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Purpose: This study aims to evaluate the effectiveness of different decompressive injection
techniques in reducing intraocular pressure (IOP) spikes, if compared to the injection without
pressure applied on the eye, following the intravitreal injection of bevacizumab.

Patients and Methods: Two hundred patients with indication to intravitreal therapy were
randomized into five arms: 40 received intravitreal injection without ocular decompression
(arm A), 40 with pre-injection scleral indentation with cotton swab (arm B), 40 with pre-
injection digital ocular massage (arm C), 40 with post-injection scleral indentation with
cotton swab (arm D) and 40 with post-injection digital ocular massage (arm E). All patients
underwent measurement of the IOP with Goldamm applanation tonometer 10 minutes before
and 10 minutes after the injection. The primary endpoint of the study was variation of the
post- injection IOP with the different techniques.

Results: An increase in post-injection IOP was observed in all the arms, if compared to pre-
injection values. The greatest increase was observed in arm A with a mean IOP rise of 17.60
mmHg. All other techniques showed lower mean IOP increases: arm B 10.76 mmHg, arm
C 9.35 mmHg, arm D 8.8 mmHg, arm E 3.4 mmHg. The post-injection IOP differences of
innovative techniques compared to the technique without ocular decompression were all
statistically significant (p-value <0.01). If compared to arm A (35%), a reduction in IOP
spike >40 mmHg frequency was also observed. The status of phakia/pseudophakia,
a previous diagnosis of glaucoma and the underlying pathology for which indication was
given to inject bevacizumab did not significantly alter the post-injection IOP in any of the
protocols.

Conclusion: The introduction of new injection protocols, such as injections performed
before or after decompressive treatments, could be a safe and effective approach to control
post-injection IOP increase.

Keywords: bevacizumab injection, injection technique, intraocular pressure spike, digital
ocular massage, scleral indentation, applanation tonometry

Introduction

In ophthalmological clinical practice intravitreal injections of anti vascular endothe-
lial growth factor (anti-VEGF) drugs, such as bevacizumab, are used in the treat-
ment of different pathologies, including exudative age-related macular degeneration
(AMD), diabetic macular edema (DME) and retinal vein occlusion. Given the
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widespread use of intravitreal injections, it is essential to
ensure patient safety and minimization of adverse effects.

Many reports have shown changes in intraocular pres-
sure (IOP) following anti-VEGF injections.'” The
increase in IOP can be configured as transient spikes (in
most cases) or as a sustained increase in IOP.% In the short
term, IOP increase is mainly caused by intraocular volume

35 and is

increase, it resolves within about 30 minutes
generally well tolerated by healthy eyes, which therefore
do not require special precautions;® the glaucomatous eyes
are generally more sensitive to pressure spikes,” which
could cause a visual deterioration. Sustained IOP rise is
less frequent, and has a variable frequency (between 3 and
15%
injection),”'? but causes a maintained increase in IOP

of patients subjected to multiple intravitreal
that requires medical or surgical treatment to obtain the
control of the IOP. The pathophysiology underlying this
sustained IOP rise has not yet been elucidated, but some
hypotheses show that it could be associated to trabecular
meshwork damage caused by many pressure spikes that
occur after multiple intravitreal injections,>'" to micropar-
ticle obstruction of the trabecular meshwork, and to the
intraocular inflammation.'" The patients at higher risk of
developing sustained IOP rise are those who need multiple
anti-VEGF injections.'*'* Considering that subsequent
acute IOP rises are not rarely associated to irreversible
optic nerve injury, especially in case of repeated injections,
it is essential to monitor the post-injection IOP in patients
anti-VEGF

research possible techniques able to reduce the risk of

undergoing intravitreal injection and to
immediate and late increase in IOP, especially in high
risk subjects.

Various attempts have been made in order to obtain
adequate post anti-VEGF injection IOP. A Report by the
American Academy of Ophthalmology® showed that pre-
treatment with glaucoma medications, anterior chamber
tap, vitreous reflux, longer intervals between injections
could be associated with lower IOP elevations after injec-
tion, but clinical significance and associated risks of these
interventions are not well known.

Although IOP-lowering medication is recommended
for prevention of IOP spikes after cataract surgery, with
topical application of a combination of dorzolamide/timo-

15 studies on

lol and brinzolamide in high-risk patients,
their use for prophylaxis prior to intravitreal injections
are not conclusive.

