Clinical Ophthalmology Dove

ORIGINAL RESEARCH

Potential Risk Factors for Ocular Pain in Patients
Undergoing Multiple Intravitreal Injections of
Anti-Vascular Endothelial Growth Factor

Nadyr A Damasceno "2, Juliana Angélica Estevao Oliveira 2, Nicolas AYannuzzi3,
Harry Flynn Jr 3, Mauricio Maia 2, Eduardo F Damasceno 4, Michel Eid Farah?

'"HNMD, Hospital Naval Marcilio Dias, Department of Ophthalmology, Rio de Janeiro, RJ, Brazil; 2UNIFESP, Universidade Federal de Sio Paulo,
Department of Ophthalmology, Sao Paulo, SP, Brazil; 3BPEI, Bascom Palmer Eye Institute, Department of Ophthalmology, Miami, FL, USA; 4UFF,
School of Medicine, Universidade Federal Fluminense, Department of Ophthalmology, Niteroi, R}, Brazil

Correspondence: Eduardo F Damasceno, School of Medicine, Universidade Federal Fluminense, Department of Ophthalmology, Marques Do Parana
303, Niterdi, RJ, 2550-030, Brazil, Email e_damasceno@yahoo.com

Purpose: To assess ocular pain in patients undergoing multiple intravitreal injections of anti-vascular endothelial growth factor (anti-
VEGF) who have previous factors that may influence pain sensitivity.

Methodology: This is a prospective, observational, case series study involving patients who underwent multiple (=3) pro re nata
intravitreal injections of ranibizumab or aflibercept to treat any cause of chorioretinal vascular disease. Ocular pain was assessed by the
numerical analog scale during intravitreal injection. For this study, the main variable was ocular pain and the secondary variables
included age, sex, previous history of glaucoma, primary retinal vascular disease, severe dry eye history, trigeminal pain, scleral buckle
surgery, collagen diseases, fibromyalgia, severe migraine history, pars plana vitrectomy, scleral thickness measurements, and type of
anti-VEGF.

Results: In a total of 894 patients, 948 eyes (4822 intravitreal injections), 793 patients (88.6%) had ocular pain sensitivity between no
pain to mild pain, 80 patients (8.9%) had moderate ocular pain, 15 patients (1.6%) had severe ocular pain, and 6 patients (0.7%) had
extremely severe ocular pain. Patients with severe dry eye (p = 0.01) and previous history of scleral buckle surgery (p = 0.01) showed
a significant correlation with ocular pain during intravitreal injection. Pars plana scleral thickness (>550 um) and diabetic neuropathy
were associated with ocular pain but did not meet the criteria for statistical significance (p = 0.09 and p = 0.06, respectively).
Conclusion: Dry eye and prior scleral buckle surgery may contribute to pain associated with intravitreal injection. These issues
should be taken into consideration in patients undergoing multiple intravitreal injections.
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Introduction

Anti-vascular endothelial growth factor (anti-VEGF) delivered by intravitreal injection (IVI) is standard for treating
chorioretinal vascular diseases such as diabetic macular edema, neovascular age-related macular degeneration, and
macular edema associated with retinal vein occlusion, among others.'® Currently, this therapy has a favorable safety
profile, with patient pain tending to be mild regardless of topical anesthesia.” '! However, multiple treatments are often
required because of the short half-life of these drugs and the high rate of disease recurrence.”'?

The objective of the current study was to assess ocular pain in patients receiving multiple IVIs of anti-VEGF who

have previous factors that may influence the degree of pain.

Methodology
This was a prospective, observational, case series study of patients receiving multiple IVIs between October 1st, 2023,
and January 31st, 2024, at the Navy Hospital in Rio de Janeiro, Brazil.
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The current study was approved by the Research and Ethics Committee under No. 71622623.4.0000.5256 and
adhered to the guidelines and norms of the Declaration of Helsinki for Research with Human Beings (National Health
Council Resolution 196/1996). All participants provided written informed consent before entering the study. Inclusion
and exclusion criteria were applied.

The inclusion criteria included patients who received at least 3 IVIs of ranibizumab or aflibercept, before entering in
this study, in a pro re nata regimen to treat various causes of chorioretinal vascular diseases. Exclusion criteria included
patients who received less than 3 IVIs of anti-VEGF, patients who did not agree to participate, age less than 18 years,
inability to comprehend the pain scale, eyes operated on less than 6 months, and the presence of active ocular infection,
among others.

