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Abstract

Background: Topical anesthetics have become the primary choice in phacoemulsification procedures for cataract extraction. The
most common topical anesthetic drug used is 0.5% tetracaine eye drops. Repeated administration of 0.5% tetracaine drops can
cause corneal epithelial damage. Two percent lidocaine gel is latest option which has longer contact time with corneal epithelium.
Objectives: To compare the effectiveness of 2% lidocaine gel with 0.5% tetracaine drops in phacoemulsification surgery.
Methods: The study was a single blinded randomized clinical trial from March to July 2017 in patients underwent phacoemulsifi-
cation cataract surgery. There were 72 subjects with age ≥ 40 years old who received randomization and divided into 2 groups: 2%
lidocaine gel group and 0.5% tetracaine eye drop group. Topical anesthetics were applied 5 minutes before surgery. Five minutes
after surgery, pain scale perceived during surgery was assessed by using a numerical rating scale. At the end of surgery, the subject
filled the satisfaction questionnaire on topical anesthetic drugs administered. The ophthalmologists were also given a satisfactory
questionnaire for topical anesthetic drugs selected for the procedure.
Results: The median pain scale for 2% lidocaine gel group pain scale was 1; meanwhile, the median pain scale for 0.5% tetracaine
eye drops was 3 (P < 0.05).
Conclusions: Two percent lidocaine gel was more effective in relieving pain during phacoemulsification cataract surgery compared
with 0.5% tetracaine drops.
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1. Background

Nowadays, cataract surgery has been conducted
through phacoemulsification technique. This technique
has developed significantly with the aid of topical anes-
thetic agent. Topical anesthetic agent generates shorter
duration of admission with improved comfort, lower
cost, and less complications in comparison with general
anesthesia (1).

Topical anesthetic agent during cataract surgery may
be administered in the form of an eye drop, gel, or intra-
camera injection (1). The latest agent to be used is 0.5%
tetracaine eye drop. This agent is proven to be safe and ef-
fective in most cases. However, the absorption and dura-
tion of this agent is slower in comparison with gel prepa-
ration. Therefore, the 0.5% tetracaine eye drop must be ad-
ministered repeatedly with the risk of corneal epithelial
damage due to its toxic reactions, including punctate ker-

atopathy, persistent epithelial defect, ring shaped stromal
infiltration, corneal edema, Descemet’s membrane filding,
endothelial cell loss to neurotrophic ulcer, stromal melt-
ing, secondary infectious keratitis, corneal scarring, and
corneal perforation (2, 3).

There were still some contradictory research findings
regarding the superiority of 2% lidocaine gel as topical
anesthetic agents. Amiel et al., mentioned that postopera-
tive pain between 2% lidocaine gel and 0.5% tetracaine eye
drop did not differ significantly (4). Chalam et al., men-
tioned the superiority of 0.5% tetracaine eye drop during
intraoperative pain management in comparison with 2%
lidocaine gel (5). However, another study mentioned that
0.5% tetracaine eye drop must be administered at least
three times to achive the desired effect (6).

In Indonesia, 0.5% tetracaine eye drop was the current
choice of topical anesthesia in the daily practice. There was
no past study that mentioned the use of 2% lidocaine gel as
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the other choice of topical anesthesia for phacoemulsifica-
tion surgery. Therefore, this study was conducted to mea-
sure the effectiveness of 2% lidocaine gel as topical anesthe-
sia for phacoemulsification surgery.

2. Objectives

This present study aimed to understand the effective-
ness as well as patient satisfaction of 2% lidocaine gel as
a topical anesthetic agent in comparison with the 0.5%
tetracaine eye drop during phacoemulsification cataract
surgery.

3. Methods

This was a single blind randomized clinical trial held
in the tertiary hospital in Jakarta, Indonesia. The popula-
tion included patients scheduled for phacoemulsification
surgery from February to August 2017 following ethical ap-
proval from the ethics committee. Additionally, this study
passed the approval from the department of ophthalmol-
ogy Universitas Indonesia.