Many drugs have been evaluated for prophylaxis
in different application

protocols, especially the

associations dorzolamide-timolol and brinzolamide-
timolol. Although in some studies IOP lowering medica-
tions before intravitreal injection resulted in effective IOP

control after injection,'®"°

in other cases they did not
determine statistically significant reductions in post-
injection IOP rise and therefore their application in pro-
phylaxis is not currently recommended, even if this
approach may warrant further investigations.?*'

An option quite frequently performed is anterior cham-
ber (AC) paracentesis, a cost-effective procedure to imme-
diately reduce pathological TOP rise,”> but with several
potential complications including pain, traumatic injuries
of the iris, iris incarceration, hyphema, severe inflamma-
tion, infection, persistent leakage with ocular hypotension,
retinal hemorrhages due to rapid decrease of IOP,
endophthalmitis and lens injuries.”>**

The decompressive treatments have shown good results
without being invasive. Historically the Honan intraocular
pressure reducer (HIPR), or Honan’s balloon, has been
employed to soften the eyeball prior to ophthalmic sur-
gery; it determines a compression of vitreous volume; the
reduction of intraocular volume causes vitreous deturge-
sence and it consequently determines a decrease in IOP.
Techniques based on this principle may have useful appli-
cations if performed in intravitreal injection protocols.
A study for the prevention of IOP rise following injections
showed that measurements taken on separate occasions
after a 30 mmHg decompression of the eye with
a mercury bag for 15 minutes before the injection showed
a mean IOP of only 20.6 mmHg after the injection (against
44.5 mmHg without ocular decompression) confirming
that decompression of the eye significantly reduced the
rise in IOP following intravitreal injection (p-value
<0.001), also reducing the discomfort of the injection
reported by patients.”> However, this treatment is no
longer used, probably due to the difficult application in
daily clinical practice. A small non-randomized study
showed that eyes receiving pre-1VI (intravitreal injection),
intermittent digital massage for 5 minutes had significantly
lower IOP immediately following and 10 minutes after
injection compared to eyes that did not receive ocular
massage.”® Also ocular decompression with cotton swab
during anesthetic preparation prior to an intravitreal injec-
tion produces a significantly lower IOP spike after the
injection than only instillation of anesthetic in the form
of gel.?”*®

As reported above, the effect of ocular decompression
on post injection IOP is well established by the literature,
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however no study has ever compared the various decom-
pressive techniques to reduce IOP spikes and their IOP
reduction.

The objective of our study was to verify the effective-
ness of different decompressive techniques in reducing the
post-injection IOP after bevacizumab intravitreal injection
compared to the injection technique without pressure
applied on the eye. We have decided to test a faster tech-
nique with continuous pressure applied (scleral indentation
with cotton swab for 1 minute, preceding or following
injection) and a longer one with intermittent application
of pressure (ocular digital massage applied for 5 minutes
before or after the injection), each one compared to the
protocol without pressure applied on the globe. The ulti-
mate aim was to identify the best injection protocol that
could substitute the standard one, in order to guarantee
better control in post- injection IOP.

Patients and Methods

A monocentric prospective non-pharmacological interven-
tional study was conducted at University Eye Clinic, A.O.
U. Citta della Salute ¢ della Scienza di Torino. The study
was approved by the FEthics Committee (CS2/966).
A written informed consent was taken from all the parti-
cipants of the study. Our study adheres to CONSORT
guidelines.

Inclusion criteria for this study were:

1. Age between 18 and 99 years old.

2. Indication for intravitreal injection of anti-VEGF
drug (bevacizumab).

3. Absence of contraindications to the execution of
intravitreal injection (systemic or local conditions
that make the injection treatment not indicated).

4. Possibility of expressing informed consent to
participate in the study

Exclusion criteria were presence of local or systemic
contraindications to the execution of intravitreal injection,
prior intravitreal injection in the previous month or pre-
vious vitrectomy performed on the eye being studied,
presence of blepharitis, meibomitis, conjunctivitis or any
other state of inflammation/infection of the eyelids or
globe, prior history of endophthalmitis following intravi-
treal injection, and prior intravitreal steroid injection in the
previous 6 months.

A total of 200 patients were enrolled and underwent
preoperative ophthalmologic evaluation, with anamnestic

data collection. They were randomized to the different
study arms (40 eyes injected for each study arm), which
differ in the injection protocol used.

