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Coexistent corneal disease and glaucoma managed by
either drainage surgery and subsequent keratoplasty
or combined drainage surgery and penetrating
keratoplasty

ColinM Kirkness, Arthur D McG Steele, Linda A Ficker, Noel S C Rice

Abstract
The results of penetrating keratoplasty follow-
ing trabeculectomy in 26 eyes where there was
coexistent corneal disease and glaucoma are
presented. Patients were aged 16-80 years at
the time of drainage surgery (mean=51 years)
and there was a mean of 33-5 months between
trabeculectomy and keratoplasty. The mean
pressure fell from 35 3 mm Hg prior to
trabeculectomy to 14*9 mm Hg at the time of
keratoplasty and 20 mm Hg 12 months after
keratoplasty. There was a 0 45 probability of
maintaining normal intraocular pressure with
medication at 5 years after keratoplasty; and a
similar graft survival probability. The prob-
ability of maintaining both a clear graft and a
normal pressure was only 0-27 at 5 years. In
another 22 eyes combined trabeculectomy and
penetrating keratoplasty was performed.
Patients' ages ranged from 21-82 years (mean
55) at surgery, and 73% were aphakic. The
intraocular pressure dropped from a mean of
28-9 mm Hg preoperatively to 14 mm Hg at 12
months. There was a 5 year probability of 0-7
of maintaining a clear graft but if both a clear
graft and normal intraocular pressure are con-
sidered then the probability fails to 0.5 at 5
years. The hazard ratio for intraocular pres-
sure control and graft survival between the two
groups suggests that combined surgery may
offer a better prognosis.
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The combination of raised intraocular pressure
(IOP) and corneal opacification presents
ophthalmologists with difficult management
decisions. The association is not necessarily
uncommon since bullous keratopathy may often
be seen in association with aphakic or pseudo-
phakic glaucoma.'-6 Indeed the trauma of the
initial cataract surgery may be a common aetio-
logical factor.

In the situation where the corneal disease leads
to permanent corneal scarring or opacification
then visual rehabilitation by penetrating kerato-
plasty may be hampered by the worsening of the
glaucoma even rendering medical control
impossible. In other circumstances corneal
opacification may develop following planned
trabeculectomy rendering keratoplasty neces-

sary if the patient is to achieve useful vision.
Kirkness and Moshegov'7 pointed out that
control of IOP usually deteriorated after kerato-
plasty in glaucomatous eyes but they-id demon-
strate that in some eyes the control surprisingly
improved at least temporarily.

Opinions on the management of eyes with
glaucoma and comeal disease have varied from
the suggestion that penetrating keratoplasty is
contraindicated'" to the advice that penetrating
keratoplasty may be undertaken once the IOP
has been controlled surgically.'9 The trauma of
graft surgery and the associated inflammation
may however predispose to bleb fibrosis and
failure so prejudicing control ofJOP.

Despite the longstanding recognition of this
problem, there is little substantive work pub-
lished to support these anecdotal assertions.
Since sequential surgery may not always be
desirable and since it had at the time of com-
mencement of this study an unproved prognosis
there appeared to be a place for a combined
procedure for penetrating keratoplasty and
trabeculectomy. Combined cataract surgery and
trabeculectomy, for instance, have an estab-
lished a good prognosis with relatively low rates
of complications.20 The surgery involved in
keratoplasty is more complex than cataract
surgery and the results of combined procedures
might well be expected to be worse as well as
having more important complications. There is
little information on combined keratoplasty and
trabeculectomy apart from Insler et al2' who
reported seven cases with short follow-up but
encouraging results. Barraquer et al22 reported
anecdotally similar encouraging results in a small
number of patients.
More advanced cases of glaucoma which have

already undergone trabeculectomy and failed or
in which there is extensive anterior segment
disorganisation and conjunctival scarring may be
considered more suitable for insertion of silicone
drainage tubing.23
The results from within the corneal clinic of

Moorfields Eye Hospital, both from sequential
surgery and from combined penetrating kerato-
plasty and glaucoma procedures, are presented
in an effort to establish the likely success of the
procedures from the point of view of graft
survival, control of IOP, and visual acuity and
also to try to establish the likely important
complications of the surgery.

