not be found. 

A final group was labelled 'missed tear 
untreated'. These were cases where the refer
ring surgeon had not found the causative tear 
or had treated another tear and missed 
another which went on to cause recurrence. 

In all 225 consecutive cases of recurrent 
retinal detachment complicated by PVR were 
reviewed. There was no significant difference 
in distribution between retrospective and pro
spective cases in any category. 

The findings were as follows: 
No tear found 10 cases 
Complication of drainage 14 cases 
Unexpected complication 34 cases 
Missing tear untreated 64 cases 
Inadequate plomb 74 cases 
Inappropriate band 140 cases 

Thus in 225 cases there were 336 reasons 
why the primary surgery failed and only 44 of 
these appeared unpreventable. Clearly some 
cases had more than one reason for failure. 

In the 'Missed tear' group 12 patients had 
undergone a speculative encircling pro
cedure. Seven cases had missed tears as well 
as an inadequate plomb for another tear. 
Eighteen had a missed tear as well as both an 
inadequate plomb and inappropriate band for 
known tears; in most of these cases the band 
had not been used primarily for tear closure 
but there had been a serious problem with its 
placement. The rest had a missed tear prob
lem and complications of drainage or an unex
pected complication such as late vitreous 
haemorrhage. 

Missed retinal tears 
One of the difficult questions is whether these 
missed tears were ever new tears which had 
appeared after primary surgery. In most cases 
the pattern of presentation of the recurrence 
strongly suggests that this was not the case and 
the discovered tear had been present at the 
time of the primary operation. Genuine cases 
of new tears do undoubtedly occur but can 
only be accepted if an operated case remains 
stable for some time and is followed by a later 
recurrence with a new pattern of 
presentation. 
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Why retinal tears are missed in this way is 
difficult to determine ;  when asked, it 
appeared that very few patients had been 
examined pre-operatively with the scleral 
depressoL Many patients do not permit 
adequate preoperative indentation even 
before the first operation, so that a careful 
examination under anaesthesia using scleral 
indentation, before beginning the repair of 
the detachment is a fundamental step in the 
prevention of primary failure. The fact that 
nearly all missed tears were peripheral to the 
equator and required scleral depression under 
anaesthesia for visualisation suggests that this 
method of examination was not widely used in 
failed cases. 

The present study suggested that many 
cases were treated in the belief that the path
ology which was buckled was the primary tear 
despite the fact that very often the position of 
the treated lesion did not correspond with the 
area which might be predicted from the distri
bution of the sub-retinal fluid. 

No visible retinal tear 
There were 10 cases where I could not con
vince myself that I could see the causative 
teaL Some of these cases were aphakic and 
the periphery was obscured by capsular pro
liferation, and in others it was not possible to 
be absolutely sure that a retinal break was 
present despite a careful search before and 
during surgery. It is imperative in all retinal 
surgery to be absolutely sure that all retinal 
tears which are labelled as such are genuine 
breaks in the retina, it is all too easy to deceive 
oneself and create an imaginary break in a 
difficult case. 

Complications of drainage 
In the group where complications of drainage 
were the principle cause of failure the prob
lem was usually due to retinal incarceration at 
the site of an anterior drainage. Retinal 
breaks may become distorted by proliferation 
resulting from such accidents and subsequent 
neovascularisation may lead to late 
haemorrhage. 

It has been suggested that drainage might 
be an important factor in the causation of 
PVR and a recommendation made that drain
age should be avoided wherever possible. 

There was no evidence from this study that 
uncomplicated drainage contributed anything 
at all to the risk of recurrence and in all cases 
the complication could have been avoided by 
better technique. There is a far greater likeli
hood for PVR to result from a failed primary 
procedure due to a failure to drain where it is 
necessary, for example in a detachment 
already affected by early proliferation. 

Inadequate plomb 
In the inadequate plomb group the principle 
difficulty appeared to be in relating the size 
and orientation of the plomb to the tear or 
tears. The commonest problem was with the 
localisation of a circumferential plomb which 
was often placed too far back and in many 
cases the cryotherapy lesions had not been 
accurately applied in relation to the tear or 
buckle. 