Arm A was injected by intravitreal injection without
ocular decompression, which is the standard technique in
our center, and consists of these steps:

1. Periocular and palpebral skin disinfection with 5%
povidone-iodine solution;

2. Topical anesthetic and 5% povidone-iodine instilla-
tion in the eye to be injected, which is maintained
open with a standard style sterile speculum placed
between the lids in order to allow the injection; we
do not instillate mydriatic eye drops in order to
avoid risk of precipitation of angle-closure glau-
coma in susceptible individuals.

3. Intravitreal injection of 0.05 mL of bevacizumab; in
our center the syringes containing the drug are rou-
tinely prepared by the hospital pharmacy and then
checked by the treating physician, so the established
dose of bevacizumab in the syringe and its prepara-
tion are presumed to be accurate and precise,
although the number of human errors remains
unknown.”” The injection site is located inferotem-
porally, at 3.5 mm (patient with pseudophakia) or at
4 mm (patient with phakia) from the limbus.
A sterile calliper was used to mark the distance
from the limbus.

4. Application of gentle pressure using a sterile cotton
swab in the injection site for 5 seconds as the needle
was withdrawn to avoid vitreous reflux.

5. Instillation of povidone-iodine 0.5%, ofloxacin and
netilmicin-dexamethasone.

Arm B was injected by pre-injection scleral indentation
technique: intravitreal injection was performed according
to the standard protocol, but adding pre-injection scleral
indentation, that consists of the application of a slight
continuous pressure using a cotton swab, such as to induce
a minimum folding of the cotton swab rod and to create
a visible circular indentation of the globe in the area of
swab application, directly on the injection site just before
performing the intravitreal injection; the pressure was
applied for 1 minute.

Arm C was injected by pre-injection digital ocular mas-
sage technique: intravitreal injection was performed accord-
ing to the standard protocol, but preceded by digital ocular
massage; the decompression was performed just before the
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periocular and palpebral skin disinfection. Pressure was
supposed to be steady and firm and has been applied to the
undersurface of the globe through the upper lid in an inter-
mittent way, using two fingers, in the patterns of 3 seconds
of pressure with one finger, 1 second of rest, 3 seconds of
pressure with the other finger, for a total duration of 5
minutes; pressure was applied on the globe with enough
force but not so much as to cause discomfort or pain.

Arm D was injected by post-injection scleral indentation
technique: intravitreal injection was performed according to
the standard protocol, with addition of post-intravitreal injec-
tion scleral indentation; the continuous pressure with cotton
swab was applied just after the injection was performed,
before the removal of the lid speculum, with a duration of
1 minute. The strength of pressure was the same applied in
sclera indentation with cotton swab in Arm B.

Arm E was injected by post-injection digital ocular mas-
sage technique: intravitreal injection was performed accord-
ing to the standard protocol, and has been followed by digital
ocular massage. The digital massage was performed just after
the injection, following the removal of the lid speculum, with
a duration of 5 minutes. The technique of the intermittent
ocular digital massage was the same applied in Arm C.

No eyes received pressure-lowering medication or AC
paracentesis before or after the injection.

All the injections were performed by the same treating
physician.

All the pre- or post-injection treatments of ocular
decompression by cotton swab indentation or digital ocu-
lar massage were performed by the same physician, and
their duration was timed precisely by a nurse with
a chronometer watch.

Table | Different Injection Techniques

All subjects underwent Goldmann applanation tonome-
try in a sitting position 10 minutes before and 10 minutes
after the intravitreal injection of bevacizumab [Table 1].
The first and second IOP measurements were performed
by the same operator and the second measurement was
masked to the type of massage.

The primary endpoint of the study was variation of IOP
following the different injection techniques. Secondary
endpoints were the evaluation of the percentage of post-
intravitreal injection IOP spikes with IOP >40 mmHg in
study arms and the correlation with phakia/pseudophakia
status, previous diagnosis of glaucoma, ophthalmic pathol-
ogy for which indication was given to intravitreal injec-
tion. The percentage of adverse events was also evaluated.

Trial Registration

The study was approved by the Intercompany Ethics
Committee of A.O.U. Citta della Salute e della Scienza
(Turin), on 19 December 2018 with a reference number
#CS2/966. The study was recorded on ISRCTN registry
(trial  registration ISRCTN14424997)  on
24 July 2019.

number

Results

Through the ANOVA test it was verified that the different
arms of the study were homogeneous at the start, so that they
can be compared without incurring errors. The f-ratio value
was 1.79947, the p-value was 0.13048: this confirmed that
there were no statistically significant differences in pre-
injection IOP within the various groups, which are therefore
homogeneous and comparable. Table 2 shows the character-
istics of the enrolled subjects in each arm.