Field testing in this group of patients with
corneal scarring and possibly additional cataract
or aphakia is notoriously unreliable and changes
in scotomata are often difficult to interpret. As a
result rather more emphasis must sometimes be
placed on the IOP than might be considered
ideal. It must be stressed that these two series do
not represent any attempt at randomisation. The
surgery in each case was performed because it
was deemed more appropriate by the surgeon in
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Coexistent corneal disease andglaucoma

charge. As such there will inevitably be bias.
Comparisons between the two groups must be
interpreted with caution.

Patients and methods
Patients were identified from case notes and a
database of patients attending the Comeal
Clinic, Moorfields Eye Hospital. Since 1987 this
work has been prospective but data acquired
before this time were entered retrospectively
from the case notes.
From 1975 to 1989 26 patients (26 eyes) were

identified undergoing drainage surgery followed
by keratoplasty - group A. No case was bilateral.
Only cases in which keratoplasty was performed
following drainage surgery were included. Eyes
undergoing keratoplasty after drainage surgery
where the drainage procedure had already failed
at the time of keratoplasty were excluded from
the study as were eyes which had already had
combined drainage procedures and keratoplasty,
that is any case of post-keratoplasty glaucoma
was excluded.

In 24 cases there was a trabeculectomy and two
eyes had silicone drainage tubes inserted for
control of IOP. The mean follow-up was 94
months (SEM 19 7 - that is ±2 standard errors of
the mean) and the mean interval between drain-
age and keratoplasty was 33-5 months (SEM
10-7). There is a minimum follow-up of6 months
on each patient following keratoplasty (in fact all
have been followed for more than 12 months).
Patients were aged from 6-80 years at the time of
drainage, mean 51-3 (SEM 7-22), median 52.
Twenty two patients underwent combined

drainage surgery and keratoplasty - group B.
Patients' ages ranged from 21-82 years at the
timeofsurgery,mean 54-8 (SEM 8-4), median62.
Follow-up is from 6 months to 8 years, mean 34
(SEM 11 5) months. All eyes had glaucoma, with
poorly controlled raised IOP at the time of
combined surgery.
The indications for keratoplasty in group A

are shown in Fig 1. In group A two patients had
a primary glaucoma leading to corneal endo-
thelial failure. Anterior chamber cleavage syn-
dromes also figure largely (n=5) but otherwise
the disease categories reflect a spectrum of
the usual groups at risk of developing post-
keratoplasty glaucoma.
The indications for trabeculectomy in both

groups were failure to control IOP adequately or
to prevent field loss on (tolerable) medical
therapy. Silicone drainage tube surgery was
indicated where there had been a failure of

NtUAER

15

1 2 3 4 5 S

or PRIOCESUHES

QmVsA El rO

Figure 2 The number ofprevious intraocular procedures
prior to drainage surgery, in group A (a) and prior to
combined keratoplasty and drainage surgery in groupB (O).

conventional trabeculectomy to control IOP.
Control of IOP was judged successful if the IOP
was less than 21 mm Hg and partially successful
if additional medical therapy was necessary to
control the IOP; failure was surmised when it
was not controlled below 21 mm Hg on maxi-
mum tolerable medication. If there was obvious
progression of field loss or disc cupping, despite
normal IOP, this was also considered to be
failure.

