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ABSTRACT 

Aim 



To describe trends over time and geographical variation in rates of vitreo-retinal 

surgery in England from 1968-2004. 

 

Methods 

Routinely collected hospital statistics were analysed for England, using the Hospital 

In-patient Enquiry and Hospital Episode Statistics from 1968-2004, and for the 

Oxford National Health Service Region using the Oxford Record Linkage Study from 

1963-2004. 

 
Results 

Annual English admission rates for surgery were around 5 episodes per 100 000 

population in the 1960s, rising gradually to about 10 per 100 000 in the early 1990s, 

and then more sharply to 30 by 2004. The ORLS shows that multiple admissions per 

person were rare, which confirms that the observed increase represents a real increase 

in the number of people treated. Annual English rates for buckle procedures declined 

to around 6 episodes per 100 000 population in 2004 whereas vitrectomy surgery rose 

to around 26 in 2004. 

 

Conclusion 

Vitreo-retinal surgery has developed over the last 40 years in England, rapidly so over 

the past 15. Vitrectomy surgery has become much more common in England and 

buckle surgery has shown a steady decline. We demonstrate statistically significant 

geographical variation in the annual rate of surgery, currently, between local 

authorities in England. 

INTRODUCTION 



A century ago, retinal detachment was considered an untreatable cause of blindness. 

In 1929, Gonin gained recognition for his method of reattachment of detached retina 

by ignipuncture and thermocautery1, 2, despite initial criticism. Schepens established 

scleral buckle surgery for retinal detachment in 19513, and this was followed in 1971 

by the introduction of vitrectomy by Machemer4, 5. In fact, Kasner was the first to 

publish a case report of a vitrectomy procedure in an ‘open sky’ method in 19686. In 

England, the pars plana approach was described in 1969 by Hudson, whose work was 

discussed by Duguid and Romanes at the Annual Meeting of the Ophthalmological 

Society of the UK7. 

 

Since this time, surgical advances and refinements in instrumentation have led to 

improved success rates and an expansion in the indications for vitreo-retinal surgery. 

This increased surgical demand has been met in many vitreo-retinal units by 

increasing capacity: greater subspecialisation in ophthalmology has led to an 

increased number of dedicated vitreo-retinal surgeons, and more operating theatre 

time devoted to this workload. Healthcare demands created by this increased surgical 

through-put have been minimised in many hospitals by a gradual transition towards 

more patients undergoing surgery under local anaesthesia with shorter in-patient 

stays, including day case surgery8. 

 

We have examined trends over time in national and regional rates of vitreo-retinal 

surgery, and geographical differences in rates, to determine the scale of change and 

variation over the past 40 years. We have also documented changes in surgical 

practice over this time period by comparing trends in the rates of patients undergoing 

scleral buckle versus vitrectomy surgery.  



 

In the context of increased commissioning power of Primary Care Trusts, these trends 

should allow more accurate predictions of future surgical requirements, and may help 

vitreo-retinal departments attract greater funding by demonstrating sustained increases 

in surgical activity; they may also permit a closer match between supply and demand 

for vitreo-retinal surgery across England. The data should assist in workforce 

planning, i.e. recruiting a suitable number of vitreo-retinal surgeons trained in the 

appropriate procedures operating in the relevant regions, as well as providing 

important insights for shaping the structure of vitreo-retinal services in the future. 

 

 

METHODS 

At the start date for our national analysis, 1968, English national hospital statistics 

were collected as the Hospital In-Patient Enquiry (HIPE). This comprised a statistical 

summary of a one-in-ten sample of all hospital discharges from NHS hospitals. The 

data were intended, as a random one-in-ten sample, to be representative of NHS 

hospital care throughout England. The sampling was done and the data were collected 

by each of the (then) 14 Regional Health Authorities of England, and were collated 

nationally by the (then) Office of Population Censuses and Surveys. This system 

ceased in 1985 and was replaced, though not until 1989, by Hospital Episode 

Statistics (HES)9. HES have been collected on all hospital inpatient and day case 

admissions since then, rather than on a sample of all admissions. Both HIPE and HES 

are statistical databases of demographic, medical and administrative information 

about each episode of hospital care, similar to the data systems known as hospital 

separation systems in some other countries. From 1998, HES data were linked by the 



Oxford Unit of Health-Care Epidemiology, thereby bringing together successive 

episodes of care for each person, which means that data about individuals can be 

analysed taking account of multiple episodes of care. Neither HIPE nor HES included 

patients treated privately. HES include data on all ‘day cases’ or office procedures, as 

well as patients admitted for overnight stay, whereas the HIPE did not include day 

cases. 