Arm | 10 Minutes Before IVI Pre-1VI VI Post-IVI 10 Minutes After IVI
A IOP measurement with No Intravitreal injection of No IOP measurement with
Goldamm applanation tonometer | decompression | 0.05 mL of bevacizumab decompression | Goldamm applanation tonometer

B Scleral No

indentation decompression
C Digital ocular No

massage decompression
D No Scleral

decompression indentation
E No Digital ocular

decompression massage

Abbreviations: |IOP, intraocular pressure; VI, intravitreal injection.
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Table 2 Characteristics of the Enrolled Patients in Each Arm
Sex Diagnosis Glaucoma Phakic
Age (Average) Male Female AMD DME CRVO Yes No Yes No
Arm A 75.5 20 (50%) | 20 (50%) 27 (68%) 10 (25%) 3 (7%) 6 (15%) 34 (85%) | 22 (55%) 18 (45%)
Arm B 735 17 (43%) | 23 (57%) | 25 (63%) 11 27%) | 4 (10%) | 9 (22%) 31 (78%) | 24 (60%) 16 (40%)
Arm C 75.5 19 (48%) | 21 (52%) 31 (77%) | 5 (13%) 4 (10%) 2 (5%) 38 (95%) | 26 (65%) 14 (35%)
ArmD | 745 I5 (40%) | 25 (60%) 27 (68%) | 8 (20%) 5(12%) | 4 (10%) 36 (90%) | 24 (60%) 16 (40%)
Arm E 70 24 (58%) 16 (42%) | 21 (53%) 14 (35%) 5(12%) | 2 (5%) 38 (95%) | 25 (60%) I5 (40%)

Abbreviations: AMD, age-related macular degeneration; DME, diabetic macular edema; CRVO, central retinal venous occlusion.

In all groups an IOP rise following the injection of bevaci-
zumab was observed. This increase was statistically significant
in all groups: mean IOP (SD) pre-injection in arm A (without
ocular decompression techniques) was 15.98 (2.73) mmHg,
mean IOP (SD) post-injection was 33.58 (14.12) mmHg, with
a mean increase of 17.60 mmHg (p-value <0.0001). The mean
IOP (SD) measured in arm B (pre-injection scleral indentation)
before intravitreal injection was 16.58 (3.93) mmHg and post-
injection of 27.35 (13.77), with a mean increase equal to 10.77
mmHg (p-value <0.0001). Within the arm C (pre-injection
digital ocular massage) the pre-injection mean IOP (SD) was

50

14.98 (3.24) mmHg, while the post-injection mean IOP (SD)
was 24.33 (8.50) mmHg, with a mean IOP increase of 9.35
mmHg (p-value <0.0001). The mean pre-injection (SD) IOP in
the D arm (post-injection scleral indentation) was 16.38 (3.96)
mmHg, while the average post-injection (SD) IOP was 25.18
(10.31) mmHg, with a mean IOP increase of 8.8 mmHg
(p-value <0.0001). In the arm E (post-injection digital ocular
massage) mean pre-injection (SD) IOP was equal to 14.98
(3.92) mmHg while the post-injection one was 18.38 (7.31)
mmHg, with a mean IOP increase of 3.4 mmHg (p-value =
0.0114) (Figure 1).
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Pre VI 15,98 16,58 14,98

16,38 14,98

Post IVI 33,58 27,35 24,33

25,18 18,38

Arm A Arm B

+17.60 mmHg +10,77 mmHg

(95% CI 13.07-22,13) (95% Cl 6,25-15,27)

P<0,0001 P<0,0001

Arm C
+9,35 mmHg

(95% CI 6,47-12,21)

P<0,0001

Arm D Arm E

+8,8 mmHg +3,4 mmHg

(95% ClI 5,32-12,28) (95% ClI 0,79-6,01)

P<0,0001 P<0,0001

Figure | In all groups a statistically significant IOP rise following the injection of bevacizumab was observed. All the innovative techniques showed a significantly lower
increase in post-intravitreal injection IOP if compared to the increase in |OP recorded with the injection technique without pressure applied on the globe.