Eight of the 26 eyes in group A had undergone
previous glaucoma surgery, with eight drainage
procedures. Three of these eyes had undergone
both trabeculectomy and cyclocryotherapy. Six
eyes had had more than one procedure. The
mean number of intraocular procedures of any
type, was 2-6 (SEM 0-7) (Fig 2). In addition to
glaucoma surgery a number of the eyes had had
cataract surgery; 10 had had intracapsular
extraction, including three with intraocular lens
implant; two had had extracapsular extraction
and one had had cataract surgery between
trabeculectomy and keratoplasty. Fifteen of the
eyes were phakic at the time of trabeculectomy
and the remainder had had a variety of cataract
procedures as shown in Fig 3. Although 14 eyes
were phakic at the time of keratoplasty, only five
remained phakic throughout the study. Eight
had combined cataract extraction and kerato-
plasty and a further one had cataract surgery
following keratoplasty.
The indications for penetrating keratoplasty

in group B were also varied (Fig 1). Most eyes in
group B had suffered anterior segment dis-
organisation from cataract surgery, trauma, or

10

Figure I The indications
for keratoplasty for patients
in groupsA and B. ACS=
anterior chamber cleavage
syndrome; HSK=herpes
simplex keratitis; PBK=
pseudophakic bullous
keratopathy; ABK=
aphakic bullous
keratopathy; CSG=chronic
simple glaucoma; ACAG=
acute closed angle glaucoma.

|||| | | ~~~~~ ~~~~~~PHAUCPH= aKrSTAT ECCE ECCE/IOL

li* ii I I| In &1 | 1 Figure3 Thephakicstate at thetime ofkeratoplastyforNSA PM P THSMM cm ACAG on groups A and B. (ICCE = intracapsular cataract extraction;
INN"TOn IOL =intraocular lens; ECCE=extracapsular cataract

* mqA O @,oWps extraction.)
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tOP IN mmHg
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(12)

UP TO 3S ADMORMAL

corneal perforation but in four the glaucoma was
secondary to inflammatory conditions such as

herpes simplex keratitis or interstitial keratitis.
Only one eye had had no previous surgery while
the rest had from one to four previous intraocular
procedures, mean 1-9 (SEM 0-4), prior to this
surgery. Six eyes were still phakic at the time of
surgery, 13 had had intracapsular cataract
extraction, and the rest had had an extracapsular
extraction (Fig 3). Seven of the 22 eyes in group
B had had previous drainage procedures, all
trabeculectomies, but in one eye a cyclodialysis
had been performed in addition.

Full and accurate documentation of the angle
is often difficult in these eyes and assessment
after keratoplasty may be misleading. An
attempt was made to estimate angle closure by
quadrants retrospectively. In group A some
degree ofangle closure by anterior synechiae was
present in 70% and 12% had complete angle
closure; while in group B in two eyes the angle
was completely and widely open; in one it was
not possible to assess the angle owing to the
degree ofcorneal opacification; in all-others there
was some degree ofperipheral anterior synechiae
ranging from occlusion in one quadrant to total
angle obliteration (Fig 4).

All of the eyes might have been considered to
have had relatively abnormal or scarred con-
junctiva. Scarring was attributable to previous
surgery which involved the conjunctiva or to
ocular surface disease.
None of the patients were on long term topical

steroid therapy.
Eleven of the eyes in group A required some

medication to control IOP between the trabecu-
lectomy and the keratoplasty.

THE SURGICAL TECHNIQUE - FOR COMBINED
PROCEDURE
Prior to the keratoplasty a standard trabeculec-
tomy was begun with either a limbus or a fornix

IOP mmHg

Figure SA Group A: the
mean intraocular pressures
with time; means are shown
(SD 95% confidence
intermal). Note the
discontinuity ofscale
between drainage surgery
and keratoplasty.
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Figure SB Group B: the mean intraocular pressures with
time; means are shown (SD 95% confidence interval).

based flap. A scleral flap was raised and the block
for excision marked. The procedure was halted
at this stage.
A standard penetrating keratoplasty was then

performed with anterior vitrectomy, removal of
implant, etc being performed as necessary. Once
this was complete and the wound assured to be
watertight the scleral block was excised and the
trabeculectomy completed in the usual fashion
with 10/0 nylon to the scleral flap and 8/0 virgin
silk to the conjunctiva.

