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Prevention of intraocular pressure rise following
intravitreal injection
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Figure I The mercury bag
resting on the eye before
intravitreal injection.

Abstract
The intraocular pressure change produced by
an intravitreal injection of ganciclovir, 2 mg in
0.1 ml, was studied in patients with cyto-
megalovirus retinitis. Using a Tono-pen XL to
measure the intraocular pressure (IOP) of four
patients (six eyes) we found the mean pressure
immediately foliowing injection was 44-5 mm
Hg. Measurements taken on separate occa-
sions after a 30 mm Hg decompression of the
eye for 15 minutes before the injection showed
a mean IOP of only 20*6 mm Hg after the
injection. Mercury bag decompression of the
eye significantly reduced the rise in IOP follow-
ing intravitreal injection (difference in the
mean IOP rise=26-4 mm Hg, df=54, t=7-67,
p<0*001). Without ocular decompression
before injection, all patients complained of
temporary loss of vision, and reflux of the
injection solution was frequently observed.
Use of ocular decompression also reduced the
discomfort of the injection. Throughout the
full course of treatment by this means there
were no adverse effects on the visual acuity.
This technique is recommended to those per-
forming intravitreal injections.
(BrJ7 Ophthalmol 1993; 77: 572-573)

Intravitreal injections are not a common mode of
therapy in the treatment of ocular disease, but a
number of drugs that penetrate the eye poorly
otherwise are not toxic to the intraocular tissues
when given by direct injection. In particular,
intravitreal injection of ganciclovir was shown to
be a highly effective and safe treatment for
cytomegalovirus (CMV) retinitis in patients
with AIDS. `- Currently our treatment of choice
for CMV retinitis is by intravitreal injections of

high dose ganciclovir, which we have found to be
more effective than intravenous treatment, with-
out the associated systemic side effects.4
We noticed that following an intravitreal injec-

tion patients often complained of temporary but
complete loss ofvision in that eye. We undertook
this study to demonstrate the effect ofintravitreal
injection on the intraocular pressure (IOP) and
the effect of prior decompression of the globe
with a mercury bag on the post-injection IOP.

Methods
All the subjects in this study were receiving
intravitreal ganciclovir injections for CMV reti-
nitis. The IOP of six eyes from four patients was
measured before and immediately after an intra-
ocular injection ofganciclovir, 2 mg in 0- 1 ml, on
four occasions. On four other occasions, before
the injection the eye was decompressed by apply-
ing a 30 mm Hg pressure for 15 minutes.
Additional IOP measurements were obtained
from four other patients unable to complete the
crossover procedure: four measurements were
with ocular decompression (three patients) and
four were without (one patient).
The decompression was performed using a

mercury bag (Mirosurgical Technology Inc,
Kirkland WA, USA) resting on the eye of the
recumbent patient (see Fig 1). A Tono-pen XL
was used to measure the IOPs and was calibrated
before each measurement session according to
the manufacturer's instructions. All the
measurements were taken from recumbent
patients before and after the placement of the
mercury bag.
Only those measurements displaying <5%

variance on the readout were recorded. For those
measurements taken after the injection only the
first reading was used because the IOP fell
quickly over the first 1 or 2 minutes and the
Tono-pen takes 10 to 20 seconds to record the
pressure readings. The variance of all the post-
injection recordings was still <5%.

Before the injection, a drop of cocaine 4% with
adrenaline 1/100000 was administered every 5
minutes into the conjunctival sac for 30 minutes.
A drop of 5% povidone iodine was given just
before placing the mercury bag, or 5 minutes
before the injection without decompression.
The injection was placed 4 mm from the

limbus through the inferotemporal pars plana
using a 30 gauge needle directed towards the
mid-vitreal cavity. The bevel of the needle was
directed away from the retina. After the needle
was inserted up to the hub the ganciclovir was
injected slowly over 5 seconds.
Immediately after the needle was withdrawn,

measurements of the IOP began. Following the
injection and measurements the patient was
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questioned about discomfort from the pro-
cedure, and the injection site was observed for
the formation of a subconjunctival bleb. Chlor-
amphenicol 1% ointment was administered and
the eye was patched for 3 hours.
For statistical analysis means, differences in

means, and their confidence intervals were cal-
culated using the CIA software. A p value less
than 0 05 from the paired t test was considered
significant.

