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SUMMARY 

This study investigated the rate and degree of reduction 
in intraocular pressure (lOP) obtained with an external 

ocular compression device. Following removal of the 

device, the subsequent recovery in lOP was monitored. 

We aimed to establish the time course of lOP changes, 

and thereby to optimise our use of such devices prior to 

cataract surgery. A rapid initial reduction over the first 

10 minutes of compression was followed by a more 

gradual reduction to a mean reduction of 6.97 mmHg at 

40 minutes. Recovery of lOP was rapid and complete by 

20 minutes. We conclude that compression of up to 40 
minutes duration is beneficial, and suggest such devices 

should be left on until immediately prior to surgery to 

preserve the reduction achieved. 

The use of external ocular compression devices during 
peribulbar and retrobulbar anaesthesia to reduce intra
ocular pressure (lOP) prior to cataract surgery is well 
established. Prior reduction in pressure is associated with 
fewer operative complications, notably shallowing of the 
anterior chamber and vitreous loss. 1 This study aimed to 
establish the rate and degree of lOP reduction achieved 
using a Buys mercury bag (Micro-Surgical Technology 
Inc, USA), and to investigate the subsequent recovery of 
lOP following removal of the compression. 

MATERIALS AND METHODS 

Fifteen volunteers ranging in age from 22 to 80 years were 
used in this ethically approved study. Subjects with a 
history of previous intraocular surgery, uveitis, glaucoma 
or hypertension were excluded. Both eyes were used in the 
study if possible, one eye acting as a control. The eye to be 
subjected to compression was selected randomly. A total 
of 15 test eyes and 13 control eyes were used in the study. 

The subjects were positioned supine prior to the study 
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commencing, and remained supine and undisturbed 
throughout the test period. A Buys bag mercury weight 
was used to provide ocular compression. This is designed 
to apply a pressure of approximately 30 mmHg evenly to 
the eye. The device was removed for 30 seconds every 10 

minutes during compression to allow the lOP to be 
measured. Intraocular pressure readings were taken using 
a Keeler Pulsair 2000 tonometer, a non-contact device 
which has been found to give an accurate reproducible 
measurement of the lOP.: Measurements were performed 
every 10 minutes during compression, and every 5 min
utes following removal of the device. The compression 
was applied to the test eye for 50 minutes, and recovery 
followed over the subsequent 35 minutes. Statistical 
analysis of the results was performed using Student's 
{-test. 

RESULTS 

Results are shown in Table I. The mean starting lOP was 

Table I. Mean reduction in test eye intraocular pressure (lOP) versus 
control 

Test eye Control eye 

Change in lOP Change in lOP 
Time from baseline from baseline 
(min) (mmHg) SD (mmHg) SD p value" 

0 0 0 0 0 
10 -5.03 2.33 0.04 1041 <0.001 
20 -5.87 2.36 0.38 1.61 <0.001 
30 -6.33 2.10 -0.69 1.85 <0.001 
40 -6.97 2.16 -0.08 1048 <0.001 
SO -6.83 2.17 0.04 2.03 <0.001 
55 -4.93 2.08 -1.08 1.77 <0.001 
60 -3.90 2.23 -0.77 2.08 <0.001 
65 -2.98 1.85 -1.12 2.62 0.037 
70 -1.43 2.21 -0042 1.71 0.193 
75 -0.7 2.68 -1.04 1.52 0.691 
80 -0.77 2.85 -0.62 1.73 NS 
85 -0.77 2.27 -0.58 1.99 NS 

The compression device was applied at t = 0 and removed at t = SO. 
Baseline lOP was measured with the subject supine immediately prior 
to application of the compression device. 
"Student's t -test (test eye vs. control eye). 
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Fig. 1. Reduction in intraocular pressure with compression. 
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Fig. 2. Recovery of intraocular pressure after compression removed at t = O. 
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lOP C HANGES WI TH OCULAR COMPRESSION 

15.3 mmHg in the test eyes and 15.2 mmHg in the control 
eyes. The mean age of the subjects was 47.9 years, with 9 

right eyes and 6 left eyes tested. The mean age of the 
patients in the study is below that of many patients under
going cataract surgery, but we observed no marked differ
ence in response to compression across the age range 
studied. 