Survival probabilities and hazard ratios were
calculated according to the methods of Machin
and Gardner.24

Results

GROUP A
The mean IOP fell from 35 3 (SEM 2 6) mm Hg
prior to trabeculectomy to 14 *9(SEM 1

- 6)mmHg
at the time of keratoplasty. These results and the
subsequent mean IOPs are shown in Fig SA; this
includes those of patients taking additional anti-
glaucoma medication where necessary. (Once a

further drainage procedure was undertaken to
control IOP in an eye, the IOP is no longer
considered in this review.)
The IOP failed to be controlled without

medication from within 1 week of keratoplasty to
45 months (50% in under 9 months) and with
additional antiglaucoma medication from 10
days to 6 years. The survival probability had
fallen to 0-5 between 32 and 45 months. The
survival curves for these parameters are shown in
Figs 6 and 7.
At the time of this review 12 eyes had failed to

have adequately controlled IOP, six are control-
led with additional medical therapy and eight are

successfully controlled with no antiglaucoma
therapy. The amount of antiglaucoma medica-
tion required after keratoplasty is shown in Fig

PROBABILITY OF MAINTAINING NORMAL IOP

Figure 6 Probability ofmaintenance ofnormal pressure (up
i to 21 mm Hg) without additional antiglaucoma medical

36 60 therapy, group A (-; n=26) and group B (---; n=22).
p

Times takenfrom time ofkeratoplasty.

Figure 4 The amounts of
synechial angle closure seen
ingroupsA andB. (ICCE=
intracapsular cataract
extraction; IOL=
intraocular lens; ECCE=
extracapsular cataract
extraction. )
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Coexistent corneal disease andglaucoma

Figure 7 Probability of
maintenance ofnormal
pressure (up to 21 mm Hg)
with additional
antiglaucoma medical
therapy where necessary,
groupA (-; n=26) and
groupB (---; n=22). Times
takenfrom time of
keratoplasty.

OS [

96

TIME IN MONTH1S

8. It may be seen that five patients are taking
more medication after keratoplasty than they
were taking before and it might be speculated
that these eyes are also likely to fail to be
controlled in due course. The range of anti-
glaucoma medications used reflects nearly all
commonly available medications but carbonic
anhydrase inhibitors, beta blockers, and pilo-
carpine were the most widely used.
Where control of IOP was lost, two eyes did

not undergo further surgery since the visual
function was so poor, five eyes underwent
further trabeculectomy, two eyes had silicone
tubes inserted, and three had cyclocryotherapy.
Two of the trabeculectomies failed. One had a
tube inserted which maintains successful control
at the time of this review, and in the other eye
subsequent cyclocryotherapy failed. One of the
eyes receiving cyclocryotherapy had a tube
inserted but this eye developed prolonged
hypotony and is phthisical. Thus of the original
12 failures six are currently controlled following
further procedure(s).

Failure ofIOP control occurred in seven ofthe
eight patients who had undergone previous pro-
cedures for control of IOP. Repeat trabeculec-
tomy being followed by keratoplasty must be
considered to carry a significantly worse prog-
nosis - relative risk of failure 3'2, 95% confi-
dence interval 1F4-6-9, compared with single
trabeculectomy and keratoplasty.

Graft survival is shown in Fig 9. The survival
of grafts in this group of patients is clearly poor
with 50% failing at about 4 years. The causes of
graft failure were rejections (n=7), recurrence of
herpes keratitis (n=2), and recurrence of
epithelial downgrowth (n= 1). One graft each
failed after retinal detachment and application of
cyclocryotherapy.
The maintenance of both a clear graft and

controlled IOP is (obviously) also poor but in fact
closely parallels both previously described
graphs suggesting that graft failure and loss of
IOP control are in fact related (Fig 10).

