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ABSTRACT 

 
Introduction: Cataract surgery performed under topical anesthesia provides sufficient patient comfort with 
lower incidence of complications. The main purpose and objective of this study is to evaluate the analgesic 
efficacy and intraoperative corneal edema of 0.5% propacaine hydrochloride as topical anesthesia during 
phacoemulsification surgery.  

Methodology: Intraoperative pain intensity was assessed using a 5-category verbal rating scale during each of 
three surgical stages. Pain scores from each surgical stage and total pain scores were compared for the factors 
of patient age, gender, cataract laterality, and type.  

Results: In comparison of cataract type subgroups, the mean total pain scores and mean stage 2 pain scores in 
both white mature cataract (WMC) and corticonuclear plus posterior subcapsular cataract (CN + PSC) groups 
were significantly higher than in the PSC-only (PSC) group.  

Conclusion: Phacoemulsification with topical anesthesia is not a completely painless procedure. Pain intensity 
and corneal edema vary with cataract type, stage of surgery and number of instillations. 
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INTRODUCTION 

For routine cataract surgery, topical anesthesia is pre-
ferred because it provides sufficient patient comfort 
with lower incidence of complications compared to 
other types of anesthesia.1,2 

The three most common methods of applying topical 
anesthesia are by eye drops, by eye drops with intra-
cameral lidocaine injection, and in gel form.3,4 Topical 
anesthesia by eye drops is a noninvasive method, but 
in some cases it may provide insufficient analgesia and 
require an additional intracameral lidocaine injection.5 

Side effects are minimal but are seen occasionally 
which are stinging, irritation, burning, conjunctival 
redness, lacrimation. Rare side effects are severe, 
immediate type hypersensitivity reaction – 
acute,intense and diffuse epithelial keratitis. 

This study aimed to determine the efficacy of topical 
anesthesia by 0.5% propacaine hydrochloride in con-
trolling pain and providing intraoperative comfort for 
patients undergoing phacoemulsification. 

 

METHODOLOGY 

This prospective study included 63 eyes from 63 pa-
tients who presented at the Dr D Y Patil Hospital, 
Pimpri, Pune between April 1st, 2016, and November 
1st, 2016. These patients had no medical history of 
ocular surgeries or pathologies such as glaucoma, trau-
matic cataract, Retinal pathology or high myopia. 

The pain scoring system was based on the Keele ver-
bal pain chart.6 (Table 1). Each patient was informed 
about the pain scoring system before surgery and was 
asked to use the scoring system to describe their pain 
levels during surgery. 

Patients were grouped according to age, gender, later-
ality, and cataract type. The pain score for each surgi-
cal stage and total pain score were compared between 
groups. There were three age groups: 40–59, 60–75, 
and 76–97 years old. The three categories of cataract 
were white mature cataract (WMC), posterior subcap-
sular cataract (PSC), and corticonuclear plus posterior 
subcapsular cataract (CN + PSC). 
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Table 1: Pain intensity scoring system 

None   0 
Mild Momentary mild sensations of burning or 

piercing 
1 

Mod-
erate 

Intermittent moderate sensations of 
burning, piercing, or fullness/tightness in 
the eye lasting a few seconds 

2 

Severe Continuous sensations of piercing or 
swelling/stretching in the eye severe 
enough to require additional intervention 

3 

Un-
beara-
ble 

Continuous sensations of piercing or 
swelling/stretching of the eye severe 
enough to make the patient want to stop 
the procedure 

 

 

The American Optometric Association’s grading sys-
tem for cataracts7 was used to identify cataract types 
PSC and CN + PSC. Patients in these groups had 
stage 2 or 3 cataracts of their respective type according 
to the AOA’s grading system. Criteria for inclusion in 
the WMC group were total opacity and whiteness of 
the lens and inability to distinguish epinucleus from 
nucleus preoperatively or intraoperatively. Severely 
emulsified epinuclear component or hypermature or 
morgagnian cataract was not detected preoperatively 
or intraoperatively in any patients in this group. Also, 
these patients had no lens to iris contact and their pu-
pil movements were normal in preoperative examina-
tions. 

None of the patients received sedation prior to sur-
gery, and each patient underwent the same three-stage 
procedure performed by a single surgeon (Table 2). 
Patients spontaneously reported their intraoperative 
pain levels; these pain scores and the corresponding 
surgical stages were recorded by surgeons observing 
the procedure by live video. If patients reported more 
than one pain score during any surgical stage, the high-
est value was used as the pain score for that stage. The 
total pain score is the sum of the pain scores from the 
three surgical stages. 