Twenty-five patients were excluded from this study, 20 for having received <3 anti-VEGF injections, 2 did not agree
to participate, and 3 were unable to understand the pain scale.

The collected data included age and sex, ocular history (glaucoma, dry eye, scleritis, episcleritis, anterior uveitis,
scleral hyaline plaque, collagen disease, fibromyalgia, trigeminal pain, migraine, diabetic neuropathy, systemic pain, and
herpes zoster), ocular surgical history, and diagnostic indication for treatment were collected.

Severe dry eye was defined as prior history of canalicular lacrimal plug therapy.

All patients were submitted to a complete ophthalmologic examination that included best-corrected visual acuity
(BCVA) with the Snellen chart, slit-lamp biomicroscopy (Takagi Inc., Nakano Gen, Japan), intraocular pressure (IOP)
with Goldmann tonometer, indirect ophthalmoscopy (Welch Allyn Inc., Skaneateles Falls, NY, USA), and scleral
thickness at the injection site (3.5 mm from the limbus in pseudophakic eyes and 4 mm from the limbus in phakic
eyes) measured with spectral domain optical coherence tomography — DRI-OCT Triton Swept Source (Topcon, Tokyo,
Japan).

Ocular Pain
Ocular pain was defined as an adverse event that occurred during pars plana injection of anti-VEGF and lasted at least 30
seconds. Ocular pain was measured only during the last IVI. All patients were asked to grade the IVI 1 minute after the
procedure, using an analogic ocular pain scale (AOPS) of 0 to 10 levels, which was classified for this study in four levels
as follow:

Level 0, 1 and 2 - Absent to mild ocular pain

Level 3, 4, and 5 - Moderate ocular

Level 6, 7, and 8 - Severe ocular pain

Level 9 and 10 - Extremely severe ocular pain

For this study, the number of injections was defined as the number of previous injections in the eye plus the number
of injections done during the study.

Ocular AnesthesiaTechnique and Injection Procedure

The eyelid was washed with 4% povidone-iodine, and a sterile plastic drape was placed over the eyelashes. All patients
were anesthetized with tetracaine drops on the ocular surface 3 times, 1 minute before the procedure. Next, 4% povidone-
iodine was applied to the ocular surface and a sterile speculum was placed. Lidocaine gel was applied with a cotton swab
to the IVI site (3.5 mm from the limbus for pseudophakic patients and 4 mm from the limbus for phakic patients), 30
seconds before. This was the routine anesthetic technique used in all patients. The injections were performed on the
superotemporal quadrant of each eye using a 30-gauge needle.

Investigated Variables
The main variable was the ocular pain level, which was classified into four levels.

The secondary variables were the demographic data, ocular data, and systemic comorbidities data as below:

The demographic data were sex, age (mean and standard deviation), and age groups (up to 40 years old, and over 40
years old);
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The ocular data were lens status (phakic or pseudophakic); scleral thickness at the injection site (up to 550 pm or
more than 550 pm); laterality (unilateral or bilateral); type of anti-VEGF used (ranibizumab or aflibercept); primary
diagnosis (diabetic macular edema, retinal vein occlusion, exudative age-related macular degeneration, myopic neovas-
cular membrane, among others), prior scleral buckling surgery, presence of scleral hyaline plaque; history of severe dry
eye, glaucoma, scleritis, episcleritis, and anterior uveitis; and history of ocular herpes zoster.

The data on systemic comorbidities were collagen diseases, fibromyalgia, trigeminal pain, severe migraine, diabetic
neuropathy, and history of systemic pain.

Statistical Analysis
The main variable was correlated with the secondary variables to assess the risk factors for pain. Fisher’s test or chi-
square test was used to analyze nominal variables such as sex, lens status, retinal vascular disease, prior scleral buckle
surgery, presence of hyaline plaque, severe dry eye, history of glaucoma, scleritis, episcleritis, and anterior uveitis, and
associated comorbidities as well. Kruskal-Wallis test was employed to evaluate categorical variables with ordinal
subcategories such as age group and pars plana scleral thickness measurement. The numerical variables age was
exhibited by mean and standard deviation (SD) and analyzed with the Student’s #-test. McNemar’s chi-square test
evaluated paired nominal variables such as laterality.

The software SPSS version 23.0 (2015, IBM Corporation, Chicago, USA) was used for statistical analyses. The level
of significance was set at 5% (p <0.05).