Complications directly related to the surgery

-

TIME IN MONTHS

Figure 9 The probability ofgraft survival, groupA (-; n=
26) and groupB (---; n=22). Times takenfrom time of
keratoplasty.

were seen infrequently. Three eyes had cystoid
macular oedema which probably related to pre-
vious cataract surgery. One developed a retinal
detachment following intracapsular extraction
which had preceded keratoplasty. One eye
developed microbial keratitis in the graft and one
eye which had a tube in situ developed persistent
hypotony after keratoplasty necessitating
removal of the tube. This eye had already
suffered graft failure from rejection.
The visual results are shown in Fig llA. In

many cases the visual potential was already
reduced because of the preceding glaucoma,
amblyopia, or other ocular disease. In seven eyes
failure to control the IOP adequately remained
the major cause of visual loss in the post-
keratoplasty period. In five others vision was
lost as a result of cyclocryotherapy, retinal
detachment, epithelial downgrowth, diabetic
retinopathy, and recurrence of herpes simplex
keratitis, respectively. No relationship could be
demonstrated between the outcome and the
degree of peripheral anterior synechiae, lens
state, or interval between drainage and kerato-
plasty.

GROUP B
Themean IOPpreoperatively was 28-9(SEM 3-5)
mm Hg. This fell to 18-2 (SEM 4) mm Hg at 3
months and 15 6 (SEM 3 2) mm Hg at 6 months
(Fig 5B).
At the time of this review, eight eyes are

controlled successfully without additional
medical therapy and a further seven with
additional therapy. The survival curves for
pressure control are shown in Figs 6 and 7. From
these it can be seen that 50% are anticipated to
require medical therapy within 6 months and
50% have failed completely by 3 years. Two eyes
went on to have further trabeculectomy which
failed and then silicone drainage tubes were
inserted; two went on to have silicone drainage

;7

Figure 8 The needfor
additional medical
antiglaucoma therapy,
groups A and B.
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Figure 10 Probability ofmaintenance ofnormal pressure
with additional antiglaucoma medical therapy where
necessary and a clear graft, group A (-; n=26) and group B
(---; n=22). Times taken from time ofkeratoplasty. Normal
IOP up to 21 mm Hg (with additional medical therapy where
necessary).
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too suggests that there is some advantage in the
combined procedure.
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Figure IIA Group A: the
change in acuityfrom before
keratoplasty to the best
refracted acuity aftervards.
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tubes inserted and one had cyclocryotherapy.
The distribution of medication and failures is
shown in Fig 8. Patients undergoing a repeat
trabeculectomy as part of the combined pro-
cedure did not have a greater risk of failure of
control of pressure, relative risk 0-86, 95%
confidence interval 0-22 to 3-4.

Complications directly attributable to the
surgery were rare but one eye with a history of
herpes simplex keratitis which underwent, in
addition, an extracapsular lens extraction had a
flat anterior chamber immediately postopera-
tively lasting several days. When the chamber
reformed spontaneously approximately 1200 of
anterior synechiae to the graft-host interface
were found. No action was taken and this graft
survives with well-controlled IOP and good
vision 4 years later. Graft survival was moderate
with a probability of survival of 0 7 at 5 years.
When the maintenance of a both clear graft and
normal IOP is considered the survival prob-
ability is 0-5 at 3 years (Figs 9 and 10).
Only one eye lost vision compared to pre-

operative levels, six remained the same and the
remainder improved by variable amounts (see
Fig 1 IB). As well as continuing optic disc
damage and lack of graft clarity causing visual
loss there was one instance each of cystoid
macular oedema, age-related macular degenera-
tion, retinal detachment, and optic disc
ischaemia thought to be independent of the
glaucoma. There was also one case of late
hypotony which resulted in poor vision. All
grafts which failed did so following rejection
episodes.

