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The effect of intravitreal injection into different
quadrants on pain score
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SUMMARY Ozlem Giiler
® Selma Urfalioglu
Objective: To determine the effect of intravitreal injection into different ® Mete Giiler

quadrants on pain score and injection comfort.
Method: 304 patients were divided into 8 groups that included 38 patients

in each. The right and left eyes of the patients were divided into 4 quadrants, ORCID IDs of the authors:
superior temporal, inferior temporal, superior nasal, and inferior nasal. 0.G. 0000-0002-1444-7730
Intravitreal injections were performed in the room only used for this purpose S.U. 0000-0002-3709-6988

and by an experienced ophthalmologist. To eliminate drug-related factors M.G. 0000-0002-6232-8445

only intravitreal ranibizumab applied patients were included in the study.
Injections were performed on one of these quadrants 3.5 mm away from the
limbus using 30 gauge needle. All injections were performed under topical
proparacaine HCI anesthesia. The severity of the patient's pain after the
injection was evaluated by using the visual analog scale. Additionally, the
patient's stinging, injection comfort and injection safety were also assessed.
Results: 176 (57.9%) of the participants were male and 128 (42.1%) were
female. The mean age of all participants was 61,84+12,49 (20-90). Age
(p=0,793), gender (p=0,534), pain score (p=0,165), stinging score
(p=0,264), patient comfort score (p=0,555), injection safety score (p=0,079)
were similar between the groups. Pain (p<0,001) and stinging (p<0,001)
scores were higher in females (p<0,001). Patient comfort (p=0,001) and
injection safety (p=0,019) scores were lower in females.

Conclusions: No difference was found between the quadrants in terms of
pain score. Therefore, the physicians may prefer the most comfortable
quadrant for themselves and for their patients in intravitreal injection.
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INTRODUCTION

Intravitreal drug administrations have become the
most common procedures in ophthalmology today,
and their numbers are increasing rapidly over the
years. Intravitreal injections are widely used in the
treatment of age-related macular degeneration,
diabetic macular edema, proliferative diabetic
retinopathy, retinal vein occlusion, pathological
myopia, uveitis, endophthalmitis, and many other
diseases.! Steroids, antibiotics, antiviral and anti-
vascular endothelial growth factor (anti-VEGF)
drugs can be administered intravitreally. However,
in most pathological conditions, a single injection
is not sufficient for the treatment of diseases. Pain
during the injection affects the comfort of the
injection and may even cause patients to
discontinue treatment.> In this study, we
investigated the effect of intravitreal injection into
different quadrants on pain scores. Thus, we aimed
to determine the most painless quadrant for
intravitreal injection.

MATERIAL AND METHODS

Ethics committee approval was taken for this
prospective clinical study (Kahramanmarag Siit¢ii
Imam University Faculty of Medicine Clinical
Research  Ethics = Committee-decision  no:
2018/17/03), and the study was conducted in
accordance with the Declaration of Helsinki.
Patients were informed about the study content,
and informed consent was obtained from the
patients.

Patients with conjunctivitis, episcleritis, scleritis,
uveitis, keratitis, glaucoma, ocular surface
disorder, ocular surface susceptibility to any drops
were excluded from the study. Patients who
underwent surgical intervention other than
cataracts, who could not comply with the scoring
methods used in our research and who were
younger than 18 years were also excluded.

A total of 304 patients participated in the study.
The right and left eyes of the patients were divided
into 4 quadrants as superior temporal, inferior
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temporal, superior nasal, and inferior nasal. Thus a
total of 8 study groups each included 38 patients
were formed for the right and left eyes.

Group 1: Injection into the superior temporal
quadrant of the right eye group.

Group 2: Injection into the inferior temporal
quadrant of the right eye group.

Group 3: Injection into the superior nasal quadrant
of the right eye group.

Group 4: Injection into the inferior nasal quadrant
of the right eye group.

Group 5: Injection into the superior nasal quadrant
of the left eye group.

Group 6: Injection into the inferior nasal quadrant
of the left eye group.

Group 7: Injection into the superior temporal
quadrant of the left eye group.

Group 8: Injection into the inferior temporal
quadrant of the left eye group.

Intravitreal injections were performed only in the
room used for this purpose and by an experienced
ophthalmologist (S.U). To eliminate drug-related
factors, only patients who received intravitreal
ranibizumab (Lucentis®, Novartis) injections were
included in the study. One drop of proparacaine
HCl 0.5% (Alcaine drop, Alcon, USA) was
instilled into the eye of the patient, and the
periocular area was cleaned with 10% povidone.
After the sterile drape was covered, the eyelid
speculum was inserted to ensure the opening of the
eyelids, and then to prevent intraocular
contamination the eyelashes, conjunctiva, the
cornea was washed with 5% povidone. After
waiting for 30 seconds, the eye was again cleaned
with saline. After conjunctiva was dried, the
injection was performed from one of the above-
mentioned quadrants using a 30 gauge needle 3.5
mm behind the limbus. Pain sensation, stinging,
injection comfort, and injection safety scores were
evaluated after the injection.



