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ABSTRACT

Peribulbar blockade is a regional anesthetic technique that can be used for vitrectomy surgery. Ropivacaine
and levobupivacaine are local anesthetics that have the advantage of a long duration of action and a lower
complication rate than bupivacaine. This study aims to find the effect of intraocular pressure from
ropivacaine and levobupivacaine. The study design was a double-blind randomized controlled trial on 60
patients underwent vitrectomy at Netra Ophthalmic Clinic Bandung with peribulbar blockade. Twenty-nine
subjects received 0.75% ropivacaine and thirty-one subjects received 0.5% levobupivacaine for peribulbar
blockade. Assessment of eye intraocular pressure was assessed before the block, 5 minutes, 10 minutes, and
15 minutes. The 0.75% ropivacaine group obtained an average of 4.42mmHg at 15 minutes, while the 0.5%
levobupivacaine group averaged 2.33mmHg after 15 minutes after injection. Statistical results obtained p
value <0.05 which means significant intraocular pressure of the two drugs. Intraocular pressure of
ropivacaine 0.75% lower than levobupivacaine 0.5% in peribulbar blockade in vitrectomy surgery.
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INTRODUCTION

Anesthesia for vitreoretinal surgery is a challenge for anesthesiologists, because the
operation time is relatively long (Kumar & Dodds, 2006; Wulff, 2018). In the past, general anesthesia
was the anesthetic of choice for vitreoretinal surgery. The development of regional anesthesia
and local anesthetic drugs, making regional anesthesia in the eye better known, especially
retrobulbar blockade and peribulbar blockade (Pacella et al., 2013; Ribeiro et al., 2020).
Peribulbar technique is performed by injecting the anesthetic solution in the orbit around the
equator of the eye ball (outside the muscle cone) using sharp needle (Athar et al., 2016; Govéia &
Magalhdes, 2010; Pacella et al., 2013).

The goal of ideal local anesthesia is to obtain complete anesthesia and akinesia of the eye
ball and low intraocular pressure in order to provide optimal surgical conditions (Gioia et al.,
2004; Miranda et al., 2021; Nicholson et al., 1999; Pacella et al., 2013; Ribeiro et al., 2020;
Wulff, 2018). Peribulbar blockade is the preferred technique compared to retrobulbar blockade,
because peribulbar blockade has fewer complications such as brainstem anesthesia, optic nerve
injury (Di Donato et al., 2006; Varshney et al., 2017).

Intraocular pressure varies from 10 to 21.7 mmHg. Chronically high intraocular pressure
(IOP) can interfere with normal corneal metabolism. During anesthesia, increased IOP can
cause permanent vision loss. Patients with high 10P, accompanied by further increases can
trigger acute glaucoma. Therefore, proper control of IOP is essential. Levobupivacaine and
ropivacaine are local anesthetics of the amide class which can be used for regional eye block
(Chaudhary et al., 2018; Di Donato et al., 2006; Licina et al., 2016; Ribeiro et al., 2020;
Senapathi et al., 2021; Varshney et al., 2017).
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This study was aimed at comparing the changes in intraocular pressure after peribulbar
blockade with levobupivacaine and ropivacaine in vitrectomy surgery.

METHOD

The study design is a prospective experimental study, using a double-blind randomized
controlled trial design. The study subjects were patients who underwent elective surgery
according to the inclusion criteria and did not include exclusion. The inclusion criteria were a
minimum age of 18 vyears, physical status according to the American Society of
Anesthesiologists (ASA) I and 11, and vitrectomy elective patients, while the exclusion criteria
were patients refusing action; allergy reaction to amida type of drugs; suffering from blood
clotting disorder, and panopthalmitis. The study was conducted at Hasan Sadikin Hospital,
Bandung, Indonesia in 2023. This study has passed ethical clearance from the Ethics
Committee of dr Hasan Sadikin Hospital Bandung No. LB.02.01/2.3/2250/2023 and
permission from the Director of Human Resources, Education, and Research of RSUP Dr.
Hasan Sadikin Bandung.

The study sampling technique was carried out by consecutive sampling by taking each
research subject that met the inclusion and exclusion criteria based on the order of patient
arrival. Randomization was carried out using the simple random sampling method. The sample
size was determined based on the sample size calculation formula by determining the 95%
confidence level and 90% power test. Subjects were divided into 2 groups; group L received
0.5% levobupivacaine, group R received 0.75% ropivacaine.