 

Annual rates of patients undergoing retinal surgery were calculated from HIPE and 

HES from 1968 to 2004; rates were analysed separately for patients undergoing 

buckle surgery versus vitrectomy surgery. From 1968-1998 the data are unlinked: a 

patient who has more than one admission for vitreo-retinal surgery is counted more 

than once in the statistics. Linked data were analysed for the years 1998 to 2004. In 

these data, annual rates were calculated such that each surgical admission counted 

towards the ‘episode’ rate, but multiple surgical admissions within the calendar year 

counted only once towards the ‘people’ rate. 

 

Hence a patient undergoing two sequential vitreo-retinal operations, with the 

operations in different calendar years, was counted twice in the ‘episode’ rate, and 

twice in the ‘people’ rate. However, a patient undergoing two sequential vitreo-retinal 

operations, with both operations within one calendar year, was counted twice in the 

‘episode’ rate, and once in the ‘people’ rate. Finally, a patient undergoing two vitreo-

retinal operations within the same admission (whether two operations on one eye or 

one operation on each eye) was counted once in the ‘episode’ rate, and once in the 

‘people’ rate.  

 



The Oxford Record Linkage Study (ORLS) consists of computerised abstracts of 

hospital episode statistics, including day cases, for all patients treated in the former 

Oxford Regional Health Authority (ORHA) area. From its start in 1963, the ORLS 

collected linked data (as above for HES from 1998), so that data about individuals can 

be traced through multiple episodes of care. The ORLS was the source of the Oxford 

component of the HIPE data from 1976-1985; it continued through the period 1985-

1988 when national data ceased; and, from 1989, the ORLS and the Oxford 

component of HES are essentially the same dataset. Annual rates of patients 

undergoing vitreo-retinal surgery were calculated from ORLS, distinguishing 

episodes of care and individual people treated, from 1963 to 2004; as above, rates 

were analysed separately for patients undergoing 'external' buckle versus 'internal' 

vitrectomy surgery. 

 

English national HES were analysed to produce a geographical profile of hospital 

admission for retinal surgery by local authority (LA) between 1998 and 2004. The 

data were used to construct a map showing the person-based admission rate per 100 

000 resident population for each LA, expressed as an average annual rate. The LAs 

were arranged into quintiles: the fifth of LAs with the lowest rates are shown with the 

lightest colour, and the fifth of LAs with the highest rates are shown with the darkest 

colour.  

 

The operative codes used to identify patients undergoing buckle surgery from the 

datasets were: 162 and 166 in the Office of Population, Censuses and Surveys: 

Classification of Interventions and Procedures, 1st revision (OPCS-1), 163.1, 163.2, 



164.1 and 165 in OPCS-2, 163.1, 163.2, 163.5, 163.7, 164.1, 164.4 and 165 in OPCS-

3 and C54.1, C54.2, C54.3, C54.4, C54.5, C54.8, C54.9 and C55.3 in OPCS-4. 

 

The operative codes used to identify patients undergoing ‘internal’ vitrectomy surgery 

from the datasets were: 168.1 in OPCS-2, 168.1 and 168.2 in OPCS-3, and C79.2 and 

C79.3 in OPCS-4. 

 

RESULTS 

Figure 1 shows the English national rates and ORLS rates for vitreo-retinal surgery. 

Annual English admission rates for surgery were just under 5 episodes per 100 000 

population in the late 1960s. They rose steadily, but gradually, to around 10 episodes 

per 100 000 population by the early 1990s. Over the past 15 years, the English rate of 

surgery has increased significantly and substantially from 11 (1989) to 30 (2004) 

episodes per 100 000 population. The ORLS admission rates declined gradually from 

around 10 episodes per 100 000 population in the early 1960s to around 1 in 1986, but 

then increased sharply to reach 30 in 2004 (Figure 1). 

 

The ORLS data show rates based on the number of people admitted to hospital for 

vitreo-retinal surgery as well as number of episodes of care for surgery (episodes of 

separate admission or transfers within an admission, or both). They show that the 

scale of multiple admissions per person was small. The figure confirms that the large 

increase in hospital episodes in the 1990s represents a large increase in the number of 

people treated. It also shows, more accurately than the English figures (which omit 

data for 1986-8), that the start of rapid increase in surgery was about 1986-87.  