There are many varied ideas as to what is 
required of a scleral buckle, ranging from the 
huge radial plomb to close a small horseshoe 
tear to what is called a broad gentle buckle. 
This reflects the lack of an agreed concept 
regarding the rationale for scleral buckling. 

The broad gentle buckle sounds very good 
for the eye and is usually created by adding to 
an encircling band a piece of silicone rubber 
tyre. Having seen many primary operations 
fail because of the use of this technique, I do 
not believe that it is effective as a scleral 
buckle and never ever use it in primary 
surgery. 

The silicone tyre was designed many years 
ago as part of an intrascleral method which 
was combined with extensive diathermy, and 
this has been abandoned by most modern ret
ina surgeons. As an explant the tyre produces 
an inadequate scleral buckle, and is a very 
poor substitute for silicone sponge properly 
sutured into position and accurately localised 
over the retinal teaL This is especially so in 
those many cases where distortion of the tear 
by early membrane formation requires a deep 
indentation to ensure complete closure. 

Inappropriate encirclement 
The inappropriate band group was the largest 
one responsible for failure of primary surgery 
and reveals the variation that exists in concept 
regarding the role of encirclement. 



512 JOHN D. SCOTI 

Fig. 32. 

Some cases had undergone an encircling 
band procedure to close one or more horse
shoe tears and had not been successful in 
doing so; this was apparently due either to the 
buckle being found to be too narrow and then 
being widened by the addition of a grooved 
strip of silicone creating a very shallow scleral 
buckle, or to an inaccurate placement of the 
band in the first place. Often the tears lay well 
anterior to the buckle, or the band lay so 
anteriorly that the tears came to lie behind it 
after further surgery; some bands were found 
lying over the ora . A number of cases had 
undergone speculative surgery when a break 
had not been found before operation. 

Not only is there a problem of concept but 
also one of execution; for example the 'hour
glass eye' is a not unfamiliar finding. Figures 
32 and 33 illustrate a case where the diameter 
of the encircling band removed from an eye at 
reoperation was only 8 mm and caused con
siderable problems for patient and surgeon 
alike. The reasons for this happening are 
related to difficulties in controlling intra
ocular tension during drainage of sub-retinal 
fluid and tensioning the band, and perhaps 
there is the idea of creating a false ora 
serrata .38 

The concept of an encircling scleral buckle 
originated in Boston in the 1950s39 when it was 
thought that vitreous traction exerted a con
tinuous pull on the periphery of the retina 
creating complex detachment problems and 
therefore it was necessary to have a perma
nent scleral buckle .39 This was achieved by 
reinforcing the intrascleral buckle with an 

encircling polyethylene tube . Not long after
wards Arruga simplified the procedure by 
tying a non-absorbable suture around the 
eye,40 and this was then replaced by silicone 
rubber.41 

The idea that an encircling band will solve a 
complex problem which is not fully under
stood is still quite widely held . In many cases 
in the 'missed tear untreated' group the 
primary operation had been a band which had 
been used in the presumed hope that it might 
somehow close a tear which could not be 
found prior to surgery. 

I believe that the principle use of an encir
cling band is to reinforce an accurately placed 
silicone sponge buckle placed if possible in a 
radial direction after careful localisation of 
the tear or tears. In many eyes the state of the 
sclera is too poor to allow the effective sutur
ing of a silicone sponge, and in these cases the 
band can be used to support the sponge for as 
long as it takes for the cryotherapy to develop 
an optimum adhesion. Many primary oper
ations suffer early suture failure due to scleral 
weakness and much of this could be prevented 
by the support provided by an encircling 
band . 

Where reinforcement of a circumferential 
buckle is required sponges are available 
through which an encircling band can be 
passed. The buckle is produced by scleral 
sutures over the sponge and is only supported 
by the encirclement. 

In this series of cases of recurrent retinal 
detachment there were only 10 cases where 

Fig. 33. 
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PVR had occurred despite apparently 
accurate surgery where all tears had been 
treated, and in these the tear had been pulled 
off the buckle by a contracting adjacent mem
brane or a macular pucker. Most of these 
could probably not have been predicted or 
prevented. However in many primary detach
ments proliferation can be found at an early 
stage and the surgeon should be alert to the 
possible effects that this may have on retinal 
breaks and appropriate steps can be taken at 
the primary operation. 