Results

A total of 894 patients (948 eyes) were included in the current study, of whom 88.6% of patients reported absence to mild
ocular pain, while a 2.3% of patients reported severe to extremely severe ocular pain during IVIs. The total number of
injections was 4822 injections, 2168 injections performed before entering the study and 2654 injections performed during
the study. The demographic and clinical data are shown in Table 1.

Table | Demographic and Clinical Data of Study Participants

Collected Data n = 948 Eyes / 894 Patients Sub-Items Sample
Number (%)
Patients demographic Sex Male 415 (46.2)
characteristics
Female 479 (53.8)
Age - years old Mean * SD 624 + 228
Age group Up to 40 262 (29.2)
Over 40 632 (70.8)
Anatomical features of the eye Lens status Phakic 299 (31.5)
Pseudophakic 649 (68.5%)
Pars plana scleral thickness Up to 550 pm 695 (73.3%)
measurements
More than 550 pm 253 (26.7%)
Laterality Bilateral 222 (23.3)
Unilateral 726 (76.7)
Eye intervention Characteristics Anti-VEGF type Ranibizumab 491 (51.8)
Aflibercept 457 (48.2)
(Continued)
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Table | (Continued).

Chorioretinal Diseases AMD 318 (33.5)
DME 461 (48.6)
RVO 132 (13.9)

High myopia 37 (3.9)

Scleral buckle surgery Present 42 (4.4)
No 906 (95.6)
History of glaucoma Present 367 (38.7)
No 581 (61.3)

History of severe dry eye Present 45 (4.7)
No 903 (95.3)
Scleral hyaline plaque Present 255 (26.8)
No 693 (73.2)

History of scleritis, episcleritis, Present 18 (1.8)
and anterior uveitis Ne 930 (98.2)

Trigeminal pain Present 72 (8.1)
No 822 (91.9)

History of severe migraine Present 52 (5.9)
No 842 (94.1)
Collagen disease Present 141 (15.6)
No 753 (84.4)
Diabetic neuropathy Present 356 (39.8)
No 538 (60.2)

Fibromyalgia Present 22 (2.5)
No 872 (97.5)

History of other systemic pain disorders Present 27 (3.1)
No 867 (96.9)

Abbreviations: n, number of patients and percentage of patients (%); AMD, age-related macular degeneration; DME, diabetic macular edema; RVO,

retinal vein occlusion.

The main outcomes from the correlation between ocular pain and the demographic and eye data, and intervention

characteristics are displayed. (Table 2 and Table 3). Age, age group, sex, lens status, hyaline plaque, eye laterality and

type of anti-VEGF did not show significant correlation with eye pain in patients undergoing IVIs. There were no cases of

ocular herpes zoster among patients.

The primary eye disease and past history of ocular illness such as glaucoma, scleritis, episcleritis, and anterior uveitis

did not influence ocular pain during IVIs (Table 4). Regarding non-ocular pathologies associated with pain, such as
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Table 2 The Correlation of the Demographic Data with the Level of Ocular Pain

Population Studied 894 Patients Analog Ocular Pain Scale (AOPS)
Absent to Mild Moderate Severe Extremely Severe P
n= 793 (88.6) n = 80 (8.9) n =15 (1.6) n =6 (0.7)
Demographic Data Sex Male 373 (47.1) 34 (42.4) 6 (39.1) 2 (28.5) 0.73%
Female 420 (52.9) 46 (57.6) 9 (60.9) 4 (71.5)
Age Mean + SD 59.7 £ 189 637117 61 £ 156 67.1 £25 0.16*
Age group | Up to 40 years 221 (27.9) 31 (38.8) 7 (46.7) 3 (50.0) 0.53%
Over 40 years 572 (72.1) 49 (61.2) 8 (53,3) 3 (50.0)

Notes: “Chi-square test, *Kruskal-Wallis test, *Student t-test, p-value statistical significance, (%) — sample percentage. Items analyzed as significant data through statistical
tests (p < 0.05).

