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Abstract

Objective: Most of the ophthalmic surgery is done under topical anesthesia or nerve blocks. Local anesthetic agents
are usually used for both analgesic techniques. We hypothesized that nonsteroidal anti—inflammatory drugs
(NSAIDs) could be used preoperatively for postoperative pain, either topically or by oral route. Present study aimed
to compare mean reduction in pain scores with oral versus topical NSAIDs following photorefractive keratectomy.

Methodology: This prospective study was conducted at Department of Ophthalmology, Eye Donors Organization
(EDO) Hospital, Wah Cantt, for 6 months (March 2019—-August 2019). A sample size of 40 patients was calculated
using World Health Organization calculator. We selected patients through convenient (non—probability) sampling.
We took IRB approval, and written consent form the patients. All patients underwent photorefractive keratectomy.
Patients were randomly divided (lottery method) into two groups; Group A was treated with topical NSAIDs while
group B was treated with oral NSAIDs. Patients were followed for 3 days. We measured pain scores using visual
analogue pain scale (VAS). Data analysis was done using SPSS version 24. T-test and fissure exact test were applied.
A p £0.05 was considered significant.

Results: A total of 40 patients were included in study. Mean age of patients was 28.1 £ 2.9 y. There were 21(52.5%)
males and 19(46.3%) females. Topical NSAIDs showed significant reduction in pain scores as compared to oral NSAIDs
atday 1(5.25+ 0.6 vs. 7.20 £ 0.69, p = 0.000), day 2 (4.15 £ 0.5 vs. 6.65 + 0.48, p = 0.000) day 3 (2.25 £ 0.63 vs. 6.15
+0.74, p = 0.000).

Conclusion: Topical nonsteroidal anti-inflammatory drugs are safe and effective for reducing postoperative pain
management following photorefractive keratectomy as compared to oral nonsteroidal anti— inflammatory drugs.
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1. Introduction According to World Health Organization (WHO), an
Refractive error is the most common cause of the estimated 285 million individuals were visually
visual impairment (correctable) worldwide. impaired with 39 million leading towards blindness

324 www.apicareonline.com


https://doi.org/10.35975/apic.v25i3.1527
mailto:muhammadikram564@yahoo.com
mailto:mariumkhan@gmail.com
mailto:yaseen85@yahoo.com

Javaid S, et al.

globally.? Literature reported that 90% of visually
impaired individuals are resident of developing
countries including Pakistan.® Refractive error can be
treated with glasses, contact lenses and surgically.*

Photorefractive keratectomy (PRK) was introduced as
first safe and effective surgical treatment of refractive
error as surface ablation procedure since 1980s. This
procedure includes irradiation of corneal stroma with
an ultraviolet beam of 193 nm generated from argon
fluoride excimer laser. After epithelium removal,
photoablation is used to reshape anterior corneal
stroma, and thus correct ametropia. Literature reported
that PRK is effective in low to moderate refractive
errors (myopia, hypermetropia and astigmatism).>

PRK is indicated in myopia of less than 12 diopter,
hypermetropia less than 5 diopters and astigmatism
less than 6 diopters. PRK is contraindicated many
other eye conditions, in pregnant women and nursing
mothers.5

Pain is a common complication of PRK. This
sensation is a result of corneal nerve baring after
epithelial debridement. However, the condition
remains consistent until complete repair of epithelial
occur.” Literature reports several techniques for the
pain relieve after PRK, including bandage contact
lens, topical morphine, dilute tetracaine eye drops,
transepithelial ~ all  surface  laser  ablation,
corticosteroids, cycloplegics and nonsteroidal anti—
inflammatory drugs (NSAIDs). NSAIDs are the most
common drugs used for pain management (e.g.
ketorolac tromethamine 0.5% or diclofenac 0.1% for
24-48 h).8

Limited data is available on measuring efficacy of
NASIDs in pain management after PRK in Pakistan.
Present study aims to compare mean reduction in pain
scores of oral vs. topical nonsteroidal anti-
inflammatory  drugs following  photorefractive
keratectomy.