Although not randomised the two groups may
be compared statistically. The hazard ratio for
maintenance of IOP control (with additional
medication where necessary) at 5 years for com-
bined versus sequential surgery is 0'40, 95%
confidence interval 0 15 to 0-90. This strongly
suggests that sequential surgery is less successful
in maintaining IOP control. Similarly the hazard
ratio for Maintenance of graft clarity at 5 years is
0 4, 95% confidence interval 0 14 to 0 95. This

Figure IIB Group B: the
change in acuityfrom before
keratoplasty to the best
refracted acuity afterzvards.

POST4PK VA GROUP B

MPL-/

M
-

3

GrAl-3
CF--~U

G/24- /

6/1i- , * *

6/12- j

616 6/9 6/12 6/18 6/24 6/36 6/6 CF HM P f L NPL
PRE-PK VA

Discussion
The coexistence of glaucoma and corneal disease
can result in severe limitation of vision. The
accepted approach for visual rehabilitation
recommends controlling the pressure before pro-
ceeding to keratoplasty. Until the present study
no data existed as to the likely outcome ofsuch an
approach. Eyes with this combination of disease
represent a serious challenge to both surgeon and
patient alike. The success ofthis surgery needs to
be assessed in three main areas, namely intra-
ocular pressure control, graft clarity, and
recovery of visual acuity.

INTRAOCULAR PRESSURE
One of the most important determinants of
success of drainage surgery is the degree of
fibrosis which develops in the bleb. Hitchings
and coworkers have clearly established that
prolonged topical antiglaucoma therapy may
have a deleterious effect on bleb formation by
enhancing conjunctival fibrosis.25 They also
showed that eyes in which there is established
conjunctival scarring are also recognised as
having a reduced prognosis for successful IOP
control.2627 Cataract extraction through a
standard limbal approach inevitably leads to
conjunctival scarring. On this basis all the eyes in
this series might be considered as being poor
risks for filtration surgery since they had been on
long term topical therapy, had scarring from
previous ocular surgery, or ocular surface
disease. This is further substantiated by the fact
that several of the eyes required additional
antiglaucoma medication by the time kerato-
plasty was undertaken in group A in a mean of
under 3 years. Conjunctival scarring is probably
the most potent reason for poor pressure control
in both groups in this series.
Most of the surgery described here predated

the experimental use of 5-fluorouracil to reduce
bleb fibrosis. Its use however in non-grafted
patients indicates that loss of corneal epithelium
is an important side effect.28 Such an occurrence
could have serious implications for graft survival
and to our knowledge no series has been reported
using this drug in the presence of corneal grafts.

Gross et all showed that the aphakic eye per se
may also have a reduced prognosis for IOP
control. Earlier Bellows and Johnston30 pre-
sented data from trabeculectomy for glaucoma in
aphakia from which it is possible to derive
survival curves. These indicate a survival pro-
portion for the maintenance of IOP control at 5
years of 37%. This is very similar to the present
data in both groups.

In group A the major factor common to most
failures was a repeat trabeculectomy. Seven out
of eight eyes which had had repeat trabeculec-
tomy failed compared with only five out of 18 in
which there was only one drainage procedure, a
difference which appears highly relevant with a
relative risk of 3'2 and 95% confidence of 14-
6-9. These data would suggest that should a
trabeculectomy have failed in the presence of
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corneal disease, repeat trabeculectomy is
unlikely to control the IOP when a corneal graft
is undertaken. Silicone drainage tubing may
offer a better prospect of success. Kirkness
et al2"' and McDonnell et al32 have shown
encouraging results for the control of glaucoma
associated with keratoplasty by the use of
silicone drainage tubing of various designs. In
group B it is curious however that repeat
trabeculectomy combined with keratoplasty did
not appear to have an adverse prognosis.