Table 3 The Correlation of Eye Data and Intervention Characteristics with the Level of Ocular Pain

Population Studied 948 Eyes Analog Ocular Pain Scale (AOPS)
Absent to Mild Moderate Severe Extremely Severe P
n= 840 (88.6) n=285(8.9) | n=16(1.6) n=7(0.7)
Anatomical features Lens status Phakic 251 (35.8) 34 (43.7) 7 (39.1) 3 (42.9) 0.15%
of the eye
Pseudophakic 589 (64.2) 51 (56.3) 9 (60.9) 4 (57.1)
Pars plana scleral thickness Up to 550 pm 622 (74.1) 6l (71.7) 9 (81.2) 3 (42.9) 0.09*
measurements
More than 550pm 218 (25.9) 24 (21.3) 7(18.8) 4 (57.1)
Laterality Unilateral 636 (75.7) 71 (83.6) 13 (81.2) 6 (85.7) 0.16™
Bilateral 204 (24.2) 14 (16.4) 3(18.8) 1 (14.3)
Intervention Anti-VEGF type Ranibizumab 432 (51.4) 47 (55.2) 9 (56.2) 3 (429) 0.84"
characteristics
Aflibercept 408 (49.6) 38 (44.8) 7 (43.8) 4 (57.1)
Operated eyes Scleral buckle surgery Present 31 (3.6) 6(7.1) 3(18.8) 2 (28.5) 0.01%
No 809 (96.4) 79 (92.9) 13 (86.2) 5(71.5)
Primary eye Chorioretinal diseases AMD 282 (37.1) 30 (38.8) 4 (25.0) 2 (28.5) 0.98"%
diseases
DME 409 (48.4) 39 (48,2) 9 (60.9) 4 (57.1)
RVO 118 (14.4) I (12.9) 2 (12.5) 1 (14.4)
High Myopia 31 (3.6) 5(5.8) 1 (6.25) 0

Notes: #Exact Fisher Test, “Chi-square test, “McNemar Chi-square paired test, ¥Kruskal-Wallis test, p-value statistical significance, (%) — sample percentage. ltems in bold
analyzed as significant data through statistical tests (p < 0.05).

a history of trigeminal pain, severe migraine, collagen diseases, fibromyalgia, and other pathologies followed by
complaints of pain elsewhere, no correlation with ocular pain during IVIs was observed (Table 5).

Pain score with respect to previous scleral buckle surgery (p = 0.01) and history of severe dry eye (p = 0.01) yielded
statistically significant results, while scleral thickness (p = 0.09) and diabetic neuropathy (p = 0.06) demonstrated
a certain degree of correlation but without statistical significance (p > 0.05) (Tables 3-5).

Of the 45 patients with severe dry eye, 4 had severe ocular pain and 3 had extremely severe ocular pain measured by
AOPS.

Concerning patients who underwent previous scleral buckle surgeries, 30 out of 42 had round silicone encircling band
plus silicone tire, while 12 out of 42 patients had round silicone encircling band only.
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Table 4 The Correlation of Ocular History Disorders and Findings with Level of Ocular Pain

Population Studied 948 Eyes Analog Ocular Pain Scale (AOPS)
Absent to Mild Moderate Severe Extremely Severe P
n= 840 (88.6) n = 85 (8.9) n =16 (1.6) n=7 (0.7)
Eye history disorders and History of glaucoma Present 318 (37.8) 36 (41.1) 9 (60.9) 4 (57.1) 0.29*
findings
No 522 (62.2) 49 (58.9) 7 (39.1) 3 (429)
History of severe dry eye Present 32 (3.9) 6 (7.1) 4 (25.0) 3 (42.9) 0.01#
No 808 (96.1) 79 (92.9) 12 (75,0) 4 (57.1)
Scleral hyaline plaque Present 235 (27.9) 16 (18.8) 4 (25.0) 0 0.35%"
No 605 (72.1) 69 (81.2) 12 (75,0) 7 (100)
History of scleritis, episcleritis, Present 14 (1.7) 3 (3.6) 1 (6.3) 0 0.34"%"
anterior uveitis
No 826 (98.3) 82 (96.4) 15 (93.7) 7 (100)

Notes: #'Exact Fisher Test, “Chi-square test, p-value statistical significance, (%) sample percentage. Items analyzed as significant data through statistical tests (p < 0.05).