Pain, stinging, and patient injection comfort scores
were determined by a doctor (Dr. O.G) who was a
different doctor than the one who made the
injection.

Pain scores were evaluated 1 minute after the
injection.® A 10-degree visual analog scale was
used to determine the pain score (0=no pain or
sensation of touch, 10=most severe pain ever).

Stinging scores in both groups were evaluated 5
minutes after injection (0=no stinging, 10=very
sharp stinging sensation).

The comfort scores of the patients in both groups at
the time of injection were evaluated with a 5-
degree satisfaction scale 5 minutes after injection
(5=excellent, 4=very good, 3=reasonable, 2=poor,
1=very poor).

The physician who made injections (S.U) assessed
the injection safety score with a 3-degree safety
score (0=no movement, 1=movement present but
does not threaten the procedure, 2=movement that
endanger the procedure).

Statistical Analysis

Statistical Package for the Social Sciences version
20 (SPSS-20) was used for statistical comparisons.
Previously normality was evaluated by using the
Shapiro-Wilk test. One-way analysis of variance
test was used for normally distributed parameters,
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and Kruskal Wallis variance analysis test was used
for non-normally  distributed  parameters.
Comparison for gender was made by chi-square
test. Pearson correlation analysis was performed
for normally distributed parameters and Spearman
correlation analysis for non-normally distributed
parameters.

RESULTS

Indications for intravitreal injection were diabetes
(204 patients, 67.1%), age-related macular
degeneration (62 patients, 20.3%), retinal vein
occlusion (34 patients, 11.2%), myopic choroidal
neovascular membrane (2 patients, 0.7%) and
telangiectasia (2 patients, 0.7%). 176 (57.9%) of
the participants were male, and 128 (42.1%) were
female. The mean age of all participants was
61.84+12.49(20-90) years. Age, pain, stinging,
injection comfort, and injection safety scores of all
groups are given in Table 1. Age (p=0.793), sex
(p=0.534), pain score (p=0.165), stinging score
(p=0.264), patient comfort score (p=0.555),
injection safety score (p=0.079) were similar
among the groups. Pain, stinging, injection comfort
and injection safety scores by gender are given in
Table 2. Pain (p<0.001) and stinging (p<0.001)
scores were higher in women. Patient comfort
scores (p=0.001) and injection safety scores
(p=0.019) were lower in women.

Table 1: Age, pain, stinging, patient comfort, and injection safety scores in groups. (R=Right, L=Left,
Sup=Superior, Inf=Inferior, Nas=Nasal, Temp=Temporal, Pat=Patient, Inj: Injection)

AGE PAIN STINGING | PAT.COMFORT | INJ.SAFETY

R. SUP.TEMP. 60,5+13,89 1,58+1,37 1,11£0,95 | 4,28+0,73 0,34+0,58
(25-85) (0-4) (0-3) (3-5) (0-2)

R. INF. TEMP. 61,18+15,90 1,501,03 0,84+0,88 | 4,42+0,60 0,24+0,54
(20-88) (0-4) (0-3) (3-5) (0-2)

R. SUP. NAS. 62,29+8,55 0,97+1,05 0,52+40,73 | 4,58+0,50 0,16=0,44
(41-81) (0-3) (0-2) (4-5) (0-2)

R. INF. NAS. 64,45+10,70 1,551,08 | 0,74+0,79 | 4,37+0,59 0,18+0,51
(39-89) (0-4) (0-3) (3-5) (0-2)

L. SUP. NAS. 63,00=12,68 1,29+0,93 0,79+0,81 4,47+0,73 0,079+0,27
(20-82) (0-3) (0-3) (2-5) (0-1)

L. INF. NAS. 62,21+12,43 137£1,07 | 0,6840,77 | 4,45+0,65 0,26:0,64
(28-90) (0-3) (0-3) (3-5) (0-2)

L.SUP. TEMP. | 59,55+12,93 161£1,17 | 0,8941,09 | 4,39+0,55 0,260,16
(28-82) (0-4) (0-4) (3-5) (0-1)

L. INF.TEMP. 61,61£12,07 1,74+1,31 0,84+1,13 | 4,29+0,69 0,2140,47
(20-83) (0-5) (0-4) (3-5) (0-2)




Table 2: Pain, stinging, patient comfort, and injection safety scores by sex.

