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Table 2 Incidence of optic disc haemorrhages in relation to
the amount of field loss

Amount of Number of Number of Incidence of

field loss eyes in group eyes with disc disc haemorrhage
haemorrhage

None 158 1 7-0%

Early 124 16 13-0%

Intermediate 125 17 13-7%

Advanced 128 12 9-4%

Table 3 Incidence of optic disc haemorrhages in relation to
the vertical cup: disc ratio in glaucoma patients

Range of vertical ~ Number  Number Incidence Average

cup: disc ratio of eyes of eyes of disc number of
with disc haemorrhage  times each
haemorrhage eye was

photographed

Upto 0-69 159 9 57% 2:10

0-70to0 0-79 119 16 119% 251

0-80to 0-89 126 18 12:5% 2:16

0-90to 1-00 64 13 16:9% 2:27

Table 4 Incidence of optic disc haemorrhages in chronic
simple glaucoma, low-tension glaucoma and ocular
hypertension

Diagnosis Number Eyes with Incidence
of disc of disc
eyes haemorrhage  haemorrhage

Chronic simple glaucoma

Eyes with field defects 392 36 9-2%
Eyes with full fields 142 6 42%
Low-tension glaucoma
Eyes with field defects 67 13 19-4%
Eyes with full fields 16 5 31-3%
Ocular hypertension
Positive family history
of glaucoma 86 1 12%
No family history of
glaucoma 198 4 2:0%

although the rate of increase was not established with
sufficient accuracy for a reliable conclusion to be
drawn about the true incidence of disc haemorrhages
in glaucoma—that is, if an unlimited number of
photographs had been taken on all patients over a
long period of time. It is clear, however, from Table 1
that optic disc haemorrhages were relatively common
in glaucoma, and it is probable that at least one-third
of affected eyes showed them at some time or
another. When the results were analysed in terms
of patients rather than eyes, it was found that
54 out of 320 glaucoma patients (16:9%) had disc
haemorrhages.

The stage to which chronic simple glaucoma has
progressed in the individual patient may be expressed
by the amount of visual field loss or by the amount of
optic disc damage as indicated by the vertical cup:
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disc ratio.'® This information was available for some
of the patients in this study and was used to discover if
there was any relationship between the incidence of
haemorrhage and the stage of the disease, the results
being summarised in Tables 2 and 3. In Table 2 eyes
have been grouped according to whether they had full
fields or early, intermediate, or advanced field loss.
An eye with a full field was included only if the other
eye had a definite glaucomatous field defect; thus in
Table 2 all eyes were in patients who had chronic
simple or low-tension glaucoma. ‘Early’ field loss was
an arcuate scotoma or lesser defect. If such a scotoma
had enlarged and broken out to the periphery it was
regarded as ‘intermediate’. ‘Advanced’ field loss was
more extensive. It can be seen that eyes with full fields
in glaucoma patients had a lower incidence of disc
haemorrhage than those showing field defects, but in
the latter group statistical analysis did not reveal a
significant relationship between the incidence of
haemorrhage and the degree of field loss. Table 3,
however, shows a rising incidence of haemorrhage as
the vertical cup: disc ratio increases, and this trend is
statistically significant (x*=7-60, p<0-001). It is
highly unlikely that this result can be explained on the
basis of more frequent photography in patients with
large cup: disc ratios than in those with small ratios,
because Table 3 shows that there was little variation
in this factor.

Details of the incidence of haemorrhages in various
diagnostic categories are given in Table 4. Statistical
analysis showed that the incidence of haemorrhages
was significantly lower (x*=11-7, 0-01>p>0-001)
in ocular hypertension than in chronic simple
glaucoma, and that the incidence was significantly
higher (x*=14-1, p<0-001) in low-tension glaucoma
than in chronic simple glaucoma. The classification
into low-tension or chronic simple glaucoma is
dependent upon the selection of a dividing level of
intraocular pressure. In this study patients who had at
some time shown a pressure of 21 mmHg or above in
either eye were regarded as having chronic simple
glaucoma, while the remainder were put in the low-
tension category. The arbitrary nature of this
separation is well recognised, and therefore the
results were analysed further by placing the eyes in
groups according to the maximum pressure recorded.
The clinical records for each patient were scrutinised
and the highest pressure recorded on any occasion for
each eye was noted. Usually this was a pressure
measured before treatment was started, and in some
instances it had been recorded several years before
the photograph was taken. In some patients it was
considered that adequate information on the
maximum intraocular pressure was not available—
for example, sometimes when treatment had been
started in other hospitals—and such patients were
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omitted from the analysis. The results are sum-
marised in Table S, which shows a clear and highly
significant trend (x*=10-30, p<0-001) in which
glaucomatous eyes with lower pressures had a higher
incidence of optic disc haemorrhages than those with
higher pressures. This could not be attributed to a
greater frequency of photography in one group as
compared with another, because Table 5 shows only a
small variation in the average number of photographs
for each eye in the various groups and statistical
analysis showed no significant trend in this factor.