Table 5 The Correlation of the Systemic Comorbidities with the Level of Ocular Pain

Population Studied 894 Patients Analog Ocular Pain Scale (AOPS)
Absent to Mild Moderate Severe Extremely Severe P
n= 793 (88.6) n=280(8.9) | n=15(l.6) n=6 (0.7)
Systemic Trigeminal pain Present 66 (8.3) 05 (5.9) I (12.5) 0 0.99%
comorbidities
No 727 (91.7) 75 (94.1) 14 (87.5) 6 (100)
History of severe Present 42 (5.3) 9 (11.3) I (12.5) 0 0.98%
migraine
No 751 (94.7) 71 (88.7) 14 (87.5) 6 (100)
Collagen disease Present 123 (15.6) 13 (16.2) 4 (26.7) 1 (16.7) 0.70%
No 670 (84.4) 67 (83.8) 11 (73,3) 5(83.3)
Diabetic neuropathy | Present 305 (38.4) 38 (47.5) 10 (66.7) 3 (50.0) 0.06"
No 488 (61.6) 42 (52.5) 5(33.3) 3 (50.0)
Fibromyalgia Present 18 (2.2) 2 (2.5) 1 (6.7) 1 (16.6) 0.10%
No 775 (97.8) 78 (97.5) 14 (93.3) 5(83.4)
History of other Present 21 (2.6) 4 (5.0 | (6.6) 1 (16.7) 0.1
systemic pain N 772 (97.4 76 (95.0 14 (93.4 5 (83.3
complaint ° 74 (95.0) (934) 83.3)

Notes: *'Exact Fisher Test, #Chi-square test, p-value statistical significance, (%) — sample percentage. Items analyzed as significant data through statistical tests (p < 0.05).

Discussion

In 2004, in light of the increasing number of IVIs in retinal pharmacotherapies, a group of experienced investigators
established a consensus of recommendations to optimize this procedure.'*'* Currently, IVIs have become the standard
treatment for a variety of chorioretinal vascular diseases.'> 7 To the best of our knowledge, this is the first study so far to
evaluate ocular pain in patients subjected to IVIs who have previous factors that may influence the sensation of pain, as
studies generally list these factors as exclusion criteria.
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In 2012, Rifkin et al prospectively analyzed factors that could be related to ocular pain during in-office IVI in patients
who received at least 5 consecutive monthly injections. In their study, improvement in vision from previous injections,
female sex, and age >65 years resulted in a significant correlation with ocular pain score, while ocular pain decreased
with each consecutive injection. Furthermore, they observed that ocular pain may last for at least 3 to 7 days after the
procedure. In relation to their results, they assumed that female sex might have optimism with favorable outcomes,
ageing process decreased the tactile sensitivity, and patients became emotionally prepared for the next injections. Of note,
patients with diabetic peripheral neuropathy and any other prior ocular surgery other than uncomplicated cataract surgery
were excluded from their study.'® Yu et al reported that diabetic peripheral neuropathy might be associated with reduced
and sparse distribution of corneal nerves, which implied reduced sensitivity.'® Despite the lack of statistical significance
in our study, patients with diabetic neuropathy achieved greater pain scores, which can be explained by the intense stress
that these patients are constantly submitted to when dealing with a chronic disease. Rifkin et al found no changes in pain
perception related to the diagnosis for which patients were being treated.'® Recently, Chandrasekaran and coauthors
conducted a study to assess ocular pain at the time of [VIs in patients undergoing cooling anesthesia. They excluded from
their study patients with severe dry eye and past history of uveitis and vitrectomy.?’ Although, in the real world,
chorioretinal vascular diseases can occur in patients with other ocular or systemic comorbidities.

In a study by Moisseiv et al, they compared the pain between IVI of Ozurdex versus IVI of bevacizumab. Sex, age,
number of injections, injection indications, and type of intravitreal medication did not show significant correlation with
the pain score.”’ Likewise, our results are similar to those of Moisseiv et al regarding these pain risk factors in patients
receiving anti-VEGF injections. In their study, pseudophakia demonstrated greater eye pain during Ozurdex injections.>!
By contrast, lens status was not a significant risk factor for eye pain in patients undergoing bevacizumab injections.”> We
observed the same results in relation to this risk factor. It’s important to observe that Ozurdex needle is 2.25 times wider
than bevacizumab needle, which could influence the higher pain score.

Segal et al detected eye pain level >6 in 10% of their patients, while we detected the same level in 2.3% of our
patients, despite their exclusion of patients with conditions that could affect pain sensation.”® Moreover, Nguyen et al
reported 5% of patients with eye pain level >6. They thought that the level of preoperative anxiety and pain during prior
IVIs played a role in this finding.* In the current study, we only included patients who had already received > 3 IVIs
before entering the study to reduce the impact of anxiety during the first injections.