MALE (n=176) | FEMALE (n=128) | P VALUE
PAIN 1,22+1,02 (0-4) | 1,76+1,23 (0-5) <0,001
STINGING 0,61+£0,75(0-4) | 1,07+1,04(0-4) <0,001
PATIENT COMFORT | 4,53£0,53(3-5) | 4,24+0,72(2-5) 0,001
INJECTION SAFETY | 0,13£0,40(0-2) | 0,27+0,57(0-2) 0,019
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When the patients in all groups were divided by age
as <65 years (162 patients) and >65 years (142
patients) groups, the pain (p=0.005) and stinging
(p=0.025) scores were higher in the >65 years
group. Injection comfort (p=0.109) and injection
safety (p=0.229) scores were similar between these
two age groups. There was a positive significant
correlation between age-pain (r=0.183, p=0.016)
and age-stinging (r=0.112, p=0.05). There was a
statistically insignificant negative correlation
between age and patient comfort score (r=-0,100,
p=0.082). There was no relationship between age
and injection safety (r=0.031, p=0.588). There was
a strong positive correlation between pain score
and stinging score (r=0.656, p<0.001). There was a
statistically ~ significant negative correlation
between pain score-patient comfort (r=0.810,
p<0.001) and stinging score-patient comfort (r=-
0.656, p <0.001) Injection safety decreased with
increasing pain (r=0.270, p<0.001) and stinging
(r=0.251, p<0.001) scores.

DISCUSSION

Various anesthesia methods were compared in
intravitreal injection. In a study comparing topical
proparacaine, topical tetracaine, lidocaine-
impregnated cellulose sponge and subconjunctival
lidocaine anesthesia, no difference was found in
terms of pain scores.* Another study compared
proparacaine drop, proparacaine
drop+subconjunctival lidocaine, lidocaine gel
anesthesia methods in intravitreal injection and
subconjunctival lidocaine was found to be the most
effective method to prevent pain and eye
movements.” Intravitreal injection after topical
proparacaine anesthesia has been reported to be
highly effective and inexpensive.’ We performed
all intravitreal injections with topical proparacaine
anesthesia.

Previous studies have found that some factors may
be associated with pain in intravitreal injection.
Shin et al. reported higher pain scores in women
than men.® Rifkin et al. found that pain scores were
higher in men in their study.” Masamba et al. found
that pain scores between men and women were
similar.® In our study, pain and stinging scores were
higher in women than men. Injection comfort and

safety scores were lower in women than in men.
Rifkin et al. reported that the pain score decreases
in older age (>65) in intravitreal injection.” This
finding is in contradiction with the results of our
study. We found pain and stinging scores higher in
the >65 age group than in the <65 age group. The
number of injections, anterior chamber
paracentesis, patient anxiety, and visual gain after
the first injection was found to be associated with
pain in intravitreal injection.**’ We did not
evaluate these variables in our study.

Some studies have found a relationship between
pain and needle diameter during the injection. In a
previous study, we found that the use of 30 gauge
needles instead of 27 gauge significantly reduced
pain scores in patients.” However, another study
reported that the use of a 30-gauge needle instead
of a 27-gauge needle did not have any superiority
in reducing pain. Nevertheless, 30 gauge needles
were preferred by all surgeons.'” We preferred 30
gauge needle for injection because we thought it
was easier to exceed the scleral resistance during
the injection.

There may also be a relationship between the
administered drug and the severity of pain. Since
the chemical structures of intravitreal medications
are different, they may cause varying degrees of
pain in the eye. Bilgin et al. reported that
intravitreal aflibercept injection was more painful
than intravitreal ranibizumab injection.!' In order
to standardize the sense of drug-induced pain, only
patients who received intravitreal ranibizumab
injections were included in the study.

Similar to our study, Karimi et al'* divided the eyes

of the patients into superotemporal, superonasal,
inferotemporal, and inferonasal quadrants to
evaluate the relationship between the injection site
and pain severity following intravitreal injection.
They used a 10-degree visual pain scale to assess
pain severity. They also investigated the
relationship among pain intensity during injection
and the number of injections, age, sex, and
indication for injection. The researchers reported
that injection into the superior temporal quadrant
causes the most severe pain. No significant
difference was found between the quadrants in
terms of pain severity in our study. These authors



reported that the severity of pain was higher in
women. This finding is consistent with our
research. No relationship was reported between
pain score and age in the same study. There was a
significant positive correlation between age and
pain and stinging scores in our study. A negative
correlation was reported between pain score and
number of previous injections. We did not examine
this relationship in our study. Compared to this
study, the number of participants was lower in our
study. On the other hand the authors did not
separate the eyes as right and left eyes. We formed
groups with equal number of patients for each
quadrant of the right and left eye in our study. We
think that this detail is essential for independent
evaluation of each eye.

Pain during intravitreal injection is usually mild."
When our injections were evaluated as a whole, our
pain scores were generally low. The physician who
applied intravitreal injections was right-handed in
this study, and injection from lower temporal
quadrants was found to be more comfortable for the
doctor. However, we did not measure the
convenience of injection in this study. Therefore,
our interpretation is a personal opinion.

CONCLUSION

Intravitreal injection with 0.5% proparacaine HCI
is a comfortable intervention for the patient. With
this form of anesthesia, patients experience a mild
amount of pain. No difference was found among
the quadrants in terms of pain score. Therefore, the
physicians may prefer the most comfortable
quadrant for themselves and for their patients in
intravitreal injection.
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