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Prophylactic effect of brimonidine to
minimize the incidence of subconjunctival
hemorrhage in the early postoperative
period after 23G pars plana vitrectomy
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Abstract

Background: Several studies have investigated and demonstrated the prophylactic effect

of brimonidine drops in preventing subconjunctival hemorrhage in some microincisional
ophthalmic surgeries, such as intravitreal injections or cataract surgery. However, there are

no previous studies investigating this prophylactic effect after 23G microincisional vitreoretinal

surgery.

Aim: The aim of the current study was to determine whether subconjunctival hemorrhage
after 23G pars plana vitrectomy (PPV) could be prevented with the use of prophylactic topical
brimonidine.

Methods: This was a phase Ill, prospective, interventional, randomized, controlled single-
center clinical trial with a follow-up of 2 weeks. A total of 77 eyes (mean age: 68.4 + 10.7

years) undergoing 23G PPV were included and randomized into two groups: group 1 including

41 patients receiving prophylactic preoperative treatment with brimonidine, and group 2
(control group) including 36 patients not receiving this prophylactic treatment. Differences in
terms of number of conjunctival quadrants affected with subconjunctival hemorrhage were
evaluated in each of the follow-up visits.

Results: The presence of subconjunctival hemorrhage was similar in both groups the first
days after surgery (p > 0.05). At the last visit (10-14 days after surgery), this condition was
significantly more frequent in control group where there was a significant difference, being
more frequent in the control group (7.3% vs 28.6%, p = 0.022). The number of conjunctival
quadrants affected was also similar in both groups, except for the last visit in which most
of the patients treated with brimonidine (92.7%) showed no bleeding compared to 71.4% in
control group. No effect on the efficacy of brimonidine treatment of the presence of blood
hypertension, diabetes, and antiplatelet or anticoagulant treatment was observed.
Conclusion: Brimonidine seems to be a useful option to decrease subconjunctival
hemorrhage after microincisional vitreoretinal surgery or improve its resolution during the
first postoperative week. This finding should be mainly due to the vasoconstrictor effect of
brimonidine.

Trial registration: EudraCT, 2012-002895-15 (registered 19 December 2012); https://www.
clinicaltrialsregister.eu/ctr-search/search?query=2012-002895-15
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Introduction

Brimonidine tartrate is a selective alpha 2 adrener-
gic receptor agonist that is used for the treatment
of ocular hypertension. It binds to alpha 2 adren-
ergic receptors located in the ciliary body and iris,
reducing the production of aqueous humor and
increasing uveoscleral drainage.! Alpha 2 recep-
tors are predominantly expressed in the veins, and
it is possible that alpha 2 receptor agonists for ocu-
lar use may have a lower potential for tachyphy-
laxis and rebound redness.? The alpha 1 receptors
agonists appear predominantly expressed in the
arteries, and therefore the sustained use of highly
selective alpha 1 receptor agonists could produce
vasoconstrictor-induced tissue ischemia and
release of vasodilators.? Due to its high binding
affinity with alpha 2 receptors, the appearance of
mydriasis is rare with the use of topical brimoni-
dine. This effect is fundamentally associated with
drugs with high affinity for alpha 1 receptor ago-
nists.* Systemic alpha 2 receptor agonists have
been studied pharmacologically for their sedative
properties and cardiovascular effects. In previous
studies with the use of topical brimonidine at con-
centrations of up to 0.2%, the reported cardiovas-
cular effects are minimal, although fatigue and
drowsiness have been reported, especially in pedi-
atric patients.3 Cases of allergic ocular surface dis-
ease have been reported in association with the
use of high doses of brimonidine.>

Brimonidine has been approved by the US Food
and Drug Administration (FDA) as a 0.15% and
0.2% ophthalmic solution that reduces intraocu-
lar pressure (IOP) in patients with open angle
glaucoma or ocular hypertension.® It is also avail-
able as a 0.33% topical ointment for treating non-
transient facial erythema in adults with rosacea.”
In addition, it has shown its vasoconstrictor effi-
cacy at low doses (0.025-0.2%), with the poten-
tial of reducing bleeding during ophthalmic
surgery®$? or intravitreal injections,!? and conse-
quently promoting a conjunctival whitening?1!
prior to any eye surgery. Brimonidine’s cosmetic
eye whitening effect has also been recently
approved by the FDA.12

Several studies have already investigated the pro-
phylactic effect of brimonidine drops in prevent-
ing subconjunctival hemorrhage in some
microincisional ophthalmic surgeries, such as
intravitreal injections, cataract surgery, laser in
situ keratomileusis (LASIK), or strabismus sur-
gery.48-11 To this date, there are no studies
reported investigating this prophylactic effect

after 23G microincisional vitreoretinal surgery. It
should be considered that a decrease in the inci-
dence of subconjunctival hemorrhage or postop-
erative hyperemia after this surgical procedure
may significantly improve the postoperative dis-
comfort and the aesthetic result of this surgery.
The hypothesis of the current research is that,
given the vasoconstriction effect of this drug, its
use may be beneficial to diminish the risk of con-
junctival vascular damage during surgery, reduc-
ing the intra- and postoperative bleeding.