The inclusion criteria included patients age≥ 40 years
old who were scheduled for phacoemulsification surgery
with intraocular lens implantation, underwent local anes-
thesia, and agreed to participate in this study. The exclu-
sion criteria included patients with an allergic history to-
wards 2% lidocaine gel and/or 0.5% tetracaine eye drop, his-
tory of past phacoemulsification surgery, with communi-
cation problems, dementia, and anxiety disorder. The drop
out criteria included surgery longer than 30 minutes and
required additional intravenous anesthesia agent.

There were 36 subjects for each group with block ran-
domization conducted by a third independent party. The
randomization result was secured inside the enclosed en-
velope. The envelope was revealed moments before topi-
cal anesthetic application. The researcher was blinded to-
wards the results of randomization.

Five minutes before the surgery, topical anesthesia se-
lected for the subject were administered. Five minutes fol-
lowing the incision, the pain scale was asssed with the nu-
merical pain scale from scale 1 - 10 (scale 1 - no pain; scale 10 -
severe pain). This was measured as the primary outcome of
the present study. If the patient complained of untolerable
pain in the middle of the procedure, the same anesthetic
agent chosen was administered repeatedly. At the end of
the procedure, patient satisfaction was measured by using
a questionnaire filled after the surgery. Similarly, surgeon
satisfaction was also measured by using a questionnaire
filled postoperatively.

Patient satisfaction questionnaire consisted of: any
painful administration of the anesthetic agent, any painful

experience during the surgery, and any side effect of the
anesthetic agent. Surgeon satisfaction questionnaire con-
sisted of: the onset of action of the anesthetic agent, com-
fort during the surgery, side effects of the anesthetic agent,
and the neef of additional anesthetic agent. Both question-
naire results were classified into: not satisfied, satisfied,
and very satisfied. These questionnaires were constructed
and validated by three senior anesthesiologist consultants.
The statistic analysis was conducted by using the SPSS pro-
gram version 21.0.

4. Results

This study was conducted in patients scheduled for
phacoemulsification surgery. As seen in Table 1, overall
demographic data between two groups were comparable.
The distribution of pain scale data was abnormal so that it
was displayed as median pain score and minimal-maximal
score. Based on Table 2, the statistical test showed that
there was a significant pain scale difference between two
groups (P < 0.05).

This study measured that the 2% lidocaine gel group
had a less number of additional topical anesthetic agent
in comparison with 0.5% tetracaine eye drop; this differ-
ence was statistically significant. This study also recorded
no side effect in relation with any topical anesthetic agent.
This study showed that all subjects and surgeons were ei-
ther satisfied or very satisfied; there was no subject or sur-
geon who were not satisfied with both topical anesthetic
agents.

5. Discussion

Cataract remains a major cause of blindness world-
wide, especially in developing countries. Based on the na-
tional health survey in Indonesia in the year 2014, the num-
ber of blindness reached 1.8% with 0.78% of all cases being
caused by cataract. Data from the world health organiza-
tion estimated that 253 million people live with vision im-
pairment in 2017 with 35% of blindness being caused by un-
operated cataract (7). Therefore, cataract surgery is one of
the most common surgeries held in many health centres.
In most cases, cataract surgery is conducted on a one-day
care basis.

Based on the result of this study, both topical anes-
thetic agents provided excellent analgesic properties dur-
ing phacoemulsification surgery. However, the 2% lido-
caine gel was statistically more superior in reducing pain
during phacoemulsification surgery. The mean pain scale
for group of patients with the 2% lidocaine gel was lower
than group of patients with the 0.5% tetracaine eye drop.
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Table 1. Demographic Data (N = 36)a

Variables 2% Lidocaine Gel 0.5% Tetracaine Eye Drop

Age, y 58.39 ± 8.84 58.61 ± 8.90

Sex

Male 21 (58.3) 16 (44.4)

Female 15 (41.7) 20 (55.6%)

Education

Low-middle 30 (83.3) 32 (88.9)

High 6 (16.7) 4 (11.1)

aValues are expressed as mean ± S or No. (%).