Pain at the IVI site is very common, mainly in patients undergoing multiple injections.” Shiroma et al conducted
a systematic review to evaluate the effectiveness of various local anesthetic techniques for IVL.'® Shiroma et al and
Kozak et al observed a mild eye pain regardless of the topical anesthesia technique that was used, whereas Blaha et al
detected mild to moderate eye pain.'®*>’ Generally, pain during intravitreal injections is mild.”* ** LaHood et al found
a statistical difference between patients with eye pain who received the first injection and those who received it more than
once.” Nevertheless, there are some controversies regarding the correlation between the number of injections and pain
level. In our study, we identified eye pain during IVIs in patients that received prior multiple injections, although we only
measured it once. In the same way, in many studies, eye pain has been collected in a single intravitreal injection.’
Besides, Massamba et al did not identify association between previous injections and the degree of pain.**

We investigated eye pain in patients undergoing IVIs, especially those who had prior characteristics that could
interfere with the sensation of pain. Severe and extremely severe eye pain were significantly associated with past history
of scleral buckling surgery and severe dry eye. Thus, in a prospective study by Nadyr et al, eye pain was evaluated in
patients submitted to scleral buckling surgeries. After surgery, eye pain resolved in 72% of patients within 30 days,
whereas in 18% of patients, it coursed chronically for at least 6 months. Patients who exhibited the highest pain score at
the beginning of the postoperative period were the same ones who developed chronic pain. Additionally, the authors
thought that the chronic eye pain was caused by compression of the ciliary nerve endings against the sclera, particularly
in cases where larger scleral implants were used.>> Likewise, we suppose that nociceptive stimulation may predispose to
severe eye pain in patients with previous scleral buckling surgery during IVI. In patients with severe dry eye,
a subclinical inflammation may be activated when IVI is applied, although self-limited.
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The lack of baseline measurement of ocular pain is a limitation for this study, as it could provide information on
whether patients already had a certain degree of chronic pain. However, patients did not complain of eye pain during
ophthalmological examinations at the beginning of this study.

In conclusion, prior history of scleral buckle surgery and severe dry eye may impact pain sensitivity during
intravitreal injections of anti-VEGFs.

Disclosure
The authors report no conflicts of interest in this work.

