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Abstract

Background: Various topical (intracameral) analgesics are used to relieve postoperative pain after cataract surgery.
Objectives: We decided to compare the effects of intracameral Marcaine and lidocaine on pain intensity after the cataract operation.
Methods: In this double-blind, randomized clinical trial, 64 patients who were candidates for cataract surgery were randomly as-
signed to either anesthesia with lidocaine or bupivacaine (Marcaine) by intracameral injection. Study endpoints included pain
score, hemodynamic status, patient satisfaction, and recovery duration.
Results: The Marcaine group experienced a shorter recovery than another group (P = 0.001). The mean pain score at the different
time points after the operation was significantly lower in the group receiving Marcaine than those receiving lidocaine (P < 0.001).
Our study showed a higher level of patients’ satisfaction with Marcaine as compared to the lidocaine group (P = 0.026). However,
postoperative hemodynamic status was similar in both groups.
Conclusions: Compared with lidocaine, intracameral injection of Marcaine results in a shorter postoperative recovery period, re-
duced pain intensity, and higher satisfaction among patients after cataract surgery.
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1. Background

About half of all blindness in the world is caused by
cataracts. The most important risk factors for this dis-
ease are aging, smoking, ultraviolet ray exposure, obesity,
and diabetes (1, 2). The main treatment for cataracts is
surgery, and in this regard, various anesthesia techniques
have been introduced, such as general anesthesia and oph-
thalmic anesthesia (intracerebral, retroorbital, and peri-
orbital), and local anesthesia (2, 3). More than 60% of
eye surgeons in the United States prefer local anesthesia
(4). While the surgeon’s performance is important, the
patient’s comfort and satisfaction should also be consid-
ered when selecting an anesthesia method. Preoperative
anxiety and postoperative pain and discomfort are among
the factors that affect patient satisfaction (5). In the in-
tracameral method, anesthetics such as lidocaine or bupi-
vacaine (Marcaine) are injected into the anterior cham-

ber. Based on the studies conducted in this field so far,
local and intracerebral anesthesia methods have been re-
ported to have the lowest complication rates compared
to retrobulbar and peribulbar anesthesia methods (6, 7).
In retrobulbar and peribulbar anesthesia, complications
such as retrobulbar hemorrhage, globular rupture, and
optic nerve injury have been reported (8). Additionally, the
mean time of surgery was lower with local and intracam-
eral anesthesia methods (9). So far, limited studies have
been performed comparing the analgesic effect of differ-
ent anesthesia methods. Most of these studies have fo-
cused on patients’ comfort during surgery, and less atten-
tion has been paid to the pain that patients experience af-
ter surgery. Because during the operation, patients receive
intravenous sedatives such as fentanyl, midazolam, or ke-
tamine, and these drugs themselves undoubtedly increase
patients’ tolerance (10). Consequently, it is important to
pay attention to the intensity of pain and discomfort ex-
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perienced by patients after the recovery period has ended,
which is almost simultaneous with the reduction in the ef-
fect of sedatives (11).

2. Objectives

Since evaluating patient satisfaction with the anesthe-
sia method used is the best way to improve the quality
of anesthesia and preoperative care, and there is a lack of
studies that compare the effects of intracameral injections
of Marcaine and lidocaine on postoperative pain and re-
covery after cataract surgery, especially in our health cen-
ters, this study aimed to compare these effects.

3. Methods

3.1. Study Population

The present clinical trial was performed on patients
considered for elective cataract surgery and hospitalized at
Feyz Hospital in 2022.

Participants were 20 to 70 years old and had ASA class
one to two, and they were willing to participate in the
study. There were the following exclusion criteria: drug ad-
diction (due to the change in pain threshold in these in-
dividuals), taking painkillers in the last 24 hours, proven
anxiety or other psychiatric problems, body mass index
greater than 35 kg/m2, and mental disability. Considering
the 95% confidence interval and calculation power of 0.84,
according to a similar study, the standard deviations of se-
dation scores were S1 = 0.7 and S2 = 1.2, and the mean differ-
ence was 0.7. Accordingly, the sample size for each group
was 32 individuals.

3.2. Randomization and Blinding

Before the operation began, the patients were ran-
domly divided into two groups based on a computer-
generated sequence. The patients and the data collectors
were blind to the grouping of patients.

