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Abstract
Objective: The main objective of this study is to prevent IOP spikes and to retain
the desired amount of the intravitreal injections.
Introduction: The anti vasoproliferative endothelial growth factor (VEGF) is widely
used, which can cause spikes in intraocular pressure and refluxes during the
injection.
Subject and method: A retrospective data recording performed on patients who
received anti-VEGF intravitreal injections (IVI). A total of 200 patients, (88 women
and 112 men), each of them injected with one eye (200 eyes). The patients had
been divided into four groups:
Group A: No treatment given.
Group B: Only acetazolamide tabs 500 mg.
Group C: Timolol maleate eye drop, Brimonidine tartrate eye drop and Dorzolamide
hydrochloride eye drop.
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Group D: Received both topical and oral hypotensive prophylactic therapy.
Result: The mean IOP pre-injection in all groups was 14.44, while post-injection
was 28.73 with a p-value of <0.001. In the Group D, which received both topical
and systemic IOP-lowering therapy showed lowest IOP mean for both pre-injection
(12 mmHg) and post-injection (17 mmHg) while the highest post-injection IOP
mean had been recorded in the group A (38 mmHg) and the p-value was highly
significant.
Totally 32% developed reflux, and the mean IOP among them were 38.16 mmHg
with a very highly significant p-value <0.001. The reflux in Group A was 80%, the
non-refluxing were myopic, and their spike reached 25 mmHg. In Group D, 4% had
reflux and were hyperopic with a mean IOP of 17 mmHg.
Conclusion: This study concludes that combined topical and systemic ocular
hypotensive therapy medications are gold standard pre-injection guidelines to
prevent both post-injection IOP spikes and reflux.
Keywords: Anti-VEGF; Post-injection reflux; Post-injection IOP spike; Intravitreal
injection
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Introduction
There are many diseases which can cause blindness; some
are preventable by using Anti-VEGF, among these diseases,
the most common worldwide is the wet type of age-related
macular degeneration (AMD), which causes neovascularization
subsequently blindness if left untreated [1]. The second one is
© Copyright iMedPub | This article is available in: http://www.hsj.gr/

diabetic macular edema and retinal vascular diseases [2-4]. While
anti-VEGF injected, it causes a sudden increase in the IOP. Still,
no one had measured the immediate post-injection IOP to know
how much eye volume increases with the standard doses to
causes this spike; we measured within less than 15 seconds postinjection and with the standard Goldmann tonometry which is
the most accurate one. We did not check these patients for long
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terms and the effects of IOP spike on the optic nerve because it’s
not our aim.
This study tries to determine the impact of different types of IOPlowering, prophylactic, therapies in reducing the IOP spikes and
the reflux post IVI of Bevacizumab and Ranibizumab. Immediately
before and immediately after the Intravitreal injection in the
operative theater on slit-lamp by Goldmann tonometer carried
out.

Methodology and Material
A retrospective data recording performed on patients who
received anti vasoproliferative endothelial growth factor (VEGF)
intravitreal injections (IVI). The inclusion and exclusion criterion
are the following:

Inclusion criteria
Any patient indicated for IVI anti-VEGF injection.

Exclusion criteria
Allergy to the used or related drug, renal problem, liver problem,
pregnancy, baseline intraocular pressure (IOP) >21, glaucoma
patients’ underwent Ahmet valve or filtration surgery and
vitrectomized patients.
A total of 200 patients, (88 women and 112 men), each of
them injected with one eye (200 eyes). Among them, 170
patients received Ranibizumab, and 30 received Aflibercept.
The topical prophylactic IOP lowering therapy, which included
Timolol maleate eye drop, Brimonidine tartrate eye drop and
Dorzolamide hydrochloride eye drop, have been administrated
three hours before the injection, according to the groups. While
oral prophylactic IOP-lowering medication; Acetazolamide tablet
(500 mg) used and given 2 hours before the injection according
to the groups. The patients had been divided into four groups,
and each group subdivided to include 50 eyes as following:
Group A: Neither drops (topical) nor oral hypotensive had been
given,
Group B: Only acetazolamide tabs 500mg 2 hours before
injection,
Group C: Timolol maleate eye drop, Brimonidine tartrate eye
drop and Dorzolamide hydrochloride eye drop had given 3 hours
before injections, they were given 5 minutes apart.

