The relation of
volume and
outcome in
trabeculectomy

Abstract

Background/aims Higher case volume has
been associated with improved outcomes for a
number of procedures. This study was
designed to investigate whether this
relationship existed for trabeculectomy.
Methods The study was retrospective and
conducted at an ophthalmic unit in the UK. All
patients who had unenhanced trabeculectomy
between 1996 and 2000 were identified. From
their notes, the surgeon who performed the
trabeculectomy was ascertained as were any
unplanned interventions (eg conjunctival
suturing, anterior chamber reformation,
repeated attendances) within the first month
of surgery.

Results Two hundred and eleven
trabeculectomies were performed over the
study period. Twenty nine had unplanned
interventions within the first postoperative
month. Analysis of the data indicated that
surgeons who performed less than eight
operations per year had more complications
than those who performed more than 10 per
annum. This difference was only significant
(x> =4.0, P =0.045) when the data were
aggregated. When separated per year, although
not significant, the complication rate of the
lower volume group was always higher than
the group performing more than 10 per year.
Conclusions The results suggest that
trabeculectomy can be added to the list of
procedures in which larger case volume is
associated with fewer early complications and
potentially a better outcome. The findings, if
replicated, tend to strengthen the argument for
subspecialisation in glaucoma with its
implications for training and revalidation.
Eye (2007) 21, 921-924; doi:10.1038/sj.eye.6702340;
published online 31 March 2006

Keywords: glaucoma; trabeculectomy; volume;
outcome; patient safety; ophthalmology

Eye (2007) 21, 921-924

© 2007 Nature Publishing Group All rights reserved 0950-222X/07 $30.00

e

Www.nature.com/eye

G WU', T Hildreth?, PS Phelan' and SG Fraser'?

Introduction

Higher case volume has been associated with
better outcomes for a number of procedures
such as cancer, cardiac surgery, and colorectal
surgery.! Within ophthalmology, a relationship
between volume and outcome has been
suggested for cataract surgery.>® This
relationship between number of procedures
performed and improved outcome has been
found for individual practitioners and between
different institutions.

As medical interventions become more
numerous and more complex, many
practitioners find themselves becoming
increasingly sub-specialised.* Whether this
process can be halted is open to debate despite
the fact that the evidence that this produces
better outcomes for patients remains patchy.>™®
This study was designed to look, within one
institution, if the number of trabeculectomies
performed per year by an individual surgeon
had any bearing on the success of the operation.

Trabeculectomy remains the most commonly
performed penetrating glaucoma operation.’
Although successful trabeculectomy means
attaining a long-term acceptable intraocular
pressure (IOP), our previous work has indicated
that complications in the first month of surgery
can have an adverse effect on this long-term
success. This current study was designed to
look purely at the ‘technical” aspects of the
operation, and analyse complications that
occurred to patients under the care of each
surgeon within the first postoperative month.
Using this measure, we compared the number
of procedures performed by surgeons per
annum in our unit with the number of
complications their patients sustained.

Materials and methods

This study was wholly conducted at
Sunderland Eye Infirmary—a single specialty
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hospital with its own dedicated ophthalmic theatres and
medical records. Using the hospital database and
cross-checking with the operating theatre logs, all
trabeculectomy operations between 1996 and 2000 were
identified and the patients notes were retrieved.

To form as homogenous a group of patients as
possible, certain groups were excluded:

Redo glaucoma surgery

High-risk groups for failure, for example, patients
under 40 years of age, aphakic, uveitics, neovascular
glaucoma, or previous conjunctival surgery.

Angle closure or narrow angle glaucomas

Previous laser trabeculoplasty.

All patients therefore had open-angle glaucoma (primary
open angle, pseudoexfoliation, pigmentary).
Antimetabolites were not commonly used in the
institution for primary surgery during this time and the
small number of these patients identified were excluded.
Patients who had had small incision, corneal
phacoemulsification were not excluded. All patients
were operated on by consultant ophthalmologists none
of whom, at that time, had a sub-specialist interest in
glaucoma.

A postoperative complication was defined, for the
purpose of this study, as an unplanned intervention
within 1 month of the original surgery. These
interventions were deviations from the normal
postoperative regime of that surgeon and consisted of
one or more of the following:

1. A conjunctival wound leak that required intervention
such as padding, contact lens, resuturing, or repeated
outpatient visits/in-patient stay.

2. An overdraining bleb with a low IOP and a shallow
anterior chamber that required a prolonged stay in
hospital and/or reformation or multiple extra
outpatient visits.

3. Any other cause of a shallow anterior chamber that
required intervention to reform the eye and a low IOP
(ie no evidence of aqueous misdirection)

Although the definition required these interventions to
occur within 1 month of surgery, in practice, the vast
majority were evident within the first week
postoperatively.

Results

Two hundered and eleven trabeculectomies were
performed within the hospital between 1996 and 2000
that fulfilled the criteria listed above. Of these, 29 eyes
had complications in the first month of a sort described
above. There were no significant differences between any
of the surgeons with regard to diagnosis, age of patients,
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previous cataract surgery, preoperative IOP, or
preoperative glaucoma medications (numbers or type).

When the raw data were analysed, there was an
obvious split between surgeons who performed more
than 10 trabeculectomies in a year and those who
performed less than 8 per year. This is summarised in
Table 1 and expanded in Table 2. The results are
graphically represented in Figure 1.

As has previously been described by other authors,'°
the number of trabeculectomies being performed
generally decreased from 1996 to 2000. When, as in
Table 1, the data are separated into surgeons who
performed less than 8 trabs per year and those who
performed more than 10 trabs per year, the difference in
proportions is 9.75%. A 95% confidence interval for the
difference runs from 0.2 to 21%; y* =4.0; P-value = 0.045.
The difference between the two groups is therefore
significant when aggregated.