Patients were explained and informed consent was taken, intraocular pressure (I0OP) was
measured before anesthesia injection (t0). IOP was measured by tonometry icare, topical
tetracaine 2% eye drops was given. Aseptic and antiseptic were performed using sterile gauze
with 10% povidone iodine on the skin around the palpebra. The patient was placed an
intravenous line and given sedation using 0.3 mg/kg propofol. The injection was made in the
lateral third of the orbital margin where the indentation was palpable as the inferotemporal
peribulbar injection site in a perpendicular direction. If the needle is in contact with the bone,
then the mid-cephalad angle is adjusted until the needle enters about 2 cm. Aspiration is carried
out, then slowly local anesthetic drug is injected. Patients were given 0.5% levobupivacaine
(group L) and 0.75% ropivacaine (group R).

Intraocular pressure was measured after the needle was removed from the injection site 5
minutes (t1), 10 minutes (t2), and 15 minutes (t3). After the block was successful, the patient
was transferred to the operating room and prepared for surgery.

Statistical analysis was performed to compare the means of numerical variables between
2 groups using an unpaired T-test because the data were normally distributed. For statistical
analysis of categorical data, the chi-square test was used. Statistical test results were determined
by the p-value, declared meaningful if the p-value <0.05. The data obtained were processed
using Statistical Product and Service Solution (SPSS) version 25.0 for Windows.

RESULTS AND DISCUSSION

This study involves 60 subjects who underwent elective vitrectomy surgery and met the
inclusion criteria at Dr Hasan Sadikin Hospital.
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Table 1. Subjects Characteristics (N=60)

Vitrectomy Patients

Characteristics 0.5 % Levobupivacaine 0.75% Ropivacaine P

value*
(n=31) (n=29)

1. Age (years)

Mean + SD 53.1+8.7 52+10.15

Median 52 53 0.654

Range (min- 37-69 33-77

max)

2. Gender

Men 17 (54.8%) 14 (48.3%) 0.198

Women 14 (45.2%) 15 (51.7%)

3. ASA

1 15 (48.4%) 12 (41.4%) 0.377

2 16 (51.6%) 17 (58.6%)

4. Weight

Mean + SD 58.745.6 64.5+8.85

Median 60 68

Range (min- 50-70 50-76 0.054

max)

5. Height

Mean + SD 1.59+0.04 1.60+50.04

Median _ 1.59 1.60 0.300

Range (min- 1.50-1.70 1.50-1.70

max)

6. BMI

Mean + SD 23.35%2.65 25.27+£3.67

Median 23.87 26.95 0.053

Range (min- 18.37-27.41 18.14-30.80 '

max)

*p value is calculated based on the unpaired T test if the data is normally distributed.
Alternative Mann-whitney test if the data is not normally distributed. P-value is significance if

p <0.05

Based on Table 1, the results of the independent T-test show p-value of >0.05 so it can be
concluded that there is no significant difference in proportion between variables on both

groups.
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Table 2. Comparison of Intraocular Pressure between 0.5% Levobupivacaine Group and
0.75% Popivacaine Group (N=60)

Group
Intraocular Pressure 0.15% Levobupivacaine 0.75% Ropivacaine P .
value
(mmHg) (n=31) (n=29)

Pre-injection
Mean + SD 11.81+4.02 13.24+2.49 0.105
Median 12 13 '
Range (min-max) 3-19 9-19
5 minutes
injection 11.97+3.41 12.1+3.32
Mean + SD 12 12 0.877
Median 7-18 7-20
Range (min-max)
10 minutes
injection 11.06+3.47 10.34+3.05
Mean + SD 11 10 0.399
Median 5-18 5-15
Range (min-max)
15  minutes
injection 0.48+3.75 8.82+2.56
Mean + SD 10 8 0.041*
Median 3-16 4-14

Range (min-max)

*p value is calculated based on the unpaired T test if the data is normally distributed.
Alternative Mann-whitney test if the data is not normally distributed. P-value is significance if
p <0.05

Based on Table 2, the average IOP 15 minutes after injection in the 0.5% levobupivacaine
group was 9.48 £ 3.75mmHg. Whereas in the 0.75% ropivacaine group, the average intraocular
pressure was 8.82 £ 2.56mmHg. The results of the independent t-test showed a p-value of 0.041
(p<0.05) which indicated that there was a significant difference between the intraocular
pressure of the 0.5% levobupivacaine group and the 0.75% ropivacaine group at 15 minutes
post-injection.