Results
The mean IOP pre-injection in all groups was 14.44, while postinjection was 28.73 with a p-value of <0.001, statistically, it is
highly significant, Table 1. In the Group D, which received both
topical and systemic IOP-lowering therapy showed lowest IOP
mean for both pre-injection (12 mmHg) and post-injection (17
mmHg) while the highest post-injection IOP mean had been
recorded in the group A (38 mmHg) and the p-value showed
a highly significant difference between them, Table 2. Only
12% patient got significant IOP rise of 60 mm Hg with a VA of
NLP post-injection in the Group A and 2% in Group D who was
hyperopic, and the patients underwent immediate anterior
chamber paracentesis, till the was able to count the finger.
Regarding the reflux; the incidence of reflux among total all
groups were 32% (64 cases), and the mean IOP among them
were 38.16 mmHg with a very highly significant p-value <0.001,
Table 3. The reflux was significantly seen in the Group A;
retrospectively the incidence of non-reflux cases was 20%, and
they had high myopia; neither reflux nor high spike happened,
with a peak post-injection IOP reached 25 mmHg while the
remaining 80% developed reflux. In reverse, in the Group D reflux
happened to the hyperopic eyes with a mean IOP of 17 mmHg,
and the incidence of 4% and 96% were non-refluxing Table 2 and
Figure 1.
Table 1. Difference of IOP pre-injection & post-injection differences.
IOP
Pre injection
Post injection

Mean
14.44
28.73

N
200
200

Std. Deviation
3.189
9.304

P value
<0.001

Table 2. Difference between Pre & post-injection IOP by groups.
Groups

All the injections were performed by the same surgeon, in the
operation theatre setting, under topical anesthesia using a sterile
technique; every patient in all groups has been checked for IOP
just before receiving the intravitreal injection, on the table in
operation theater and immediately after the injection, (within
less than 15 seconds), by Goldmann applanation tonometry.

Group A
Group B
Group C
Group D
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the center of the vitreous cavity and after injection, in a reversed
manner the needle is withdrawn to retain the formed scleral
tunnel, immediately a counter pressure performed with the help
of a cotton-tip applicator. Then the injection area was monitored
for the evidence of the of any Anti-VEGF reflux. Immediately
after the injection, the visual acuity was assessed as seeing
hand movement or not, those who did not saw hand movement
underwent Paracentesis. Followed by topical antibiotics both
after the injection and after the applanation. For every individual
eye, a disposable applanation prism of Goldmann tonometry had
been used.

Group D: Received both topical and oral hypotensive prophylactic
therapy (combined group B and C).

The Ranibizumab and Bevacizumab were injected in the dose of
0.05 ml through 30 gauge needle according to Euretina Expert
Consensus Recommendations IVI Guidelines Procedure 2018 [1],
the bevel completely inserted trans-sclerally then directed into
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Pre injection IOP
Mean
Std.
Deviation
16
3
16
3
15
3
12
2

Post injection IOP
Mean
Std.
Deviation
38
8
33
4
27
4
17
2

P value

<0.001
<0.001
<0.001
<0.001

Table 3. Correlation between the reflux and the volume.
IOP

Reflux

Post
injection

Yes
No

Number
of cases
64
136

Mean
IOP
38.16
25.59

Std.
Deviation
8.289
7.296

P-value
<0.001
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Figure 1 The incidence of reflux and p-value.

Therefore, decreasing the volume of the vitreous, with topical
and systemic therapy, statistically significantly reduces the
chance of reflux to happen (p<0.001), Table 3.