Methods

Patients

This study was a single-center, interventional,
randomized (1:1), double-blinded, controlled,
prospective cohort, phase III clinical trial
(EudraCT Eprobri: 2012-002895-15). A total of
77 eyes undergoing 23G microincisional vitreo-
retinal surgery were included and randomly
assigned to one of two groups: group 1 including
patients treated with brimonidine drops (2 mg/
ml; two drops administered 15 min, and 5 min
before surgery) and group 2 (control group)
including patients who underwent surgery with-
out previous medication with brimonidine. This
concentration of topical brimonidine (2 mg/ml) is
the same that is commonly used in the treatment
of glaucoma. It has been shown that with this
dose, conjunctival whitening is also produced,
being the presence of red eye rare when it is used
for a very short period. The IOP was measured
during the pre- and postoperative evaluation. In
all patients, the IOP was considered normal, but
the values were not recorded. It should be consid-
ered that IOP was not a variable under study in
this research.

All surgeries were performed by three experi-
enced surgeons (M.C.D., JJ.C.M.M., E.P.-P.)
that consisted of 23G pars plana vitrectomy
(PPV) under peribulbar anesthesia. This type of
vitreoretinal surgery was recommended for the
treatment of at least one of the following condi-
tions: macular hole, epiretinal membrane, and/or
mild vitreous hemorrhage. Scleral indentation
was not performed, and additionally sclerotomies
were not sutured in any case. There were no dif-
ferences in surgical time between the two groups.

Inclusion criteria for the clinical trial were men or
women older than 18 years, who were going to
receive 23G PPV. Exclusion criteria included
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other surgeries such as conjunctival incision,
known allergy to brimonidine, and subconjuncti-
val hemorrhage in the study eye immediately
before surgery. Those patients with antiplatelet or
anticoagulant treatment were carefully evaluated
preoperatively by an anesthesiology specialist,
recommending maintaining both the antiplatelet
and anticoagulant treatment as the type of sur-
gery performed (PPV 23G alone without scleral
indentation or conjunctival incision) entailed a
low risk of bleeding perfectly assumable by an
expert surgeon in vitreoretinal interventions.

The sample of 77 eyes was recruited during a
period of 52 months, from February 2013 until
December 2016. All patients were informed
about the nature of the study before their partici-
pation, only including those giving written
informed consent.

Chronic treatment with topical brimonidine is
known to cause red eye. In this case, the patients
only received brimonidine promptly 15 min, and
5 min before surgery, and none had a red eye after
its instillation. The patients were asked whether
they had an allergy to the active ingredient. None
of them had previously used it.

Clinical protocol
The current clinical trial included a total of four
Visits:

e Visit 1: Inclusion visit (0-15 days before
surgery). Patients were evaluated to con-
firm the fulfillment of the inclusion/exclu-
sion criteria.

e Visit 2: Surgery day. Randomization was
performed 30 min before surgery and pre-
treatment with brimonidine was prescribed
in group 1. After surgery, the surgeon per-
formed the first postoperative external eval-
uation to detect the presence of
subconjunctival hemorrhage. The analysis
was performed in the four different quad-
rants, and the area of extension of the hem-
orrhage was measured if it was present.

e Visit 3: Follow-up (1-3 days after surgery).
A biomicroscopic analysis was performed in
the four different quadrants, and the area of
extension of the hemorrhage was measured
if it was present.

e Visit 4: Follow-up (10-14 days after sur-
gery). The same analysis as in visit 3 was
conducted.

The principal variable was the number of quad-
rants affected by subconjunctival hemorrhage in
each of the follow-up visits. Measurements of the
hemorrhage area were performed with a surgical
caliper in visit 2 and using the slit lamp biomicro-
scope in visits 3 and 4. Secondary variables
included presence of blood hypertension, diabe-
tes mellitus, or antiplatelet or anticoagulant
treatment.

Data analysis

The primary objective of the current clinical trial
was to determine whether subconjunctival hem-
orrhage after 23G PPV could be prevented or
whether its extension could be reduced with the
preoperative use of brimonidine. The secondary
objective was to determine whether individual
previous conditions (diabetes mellitus, blood
hypertension, or antiplatelet or anticoagulant
treatment) could affect this potentially prophylac-
tic effect.