References

1. Brown DM, Boyer DS, Csaky K. et al. Intravitreal nesvacumab (Antiangiopoietin 2) plus aflibercept in diabetic macular edema: phase 2 RUBY
randomized trial. Retina. 2022;42(6):1111-1120. doi:10.1097/IAE.0000000000003441
2. Servillo A, Zucchiatti L, Sacconi R, et al. The state-of-the-art pharmacotherapeutic management of neovascular age-related macular degeneration.
Expert Opin Pharmacother. 2023;24(2):197-206. doi:10.1080/14656566.2022.2154145
3. Gambrell J, Schall S. Topical anesthesia for intravitreal injection. Expert Opin Drug Deliv. 2012;9(7):731-733. doi:10.1517/17425247.2012.685156
4. Rosenfeld PJ, Brown DM, Heier JS, et al. Ranibizumab for neovascular age-related macular degeneration. N Engl J Med. 2006;355(14):1419-1431.
doi:10.1056/NEJMoa054481
5. Falavarjani KG, Nguyen QD. Adverse events and complications associated with intravitreal injection of anti-VEGF agents: a review of literature.
Eye. 2013;27(7):787-794. doi:10.1038/eye.2013.107
6. Wong TY, Liew G, Mitchell P. Clinical update: new treatments for age-related macular degeneration. Lancet. 2007;370(9583):204-206.
doi:10.1016/S0140-6736(07)61104-0
7. Nicholson BP, Schachat AP. A review of clinical trials of anti-VEGF agents for diabetic retinopathy. Graefes Arch Clin Exp Ophthalmol. 2010;248
(7):915-930. doi:10.1007/s00417-010-1315-z
8. Wong TY, Scott JU. Clinical practice retinal-vein occlusion. N Engl J Med. 2010;363(22):2135-2144.
9. Shin SH, Park SP, Kim Y-K. Factors associated with pain following intravitreal injections. Korean J Ophthalmol. 2018;32(3):196-203.
doi:10.3341/kjo.2017.0081
10. Shiroma HF, Takaschima AKK, Farah ME, et al. Patient pain during intravitreal injections under topical anesthesia: a systematic review. /nt J Ret
Vitr. 2017;3(23):1-10.
11. Davis MJ, Pollack JS, Shott S. Comparison of topical anesthetics for intravitreal injections: a randomized clinical trial. Retina. 2012;32(4):701-705.
doi:10.1097/IAE.0b013e31822f27ca
12. McClard CK, Wang R, Windham V, et al. Questionnaire to assess life impact of treatment by intravitreal injections (QUALITII): development of
patient-reported measure to assess treatment burden of repeat intravitreal injections. BMJ Open Ophthalmol. 2021;6(1):1-7.
13. Flynn HW, Scott IU. Intravitreal injections: the route of retinal pharmacotherapies. Retina. 2004;24(5):S1. doi:10.1097/00006982-200410001-
00001
14. Aiello LP, Brucker AJ, Chang S, et al. Evolving guidelines for intravitreous injections. Retina. 2004;24:S3-S19.
15. Damasceno NA, Yannuzzi NA, Maia M, et al. Transient central retina artery occlusion in patients undergoing intravitreal anti-vascular endothelial
growth factor injections. Euro J Ophthalmol. 2022;32(5):2819-2823. doi:10.1177/11206721211066196
16. Doshi RR, Bakri SJ, Fung AE. Intravitreal injection technique. Semin Ophthalmol. 2011;26(3):104-113. doi:10.3109/08820538.2010.541318
17. Sanabria MR, Montero JA, Losada MV, et al. Ocular Pain after intravitreal injection. Curr Eye Res. 2013;38:278-282. doi:10.3109/
02713683.2012.758290
18. Rifkin L, Schaal S. Factors affecting patients’ pain intensity during in office intravitreal injection procedure. Retina. 2012;32(4):696-700.
doi:10.1097/IAE.0b013e3182252ad3
19. FsX Y, Lee PSY, Yang L, et al. The impact of sensory neuropathy and inflammation on epithelial wound healing in diabetic cornea. Prog Retin Eye
Res. 2022;89:101039. doi:10.1016/j.preteyeres.2021.101039
20. Chandrasekaran PR, Aziz AA, Khan H, et al. Cooling anesthesia for intravitreal injections — A review. Clin Ophthalmol. 2023;17:197-207.
doi:10.2147/OPTH.S388327
21. Moisseiev E, Regenbogen M, Rabinovitch T, et al. Evaluation of pain during intravitreal Ozurdex injection vs intravitreal bevacizumab injections.
Eye. 2014;28(8):980-985. doi:10.1038/eye.2014.129
22. Moisseiv E, Regenbogen M, Bartfeld Y, et al. Evaluation of pain in intravitreal bevacizumab injections. Curr Eye Res. 2012;37(9):813-817.
doi:10.3109/02713683.2012.681335
23. Segal O, Segal-Trivitz Y, Nemet AY, et al. Anxiety levels and perceived pain intensity during intravitreal injections. Acta Ophthalmol. 2016;94
(2):203-204. doi:10.1111/a0s.12802
24. Nguyen NCI, Fabro F, Ambresin A, et al. Factors associated with pain during intravitreal injection of anti-vascular endothelial growth factor. Eye.
2018;32(9):1544-1546. doi:10.1038/541433-018-0126-z
25. Kozak I, Cheng L, Freeman WR. Lidocaine gel anesthesia for intravitreal drug administration. Retina. 2005;25(8):994-998. doi:10.1097/00006982-
200512000-00007
26. Blaha GR, Tilton EP, Barouch FC, Marx JL. Randomized trial of anesthetic methods for intravitreal injections. Retina. 2011;31(3):535-539.
doi:10.1097/IAE.0b013e3181eac724
27. Prenner JL, Johnson RW. Anesthesia for Intravitreal Injection. Retina. 2011;31(3):433-434. doi:10.1097/IAE.0b013e31820a686a
28. Rifkin L, Schaal S. Shortening ocular pain duration following intravitreal injections. Eur J Ophthalmol. 2012;22(6):1008-1012. doi:10.5301/
€j0.5000147

1698 "= Clinical Ophthalmology 2024:18

Dove!