2. Methodology

A prospective study was conducted at Department of
Ophthalmology, Eye Donors Organization (EDO)
Hospital, Wah Cantt, for 6 months (March 2019-
August 2019). A sample size of 40 patients (20
patients in each group) was calculated with ul1 =5.17,
pu2 = 3.21, S.D = 2.25, power of study = 80%, 5%
significance level using WHO calculator.® Patients
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were selected through non—probability convenient
sampling. Institutional review board permission was
taken before conduction of study. Written was
obtained from all patients before the conduction of
study. Patients with age 18-40 years, both genders,
low to moderate refractive error (myopia <7 D,
hypermetropia<5 D, Astigmatism<4D) were included
in study. Exclusion criteria was based upon
keratoconus, significant ocular surface disease, history
of allergy, severe side effects to NSAIDs significant
asymmetry on corneal mapping, history of ocular
herpetic disease, form frusta keratoconus, concurrent
therapy with topical/systemic NSAIDs, any ocular
pathology except refractive error, history of prior to
refractive surgery, predicted residual stromal bed less
than 320 microns, any other ocular pathology except
refractive error, history of diabetes mellitus and
immunological diseases.

2.1. Operative Technique

Initially, patients were anaesthetized with the help of
0.5% proparacaine hydrochloride (two drops) and
0.5% tetracaine hydrochloride (preservative free)
initially 10 min and then 5 min prior to surgical
procedure with povidone iodine solution (5%). The
procedure started with central 8.5 mm scoring of
corneal epithelium with marker, exposing to balanced
salt solution (BSS) with 20% ethanol and placing in 8
mm well (35-40 sec). It was removed from well with
the help of surgical sponge and rinsing with 3 ml of
BSS. We removed epithelial after residual BSS was
dried with sponges. Laser ablation was performed with
excimer laser following surgeon’s optimized
nomogram. The ocular surface was chilled for 10 sec
with BSS after ablation. After 10 sec of chilling, the
surface was rinsed with 0.4% ketorolac tromethamine,
1% prednisolone acetate, 0.5% gatifloxacin followed
by bandage contact lens placement.

2.2. Intervention technique

Patients were randomly (lottery method) divided into
two groups; Group A was given topical NSAIDs
(ketorolac 0.4%) in both eyes (every 12 h) while group
B was given oral naproxen sodium (220 mg) (every 12
h) for 72 h immediately after PRK. Other drugs given
to both groups were prednisolone 1% and gatifloxacin
0.5% for one week (4 times a day). However, the
bandage contact lens was removed after one week. We
recommended oral hydrocodone acetaminophen (5—
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Table 1: Comparison of pain scores in topical and oral NSAIDs group after PRK

(52.5%) male and 19 (46.3%) female
patients. Among all, 26 (65%) were in age

Pain Scores N Group A Group B P value
Topical NSAIDs | Oral NSAIDs group 18-30 y and 14 (35%) were in age
Pain scores atday 1 | 40 525+06 7.20£0.69 0.000 group 31-40 y. Refractive errors were
Pain scores atday 2 | 40 41505 6.65 = 0.48 0.000 myopia 30 (75%), hypermetropia 7
Pain scores atday 3 | 40 2.251+0.63 6.15+0.74 0.000 (17.5%) and astigmatism 3 (7.5%).
Data given as Mean £ SD Duration of refractive error was < 2 y in
11 (27.5%), while > 2 y in 29 (72.5%)

Table 2: Comparison of pain intensity in Topical and Oral NSAIDs after PRK patients.

Bainiintensity S [Group A Sy Mean pain scores at day 1 in Group A
- "s‘""S NeAIDS = - were 5.25 + 0.6 and group B 7.20 + 0.69
1 - . -

(p = 0.000). Mean pain scores at day 2 in
Moderate 0(0) 13 (65) 13 (32.5) 0.000 o
group A were 4.15 % 0.5, while in group
Severe 0(0) 7(35) 7(17.5) 0.000
_ B the scores were 6.65 + 0.48 (p = 0.000).
Data given as n (%)

Mean pain scores at day 3 in group A

s

-~ Were 2.25 + 0.63 and in group B 6.15 +

Overall Pain scores at day 1,2 and 3

0.74 (p = 0.000) as shown in Table 1.