Abbreviations: IOP, intraocular pressure; P, p-values; Cl, confidence interval.
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Through the Student's #-test the injection technique with-
out ocular decompression was compared with the innovative
techniques, evaluating the post-intravitreal injection final
pressure difference. All the innovative techniques showed
a significantly lower increase in post-intravitreal injection
IOP compared to the increase in IOP recorded with the
injection technique without pressure applied on the globe.

In the analysis of secondary endpoint, concerning the
percentage of IOP post-intravitreal injection spikes > 40
mmHg, it was observed that in arm A IOP> 40 mmHg was
recorded in 35% of cases (14 patients), in arm B in 27.5% of
cases (11 patients), in arm C in 5% of cases (2 patients), in arm
D in 12.5% of cases (5 patients), while in arm E there were no
IOP spikes > 40 mmHg at 10 minutes injection (Figure 2).

No statistically significant differences in IOP increase
emerged between the patients with phakic eyes and those
with pseudophakic eyes in arms A, C, D and E, while in arm
B (pre-injection scleral indentation with cotton swab) IOP
reduction was greater in the pseudophakia group (p-value =
0.0113). In all the study arms, a previous diagnosis of glau-
coma showed no statistically significant effect on post-
injection IOP if compared to post-injection IOP measured
in subjects without glaucoma diagnosis. Even analyzing var-
iations of post-injection IOP in relation to the different
pathology for which intravitreal injection had been indicated,
no statistically significant differences were identified among
patients with AMD, DME or CRVO in any of the study arms.

100%

No patient had any complications or adverse effects
after the injection. In addition, these techniques proved to
be comfortable for our patients, with none complaining of
pain or discomfort during their application.

Discussion

Analyzing these results, it is evident that the highest post-
injection mean IOP rise was evident in the technique without
ocular decompression (mean increase equal to 17.60 mmHg);
all the other innovative techniques showed statistically lower
mean IOP rises compared to the classic technique. The
technique that achieved the best post-injection IOP control
was digital ocular massage for 5 minutes after injection.

In all injection protocols we also observed a lower
frequency of IOP spike> 40 mmHg.

The status of phakia/pseudophakia, a previous diagnosis
of glaucoma and the underlying pathology for which indica-
tion was given to inject bevacizumab did not significantly
alter post- injection IOP in any of the protocols, and therefore
in our study they appear as less relevant conditions in the
choice of the best injection protocol. Anyway, it is possible
that this study was not sufficiently powered to demonstrate
a statistically significant difference between groups.

Being interested in the control of IOP following the
intravitreal therapy, we did not check the IOP just before
the injection in Arm B and C, so we do not know the
immediate effect of decompressive treatment when

90%

80%

70%

60%

50%

I0P <40 mmHg
M I0P 240 mmHg

40%
30%
20%

10%

0./,II-

A B C

. 0
T T U

D E

Figure 2 Without decompressive techniques, post-injection IOP2 40 mmHg was recorded in 35% of cases, while in arm B in 27.5% of cases, in arm C in 5% of cases, and in
arm D in 12.5% of cases. In arm E there were no IOP spikes 240 mmHg at |0 minutes injection.

Abbreviation: IOP, intraocular pressure.
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performed before the injection; we suppose a decrease in
IOP immediately after scleral indentation and digital mas-
sage, just before the injection was performed; in this way,
an increase in IOP induced by the injection is more toler-
ated because less critical values of post-injection IOP are
reached.

In order to better interpret the differences which
emerged between the different techniques, it is important
to note the possible influence of the different duration and
pattern of pressure applied (continuous or intermittent)
with cotton swabs and digital massage.

The main limitation of our study was the impossibility of
standardization of the forces applied on the globe. The ocular
decompression techniques were all performed by the same
physician, in order to reduce variability in IOP among the
enrolled patients caused by difference in pressure applied dur-
ing sclera indentation with cotton swab or digital ocular mas-
sage. In scleral indentation, the pressure applied is that
inducing a minimum folding of the cotton swab rod and creat-
ing a visible circular indentation of the globe in the area of
swab application, while pressure applied during digital mas-
sage should be enough to compress the eye but not so much as
to cause discomfort or pain. In fact insufficient pressure would
negate the purpose of decompression while excessive force
could lead to complications. Small differences can be possible
and repeating the techniques with another operator may be
difficult. To combat these problems various calibrated massage
devices have been introduced recently. However, cost effec-
tiveness is an important issue, and scleral indentation with
cotton swab and digital massage has an advantage of causing
no financial burden to patients or institutions.*

In our study while one could argue that we do indeed
increase IOP temporarily for 1 to 5 minutes during decom-
pressive procedures, however this is of considerably less dura-
tion than IOP spikes which would normally occur after
intravitreal injections.*> This improves safety in patients
who undergo IVI, especially in those with glaucoma, who
are more susceptible to optic nerve damage from repeated
IOP spikes, and in those who receive several intravitreal
injections, with high risk of sustained long-term IOP elevation.