Results
Twenty eight measurements using the mercury
bag and 28 measurements without it were taken.
The mean pre and post-injection 1OPs, and the
mean differences in the pressures are shown in
Table 1. The IOP before injection was lowered
by cocaine and adrenaline anaesthetic drops. In
all cases there was a significant pressure rise
following the intravitreal injection. Use of the
mercury bag significantly reduced the post-
injection pressure from a mean of44 5 mm Hg to
20-6 mm Hg (p<0001).

Following the 15 minutes of decompression,
the IOP was unrecordable (<2 mm Hg) in five of
the six eyes and they then demonstrated a
significant reduction in the post-injection pres-
sure rise. The patient who failed to demonstrate
any benefit from the mercury bag decompression
had a small orbital aperture and deeply set eyes.
In this case the mercury bag was supported by
the orbital rim without applying much pressure
on the globe itself. We found that this patient had
a large amount of reflux of the injection fluid
post-injection, associated with a wide range of
IOPs.
Without ocular decompression before injec-

tion, all patients complained of temporary loss of
vision that did not return until the pressure was
observed to fall below 30-35 mm Hg. There was
also more discomfort associated with the inser-
tion of the needle and the injection, and reflux of
some of the injection fluid was frequently
observed.
The use of the mercury bag before intravitreal

injection was not shown to adversely affect the
visual outcomes for the patients in this study.

Discussion
A significant decrease in the IOP with the use of

Table 1 The effect ofocular decompression on the
intraocular pressure following an intravitreal injection of
0 1 ml ganciclovir

95%
confidence

Mean IOP SD interval

No mercury bag before injection:
Pre-injection 6-46 mm Hg 1-57 5 85-7-07
Post-injection 44-5 mm Hg 12-8 396-49 4

mean rise in IOP= 38 mm Hg
SE=2-40, df=27, t=15-83, p<0-001

Mercury bag appliedfor 15 minutes before injection:
Pre-injection 8-11 mm Hg 2-38 7-19-9-03
Post-injection 20-6 mm Hg 13 2 154-25-7

mean rise IOP= 11-6 mm Hg
SE=2 46, df=27, t=4-72, p<0001

Post-injection IOP, mercury bag vs no mercury bag
Difference between mean pressure rise=26-4 mm Hg

(95%CI= 19-5 to 33-3)
SE difference=3-43, df=54, t=7-67, p<0-001

direct ocular compression for 10 minutes follow-
ing a retro or parabulbar anaesthetic injection
was described in the studies by Jay et al6 and
Ropo et al.7 The practice ofocular decompression
after local anaesthesia before intraocular surgery
is now standard in most centres.
The results demonstrate clearly a reduction in

post-injection IOP rise with the use of a mercury
bag to decompress the globe and orbit before
injection. This technique makes the procedure
less distressing for the patient and at the same
time ensures the delivery of the total volume of
the injection fluid into the vitreous cavity.
The Tono-pen XL was used to measure the

IOPs in this study because the patients needed to
be recumbent for the injections and the mercury
bag decompression. This tonometer was cali-
brated in cadaveric eyes and against the Gold-
mann tonometer in clinical studies and found to
be accurate across the range 10 to 30 mm Hg.8-"
Above 30 mm Hg it tends to underread the IOP
and below 10 mm Hg it tends to overread the
IOP, so any such bias would have reduced the
mean differences of our measurements. The
Tono-pen was also reported to have some vari-
ability between units early in its production7 but
there have not been any reports of this with the
XL model. Although we did not calibrate our
Tono-pen against a Goldmann tonometer, the
internal calibration of the Tono-pen ensured the
consistency of our readings. The measurement
bias of the instrument at high and low pressures
and the lack of calibration data with a Goldmann
tonometer may not give accurate absolute pres-
sure values, however this does not invalidate the
relative reduction in the post-injection pressure
we found with ocular decompression.
We would recommend this technique to those

performing intravitreal injections as is now our
clinical practice.
Presented at the 24th Annual Scientific Congress of the Royal
Australian College of Ophthalmologists, Sydney, November 1992.
The St George Hospital eye clinic kindly provided the Tono-pen

on loan for the duration of the study. The clinical photograph was
taken by the Medical Illustration Unit of the UNSW, Prince of
Wales Hospital.
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