https://doi.org/10.1097/IAE.0000000000003441
https://doi.org/10.1080/14656566.2022.2154145
https://doi.org/10.1517/17425247.2012.685156
https://doi.org/10.1056/NEJMoa054481
https://doi.org/10.1038/eye.2013.107
https://doi.org/10.1016/S0140-6736(07)61104-0
https://doi.org/10.1007/s00417-010-1315-z
https://doi.org/10.3341/kjo.2017.0081
https://doi.org/10.1097/IAE.0b013e31822f27ca
https://doi.org/10.1097/00006982-200410001-00001
https://doi.org/10.1097/00006982-200410001-00001
https://doi.org/10.1177/11206721211066196
https://doi.org/10.3109/08820538.2010.541318
https://doi.org/10.3109/02713683.2012.758290
https://doi.org/10.3109/02713683.2012.758290
https://doi.org/10.1097/IAE.0b013e3182252ad3
https://doi.org/10.1016/j.preteyeres.2021.101039
https://doi.org/10.2147/OPTH.S388327
https://doi.org/10.1038/eye.2014.129
https://doi.org/10.3109/02713683.2012.681335
https://doi.org/10.1111/aos.12802
https://doi.org/10.1038/s41433-018-0126-z
https://doi.org/10.1097/00006982-200512000-00007
https://doi.org/10.1097/00006982-200512000-00007
https://doi.org/10.1097/IAE.0b013e3181eac724
https://doi.org/10.1097/IAE.0b013e31820a686a
https://doi.org/10.5301/ejo.5000147
https://doi.org/10.5301/ejo.5000147
https://www.dovepress.com
https://www.dovepress.com

Dove Damasceno et al

29. Rodrigues EB, Grumann A, Penha FM, et al. Effect of needle type and injection technique on pain level and vitreal reflux in intravitreal injection.
J Ocul Pharmacol Ther. 2011;27:197-203. doi:10.1089/jop.2010.0082

30. Knecht PB, Michels S, Sturm V, et al. Tunnelled versus straight intravitreal injection: intraocular pressure changes, vitreous reflux, and patient
discomfort. Retina. 2009;29(8):1175-1181. doi:10.1097/IAE.0b013e3181aade74

31. Gregori NZ, Weiss MJ, Goldhardt R, et al. Randomized clinical trial of two anesthetic techniques for intravitreal injections: 4% liquid lidocaine on
cotton swabs versus 3.5% lidocaine gel. Expert Opin Drug Deliv. 2012;9(7):735-741. doi:10.1517/17425247.2012.685155

32. Davis ML, Pollack JS, Shott S. Comparison of topical anesthetics for intravitreal injections: a randomized clinical trial. Retina. 2012;32
(4):701-705.

33. LaHood BR, Sherwood D, Suter A. Comparative assessment of the effectiveness of anaesthesia for intravitreal bevacizumab injection. Clin Exp
Ophthalmol. 2011;39(2):184-185. doi:10.1111/j.1442-9071.2010.02432.x

34. Massamba N, Elluard M, Agoune W, et al. Assessment of ocular pain following ranibizumab intravitreal injection. Acta Ophthalmol. 2015;93:
€231-232.

35. Damasceno NAP, Damasceno EF, Ventura MP, et al. Scleral buckling surgery and eye pain. Retina. 2014;34(6):1083-1090. doi:10.1097/
IAE.0000000000000057

Clinical Ophthalmology Dove

Publish your work in this journal

Clinical Ophthalmology is an international, peer-reviewed journal covering all subspecialties within ophthalmology. Key topics include: Optometry;
Visual science; Pharmacology and drug therapy in eye diseases; Basic Sciences; Primary and Secondary eye care; Patient Safety and Quality of Care
Improvements. This journal is indexed on PubMed Central and CAS, and is the official journal of The Society of Clinical Ophthalmology (SCO). The
manuscript management system is completely online and includes a very quick and fair peer-review system, which is all easy to use. Visit http://www.
dovepress.com/testimonials.php to read real quotes from published authors.

Submit your manuscript here: https://www.dovepress.com/clinical-ophthalmology-journal

Clinical Ophthalmology 2024:18 v in g Dove 1699


https://doi.org/10.1089/jop.2010.0082
https://doi.org/10.1097/IAE.0b013e3181aade74
https://doi.org/10.1517/17425247.2012.685155
https://doi.org/10.1111/j.1442-9071.2010.02432.x
https://doi.org/10.1097/IAE.0000000000000057
https://doi.org/10.1097/IAE.0000000000000057
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
https://www.dovepress.com
https://www.dovepress.com

	Introduction
	Methodology
	Ocular Pain
	Ocular AnesthesiaTechnique and Injection Procedure
	Investigated Variables
	Statistical Analysis

	Results
	Discussion
	Disclosure