Discussion
This study shows the amount of IOP spike and the reflux,
immediately after the intravitreal anti-VEGF injection, studies
showed post-injection IOP raising, but it was not immediate
post-injection, that had been conducted by Singer MA et al and
Schmidt-Erfurth U, years ago [5,6], therefore a safety measure
should be taken in consideration as the use of anti-VEGF is
increasing. The current study determines the real increase of
immediate post-injection with different types of anti-VEGF in
different groups, to demonstrate which way is the safest method
of choice to prevent the IOP spike and the reflux, to consider
which one needs anterior chamber paracentesis. In this setting,
the standard anti-VEGF dose and needle bore size used, the latter
to demonstrate which way is effective in preventing the reflux.
The logic behind acute post-injection IOP spike is the change in
the vitreous volume which is nearly 4 ml, and the volume of antiVEGF is 0.05 ml; therefore, the increase in volume nearly will be
1.25%, this change in the volume might cause structural changes
in the aqueous outflow [7].
The current study showed that the prophylactic IOP lowering
therapy before injection, significantly associated with a decrease
in the post-injection spikes with the best prophylactic group
when both topical and the systemic therapy used together in the
same group giving a very highly significant p-value <0.001, Table
2, immediately at the post-injection period. While Frenkel et al
recorded higher IOP after 20 minutes from IVI was <30 mmHg,
therefore, he claims that the prophylactic therapy is ineffective in
preventing the spikes [8], however, Hariprasad et al showed 13%
had > 30 mmHg or more after 30 minutes from the injection [9],
but ours was 25% immediately post-injection the mean IOP was
38 mmHg in the worse Group A and 4% of them the peak IOP
was 60 mmHg, while the best result was in the Group D, with
25% of them revealed mean IOP of 17 mmHg. Theoulakis et
al. and Kim et al. showed in their study that prophylactic IOP
lowering therapy is effective in lowering the post-injection IOP
[10,11], which supports our study findings. Regarding studies
© Under License of Creative Commons Attribution 3.0 License
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showed higher post-injection IOPs could be explained in terms
of timing with the pre-injection treatments; Frenkel’s had given
the therapy 5 minutes pre-injection which is a quite short interval
to be effective for any topical drugs to reach its peak of action.
While in Kim’s study a wider bore sized needle (27 gauge) used
which might allow reflux to happen much more easily than 30
gauge needle which is used in the current study, and caused
underestimation to the IOP, therefore, Kim’s IOP lowering was
mechanical, (escaping “refluxing” the injected IVI through a wide
scleral opening with 27 gauge needle), rather than the efficacy
of his pre-operative IOP lowering agents and this idea shown by
Carnota-Méndez et al [12,13].
Benz had used 0.1 ml of triamcinolone and 27 gauge needle and
the reflux when happened they have a less significant rise in IOP
[14], but in this study, the recommended dose, which is smaller
in amount and a smaller bore needle size was used. Also, this
method showed leakage, and the amount of reflux cannot be
quantified. The smaller gauge associated with a higher rate in IOP
immediately after injection, shown by Kim [12], which supports
findings in the current study, here, this research provides a new
method to prevent significantly both an IOP spike immediately
after injection and the reflux. Although both the doses and
the bore were smaller in our study, the leakage was seen in all
groups, the Group A showed the highest incidence of 80%, even
when tunnel carried out may be due to physics that increasing
the volume in a limited space causing this reflux at the same time
reflux did not happen in the same group in high myopic patients
and the incidence was 6%, ( the axial length were more than
26.5 mm retrospectively done), this can be explained by that
the volume of the eye directly affect the refluxing rather than
the scleral rigidity, but Kim believes scleral rigidity has its effect
[12]. The current study showed that the hyperopic eye which
accounted 4%, (retrospectively the axial length were less than 21
mm), associated with an increased IOP in Group D, this finding
supported by the same result in a study by Kotliar [15] and the
same Group D, showed reflux in the hyperopic, therefore, these
outcomes confidently prove that the scleral thickness not related
to the reflux, also this study revealed that the high myopic
patients in the Group A did not have reflux while hyperopic
in the Group D had reflux, it’s the effect of volume of the eye
that directly related to the spike in IOP and reflux rather than
the volume of injection which is reverse to the Kim’s study that
stated the spike might happen if the volume was more than 0.05
ml [12].
Here, even with the small dose paracentesis carried out in
patients did not see hand movement in reverse to the study
by Kotliar et al [15] they considered the paracentesis for 0.1 ml
doses to avoid a spike in IOP. But still, post-injection paracentesis
remains controversial, Saxena S et al [16].
In this study, the post-injection IOP measured immediately,
patients were asked to sit on the operation bed, with a sterile
disposable Goldmann tonometry the IOP checked and recorded
for every single patient, the same thing done by Kim [12], the
most accurate measure is Goldmann tonometry, but Kim used
TonoPen; which can underestimate the IOP in comparision to the
Goldmann tonometry, van der Jagt LH, Jansonius NM and Lim KS
et al [17,18].
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Therefore, the volume of the eye could have a direct correlation
with both IOP spikes and reflux. More data collection and analysis
on high myopia’s and hyperopia’s needed to prove that.
Whenever the recommended amount of IVI escaped, reflux,
the actual IOP is challenging to be measured, and on the other
hand, it might an impact on the improving efficacy on the retinal
diseases.
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Conclusion
This study concludes that combined topical and systemic ocular
hypotensive therapy medications are gold standard pre-injection
guidelines to prevent both post-injection IOP spikes and reflux.
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