It is difficult to explain why the keratoplasty
should be associated with deterioration of IOP
control but several suggestions can be made. The
increased inflammation developing following
surgery in these eyes (which have had a mean
of 2 6 previous intraocular procedures)
might predispose to both increased bleb fibrosis
and the development of peripheral anterior syne-
chiae.
The mechanisms involved in the development

ofpost-keratoplasty glaucoma may be relevant to
the mechanisms of loss of IOP control in both
groups A and B. Olson and Kaufman7 have
suggested that the combination of aphakia and
keratoplasty allows trabecular collapse which
reduces outflow. Much of the mathematical
background of this work depends upon graft
host bed disparity. All the surgeons involved in
the present series pay particular attention to graft
sizing and all of the donor buttons used were
measured to be at least as big if not bigger than
host bed. Nevertheless the possibility of trabecu-
lar collapse as one component cannot be ruled
out entirely. While there has been considerable
discussion as to the mechanisms involved in the
development of post-keratoplasty glaucoma
there is only a little support for the view that at
least part of the problem relates to the formation
of fine peripheral anterior synechiae closing the
angle33 which is neither widely reported nor well
documented in most series. The patients in this
study are a closely related group. Many already
had extensive peripheral anterior synechiae.
Since peripheral anterior synechiae were so
common it was not possible to highlight it as an
additional risk factor for loss of IOP control but
it is clearly a strong association for these forms of
secondary glaucoma. Because of the difficulty in
assessing peripheral anterior synechiae through
opaque corneas it is also not possible to comment
on whether peripheral anterior synechiae tended
to increase following keratoplasty predisposing
to loss ofIOP control.

GRAFT SURVIVAL
The survival of corneal grafts is slightly better in
group B than those in the series reported by
Gilvarry et al34 where glaucoma becoming uncon-
trolled after keratoplasty was managed by
trabeculectomy. Gilvarry's series did however
contain a higher proportion of repeat kerato-
plasties which are known to have a poorer
prognosis. The nature of eye disease was similar
in both series - as might be expected since the
common aetiological factors for the development
of post-keratoplasty glaucoma are well recog-
nised. The survival of grafts in group B is similar
to graft survival in aphakic bullous keratopathy

in general35 and reflects the most common indica-
tion for keratoplasty in the-group.
The survival of grafts in group A was very

similar to Gilvarry's series. Also similar to
Gilvarry et al was the high proportion in both
groups A and B failing to be controlled by
drainage surgery alone and the need for
additional anti-glaucoma medication. In both
groups the addition of medication was sufficient
to control IOP in the majority of cases. Those
failing and requiring further drainage surgery -
trabeculectomy or silicone drainage surgery did
so relatively soon after following graft surgery.

VISUAL ACUITY
Visual improvement was similar between both
groups. Approximately 15% obtained a
corrected acuity of 6/12 or better, and two thirds
in both groups showed visual improvement of at
least one line of Snellen acuity. The reasons for
poor acuity were often multifactorial although
the presence of pre-existing glaucoma was often
pertinent. These eyes do present complex prob-
lems and recovery of normal vision would not be
expected in many.

Summary
The majority of eyes in the two groups reported
have the common feature of anterior segment
disorganisation involving particularly the cornea
and drainage angle. They also appear to behave
in a similar fashion to eyes which develop post-
keratoplasty glaucoma and have many physical
findings in common.
The disappointing results for both pressure

control and graft survival when viewed in con-
junction with the additional complications
suggest that drainage surgery followed by
penetrating keratoplasty may not be an ideal way
to manage combined corneal disease and
glaucoma. Where the vision is good in the fellow
eye careful patient selection may limit the extent
ofthe problem but individual cases will remain at
risk. Comparison with group A indicates that
combined drainage surgery and keratoplasty
offers a better management option for patients
with coexisting glaucoma and corneal disease.
The combined approach also offers a quicker
visual rehabilitation.
Where keratoplasty is deemed worthwhile

consideration should be given to either a com-
bined approach of trabeculectomy and kerato-
plasty or to the use of silicone drainage tubing
where there is obvious conjunctival disorganisa-
tion. It is self evident that both surgeon and
patient should understand the prognosis when
embarking on such surgery.
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