Conclusions 
The purpose of the study was to clarify the 
position regarding the pathogenesis of pro
liferative vitreoretinopathy. It is not inte.nded 
as a criticism of referring surgeons; the prob
lems of recurrence for the reasons indicated 
are a world-wide phenomenon and relate 
more to the fact that retinal detachment is 
treated in the main by ophthalmic surgeons as 
part of a general surgical service and not by 
retinal specialists. Even in countries such as 
the United States where retinal detachment is 
treated mostly by retinal specialists a similar 
problem exists42 reflecting the highly complex 
problem presented by the treatment of many 
cases of retinal detachment. 

The findings from this study indicate that 
the recurrence of a retinal detachment com
plicated by PVR is not primarily due to a 
proliferative process leading to a purely trac
tional redetachment. It is the failure of 
primary surgery to repair the causative retinal 
breaks which lead to recurrence which in turn 
leads to proliferation by perpetuating a situ
ation whose most serious complication is 
PVR . 

PVR is a complication of retinal detach
ment, it is not the result of treatment except in 
so far as that treatment fails to successfully 
relieve the underlying problem or is accom
panied by avoidable surgical complication. 

Some primary detachments are particularly 
likely to lead to PVR , especially in the case of 
giant tears or where other problems such as 
uveitis or haemorrhage have complicated the 
presenting problem. In these cases there is a 
particular need to repair the underlying path
ology with an understanding of potential pro
liferative complications. 

There is a strong argument in favour of 
looking for the cure of PVR in its prevention 
and not by seeking more and more sophistica
tion in vitro-retinal technique. Drugs 
designed to inhibit proliferation may come to 
have a place as a preventive measure at a 
much earlier stage in the treatment of retinal 
detachment, but as a cure for established pro
liferative disease they are inappropriate. 

Elective surgery of the vitreous has evolved 
rapidly over the last twenty or so years and 
technical developments nowadays allow us to 
do battle with more and more complex vitreo
retinal problems. To the extent that there is a 
serious risk that the challenge may become 
paramount and we fail to look for the possi
bility of preventing the problem in the first 
place. 

Prevention in diabetes 
In diabetes we have long recognised the possi
bility of preventing the late complications of 
proliferative retinopathy so that it might be 
hoped that vitreo-retinal surgery in diabetes 
would be a thing of the past. There does 
appear to be an encouraging trend with 
lessening numbers of patients referred for 
treatment of the late complications of diabetic 
retinopathy. However the problem is still with 
us and especially in developing countries 
where diabetes may affect up to 10% of the 
population the late complications of neglected 
diabetic eye disease take an appalling toll of 
eyesight. 

In the last two years I have operated on over 
100 diabetic patients with late complications 
of diabetic retinopathy both from here and 
abroad. One half of the patients had received 
no laser treatment before their first sight los
ing symptom. About one third had received 
inadequate laser treatment where active 
neovascular proliferation was found at the 
time of vitrectomy. Only one tenth had under
gone effective photocoagulation before 
vitrectomy. 

Perspectives 
In diabetes as in PVR the complications of 
disease are largely preventable by earlier and 
more careful and effective methods in primary 
treatment. Some primary detachment repair 
problems are relatively simple but many are 
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difficult as a result of varying factors. Many of 
these are predictable and might best be 
repaired in specialist retinal centres where 
adequate time is allocated during daytime 
operating lists and where expertise and 
instincts can develop without the pressure of 
increasing numbers of routine procedures. 

The role of the vitreo-retinal surgeon could 
become more retinal and less vitreal, more 
involved in the treatment of primary retinal 
problems and less in the care of terminal 
vitreo-retinal disease. 

There are some cases where the need for 
vitreo-retinal surgery is possibly unavoidable, 
penetrating trauma involving the posterior 
segment continues to present serious prob
lems and some retinal detachments become 
affected by PVR at a very early stage in their 
evolution. Some diabetics do not respond to 
careful and early laser photocoagulation and 
develop late retinal complications . However 
the concept of inevitability should be con
stantly revised by a continuing audit of our 
management of primary care. 
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