 

Table 2: Surgical stages 

Stage 1 Topical anesthesia (0.5% propacaine) ap-
plication, side port incision, air/dye in-
jection, viscoelastic injection, preincision 
and clear corneal tunnel incision, and 
capsulorhexis 

Stage 2 Hydrodissection, phacoemulsification by 
divide-and-conquer method, and corneal 
rinsing by coaxial irrigation/aspiration 

Stage 3 Filling with viscoelastic, one-piece hy-
drophilic acrylic IOL in-the-bag implan-
tation through insertion tube, viscoelas-
tic removal by irrigation/aspiration, and 
stromal hydration 

 

All surgeries were performed by one surgeon. No su-
perior rectus suture was taken. A universal eye specu-
lum was used in all cases. Patients were instructed to 
fixate on the microscope light during surgery. A side 
port incision was created on the appropriate side to 
stabilize the globe. A 3.2 mm clear corneal temporal 
incision was performed through, which viscoelastic 
(2% Hydroxypropyl methyl cellulose, Appavisc, Ap-
pasamy Ocular Devices, Puducherry, India) was in-
jected. A 5.5 mm wide capsulorhexis was created us-
ing utrata forceps. Complete cortical cleaving hydro-
dissection was performed by injecting a balanced salt 
solution between the lens capsule and the cortex with 
a 26 1/2 -gauge cannula. The nucleus was divided us-
ing a direct chop technique. Parameters were vacuum 
350 cc, flow rate 33 cc, and power 40-70 based on the 
grade of the nucleus in a pulse mode. Cortical cleanup 
was performed with the irrigation/aspiration probe. A 
single piece hydrophobic or hydrophilic intraocular 
lens based on the patient choice was implanted in the 
bag. The viscoelastic material was removed from the 
capsular bag and from the anterior chamber. Stromal 
hydration of the side port and main incision was per-
formed. No sutures were required in any case. 

The duration of the surgery was recorded by the ac-
companying surgeon. Time of surgery (duration) was 
recorded from the creation of the side port incision to 
the completion of stromal hydration. No patients re-
ceived intracameral miotics intraoperatively or sub-
conjunctival injection at the completion of the sur-
gery. 

Immediately after the operation, the eye was closed 
and the patient was moved to the inpatient clinic. In 
the clinic, patients were interviewed using the ques-
tionnaire below. They were asked to rate the success 
of their procedure and explain why they answered as 
they did. 

The pain score data were analyzed statistically using 
SPSS 17.0 software. The variables were compared us-
ing Kruskal-Wallis, Mann-Whitney, and chi-square 
tests. The study was approved by the Institutional 
Ethics committee and Scientific committee at Dr. D 
Y Patil Hospital Pimpri, Pune.  

 

Group ‘A’ (20 patients instilled proparacaine twice) 

Group ‘B’(20 patients instilled proparacaine thrice, 
10min, 06min, and 03minutes before surgery) 

Group ‘C’ (40 patients instilled proparacaine four 
times, 15min,10min, 06min and 03 minutes before 
surgery. 

Corneal epithelial edema was evaluated by grading 
haziness of cornea under operating microscope. 
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RESULTS 

The 63 patients had an average age of 69.27 ± 12.91 
years (range: 40–97 years). The age distribution of the 
patients was as follows: 17 patients between 40 and 59 
years; 25 patients between 60 and 75 years; 21 patients 
between 76 and 97 years. There were 32 men (50.7%) 
and 31 women (49.2%). The cataract type distribution 
was as follows: WMC; PSC; CN + PSC. The laterality 
distribution was 28 right eyes (44.4%) and 35 left eyes 
(55.5%). The procedures were performed without any 
complications. 

During surgery, 56 patients (88.9%) received only top-
ical anesthetic drops, whereas 7 patients (11.1%) de-
scribed severe or unbearable pain and received addi-
tional intracameral lidocaine injections (Table 3). Of 
the patients who received lidocaine injection, three 
had WMCs, one had PSC, and three had CN + PSCs. 
The pain scores of these patients were not included in 
the within-group statistics and were analyzed sepa-
rately. For all patients who received intracameral lido-
caine injection, their pain was completely relieved 
within the first 10 seconds, and they experienced no 
further intraoperative pain. 

When the pain scores from all surgical stages of all 63 
patients were analyzed, 6 patients (10.5%) experienced 
no pain throughout the entire procedure (PSC, CN + 
PSC). The analysis revealed that all patients in the 
WMC group experienced pain in one or more stages 
of the surgery. 

