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ABSTRACT
Purpose: To compare the anesthetic effect of topical proparacaine hydrochloride 0.5% with sub-conjunctival
lidocaine 2% for intravitreal injection of Bevacizumab.
Study Design: Quasi experimental study.
Place and Duration of Study: Department of Ophthalmology Fauji Foundation Hospital, Rawalpindi, from July
2017 to January 2018.
Methods: Sixty 60 patients who needed intravitreal Bevacizumab were included in the study after approval from
the ethical review board. Exclusion criteria were patients with conditions that could affect pain sensation, acute
ocular inflammation, history of intravitreal injection, using systemic analgesic/sedatives, uncooperative patients
and unable to understand the pain scale. Written informed consent was taken. Name, age, gender, diagnosis,
previous intravitreal injection, hospital registration number, address and contact numbers were noted. Patients
were briefed about the visual analogue scale. Patients were divided into two groups. Group A received
proparacaine drops and group B was given subconjunctival lidocaine injections before intravitreal bevacizumab.
Results: The mean age of patients in this study was 60.38 ± 10.55 years. There were 03 (5.0%) males and 57
(95.0%) females. Majority of the patients (30%) presented with choroidal neovascularization followed by diabetic
maculopathy, vitreous hemorrhage, central retinal vein occlusion and proliferative diabetic retinopathy. Mean pain
score among both the groups was 3.67 ± 1.97 (topical group) and 1.70 ± 1.51 (sub-conjunctival group)
respectively which was statistically significant (p-value 0.000). Among age, diabetes, duration of diabetes and
hypertension, only hypertension had moderate correlation with the pain score (correlation coefficient = 0.316,
p values = 0.017).
Conclusion: Sub-conjunctival anaesthesia results in less pain during intravitreal drug administration as
compared to the topical anaesthesia.
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INTRODUCTION
Intravitreal injections are a standard and effective
method for the treatment of posterior segment diseases
like endophthalmitis, intraocular inflammation,
neovascular glaucoma, retinopathy of prematurity,
etc.1,2 Recently, use of intravitreal injection has seen
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an upsurge with the maturation of anti-vascular
endothelial growth factor (anti-VEGF) drugs for the
treatment of age related macular degeneration, diabetic
macular edema and macular edema following central
or branch retinal vein occlusion.3,4,5
Bevacizumab, VEGF-A inhibitor, is a recombinant
humanized monoclonal antibody that is typically used
for the treatment of colorectal cancer.6,7 It is used ‘off
label’ as intravitreal injection as it is cost effective and
similar in efficacy to other agents. Side effects include
endophthalmitis, transient rise in intraocular pressure,
pain, subconjunctival hemorrhage, rhegmatogenous
retinal detachment, macular hole, retinal pigment
epithelium tear, lens trauma and wound leak.8,9
Intravitreal Anti-VEGF treatment requires several
injections typically administered on a monthly basis.10
It is, therefore, of considerable interest to identify
some favorable anesthetics for this procedure.
However, to date there is no agreement on the
effectiveness of one anaesthetic over another.11 This is
partly because there is a genuine disagreement
between different studies on the expected pain scores
in different anesthetics. The most common modes for
administration of anesthetics are eye drops,
subconjunctival injections, lidocaine gel and lidocaine
soaked cotton tipped swabs.12
Kaderli and Avci have demonstrated that there is a
statistically significant difference in the post
intravitreal pain levels with the subconjunctival
injection being strongly favored over topical
anesthetics.13 In particular, Kaderli and Avci reported
a mean pain score of 1.64 ± 0.67 with topical
anaesthetic as opposed to 0.85 ± 0.2 for the subconjunctival group (p < 0.001) during intravitreal drug
administration. In contrast, Karabus et al. claimed no
statistically significant difference in the pain score
between topical anaesthetics (mean pain score 1.90)
and sub-conjunctival injections (mean pain score 1.71,
p = 0.746).4 It is this disagreement in the literature that
we address in this study.
We propose to investigate the pain level and focus
on subconjunctival injections and topical medications
as the two anesthetics of choice. This study is
important because so far only topical anesthetic is
being used in our hospital. Absence of any clear
recommendation for the better anaesthetic also makes
this study worthwhile. It is, therefore, imperative to get
the anesthetic right for this step.
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Purpose
To compare the anesthetic effect of topical
proparacaine hydrochloride 0.5% with subconjunctival lidocaine 2% for intravitreal injection of
Bevacizumab.