3.3. Study Interventions

After obtaining permission from the Medical Univer-
sity Ethics Committee and completing the informed con-
sent form, the eligible patients were selected by conve-
nience sampling method and assigned to two groups
by block randomization techniques as the group anes-
thetized with lidocaine by intracameral injection and the
group scheduling for anesthesia with bupivacaine (Mar-
caine) by intracameral injection. Every patient underwent
the same type of surgery and was operated on by the
same surgeon. This study focused on phacoemulsification

cataract surgery with intraocular lens implantation. Lo-
cal anesthesia was performed in both groups as follows:
A drop of 0.5% Tetracaine was used every 5 minutes from
20 minutes before the start of surgery. 0.2 cc of lidocaine
1% was injected into the anterior chamber without preser-
vative immediately after corneal incision and before cap-
sulorhexis (in the first group), and 0.2 cc of half percent
Marcaine without preservative diluted in a ratio of one to
one with sterile BSS solution was injected into the anterior
chamber (in the second group) without preservative. Af-
ter the patients were placed on the operating table, 0.03
mg/kg midazolam and 1.5µg/kg intravenous fentanyl were
injected as titration for sedation. If the Patient’s Sedation
Score was not favorable, the dose of midazolam was re-
peated to place the Ramsey Sedation Score between 3 and
4. During recovery, if the Pain Score was higher than 3,
pethidine was administered intravenously at the dose of
0.4 mg/kg and repeated if necessary to relieve the patient’s
pain.

3.4. Study Assessments

Hemodynamic variables including mean arterial
blood pressure (MAP), heart rate (HR), and arterial blood
oxygen saturation (SPO2) just before induction of anes-
thesia, 15 and 30 minutes during surgery, at the onset
of recovery, 15 and 30 minutes later and at the time of
discharge from recovery (based on the Modified Aldrete
scoring system) were assessed and recorded. The patient’s
pain intensity was measured and recorded at the time
of entry into recovery, 15 minutes and half an hour later,
and at the time of discharge from recovery. Recovery
time was measured and recorded based on the Modified
Aldrete Score table. Also, the level of satisfaction after full
consciousness at the end of recovery was recorded and
evaluated as completely satisfied, satisfied, dissatisfied,
and completely dissatisfied. The total dose of the addi-
tional analgesic drug was also evaluated. The duration
of surgery, from the time of surgical incision to the time
of dressing, was also determined. The incidence of ad-
verse events after surgery, including cardiac arrhythmia,
bradycardia (sudden decrease in heart rate below 60 beats
per minute), and tachycardia (sudden increase in heart
rate above 100 beats per minute) as well as nausea and
vomiting after surgery and other possible complications
were recorded.

3.5. Statistical Analysis

Results of quantitative parameters were shown as
mean ± standard deviation (SD) and were summarized by
frequency (percentage) for categorical parameters. t-test
or Mann-Whitney test was used for continuous variables
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whenever the data did not appear to have normal distri-
bution or when the assumption of equal variances was vi-
olated across the groups. The categorical parameters were
compared using the chi-square or Fisher’s exact test when-
ever needed. The trend of the changes in variables was
assessed by the Repeated Measure ANOVA test. P values less
than or equal to five-hundredths were considered signifi-
cant. For the statistical analysis, version 23 SPSS was used.
This study is approved under the ethical approval code of
IR.MUI.MED.REC.1400.355 Approval date: 2021-08-01 (link:
ethics.research.ac.ir/ProposalCertificateEn.php?id=208913)
and clinical trial code: IRCT20210902052364N1 (link:
en.irct.ir/trial/58508)

4. Results

In the present study, 64 candidates for elective cataract
surgery were randomly injected with Marcaine or lido-
caine. As shown in Table 1, the demographic characteris-
tics of the two groups and surgery time and need for mi-
dazolam or opioid injection were not significantly differ-
ent with each other . In the two groups receiving Marcaine
and lidocaine, minor side effects were 3.1% and 6.2%, respec-
tively, with no significant difference (P = 0.999). Some com-
plications occurred in the both groups, including nausea
and vomiting in one patient in each group. The mean re-
covery time in the Marcaine and lidocaine groups was 43.75
± 17.32 min and 59.69± 18.96 min, respectively, indicating
a shorter recovery in the former group (P = 0.001).

Table 1. Baseline Characteristics of the Study Population

Characteristics Marcaine Group Lidocaine Group P Value

Mean age (y) 64.59 ± 8.91 64.59 ± 9.24 0.968

Gender (%) 0.121

Male 23 (71.9) 17 (53.1)

Female 9 (28.1) 15 (46.9)

Time of operation
(min)

13.75 ± 4.38 12.16 ± 8.51 0.349

Regarding pain intensity following surgery, as indi-
cated in Table 2, the mean pain score at the different time
points after the operation was significantly lower in the
group receiving Marcaine than those receiving lidocaine (P
< 0.001). As far as additional opioid drug dosage was con-
cerned, there was no difference between the two groups.