In patients who received only topical anesthesia, the 
average total pain score was 3.05 ± 1.24 (0–5); the av-
erage for stage 1 was 0.75 ± 0.43 (0-1), for stage 2 was 
1.27 ± 0.67 (0–2), and for stage 3 was 1.04 ± 0.5 (0–
2). Kruskal-Wallis nonparametric test was used to an-
alyze the relation between cataract type and both 
mean total pain score and mean pain score per stage 
(statistics, Tables 4, 5(a), and 5(b)). The mean total 
pain scores and mean stage 2 pain scores of WMC and 
CN + PSC groups were significantly higher compared 
to those in the PSC group when analyzed by Kruskal-
Wallis and Mann-Whitney nonparametric tests. 

The mean total pain scores and mean pain scores from 
each surgical stage showed no significant differences 
between age groups when analyzed by Kruskal-Wallis 
nonparametric test.  

 

Table 3: Cataract type, Surgical stage and Pain 
scores in patients requiring supplemental lido-
caine injection 

Cataract type Surgical stage Pain score No. 

PSC 2* 4 1 
CN + PSC 2* 3-4 3 
WMC 2* 3 3 

*- During nucleus fragmentation and rotation 

Table 4: Pain score for patient who received only 
topical anesthesia (n=56) 

 Stage Mean Std. deviation 

Total pain score 3.05 1.242 
Stage 1 0.75 0.437 
Stage 2 1.27 0.674 
Stage 3 1.04 0.503 

 

Table 5: The relation between cataract type and 

both mean total pain score and mean pain score 
per stage 

Cataract type N Mean rank 

Total pain score 
PSC 19 20.16 
WMC 18 32.92 
CN + PSC 19 32.66 
Stage 1   
PSC 19 26.66 
WMC 18 29.28 
CN + PSC 19 29.61 
Stage 2   
PSC 19 19.11 
WMC 18 34.61 
CN + PSC 19 32.11 
Stage 3   
PSC 19 26.34 
WMC 18 30.33 
CN + PSC 19 28.92 

 

Table 6: The relation between age groups and 
both mean total pain score and mean pain score 
per stage 

Cataract type N Mean rank 

Total pain score 
40–59 17 23.62 
60–75 20 29.70 
76–97 19 31.61 
Stage 1   
40–59 17 30.56 
60–75 20 28.50 
76–97 19 26.66 
Stage 2   
40–59 17 21.32 
60–75 20 31.18 
76–97 19 32.11 
Stage 3   
40–59 17 24.79 
60–75 20 30.00 
76–97 19 30.24 

 

Table 7: The relation between gender groups 

and both mean total pain score and mean pain 
score per stage 

Variable Male Female p-Value 

Total 3.14 2.96 0.956 
Stage 1 0.77 0.72 0.643 
Stage 2 1.25 1.27 0.817 
Stage 3 1.11 0.96 0.248 
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The relation between laterality groups and both mean 
total pain score and mean pain score per stage. 

 

Table 8: The relation between side of Eye and 
both mean total pain score and mean pain score 
per stage 

Variable Right Eye Left Eye p-Value 

Total 2.92 3.17 0.194 
Stage 1 0.70 0.79 0.440 
Stage 2 1.29 1.24 0.084 
Stage 3 0.92 1.13 0.175 

 

Among all cataract types, there were a total of six pa-
tients (9.5%) who felt no pain during the procedure, 
three in each of the PSC and CN + PSC groups; all of 
the patients in the WMC group experienced some 
level of pain. 

Of the 63 patients who completed the postoperative 
questionnaire, 48 patients (76.1%) believed that their 
procedure had been successful, 5 patients (7.9%) be-
lieved that it had been unsuccessful, and 10 patients 
(15.8%) had no opinion. Of the 48 patients who con-
sidered their procedure successful, 33 patients (75%) 
gave different explanations for their opinion, but 15 
patients (23.8%) gave similar answers. These 15 pa-
tients belonged to the WMC group, and it became ap-
parent that their perception of surgical success was 
based on the fact that they experienced an immediate 
visual improvement when the white mature cataract 
was removed. All five patients who believed that their 
procedure was unsuccessful had received a lidocaine 
injection; the reason that they felt their surgery had 
been unsuccessful was based on the pain that they ex-
perienced during the procedure (three in the CN + 
PSC group and one in each of the PSC and WMC 
groups). 