Descriptive and inferential statistical analysis
was performed using the SPSS software (IBM
Corporation, Armonk, NY, USA). Chi-square
independence test was used to evaluate the
association between the presence of hemorrhage
in each group and in each time-point. The
Mann—-Whitney test was used to assess the
homogeneity in the distribution of the number
of affected quadrants and maximum size in each
time-point of the follow-up. Differences between
treatment and control groups considering
demographic and clinical factors were evaluated
with the Pearson’s chi-square, Fisher’s exact,
and Student’s ¢ tests.

Results

The sample evaluated included 77 eyes from 77
patients, with a balanced distribution in terms of
gender (male/female, 50.6%/49.4%). Age of
patients recruited ranged from 28 to 86 years,
with a mean value of 68.4 *+ 10.7 years. A total of
41 patients were included in group 1 (patients
receiving prophylactic treatment with brimoni-
dine) and 36 patients in group 2 (control group).
Both groups were homogeneous in terms of age
(p = 0.117), gender (p = 0.915), treatment with
antiplatelet (p = 0.962) or anticoagulant drugs
(p = 0.699), and presence of blood hypertension
(p = 0.206) and diabetes mellitus types I
( = 0.679) and IT (p = 0.735).
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Figure 1. Incidence of subconjuntival hemorrhage in groups 1 [brimonidine group) and 2 (control group) of the

current study during the follow-up.

Regarding the presence of subconjunctival hem-
orrhage, the rate of eyes affected in the first post-
operative visit (visit 3) was similar in both groups
(p > 0.05), with a minimal trend of a higher
percentage of this condition in the group of
untreated patients. In visit 4, a significant differ-
ence in the incidence of subconjunctival hemor-
rhage was found between groups 1 and 2
(p = 0.022), with only 7.3% of eyes showing
this condition in group 1 and 28.6% of eyes in
group 2 (Figure 1). The number of conjunctival
quadrants affected by subconjunctival hemor-
rhage only differed significantly during the fol-
low-up in the last visit (p = 0.018). Most
patients treated with brimonidine (92.7%) did
not show subconjunctival hemorrhage at the end
of the follow-up, whereas this percentage was
71.4% in the control group or group 2 (Figure
2). In terms of severity, 8.6% of eyes of group 2
had two or more quadrants affected compared to
4.9% of eyes in group 1 (Figure 2). The maxi-
mum diameter of the largest hemorrhage
detected in each visit of the study was also meas-
ured, but differences between groups did not
reach statistical significance (visit 2, p = 0.587;
visit 3, p = 0.685; visit 4, p = 0.876).

Regarding the effect of antiplatelet and anticoag-
ulant treatments, only six patients in group 2 and
seven patients in group 1 referred to take anti-
platelet drugs, whereas anticoagulant treatments
were prescribed in four patients in group 2 and
three patients in group 1. Although there was a

trend to a better hemorrhagic result in eyes in
group 1, differences between groups as a function
of this type of treatments did not reach statistical
significance (p = 0.235). The presence of high
blood pressure or diabetes mellitus did not pro-
duce any relevant effect on the presence and
extent of subconjunctival hemorrhage in both
groups (p = 0.065).

No adverse effects or serious adverse effects were
recorded throughout the clinical trial.

Discussion

This is the first study evaluating the potential
benefit of the prophylactic use of brimonidine
preoperatively in terms of decreasing the risk of
conjunctival vascular damage during and after
vitreoretinal surgery. Therefore, our results can-
not be compared with any previous study.
However, some previous research has demon-
strated the preventive effect of brimonidine to
avoid the occurrence of subconjunctival hemor-
rhage in other ophthalmic surgeries, such as
LASIK, intravitreal injections, strabismus sur-
gery, and phacoemulsification cataract sur-
gery. %811 Ucar and Cetinkayal!> recently
published a study evaluating the topical use of
brimonidine in 22 patients prior to strabismus
surgery to determine its efficacy in relation to the
reduction of conjunctival bleeding and the pos-
sible better visualization of anatomical structures
during surgery. These authors concluded that
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Figure 2. Number of conjunctival quadrants affected by subconjuntival hemorrhage in groups 1 (brimonidine
group) and 2 (control group) of the current study during the follow-up.