Discussion

Clinical observations suggest that a haemorrhage may
appear on the optic disc of a glaucoma patient,
remain visible for a few weeks, and then disappear.
After a certain time, perhaps a matter of months,
another haemorrhage may appear in the same or in a
different part of the disc. The more often observa-
tions are made on a patient the more likely it is that a
haemorrhage will be found at some time or another.
The results in Table 1 show this clearly but do not
permit a reliable extrapolation to be made in order to
answer the question of whether all or only a propor-
tion of glaucomatous optic discs bear haemorrhages
at some time or another. It would seem that a large
survey would be needed, involving the photography
at regular intervals of several hundred glaucomatous
eyes probably over a period of 5-10 years. Neverthe-
less it is of interest that this study suggests that the
incidence of haemorrhages in eyes photographed
repeatedly over several years would be around 30%,
which is in reasonable agreement with the incidence
of 36:9% given for chronic simple glaucoma by
Susanna et al.® Also in agreement with these workers
was the finding of a significantly lower incidence of
disc haemorrhages in ocular hypertension, but the
number of eyes with haemorrhages was too small for
any valid conclusion to be drawn about the possible
significance of a positive family history of glaucoma in
relation to the occurrence of disc haemorrhage in
ocular hypertension.

Table 5 Incidence of disc haemorrhages in relation to the
maximumrecorded intraocular pressurein glaucoma patients

Maximum Number of Number of % incidence ~ Average

IOPinrange eyes eyes with of disc number of

mmHg disc haemorrhage  times each
haemorrhage disc was

photographed

11-20 66 12 18-2% 2:34

21-30 208 26 12:5% 2:25

3140 91 6 6:6% 2-35

41-50 40 1 2:5% 173

51-60 13 0 0% 1-87
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Examination of the relationship between the
incidence of disc haemorrhage and the amount of
glaucomatous field loss did not allow any clear con-
clusion to be reached. When glaucomatous eyes with
field loss were compared with their fellow eyes which
had full fields, there seemed to be a difference
between chronic simple and low-tension glaucoma
(Table 4). In the former disease eyes with full fields
had fewer haemorrhages than eyes with field defects,
while in low-tension glaucoma the reverse was the
case. There were, however, relatively few eyes with
no field defects, and statistical analysis showed that
the differences were not significant. In eyes with field
defects no significant relationship was found between
the incidence of haemorrhages and the amount of
field loss (Table 2). On the other hand, when the
stage of the disease was assessed by the amount of
cupping of the optic disc, it was found that there was a
significant increase in the incidence of haemorrhage
as the vertical cup: disc ratio increased (Table 3).
Nevertheless the general impression from these
results is that there is no particular stage of the disease
at which haemorrhages predominate.

The most interesting outcome of this study is the
finding that the incidence of disc haemorrhage was
greater in eyes with lower intraocular pressures than
in eyes with higher pressures, the pressures referred
to being the maximum values ever recorded, usually
before treatment had started and sometimes several
years before photography. When the artificial
diagnostic division was made into low-tension and
chronic simple glaucoma, this variation showed itself
in a higher incidence of haemorrhages in the former
group than in the latter. The intraocular pressure at
the time of occurrence of the haemorrhage was of
course unknown and did not necessarily bear any
relationship to the untreated pressure or to the
pressure at the time of photography, which was often
modified by cessation of miotics and dilatation of the
pupil and, in some cases, by the temporary use of
carbonic anhydrase inhibitors. The only assumption
which can perhaps be made is that there was probably
a greater uniformity of pressure in the eyes at the
time of haemorrhage, since most eyes were on treat-
ment then, than when the maximum pressures were
recorded.

It may be that the association of a higher incidence
of disc haemorrhage with lower intraocular pressure
is no more than a reflection of an increased vulner-
ability of the tissues in some glaucomatous eyes, the
blood vessels being unusually fragile and the optic
nerve head lacking resistance to damage by an intra-
ocular pressure at or only slightly above the normal
level. Alternatively it may be that in some glaucoma-
tous eyes there is an ischaemic process which in the
posterior segment is responsible for the haemorrhages


http://bjo.bmj.com/
http://group.bmj.com/

Downloaded from bjo.bmj.com on February 13, 2012 - Published by group.bmj.com

456

and an increased vulnerability of the tissues to pres-
sure, and in the anterior segment causes reduced
aqueous formation which limits the elevation of
intraocular pressure. The present results allow no

more than the formulation of such hypotheses in very

general terms, but the relationship between intra-
ocular pressure and disc haemorrhage clearly merits
further study.

I am grateful to members of the staff of the Glaucoma Clinic of the
Institute of Ophthalmology and Moorfields Eye Hospital who helped
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Mr D. Poinoosawmy, who took most of the optic disc photographs. I
would also like to thank Mr Hugh Donovan of the Computer Section,
Institute of Ophthalmology, for the statistical analysis of the results.
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