Concerning the changes in hemodynamic indices (Ta-
ble 3), at the different times of assessments after surgery,
no differences were revealed in mean values of heart rate,
respiratory rate, systolic and diastolic blood pressures, and
arterial oxygen saturation. There was no significant differ-
ence in the trend of changes in the pointed hemodynamic

Table 2. The Mean Pain Score at the Different Time Points After Operation

Characteristics Marcaine Group Lidocaine Group P Value

Immediately after
entry recovery

2.81 ± 0.85 4.62 ± 0.83 < 0.001

15 minutes after
entry recovery

1.84 ± 0.81 3.59 ± 0.97 < 0.001

30 minutes after
entry recovery

1.31 ± 0.59 2.78 ± 1.21 < 0.001

Time of discharge
from the recovery

1.09 ± 0.39 2.34 ± 1.10 < 0.001

parameters between the two interventional groups. Re-
garding patients’ satisfaction of operation in the groups
receiving Marcaine and lidocaine, complete satisfaction
was reported in 56.2% and 34.4%, partial satisfaction in
40.6% and 46.9%, and partial dissatisfaction in 40.6% and
46.9%, respectively, indicating greater satisfaction in the
former group (P = 0.026).

5. Discussion

In spite of the high success rate of surgical procedures
in patients with cataracts, they complain of local pain after
surgery, which is often accompanied by a negative impact
on their quality of life due to the fatal length of this compli-
cation. Today, a variety of topical (intracameral) analgesics
are used as sedatives to relieve pain after this surgery. In
this regard, drugs such as lidocaine and the compounds
bupivacaine (Marcaine) or ropivacaine are the most pop-
ular. However, there is still no general consensus on which
drug or method is better. In the present study, we evalu-
ated the efficacy and safety of lidocaine and Marcaine on
reducing pain after cataract surgery. In this regard, the out-
comes examined included pain score based on the VAS sys-
tem, hemodynamic changes, such as mean systolic and di-
astolic blood pressure, heart rate, respiration rate and ar-
terial oxygen saturation of hemoglobin, cases of extra mi-
dazolam or narcotics, and patient satisfaction.

The study findings can be summarized as follows: (1)
hemodynamic changes were not significantly different be-
tween the two groups; (2) the amount of pain reduction
in the Marcaine group was higher than in the lidocaine
group; (3) the length of stay of patients injected with Mar-
caine was significantly shorter than that of the lidocaine
group; (4) the level of patient satisfaction in the group
injected with Marcaine was significantly higher than the
group receiving lidocaine; and (5) minor side effects were
not different between the two groups. In terms of treat-
ing pain after surgery, injections of Marcaine would be
much more effective than those of lidocaine, although
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Table 3. The Changes in Hemodynamic Parameters

Characteristics Marcaine Group Lidocaine Group P Value

Mean heart rate (/min)

Immediately before sedation 78.41 ± 13.53 79.72 ± 19.41 0.755

15 min after sedation 74.50 ± 12.64 75.62 ± 19.01 0.781

30 min after sedation 74.47 ± 12.86 75.91 ± 16.04 0.694

Immediately after entry recovery 75.06 ± 14.34 74.16 ± 14.96 0.805

15 minutes after entry recovery 74.47 ± 14.33 73.00 ± 15.25 0.693

30 minutes after entry recovery 74.97 ± 13.11 72.38 ± 14.60 0.485

Time of discharge from the recovery 74.97 ± 11.63 72.34 ± 14.52 0.428

Mean respiratory rate (/min)

Immediately before sedation 13.19 ± 1.71 13.97 ± 2.05 0.104

15 min after sedation 12.78 ± 2.02 13.59 ± 2.36 0.145

30 min after sedation 13.00 ± 1.76 13.00 ± 1.09 0.998

Immediately after entry recovery 13.41 ± 1.81 13.12 ± 1.64 0.281

15 minutes after entry recovery 13.34 ± 1.87 12.84 ± 1.50 0.500

30 minutes after entry recovery 13.28 ± 2.17 12.81 ± 1.35 0.469

Time of discharge from the recovery 13.19 ± 2.02 12.62 ± 1.26 0.562

Mean systolic blood pressure (mmHg)