 

Table 9: Instillation of Proparacaine prior to 
surgery (in minutes) 

 GROUP 
A  
(06min, 
03min) 

GROUP B 
(10min, 
06min, 
03min) 

GROUP C 
(15min, 
10min, 6min, 
03min) 

Corneal haze 
(after 15min) 

2/21 2/21 5/21 

Epithelial 
edema (after 
15min) 

1/21 2/21 4/21 

 

DISCUSSION 

Clear corneal phacoemulsification surgery has been 
the subject of many studies.8-11 The advantages of top-
ical anesthesia are early recovery of sight and lack of 
injection-related complications seen with peribulbar 
or retrobulbar anesthesia.12-14 

In this prospective randomized study, we evaluated 
the effects of cataract type, age, gender, and laterality 
on the efficacy of topical 0.5% propacaine hydrochlo-
ride anesthesia in providing patient comfort during 
phacoemulsification. 

Soliman et al. reported that 73.3% of patients that re-
ceived topical 0.4% benoxinate and 10% of patients 
that received topical 0.5% bupivacaine during 
phacoemulsification surgery had severe to unbearable 
pain which led to addition of subtenon lidocaine in-
jection.4 In our study, seven patients (14.2%) experi-
enced severe to unbearable pain which necessitated 
intracameral lidocaine injection. In all cases, the severe 
to unbearable pain occurred in stage 2 of the proce-
dure. 

Analysis of the data from 56 patients who received 
only topical anesthetic drops revealed that the mean 
total pain scores and mean stage 2 pain scores in both 
WMC and CN + PSC groups were significantly higher 
than in the PSC group (). This was thought to be re-
ferred pain caused by mechanical effects of nucleus 
rotation or intracapsular manipulation on surrounding 
tissue, especially the corpus ciliare region, which were 
necessary due to the high density of the cataracts. 

In a study by Malecaze et al. the efficacy of intra-
cameral mepivacaine as a supplement to topical anes-
thesia during phacoemulsification was investigated. 
They reported that, within 10 seconds after the intra-
cameral injection, the pain scores of 84% of the pa-
tients decreased by at least one level on the Keele ver-
bal score. From this group of patients, 90.4% contin-
ued to have decreased pain sensation for the remain-
der of the procedure, while 9.6% required additional 
intracameral mepivacaine injection due to increasing 
pain.15 In our study, intracameral lidocaine injection 
resulted in complete pain relief within 10 seconds, and 
the patients reported no further pain during the re-
mainder of the procedure. 

In a study by Kaluzny et al., the analgesic efficacy of 
oral acetaminophen as a supplement to topical anes-
thetic drops (0.5% tetracaine) during phacoemulsifi-
cation was investigated. They reported that the mean 
verbal pain score of 80 patients in the oral placebo 
group was 1.11 ± 0.73.16 In our study, the mean pain 
score of 56 patients who only received topical anes-
thesia was 3.05 ± 1.24 (0–5). The reason for this large 
difference is that the highest reported score from each 
of the three stages was added to calculate the total pain 
score for each patient in our study. If the highest pain 
score throughout the entire procedure is taken as the 
pain score of that patient, as in the study by Kaluzny 
et al., the mean pain score in our study decreases to 
1.01 ± 0.41. 

The analysis of the questionnaire showed that 15 pa-
tients considered their procedure successful because 
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their visual clarity improved during surgery upon cat-
aract removal. It is noteworthy to mention that all of 
these patients were from the WMC group. WMC 
blocks more light compared to other types of cataract; 
therefore, phacofragmentation of the cataract during 
surgery significantly changes the patients’ perception 
of the brightness of the microscope lamp. This change 
may have led the patients to conclude that their sur-
gery was successful. Another point of note is that the 
five patients that required additional lidocaine injec-
tion all considered their procedure unsuccessful due 
to feeling severe or unbearable pain during their sur-
gery. 

In conclusion, phacoemulsification with topical anes-
thetic eye drops is not a completely painless proce-
dure. The majority of patients feel mild or moderate 
pain, and patients with dense cataracts are more likely 
to experience severe to unbearable levels of pain. Our 
data suggest that intense pain leads patients to believe 
that their procedure was unsuccessful, whereas imme-
diate visual improvements during surgery lead to a be-
lief that the procedure was successful. Only 2-3 instil-
lations about 3-5 minutes prior to surgery are suffi-
cient  for the effect to occur. Therefore, patients need 
to be informed preoperatively that their visual clarity 
or pain sensations do not reflect the success of the 
procedure. 
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