 



Figure 2 shows the English national rates and ORLS rates for buckle surgery. Annual 

English rates increased gradually from around 4 episodes per 100 000 population in 

1968 to around 12 episodes per 100 000 population in 1995. The rate then declined to 

6 episodes per 100 000 population in 2004. ORLS rates fluctuated from around 11 to 

7 episodes per 100 000 population in the 1960s, then declined steadily to around 1 

episode per 100 000 population by 1986. This was followed by a steep rise to around 

11 episodes per 100 000 population in 1991, similar to the English rate that year. A 

steady decline followed to around 4 episodes per 100 000 population in 2004. 

 

Figure 3 shows the English national rates and ORLS rates for vitrectomy surgery. 

Both the annual English rates and ORLS rates were less than 1 episode per 100 000 

population in 1968. The operation rates continued at this level for 20 years until 1987, 

when the ORLS data demonstrate the start of a rapid increase in surgical rates. Over 

the last 15 years the rate has risen to around 26 (HES) or 27 (ORLS) episodes per 100 

000 population by 2004. 

 

Vitreo-retinal service provision has traditionally included emergency admissions to 

treat retinal detachment. Figure 4 shows the English national rates and ORLS rates for 

emergency admissions.  The annual English national rates show a steady increase 

from 2 episodes per 100 000 population in 1968 to 8 in 2004. The ORLS rates show a 

decline from 5 episodes per 100 000 population in 1963 to less than 1 in 1986; 

however, this was followed by a rise to 7 episodes per 100 000 population in 1992, 

with subsequent fluctuations between 4 and 5 over the last decade. 

 



Figure 5 shows a geographical profile of the annual rate of vitreo-retinal surgery by 

LA. LAs showed a wide variation in rates of vitreo-retinal surgery from 10 to 37 

people per 100 000 population. 

 

Figure 6 illustrates the scale of variation; it shows that the variation is attributable not 

just to small numbers of atypical outlying areas, but there is a general gradation of 

varying rates across the country. The confidence intervals are wide but the lower 95% 

limit of the LAs with the highest rates do not overlap with the upper 95% limit of the 

LAs with the lowest rates. As judged from the error bars, the variation between the 

LAs with the highest and lowest rates is statistically significant.  

 

DISCUSSION 

National and regional rates of vitreo-retinal surgery increased dramatically from the 

late 1980s, which coincides with the widespread uptake of vitrectomy surgery. Both 

Oxford and English data showed a near 10-fold increase from 1968 to 2003. 

 

Scleral buckle surgery and its variations showed a three-fold increase in England from 

1968 to a peak in 1994; the rate then fell to half by 2004. The Oxford data showed a 

relatively high rate of this type of surgery in the 1960s and 1970s, which fell to very 

low levels by 1986. Between 1987 and 2004, the rates rose and became similar to the 

English rates. Scleral buckle surgery was introduced by Schepens in 1951 as a 

treatment for retinal detachment, and improved surgical outcomes to almost 90% 

reattachment3. Buckle techniques and their variations became commonly practised by 

vitreo-retinal surgeons over the following years. It has been considered the ‘gold 

standard’ treatment for uncomplicated rhegmatogenous retinal detachment10, and a 



recent retrospective study has demonstrated anatomical reattachment of 95% at 

follow-up of 20 years11. 

 

Our data demonstrate vitrectomy procedures in England as early as 1968. However, 

rates of patients undergoing vitrectomy showed more than a 10-fold increase from 

1985 to 2004, for both England and Oxford. The dramatic rise in vitrectomy surgery 

shown in the 1980s and 1990s coincides with significant improvements in operating 

microscopes and surgical instrumentation, as well as important advances in surgical 

techniques and training. Vitrectomy became the preferred surgical treatment for 

complicated rhegmatogenous retinal detachment10, and a recent retrospective study 

has demonstrated final anatomical reattachment of 95% in complicated retinal 

detachment (i.e. accompanied by proliferative vitreo-retinopathy, pseudophakia, large 

breaks or posterior pole breaks)12. 

 

However, vitrectomy may also be used in primary repair of uncomplicated retinal 

detachment, and one vitreo-retinal centre in England has reported that almost two-

thirds of rhegmatogenous retinal detachment cases received primary vitrectomy in 

199913. Vitreo-retinal surgeons differ over their indications and preferences for scleral 

buckle versus vitrectomy surgery and, until recently, no randomised controlled trial 

was available to compare these surgical modalities in the treatment of primary 

rhegmatogenous retinal detachment14-16. 

 

Further reasons for the dramatic expansion in the number of patients undergoing 

vitreo-retinal surgery, in particular vitrectomy, include an expansion in the indications 

of macular hole repair, epiretinal membrane and complications of advanced diabetic 



retinopathy. The advent of vitrectomy meant that more vitreo-retinal disease became 

amenable to treatment, and this expansion has been assisted by advances in vitreo-

retinal imaging (in particular ocular coherence tomography) and the use of adjuvant 

dyes during surgery. 