All of the patients in topical NSAIDs
group showed mild pain after 3 days of
PRK as compared to patients in oral
NSAIDs group (100% vs. 0%, p = 0.000)

as shown in Table 2. Age and gender

showed insignificant association with
pain scores (p = 0.132 and p = 0.563

respectively) and pain intensity (p =0.667

and p = 0.941 respectively). We did not

—4—Pain scores at day 1 —#—pain scores at day 2 —#— Pain scores at day 3

find any adverse event or complication in
our patients.

.

Figure 1: Overall peak pain scores at day 1,2 and 3

325 mgq) after every 4 h for breakthrough pain. We
used visual analogue scale for pain measurement at 3
consecutive days after surgery

2.3. Data analysis

We used SPSS version 24 for data entry and analysis
of variables. Descriptive statistics are presented in
terms of mean and standard deviation while
categorical and nominal data are presented as
frequencies and percentages. We controlled general
effect modifiers (gender, age) by stratification in
SPSS. Post stratification T test and fissure exact test
were applied. A p < 0.05 was considered as
statistically significant.

3. Results

A total of 40 patients were included in the study. Mean
age of patients was 28.1 + 2.9 y. There were 21

Overall peak pain scores were reported at
day 1 as shown in Figure 1.

4. Discussion

Postoperative pain is potential and significant
limitation of PRK. Pain after PRK is due to two main
reasons; i) cornea is densely innervated tissue, ii)
release of inflammatory mediators leading towards
high sensory nerve excitability’®. Evidence exists that
high pain scores after PRK are significantly associated
with dry eyes while insignificantly associated with
ablation depth and magnitude of refractive error.!

The phase of pain sensation usually begins after some
time of PRK and continues till regeneration of
epithelium (at least 5 days).'? However, in our results
we found highest mean pain scores at day 1. Sobas et
al reported that pain peak level persists after 24-36
hours of PRK.® Neuffer et al. reported several
strategies for pain management after PRK including
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Bandage contact lens, Postoperative cold patches,
topical anesthetic, opioids and NSAIDs.'* In our
results, we found significant change in Postoperative
pain scores in three days postoperatively with topical
NSAIDs as compared to oral NSAIDs (p = 0.000).
Cherry et al reported pre—operative topical NSAIDs,
BCL are associated with sufficient pain management
following PRK.*® Hong et al reported that combination
of topical tetracaine with oral coproxamol is effective
and safe in reducing pain in PRK patients.®

Evidence exists that ophthalmologist prefer to
prescribe short term topical NSAIDs for postoperative
PRK pain.t” Moreover, they are approved by FDA and
indicated in 0.4% ketorolac, 0.1% diclofenac and 0.5%
ketorolac.'® Literature also reported many other
regimens of NSAIDs and their efficacy as compared
to placebo.’® Topical NSAIDs are associated with
several complications such as delayed epithelial
healing, irritation, corneal melt and punctuate
keratitis.?> We did not find any complication
associated with NSAIDs in our study.

We found efficacy of topical NSAIDs more than oral
NSAIDs for postoperative PRK pain. Bhala et al.
reported similar findings with more emphasis on three
days utilization of NSAIDs to minimize chance of
adverse events.?! Ripa et al. reported that topical
ketorolac eye drops are safe, widely available and
inexpensive drugs for controlling pain sensation after
PRK as compared to oral naproxen.® Solomon et al.
reported that oral NSAIDs are inferior to topical
NSAIDs due to serious renal, gastrointestinal and
hepatic side effects in long term outcomes.??

5. Limitations

Our results are not generalizable to entire population
due to small sample size. Large scale comparative
studies using different topical agents may allow us to
put up reliable guidelines to control postoperative pain
after PRK.

6. Conclusion

Topical nonsteroidal anti—inflammatory drugs are safe
and effective for reducing postoperative pain
management following photorefractive keratectomy
as compared to oral nonsteroidal anti— inflammatory
drugs. Further research is required on long term effects

postoperative pain in photorefractive keratectomy

of nonsteroidal anti—inflammatory drugs on pain
management.
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