Regarding safety of the innovative technique, espe-
cially when the globe is digitally manipulated after the
injection, no adverse effect was reported in our study.

It is important to highlight that the digital ocular massage
is an innovative technique if performed after intravitreal
injections, but it is not a new treatment after ocular surgery
at all. In fact, it is reported in the literature as a way to control
IOP after trabeculectomy in cases of underfiltering blebs.*°

Potential complications of ocular massage reported in the
literature include corneal ectasia, corneal abrasion, dehis-
cence of keratoplasty wound, shallow/flat anterior chamber,
hyphema, iris incarceration in sclerostomy, cataract forma-
tion, endophthalmitis, sub-retinal hemorrhage, hypotony, and
rupture of Bruch’s membrane.?' > However, in our study no
adverse effects emerged for any of the patients in each arm.
In order to limit risk of infection, patients with signs of ocular
inflammation/infection were excluded and all the participants
received the standard antimicrobial prophylaxis of our centre
just after the injection with instillation of povidone-iodine
0.5%, ofloxacin and netilmicin-dexamethasone.

We avoid vitreous reflux after injection using the cot-
ton tip gently applied on the site of injection as the needle
was withdrawn, with good efficacy. Moreover, in our
experience the ocular massage performed after the injec-
tion has not resulted in an increasing reflux nor vitreous
incarcerations. Although this is a risk, a study showed that
the use of the HIPR after the injection did not cause
increasing of vitreous reflux if compared with the non-
HIPR group, while reducing post-injection IOP.*®

Currently an accepted and relatively frequently per-
formed option for controlling IOP rise after IVI is AC para-
centesis. This approach, as discussed before, has several
reported potential complications, including endophthalmitis.
Additionally, when AC paracentesis is performed, it is
impossible to control IOP decrease. So, it could decrease
too quickly or too much, with risk of ocular decompression
retinopathy, a complication of rapid lowering of IOP result-
ing in haemorrhages in multiple retinal layers.?” In contrast,
an ocular digital massage is a closed globe strategy that
potentially allows a modulation of the IOP decrease: if per-
formed by an experienced operator, it could also be possible
to feel with fingers the ocular hypertension and, if necessary,
to apply the required pressure, being able to stop in case of
emerging excessive hypotension. So, ocular manipulation
seems to be less invasive and safer than AC paracentesis to
control post-IVI hypertonia.

Therefore, even with some issues of concern which
merit further attention with future studies, the innovative
techniques tested in our study have demonstrated good
safety and efficacy profiles, while limiting the serious
risks associated to subsequent IOP spikes in patients
undergoing multiple intravitreal injections.

Conclusions
Considering that nowadays intravitreal injections represent
a very important therapeutic procedure and are performed
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very frequently in the treatment of various ocular pathol-
ogies, it is essential to guarantee patients safety. The
injection technique without ocular decompression, com-
monly used to perform these injections, is relatively safe,
but in a considerable percentage of cases it causes IOP
spikes, often > 40 mmHg; although these spikes may be
transient, they could damage various eye structures and
should, therefore, be avoided. The introduction of new
injection protocols, such as injections performed before
or after scleral indentation with cotton swab or digital
ocular massage, could determine an important reduction
in the frequency of these IOP spikes. Although some
patients are expected to be more at risk than others of
persistent IOP increase and optic nerve damage, everyone
could be damaged by repeated IOP spikes,’ the simplicity
of performing these innovative techniques allows their
application in daily practice for every patient who under-
goes intravitreal injections, making them an excellent solu-
tion to obtain a safer intravitreal injection protocol,
burdened with less adverse effects in the short and long
term.

Abbreviations

AMD, age-related macular degeneration; CRVO, central
retinal venous occlusion; DME, diabetic macular edema;
HIPR, Honan intraocular pressure reducer; IOP, intraocu-
lar pressure; IV, intravitreal injection; SD, standard devia-
tion; VEGF, vascular endothelial growth factor.
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