 

LA’s vary in the provision of vitreo-retinal surgery, particularly for retinal 

detachment. The Royal College of Ophthalmologists emphasises that some but not all 

cases of retinal detachment require urgent surgery, and adds that a sensible aim is to 

perform all vitreo-retinal surgeries inside normal working hours17. We have 

demonstrated that the rate of patients undergoing emergency vitreo-retinal surgery in 

England showed a 5-fold increase between 1968 and 2004. These data capture 

patients undergoing emergency admission, rather than out-of-hours surgery, and it is 

likely that many of these operations are being performed during working hours. 

However, every LA and vitreo-retinal unit should consider its demand and capacity 

for elective, emergency and out-of-hours vitreo-retinal surgery, along with its local 

workforce issues and referral patterns, when deciding whether emergency vitreo-

retinal cover is required and/or adequate. 

 

We have demonstrated significant variation in the rate of patients undergoing vitreo-

retinal surgery across LA’s in England, with some LA’s in the South showing some of 

the lowest rates. It is beyond the scope of this paper to investigate the reasons for this 

variation. However, possible explanations include differences in the prevalence of 

vitreo-retinal disease, differences between areas in thresholds for referral for surgery 

and to tertiary centres, differences in patients’ choice about the acceptability of 

surgery, and differences between areas in commissioning and in the capacity of 



services. The presence of geographical variation raises the question: is there inequity 

in the provision of services?  Further work might include, first, seeking agreement 

about appropriate national levels of service, to then be applied locally, taking account 

of clinical need, demand, capacity, patient access, and costs. Second, the 

epidemiology of vitreo-retinal disease is not well understood and it merits further 

study.  

 

We have demonstrated significant changes over time in national and regional rates of 

vitreo-retinal surgery in England over the past 40 years, and documented important 

trends in surgical practice during this time period. These changes have major 

implications for commissioning, workforce planning, and surgical training in vitreo-

retinal units across the country, and should help shape the structure of vitreo-retinal 

services in the future. Once service provision meets the incident rate of treatable 

vitreo-retinal disease, we predict that operation rates will reach steady-state levels in a 

mature health service. 
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Figure 1

Hospital admission rates 1963-2004 for vitreo-retinal surgery
 for ORLS and National data measured as episodes and people per 

year, male and female, all ages, all sources of admission, any mention 
of the procedure

0

5

10

15

20

25

30

35

40

19
63

19
65

19
67

19
69

19
71

19
73

19
75

19
77

19
79

19
81

19
83

19
85

19
87

19
89

19
91

19
93

19
95

19
97

19
99

20
01

20
03

Year admitted

In
di

re
ct

ly
 a

ge
-s

ta
nd

ar
di

se
d 

ra
te

 p
er

 1
00

,0
00

 p
op

ul
at

io
n

all: orls

all: national

all: orls, people

all: national (orls)

all: national, people



Hospital admission rates 1963-2004 for 
'external' buckle Vitreo-retinal surgery 

 for ORLS and National data measured as episodes and people per 
year, male and female, all ages, all sources of admission, any mention 

of the procedure
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Figure 2



Hospital admission rates 1963-2004 for 'internal' vitrectomy surgery
 for ORLS and National data measured as episodes and people per 

year, male and female, all ages, all sources of admission, any mention 
of the procedure

0

5

10

15

20

25

30

35

40

19
63

19
65

19
67

19
69

19
71

19
73

19
75

19
77

19
79

19
81

19
83

19
85

19
87

19
89

19
91

19
93

19
95

19
97

19
99

20
01

20
03

Year admitted

In
di

re
ct

ly
 a

ge
-s

ta
nd

ar
di

se
d 

ra
te

 p
er

 1
00

,0
00

 p
op

ul
at

io
n

all: orls

all: national

all: orls, people

all: national (orls)

all: national, people

Figure 3



Emergency hospital admission rates 1963-2004 for vitreo-retinal 
surgery for ORLS and National data measured as episodes and people 

per year, male and female, all ages, any mention
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Figure 4



Figure 5. Map of hospital admission rates for vitreo-retinal surgery across England, with expansions for Manchester, 
West Midlands and London, with quintiles of rates from highest (darkest shading) to lowest (lightest shading).



Figure 6. Error bar plot of local authority rates of vitreo-retinal surgery, plotted from highest to lowest, showing each area as a plotted rate (with its 

95% confidence interval shown as the vertical bar on the plotted rate).
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