The proportions for individual years are not
significantly different, but when graphically presented
(Figure 1) it can be seen that there is an obvious trend of
lower complications for the group who performed more
than 10 operations per year.

Discussion

The relationship between higher volume and better
surgical outcome has been found in a number of different
procedures and a number of these have been found at the
level of the individual surgeon." Received wisdom
suggests that the more often a surgeon does a particular
procedure, the better they get at doing it. This is reflected
by some regulatory bodies who have set minimal
numbers of procedures per annum that a surgeon should
do to continue doing that procedure. This, the pressure
from society for high-quality health care and the
increasing number and range of interventions appear to
make sub-specialism inevitable.

The results of our study suggest that for unenhanced
trabeculectomy, those surgeons who performed more
than 10 per annum had ‘better” results (ie less short-term
complications) than those who did less than 8 per
annum. This split was only evident once the raw data

Table1 Summary of results for all surgeons and all years when
divided into two groups

Number performed per year Total

>10 <8
Complications 13 (10%) 16 (20%) 29
No complications 117 (90%) 65 (80%) 182
Total 130 81 211




Table 2 Comparison of complication rates per year of study
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Number of complicated trabs

Number of trabs performed 1996 1997 1998 1999 2000
>10 per year 5/32 (16%) 3/46 (7%) 2/25 (8%) 2/15 (13%) 1/12 (8%)
<8 per year 6/29 21%) 2/14 (14%) 4/22 (18%) 2/9 (22%) 2/7 (28%)

Trabeculectomies complication rate by experience
Overall difference (1996 - 2000) = 9.7% (p=0.045).
Odds ratio 2.22, 95% Cl 1.003 to 4.89.

1996: OR = 1.41 n/s
1997: OR =2.39 n/s
25.0- 1998: OR = 2.56 n/s
1999: OR = 1.86 n/s
o 2000: OR =4.4 n/s
5 20.0-
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Figure 1 Complication rates per year for surgeons who
performed more than 8 trabeculectomies per year and those
who performed more than 10.

were analysed, and because of the relatively small
numbers, was significant when the results for all years
were aggregated. When each year is separated, the
results were not significant, but Figure 1 shows an
obvious trend of more complications in the group who
were performing fewer operations per year.

If it is accepted that the definition of complications in
this study is indicative of ‘worse” surgery, it does not of
course follow that the long-term results will be worse in
the more complicated group. It could be argued that
short-term complications are of little importance as long
as the target pressure is attained and sustained in the
longer term. However, we found, in a previous study,
that eyes that have complications within the first month
post-trabeculectomy (without antimetabolites) were
more likely to fail in the first year post-surgery than those
that do not."? We did not use long-term pressure control
as an end point in this current study, as we felt these data
would be too difficult to interpret in the light of different
surgeons policies regarding postoperative drops, 5FU,
and/or needling.

All trabeculectomies in this study were unenhanced
with intraoperative 5FU or mitomycin C. This was
because only a small number of surgeons used these
during the study period and these were excluded in an

attempt to make the comparison groups more
homogenous. This latter point is strengthened by the fact
that the median age and preoperative IOP were similar
and only patients with open-angle glaucoma were
included. This reduces bias from unequal distribution of
technically more challenging cases (eg chronic narrow
angle) between surgeons. All studies of volume and
outcome are bedevilled by the issue of variations in case
mix,"® but we feel that this is unlikely to be a major factor
in our study group for the reasons given above. The
exclusion of eyes that had antimetabolites also allows us
to remove this as a reason for early postoperative
complications.

A previous study has looked at the relationship of
number of trabeculectomies performed by their
outcomes. The UK National Survey of Trabeculectomy'*
did not find a relationship between the number
performed in the previous year and outcome of surgery.
This did however contain more heterogeneous data than
ours and looked at success at 1 year. Other studies have
compared the results of specialist glaucoma surgeons
with general ophthalmologists, but again the studies are
from a group of patients with a number of other risk
factors.'>1

The results of our study must be treated with some
caution as they are from a single unit. A further caution
comes from the fact that the study was retrospective;
however, notes retrieval was excellent (100%)—probably
because of the fact that almost all the patients were still
attending the hospital glaucoma clinic. Of those who did
not, all had been seen within the previous 24 months;
therefore, their notes had not been destroyed. The time
period of the study was chosen because it was at a time
when all surgeons in the unit were still performing
trabeculectomy. Since 2001, most of these operations have
been performed by just two surgeons who have a special
interest in glaucoma (and usually use intraoperative
antimetabolites) —making the study difficult to repeat in
the future.

There is always a danger with this sort of study in
labelling an ‘outlier’ as an incompetent surgeon. This is
rarely likely to be true'” and it is interesting to note that
in our results, during the study period, two surgeons
crossed from being higher volume surgeons to lower
volumes. When they did this, their complication rates
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increased. This suggests that rather than competence
being the issue, the maxim that practice makes perfect (or
at least better) is more apt.

In conclusion, our results indicate a generally better
operative outcome (ie less likely to need corrective
manoeuvres) within the first month when surgery is
performed by someone who is doing 10 or more
trabeculectomies per year compared to a surgeon
performing less than 8 per year. This suggests that
trabeculectomy can be added to the list of procedures in
which a larger case volume is associated with a better
outcome. If this figure is replicated in other units,
regulatory bodies may wish to use the figure of greater
than 10 trabeculectomies per annum as a guide for
training and revalidation.
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