Table 2. The Comparison of Pain Scale, Patient Satisfaction, Surgeon Satisfaction, and Topical Anesthetic Additive Between 2% Lidocaine Gel Group and 0.5% Tetracaine Eye
Drop Group (N = 36)a

Variables 2% Lidocaine Gel 0.5% Tetracaine Eye Drop P Value

Pain scale 1 (0 - 3) 3 (2 - 5) < 0.001b

Patient satisfaction 0.004c

Satisfied 14 (38.9) 26 (72.2)

Very satisfied 22 (61.1) 10 (27.8)

Surgeon satisfaction 0.028d

Not satified 0 (0) 0 (0)

Satisfied 28 (77.8) 35 (97.2)

Very satisfied 8 (22.2) 1 (2.8)

Topical anesthetic additive < 0.001c

Additional 5 (13.9) 32 (88.9)

No additionion 31 (86.1) 4 (11.1)

aValues are expressed as No. (%).
bMann-Whitney test.
cChi-Square test.
dFisher test.

This finding was in accordance with another study by
Berequet et al., who found that single use of quarter-inch
of the 2% lidocaine gel was significantly effective as anes-
thetic agent for cornea (7). However, this finding was in-
consistent with other studies. Amiel et al., also found sim-
ilar effectiveness between both anesthetic agents (4). Con-
versely, Chalam et al., found that the 0.5% tetracaine eye
drop was more superior that the 2% lidocaine gel (5). In
general, both anesthetic agents were equally effective as
analgesia for cataract phacoemulsification surgery (6).

In this study, there were 88.9% participants receiving
the 0.5% tetracaine eye drop that required additional top-
ical anesthetic agents intraoperatively. Meanwhile, only
13.9% participants receiving the 2% lidocaine eye gel re-
quired additional topical anesthetic agents. Based on
the literature, the 2% lidocaine gel did not require addi-
tional anesthetic agent due to its gel preparation. Gel has

thick concentration, which has prolonged contact with the
cornea. Therefore, this will increase the penetration into
the cornea epithel to achieve better analgesic effect (7).
Based on the literature, the duration of action of one drop
of the 0.5% tetracaine eye drop is lasting for 15 - 20 minutes;
meanwhile, lidocaine gel may provide ocular anesthesia
up to 30 minutes (8, 9).

Topical anesthetic agent from the surface of cornea is
cleared through nasolacrimal drainage system. Addition-
ally, there is some drug absorption through nasal mucosa
into the systemic circulation. Liu et al., mentioned that
systemic concentration of lidocaine, following lidocaine
gel administration, did not increase significantly follow-
ing topical administration. This is due to high penetration
from the gel preparation into the corneal epithel and its
thick preparation creates long duration in the cornea de-
spite of tears (10).
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Pain was assessed by using the numerical rating scale,
which was measured by the subject following adminis-
tration of topical anesthetic agent. Perception of pain is
highly influenced by many factors, including age, gender,
race/ethnicity, and education. Similar surgical stimulus
might not be perceived as a similar degree of pain for dif-
ferent patients (11).

This study found that all participants were satisfied
with both preparations. This level of satisfaction was in-
fluenced by many factors, including intraoperative pain,
preparation of local anesthetics, additional topical anes-
thetics, and other external factors, such as patients’ expec-
tation and hospitality of any medical staffs (12). The level
of satisfaction of the patient might influence the choice of
which topical anesthetics to be used in the surgery, regard-
less its similar effectiveness.

In addition to the level of satisfaction of the patient,
this study also measured the satisfaction level of the sur-
geon. This study concluded that all surgeons were satis-
fied with both topical anesthetic agents. However, some
respondents were more satisfied with 2% lidocaine gel due
to the fact that they did not have to add more topical anes-
thetics intraoperatively.

This study had some limitations, including inability to
blind the patient and surgeon regarding the type of topi-
cal anesthetic given due to different drug preparation. An-
other limitation was that the use of numerical rating scale
was a subjective measurement of pain. Similarly, the ques-
tionnaires for both subjects and surgeons were also subjec-
tive. Further studies should include more objective mea-
surements.

The primary outcome in this study was the effective-
ness of topical anesthetic agents, measured by the pain
scale. However, duration of both anesthetic agents was not
compared and analyzed. Further studies should also com-
pare the duration of both anesthetic agents.

5.1. Conclusion

The 2% lidocaine gel was more effective as an analgesic
agent during phacoemulsification surgery. Additionally,
both patient and surgeon satisfaction were higher in the
2% lidocaine gel group.

Footnote
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