the use of topical brimonidine before strabismus
surgery facilitates clear monitoring of anatomical
structures during surgery by effectively control-
ling hemorrhage. In the postoperative period, it
significantly reduces subconjunctival hemor-
rhage.!? According to this, brimonidine might
allow greater precision when placing and remov-
ing the 23G trocar during PPV as well as a better
evaluation of the scleral incisions once the sur-
gery is completed. In any case, it should be noted
that vitreoretinal surgery is longer in duration
and includes more manipulation of the ocular
(conjunctiva—sclera—choroid) tissues, especially
when introducing microcannulas, than other
microincisional surgeries. In a case series study
conducted in patients who underwent PPV for
epiretinal membrane peeling or macular hole
repair, ophthalmic brimonidine tartrate 0.1%
(topical solution) was prescribed to be applied
twice a day for a week before the surgery.!* At
the time of the surgery, most patients had a vit-
reous brimonidine concentration greater than 2
nM, and brimonidine at these concentrations is
known to activate alpha 2 receptors in animal
retinas, playing a neuroprotective role. In addi-
tion, the affinity of brimonidine for alpha 2 ver-
sus alpha 1 receptor is 790 times greater which
allows for a greater and faster vasoconstrictor
effect.810

Desco and colleagues® studied the effect of brimo-
nidine in terms of reducing the incidence of sub-
conjunctival hemorrhage after cataract surgery.
These authors concluded that the preoperative
use of brimonidine could significantly reduce the
incidence of this condition in subjects undergoing
this surgical procedure. A case-control study was
also conducted to evaluate the efficacy of brimoni-
dine to reduce the level of conjunctival and epis-
cleral hyperemia, and postoperative bleeding after
pterygium surgery.* This clinical research con-
cluded that brimonidine reduced the level of post-
operative bleeding in at least 50% of patients using
this prophylactic treatment compared to a control
group. A possible factor accounting for the fact
that only statistically significant differences in sub-
conjunctival hemorrhage were only detected in
the visit 4 may be the placement and removal of
microcannulas in vitrectomy, which is quite
aggressive for the conjunctival tissue in all patients.
In summary, our results are consistent with those
confirming the potential of brimonidine as a pre-
ventive treatment of subconjunctival hemorrhage
in other types of ocular surgery. A recent meta-
analysis from four clinical trials evaluating the effi-
cacy and safety of 0.025% brimonidine tartrate as
a topical vasoconstrictor for eye redness concluded
that this pharmacological agent is effective reduc-
ing eye redness with a good safety and tolerance
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profile and without tachyphylaxis or rebound eye
redness.?

The level of anxiety in patients requiring vitreo-
retinal surgery is often high due to the severity of
their pathology and the concern about surgery
itself.1> Vitrectomy surgery with the use of micro-
cannulas has shortened the duration of the post-
operative period, avoiding the need to use stitches,
which has also reduced postoperative discomfort.
Postoperative subconjunctival hemorrhage is very
striking and is usually a cause of concern in
patients and family members. In addition, a sub-
conjunctival blood collection may worsen the ocu-
lar surface discomfort associated with this surgery.8
Therefore, a simple maneuver, with less adverse
effects, such as brimonidine instilling, can provide
some benefits to patients undergoing vitreoretinal
surgery. In the current study, no difference in the
prophylactic effect of brimonidine was found
between patients taking antiplatelet drugs and
those with no medication (control group), as in a
previous study evaluating the preventive after
another type of ocular surgical intervention.® This
non-statistically significant result could obviously
be related to the significant limitation of the sam-
ple size in the group of patients who received anti-
platelet therapy. Future studies including larger
sample sizes would be necessary to achieve greater
number of diabetic and hypertensive patients or
under treatment with antiaggregants and antico-
agulants, since they are the patients with the high-
est risk of surgical bleeding, and possibly those
who could have the greatest benefit from this pro-
phylactic treatment. Specifically, it should be
noted that only six patients in the control group
and seven in the treatment group took antiplatelet
drugs in the current series.

The main limitation of the current study is the
size of the sample that did not allow to achieve a
greater number of diabetic and hypertensive
patients or patients treated with antiaggregants
and anticoagulants, which are the patients with
the highest risk of surgical bleeding and possibly
those with potential of showing the most relevant
benefit with this prophylactic treatment.
Furthermore, the standardization of smaller
caliber of vitrectomy would change the current
state and it would have to be verified with these
microcannulas, although the conjunctival aggres-
sion at the entrance and exit to the sclera—choroid
may be similar.

Conclusion

In conclusion, the prophylactic use of brimoni-
dine before microincisional vitreoretinal surgery
seems to be useful to decrease the incidence of
subconjunctival hemorrhage postoperatively and
to accelerate its resolution in the first postopera-
tive week, minimizing patient discomfort and aes-
thetic discomfort. This finding is mainly due to
the vasoconstrictor effect of brimonidine. Future
studies with larger sample sizes are needed to cor-
roborate these findings.
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