METHODS
This study was conducted at the Department of
Ophthalmology,
Fauji
Foundation
hospital,
Rawalpindi from July, 2017 to January, 2018. Ethical
committee of hospital approved this study. Sampling
Technique was non-probability consecutive sampling.
Inclusion criteria was age 20 – 70 years, both gender
and all patients presenting to Ophthalmology
Department of the hospital with diseases that required
intravitreal bevacizumab injection. Exclusion criteria
were patients with conditions that could affect pain
sensation, such as acute conjunctivitis, keratitis, stye,
acute dacrocystitis and neo-vascular glaucoma,
patients who already had received an intravitreal
injection, patients using systemic analgesic or
sedatives, uncooperative patients and those who were
unable to understand the pain scale. Sample size was
calculated by WHO calculator which it came out to be
30 in each group.13
The nature of study was explained to every subject
and a written informed consent was taken. Name, age,
gender, diagnosis, previous intravitreal injection,
hospital registration number, address and contact
numbers were noted. Patients were briefed about the
visual analogue scale. Patients were divided into two
groups. Group A received proparacaine drops and
group B was given subconjunctival lidocaine
injections before intravitreal bevacizumab.
The periocular area was cleaned with 10%
povidone iodine and 5% povidone iodine was instilled
in conjunctival sac 3 minutes before the injection. The
patients were divided in two groups based on lottery
method; one group had received proparacaine drops
and the other was given subconjunctival lidocaine
injections. A sterile lid speculum was applied and
intravitreal injection was given infero-temporally
3.5mm away from the limbus in pseudophakic and 4
mm away from the limbus in phakic eyes. After
withdrawing the needle, pressure was applied with a
sterilized cotton-tipped applicator to minimize vitreal
reflux and sub-conjunctival hemorrhage. Patients were
asked about their pain sensation immediately after the
injection. The pain score was noted on the visual
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analog pain scale aided by the Wong-Baker faces pain
scale. The visual analog pain scale classifies pain on a
continuous basis on a scale from 0 to 10, with 10
signifying the worst imaginable pain. The patients
were shown the scale on a chart of A3 paper size so as
to identify the pain score with a high sensitivity.
To eliminate bias, anaesthetic and intravitreal
injections were given by the same team and
investigation of pain was done by the staff nurse who
had not known the type of anaesthetic used. Data was
entered and analyzed in SPSS version 22.0.

RESULTS
The mean age for patients in the study was 60.38 ±
10.55 years. There were 03 (5.0%) males and 57
(95.0%) females. Female predominance was seen in
both groups which could be because of the fact that at
this facility, families of ex-servicemen were entitled
for treatment.
Frequency and percentage of diagnosis of patients
was assessed in the study. Majority of the patients
presented with choroidal neovascularization (CNV)
30%, diabetic maculopathy 25%, vitreous hemorrhage
16.7%, central retinal vein occlusion (CRVO) 15%
and proliferative diabetic retinopathy (PDR) 13.3%.
In Table 1 we show the demographic attributes of
the two groups. We ran the chi-square test of
homogeneity on this data to show that there was no
statistically significant difference in the demographic
distribution of the two groups from the point of view
of hypertension (p = 0.781), diabetes (0.791) and the
duration of diabetes (p = 0.284). While not shown in
the table, of the three males, one was assigned to
group A and the other two to group B. Hence, the two
groups represent homogenous samples.
The objective of the study was to compare topical
drops (proparacaine hydrochloride 0.5%) and
subconjunctival injection (lidocaine 2%) as
anaesthetics for the purpose of intravitreal drug
administration. In the study, mean pain score among
the two groups was 3.67 ± 1.97 and 1.70 ± 1.51,
respectively. Independent sample t-test was used to
compare mean pain score between the two groups
which was found to be statistically significant (p-value
0.000).

Table 1: Demographic attributes of patients included in the
study.

Hypertension
Yes
No

Anesthesia
Total
SubTopical
Conjunctival
N
%
N
%
N
%
30 100
30 100
60 100
21
70
20
66.7
41
68.3
9
30
10
33.3
19
31.7

Diabetes
Yes
No

30
18
12

100
60
40

30
19
11

100
63.3
36.7

60
37
23

100
61.7
38.3

30

100

30

100

60

100

56.7 21
43.3 9

70
30

38
22

Duration of
diabetes
> 10 years
< 10 years

17
13

63.3
36.7

P
value

0.781

0.791

0.284

Applying Pearson’s coefficient of correlation of
pain score with the age, as well as the dichotomous
categorical variables of diabetes, duration of diabetes
and hypertension, only hypertension had a statistically
significant moderate correlation with the pain score
(correlation coefficient = 0.316, p values = 0.017).
In Table 2, comparison between the two groups
regarding complications of administering the
intravitreal injection are shown.
Table 2: Complications of intravitreal injections in the two
groups.
1
2
3
4
5
6
7

Complications
Hyperemia
Sub-conjunctival hemorrhage
Chemosis
Keratitis
Raised IOP
Uveitis
Endophthalmitis