Immediately before sedation 142.56 ± 22.61 149.00 ± 19.59 0.228

15 min after sedation 136.28 ± 19.16 139.88 ± 17.53 0.437

30 min after sedation 128.97 ± 26.46 139.88 ± 17.53 0.290

Immediately after entry recovery 130.09 ± 15.92 136.75 ± 17.01 0.614

15 minutes after entry recovery 131.97 ± 15.72 136.62 ± 15.66 0.268

30 minutes after entry recovery 132.69 ± 15.12 134.16 ± 15.09 0.699

Time of discharge from the recovery 132.31 ± 12.81 134.38 ± 14.88 0.429

Mean diastolic blood pressure (mmHg)

Immediately before sedation 87.31 ± 13.65 87.19 ± 11.11 0.968

15 min after sedation 83.94 ± 13.13 82.16 ± 11.46 0.565

30 min after sedation 80.31 ± 11.54 83.78 ± 10.79 0.219

Immediately after entry recovery 78.69 ± 9.84 80.91 ± 9.95 0.373

15 minutes after entry recovery 79.81 ± 8.95 80.78 ± 10.20 0.688

30 minutes after entry recovery 80.88 ± 9.53 82.00 ± 8.10 0.613

Time of discharge from the recovery 79.66 ± 10.16 81.47 ± 8.43 0.440

Mean arterial blood pressure (%)

Immediately before sedation 98.94 ± 4.09 97.00 ± 2.14 0.968

15 min after sedation 98.94 ± 1.13 98.03 ± 1.77 0.565

30 min after sedation 98.34 ± 1.64 97.81 ± 1.97 0.219

Immediately after entry recovery 98.06 ± 3.02 97.26 ± 1.87 0.373

15 minutes after entry recovery 98.12 ± 2.90 97.75 ± 1.83 0.688

30 minutes after entry recovery 98.47 ± 2.58 97.59 ± 2.03 0.613

Time of discharge from the recovery 98.16 ± 2.86 98.75 ± 4.87 0.440
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both drugs are free from serious side effects. The intra-
cameral injection of Marcaine is therefore preferred over
the injection of lidocaine. However, as mentioned earlier,
surgery pain can persist for several weeks after surgery, and
a short period was considered as a follow-up period in this
study (until discharge from recovery); therefore, a longer
follow-up period will be necessary to evaluate the effective-
ness of these two drugs in relieving surgical pain.

Similar studies have been performed comparing lido-
caine sedation with drugs such as bupivacaine or ropiva-
caine, or even in combination with lidocaine, and there-
fore various diets for pain relief after cataract surgery have
been tried, but with very contradictory results. According
to Moolagani et al., a comparison of the efficacy of bupi-
vacaine and ropivacaine mixed with lidocaine revealed a
longer block period and a longer duration of use of the
first adjuvant analgesia. Accordingly, bupivacaine (Mar-
caine) has also been demonstrated to be an effective and
safe sedative in this study (12). Fernandez et al. compared
topical levobupivacaine injections with lidocaine and con-
cluded that levobupivacaine was significantly better than
lidocaine in terms of analgesic effects during and after
surgery, and patient and physician satisfaction (13). In the
study of Borazan et al., the efficacy of three drugs, bupiva-
caine, levobupivacaine, and lidocaine, was also compared,
which was quite similar to the present study (14). In some
studies, lidocaine has been added to other drugs as an ad-
junct to sedation, although such a combination does not
seem to have much effect on the effectiveness of other
drugs, such as bupivacaine or ropivacaine. In the study of
Perello et al., the efficacy of bupivacaine and lidocaine or
ropivacaine and lidocaine, no difference was seen between
groups regarding the pain score, blood pressure, heart
rate, or arterial oxygen saturation (15). Also, in a study by
Nicholson et al., the efficacy of ropivacaine in combina-
tion with bupivacaine and lidocaine for peribulbar anes-
thesia in cataract surgery was compared and showed that
the median time from the onset of the block to the time
of surgery, the median score of eye movement and minor
side effects were quite similar in the two groups (16). There-
fore, adding lidocaine to other drugs such as bupivacaine
or ropivacaine is not recommended, and it is also recom-
mended to inject Marcaine alone to achieve optimal seda-
tion.

The most important limitation of the present study
was the small sample size and, therefore, the small study
power that could affect the results of the study. Also, the
short follow-up period leaves the long-term effectiveness
of these drugs in relieving pain unanswered, and there-
fore, to achieve more accurate results, it is recommended
to use a larger sample volume and longer follow-up dura-
tion.

5.1. Conclusions

In conclusion, comparing the sedation of lidocaine
and Marcaine as intracameral injection will indicate much
more analgesia, a shorter stay duration, and more patient
satisfaction after receiving Marcaine than lidocaine.
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