Based on Table 3, the mean difference of patients’ intraocular pressure before and 15
minutes post-injection of the 0.5% levobupivacaine group was 2.33mmHg. Whereas in the
0.75% ropivacaine group, the mean difference in the patient's average intraocular pressure
before and 15 minutes post-injection was 4.42mmHg. The RM Anova test in both groups
showed a p value of 0.0001 so it can be concluded that there was a significant change in
intraocular pressure in various measurements.
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Table 3. Patient’s condition During LMA Insertion (N=60)

Variable Measurement time
Intraocular A i A A A )
Pressure to t Mean 2 Mean ts Mean Mean vaF\JIue
(mmHg) -ty Lt —t; —t;
Kelompok
levobupivacaine
0,5% 11,81+4,02 11,97+3,41 0,16 11,06+3,47 0,91 9,48+3,75 1,58 233 0,0001
Mean + SD 3-19 7-18 5-18 3-16 '
Min-max
Kelompok
ropivacaine
0,75% 13,24+2,49 12,1+3,32 1,14 10,34+3,05 1,76 8,82+2,56 1,52 4,42 0,0001
Mean £ SD 9-19 7-20 5-15 4-14
Min-max

Based on Table 3, the mean difference of patients’ intraocular pressure before and 15
minutes post-injection of the 0.5% levobupivacaine group was 2.33mmHg. Whereas in the
0.75% ropivacaine group, the mean difference in the patient's average intraocular pressure
before and 15 minutes post-injection was 4.42mmHg. The RM Anova test in both groups
showed a p value of 0.0001 so it can be concluded that there was a significant change in
intraocular pressure in various measurements.

Discussion

In the 0.5% levobupivacaine group, there was an increase in IOP at 5 minutes post-injection
(11.97 £ 3.41), this is in line with Nociti et al's study that the peribulbar anesthetic technique
can increase 10OP in the first few minutes due to block peribulbar itself which causes the volume
in the eye socket to increase so that the pressure in the eyeball also increases. Furthermore,
there was a decrease in I0P a few minutes later due to relaxation of the extraocular muscles
thereby reducing ocular globus pressure (Mehta et al., 2018; Saputra et al., 2021).

The 0.5% levobupivacaine group had an average difference in the patient's intraocular
pressure before and 15 minutes post-injection was 2.33mmHg with the lowest intraocular
pressure 9.48 £ 3.75. Whereas the 0.75% ropivacaine group had an average difference in the
patient's intraocular pressure before and 15 minutes post-injection was 4.42mmHg with the
lowest intraocular pressure 8.82 + 2.56. Thus, 0.75% Ropivacaine has a greater effect on
reducing intraocular pressure compared to 0.5% levobupivacaine in peribulbar blockade for
vitrectomy surgery (Anker & Kaur, 2017; Chaudhary et al., 2018; Kapoor et al., 2021; Mehta et al., 2018;
Nociti et al., 2001; Saputra et al., 2021; Zhou et al., 2017). In line with the study by Pacella et al which
stated that levobupivacaine caused lower IOP in several types of eye surgery compared to
bupivacaine, levobupivacaine-hyaluronidase, and racemic bupivacaine-hyaluronidase (Pacella
et al., 2013). Varshney et al. (2017) state that ropivacaine has an effect of reducing IOP 8-9
mmHg in peribulbar blockade while levobupivacaine has an effect of reducing IOP 1-2 mmHg
(Jaffe & Samuel, 2014; Jaichandran et al., 2020).

Ropivacaine has a vasoconstrictive effect which causes a decrease in blood volume in the
choroid so that the production of aqueous humor decreases and minimizes the increase in
intraocular pressure (IOP) after peribulbar injection (Kapoor et al., 2021; Kumar & Dodds, 2006; Zhou
etal., 2017).
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CONCLUSION
Intraocular pressure of ropivacaine 0.75% lower than levobupivacaine 0.5% in peribulbar
blockade in vitrectomy surgery.
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