Group A
7 (23%)
5 (16.6%)
2 (6.67%)
Nil
Nil
Nil
Nil

Group B
9 (30%)
11 (36.6%)
16 (53.3%)
Nil
Nil
Nil
Nil

DISCUSSION
Intravitreal injections were first described by
Deutschmann and Ohm who used rabbit vitreous and
air to repair retinal detachments in humans.14
Nowadays, antivirals, antibiotics, anti-inflammatory
and vascular endothelial growth factor (anti-VEGF)
are given intravitreally as a standard ophthalmic
practice.
Intravitreal injections are now a part of the
standard treatment for retinal diseases. It is, therefore,
important to make the experience of intravitreal drug
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administration as pain-free for the patient as possible.
A study by the American Society of Retina Specialists
reported in 2010 that there was no clear preference for
use of anaesthetic during intravitreal injection
administration. It was found that 25.44% specialists
preferred topical anaesthetic drops, 25.15% used a
topical gel, 26.33% used pledget in combination with
drops, while 22.19% used subconjunctival injections.4
The mean pain score of our study is 2.68 ± 2.00
for both groups which is consistent with the mean pain
score of 2.14 ± 1.90 reported by Kaderli et al.13 In our
study, mean age (years) in the study was 60.38 ± 10.
Similarly, for Kaderli et al,13 mean age in years was 59
± 14.5.
In our study, mean pain score of topical and
subconjunctival groups was 3.67 ± 1.97 and 1.70 ±
1.51 respectively. The difference is statistically
significant (p = 0.000). Likewise, Kaderli and
Avcireport reported mean pain score of 1.64 ± 0.67
with topical anaesthetic as opposed to 0.85 ± 0.2 for
the sub-conjunctival group (p < 0.001) during
intravitreal drug administration.13 Similarly, Andrade
et al, compared the effectiveness of topical
proparacaine, subconjunctival lidocaine and 2%
lidocaine gel. They reported that 86.2% patients who
received sub-conjunctival anaesthetic rated the overall
procedure of receiving an intravitreal injection as very
good or excellent (37.9%). No one receiving topical
drops reported the procedure as being excellent and
only 19.2% reported it as being very good. Patients in
topical drops group had the worst mean pain scores
during the injection. They concluded subconjunctival
lidocaine was most effective in preventing pain.
Lidocaine gel was effective but it had high incidence
of keratitis. They also studied the eye movement while
administering the intravitreal injection and concluded
that sub-conjunctival group had the least eye
movement consistent with a low mean pain score.
Whereas, chemosis was high in subconjunctival group,
the overall conclusion of the superiority of using
subconjunctival anaesthetic is quite consistent with our
findings.15
In our study, chemosis was more in
subconjunctival group which is consistent with results
of Andarde et al.15 Kozak et al reported a higher rate of
chemosis in the subconjunctival group.16 While
Andarde et al15 advocated the use of subconjunctival
anaesthetic as compared to lidocaine gel, Kozak et al16
had recommended the use of gel based on higher rate
of chemosis.
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Karabus et al found higher incidence of
subconjunctival hemorrhage in patients of sub
conjunctival group which is consistent with our study.4
However, it is to be noted that whereas 36.6% patients
reported subconjunctival hemorrhage as compared to
16.6% patients in topical group, the hemorrhage was
not troublesome to the patient. In our experience,
chemosis and subconjunctival hemorrhage were not
very bothersome to the patients as compared to the
pain.
Blaha et al found no statistically significant
difference in pain score while comparing four different
anaesthetic methods (proparacaine, tetracaine,
lidocaine pledget and subconjunctival injection of
lidocaine).17 This, of course, is in contradiction to our
study as well as that of Kaderli et al.13
Rifkin and Schaal observed factors that could
influence pain during in-office intravitreal drug
administration.10 They observed factors (improved
vision from previous injection, female gender, age
greater than 65 years and number of injection) that
could influence pain. Pain decreased with each
subsequent injection. We therefore excluded such
patients (those that had received intravitreal drugs in
the past).
Cohen et al concluded that most patients preferred
sub conjunctival anesthesia to topical anesthesia for
intravitreal injections.18 They suggested to give ample
time after subconjunctival anaesthetic and based their
recommendations on patients’ preference. According
to them 88% patients preferred subconjunctival
anesthesia and 12% preferred topical anesthesia for
on-going treatments.18
A survey of Canadian retina specialists showed
that at least a quarter of them routinely used
subconjunctival anaesthetics and up to half of them
infrequently used the same.19,20
Complications reported in the literature of
intravitreal injections include raised intraocular
pressure, uveitis and endophthalmitis. No patient in
our study reported these complications.
The drawbacks in our study are small sample size
and short term follow-up. These should be addressed
in a more detailed analysis.

CONCLUSION
Subconjunctival anaesthesia results in less pain during
intravitreal drug administration compared with topical
anaesthesia.
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