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Postural response of intraocular pressure in chronic
open-angle glaucoma following trabeculectomy
J PARSLEY,* R G POWELL, S J KEIGHTLEY, AND A R ELKINGTON

From the Department ofSurgery, Southampton University, and Southampton Eye Hospital

SUMMARY Forty-six eyes with chronic open-angle glaucoma (COAG) and 24 eyes which had
previously undergone trabeculectomy for COAG were studied and the postural reponse of the
intraocular pressure compared with that of 70 normal eyes. In all three groups the greatest rise in
intraocular pressure (1OP) occurred when the subject changed from the sitting to the lying
position. In the control group this was never more than 2mmHg in any subject. The rise was greater
than 2 mmHg in 93% of the patients suffering from COAG who were treated medically and in
100% of the eyes of those on which trabeculectomy had been performed. The well recognised
abnormal postural response of intraocular pressure in COAG appears both to be retained and to be
unaffected in those eyes which have undergone trabeculectomy.

An abnormal postural response of the intraocular
pressure (1OP) is well known in patients with chronic
open-angle glaucoma (COAG)'3 and associated
disorders such as retinal vein occlusion4 and ocular
hypertension.6 An abnormal postural response
of IOP in eyes which had suffered a traumatic
hyphaema has also been described.7
Trabeculectomy is a well established method

of surgical treatment of COAG.8 We studied
the postural intraocular pressure response in
patients with COAG to determine whether or not an
abnormal response was retained after this operation.

Materials and methods

Thirty-five patients attending for outpatient
treatment of chronic open-angle glaucoma at
Southampton Eye Hospital were examined. Twenty
of these patients had received medical therapy only
for control of their glaucoma. They had a mean age of
69-8 years (range 52 to 85 years), there being 11 males
and nine females. The other 15 patients (seven males
and eight females) had undergone a trabeculectomy
operation within six years of the current examination,
though no account was taken of the time elapsing
between surgery and the examination. Nine of these
15 patients had undergone bilateral trabeculectomy
and had a mean age of 70-6 years (range 52 to 81
years). The other six patients had undergone
* Work undertaken during fourth year medical student elective.
Correspondence to Mr S J Keightley, FRCS, Southampton Eye
Hospital, Wilton Avenue, Southampton S09 4XW.

unilateral trabeculectomy and had a mean age of 73-0
years (range 58 to 85 years). The criteria for the
diagnosis of COAG to be made in all patients
included all the following features: untreated IOP
greater than 21 mmHg by Goldman applanation
tonometry, glaucomatous cupping of the optic disc,
characteristic glaucomatous visual field defects, and
gonioscopically open anterior chamber angles.
A series of 35 control patients (70 eyes) was also

examined. Sixteen of these patients were male, 19
were female. The mean age of the patients was 72-6
years (range 65 to 87 years). These patients were
being followed up in the outpatient department for
the progression of early cataracts. All had routine
applanation tonometry and examination of the optic
discs to exclude COAG.
No account was taken of the use of either topical or

systemic drug therapy in any case.
All intraocular pressure measurements were taken

as an average of two 10-second recordings with an
Alcon Applanation Pneumotonograph which had
been recently calibrated. The required posture was
assumed for 10 minutes before each pressure
measurement, and recordings were made in the
following postures consecutively: standing, sitting,
and lying. The right eye was always examined first.

Results

The mean intraocular pressures of the four groups
in the three positions are shown in Table 1 and are
illustrated in Fig. 1.
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Postural response ofintraocular pressure in chronic open-angle glaucomafollowing trabeculectomy

Table I Mean (standard error) intraocularpressures in
mmHg

Position Standing Sitting Lying

Unoperated COAG
(40 eyes) Left 18-8 (0-59) 19-1(0-64) 23-3 (0-65)

Right 19-2(0-82) 19.5(0-79) 24-0(0.72)

Unilateral
Trabeculectomy 17-0(1 23) 17 7(1.65) 22 0(1 76)
(6 eyes)

Contralateral
Unoperatedeyes 20.7(1.82) 20.7(1 42) 22.4(1 55)
(6 eyes) *24-8 (see text)

Bilateral
Trabeculectomy

Left 16 4(0.60 15 7(0.62) 21 2(0.47)
(18 eyes) Right 16.2(0.49) 15.6(0.77) 21.6(0.22)

Controls Left 14.4(0.24) 14 8(0 18) 15.7(0-32)
(70eyes) Right 14-4(0-20) 14-7(0-22) 15.6(0.22)

The greatest rise in IOP occurred on changing from
the sitting to the lying position in all groups. No eye in
the control group showed a rise of more than 2
mmHg. However, all but two (separate patients) of
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Fig. 1 Mean intraocular pressures of the four groups of
patients in different postures.

the 40 unoperated glaucomatous eyes had a rise in
IOP greater than 2 mmHg. All 18 eyes in the bilateral
trabeculectomy group and all six in the unilateral
trabeculectomy group had a rise greater than 2
mmHg on changing from the sitting to the lying
position. Five out of the six contralateral unoperated
eyes similarly had a rise greater than 2 mmHg.
However, the sixth unoperated eye had a fall of 7 5
mmHg, the IOP being recorded as 17-5 mmHg in
the lying position. This IOP value was very low
(standardised value 3.48) and appears to be erron-
eous. Analysis confirms that this response was
significantly different from the overall pattern
(p<O-OOl). A reanalysis, treating this value as
missing, produced a much more coherent pattern of
results and is to be preferred.9 The asterisk * in Table
1 denotes the mean IOP value in the lying position
when this very low value is considered missing in the
unoperated group of eyes.

There was no significant difference in ?ostural
response of IOP by age or sex (observed Ft6=0-61,
p>0-05), and the difference between the IOPs in the
standing and sitting positions was also not significant
(observed FA12=0-04, p>005).
However, there was a significant difference

between the mean standing/sitting position and
the lying pressure in all patient groups (observed
F,32=377-1, p>O-Ol). There was also a significant
difference in the amount of pressure change between
groups (observed F,32=4-39, p<0-01). The rank
order of these pressure rises was bilateral trabecu-
lectomy 5-46 mmHg, medically treated glaucoma 4-43
mmHg, unilateral trabeculectomy 3-31 mmHg, and
controls 1-08 mmHg.

Discussion

Anderson and Grant' provided data on the effect of
different methods of treating COAG on the postural
intraocular pressure response. Their results showed a
mean IOP rise of 2-83 mmHg in eyes treated by
surgery on changing from the sitting to the lying
position. Groups of eyes receiving various medical
treatments had a mean IOP rise of less than half this
value. These results contrast strongly with the present
study, in which eyes suffering from COAG treated
medically and surgically have similar mean IOP rises
of 4-02 mmHg and 5-49 mmHg respectively on
changing from the sitting to the lying position.
However, it is important to note that Anderson
and Grant examined only six eyes which had under-
gone trabeculectomy, as compared with 159 eyes
which were receiving medical therapy, and hence
comparisons between the two studies must be limited.
These results confirm the value of IOP measure-

ments in the lying position in patients with COAG,
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because the intraocular pressure may be dangerously
high on lying down as a consequence of the abnormal
postural response. Even in the trabeculectomy
groups the mean 1OP was above 21 mmHg in the
lying position (21.39 and 22*0 mmHg for bilateral and
unilateral trabeculectomy respectively). This may
account in part for the progression of the disease
even when the IOP as recorded by the Goldmann
applanation tonometer appears to be within the
normal range.
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