All subjects showed a rapid drop in lOP in the test eyes 
within the first 10 minutes of compression, with a mean 
reduction of 5.03 mmHg from the starting lOP 
(p<0.00 1). Over the remaining test period a reduced rate 
of decline of lOP was noted up to 40 minutes of com
pression, with the pressure drop increasing from 
5.03 mmHg to 6.97 mmHg (p<0.00l). No significant 
change occurred between 40 and 50 minutes of com
pression (p = 0.867). The mean lOP reduction after 50 

minutes was 6.83 mmHg (SD 2. 17,p<0.00l). No signifi
cant change in the contralateral control eyes was noted 
over the test period (Fig. I). 

Following removal of the compression device, the lOP 
immediately started to rise, with no plateau period occur
ring prior to the recovery. By 20 minutes no significant 
statistical difference was noted between test and control 
eyes. No significant overshoot in lOP was recorded in the 
test eyes (Fig. 2). 

DISCUSSION 

External ocular compression is extensively used to reduce 
the lOP prior to intraocular surgery, especially in associ
ation with retrobulbar and peribulbar anaesthesia, which 
cause an initial increase in IOp'3,4 Digital massage may be 
used for compression, but more commonly fixed pressure 
devices containing mercury are employed, such as the 
Buys bag, which is in routine use at our hospital. The use 
of compression up to the equivalent of 30 mmHg has been 
found to be safe,5 though no previous references to the use 
of the Buys mercury bag have been found. The results of 
this study confirm that a significant reduction in lOP is 
achieved by using such an external compression device on 
an eye. 

The most rapid fall occurs in the first 10 minutes of 
compression, but the pressure reduction continues for at 
least 40 minutes. After this period, the lOP seems to pla
teau, with a mean reduction of 6.97 mmHg achievable. 
This compares well with lOP reductions of 6.5 mmHg 
reported with intravenous anaesthetics such as fentanyl 
used in conjunction with muscle relaxants and ventilation 
to maintain normocapnoea,6 and a reduction of 7.5 mmHg 
with intravenous propofoe 

Following removal of the compression device there is 
no lag period seen prior to recovery of the lOP commen
cing. The rate of recovery is rapid, with a mean rate of 
0.35 mmHg per minute. After 20 minutes there was no 
significant difference recorded between test eyes and con
trol eyes. No overshoot of lOP was noted - in contrast to 
the results from some animal studies in which a significant 
overshoot has been noted.8 

The reduction in lOP with compression is caused in part 
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by increased aqueous outflow through the trabecular 
meshwork and other alternative routes such as via epi
scleral veins and transsclerally, together with reduced 
ocular blood flow. Mathematical models of aqueous out
flow suggest, however, that these changes alone are 
incapable of full y explaining the degree of pressure reduc
tion seen.9 Animal models subjected to external ocular 
compression have demonstrated a reduction in the vit
reous volume,1O and it is likely that a similar process 
occurs in the human eye, with a reduction in the fluid com
ponent of the vitreous.!! This reduction in the vitreous vol
ume and pressure may be a significant effect of external 
ocular compression, and could be the most relevant fea
ture in reducing the risk of operative complications. 

Following removal of the compression device, the rapid 
recovery of lOP has been attributed to an increased pro
duction of aqueous, together with a rebound rise in the 
intraocular blood flow.!2 The speed of reversal of the vit
reous changes is as yet unknown, but is currently under 
investigation. 

The reduction in lOP using such a compression device 
is clearly beneficial prior to large-incision extracapsular 
cataract extractions. The benefit of external compression 
in small-incision phacoemulsification procedures is less 
clear, as the tendency for the anterior chamber to collapse 
is reduced. Low vitreous pressure is, however, still desir
able, and external ocular compression has been found to 
be beneficial in conjunction with regional anaesthesia for 
phacoemulsification procedures.l3 

The results of this study demonstrate that a significant 
reduction in lOP can be achieved using an external ocular 
compression device, and that it is beneficial to apply this 
for up to 40 minutes to achieve the maximal response. We 
have also demonstrated that the recovery in lOP is rapid, 
and complete within 20 minutes, and therefore recom
mend maintaining compression until immediately prior to 
surgery to preserve the changes achieved. We found the 
Keeler Pulsair 2000 tonometer to be a well-tolerated and 
easy to use instrument, and of use in measuring lOP in 
cases where contact applanation is difficult. 

The authors would like to thank Keeler Ltd. for the loan of their 
Pulsair 2000 Tonometer for the purposes of this study. 

Key words: Cataract surgery, Intraocular pressure, Ocular compression, 
Pulsair 2000. 
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