Levobupivacaine Plus Lidocaine in Peribulbar Block:
A Comparative Randomized Study with Bupivacaine Plus
Lidocaine
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ABSTRACT

oz

Purpose: To compare bupivacaine-lidocaine mixture with
levobupivacaine-lidocaine mixture in peribulbar block re-
garding their effect on quality of block, ocular akinesia,
and degree of intraoperative pain and postoperative pain.

Materials and Methods: Sixty-two ASA physical status I-1ll pa-
tients scheduled for elective cataract surgery were included
in the study. Patients were randomly allocated to receive
peribulbar anesthesia with either 4 ml of a mixture levobu-
pivacaine 0.5% and lidocaine 2% (Group LL) or a 4 ml of
a mixture containing equal volume of lidocaine 2% and
bupivacaine 0.5% (Group LB). All patients were evaluated
with regards to akinesia and pain scores along the surgery
pain and sedation scores postoperatively.

Results: Median eyelid movement and ckinesia scores were
not significantly different between the two groups at any
time. There was no need for a supplemental block during
surgery in any patient. Sedation scores were significantly
higher in group LB than the LL group in study period.

Conclusion: Levobupivacaine plus lidocaine and bupivacaine
plus lidocaine can be recommended as an effective anal-
gesics in cataract surgery without serious side effects. How-
ever, higher sedation was achieved with combination of
bupivacaine and lidocaine.

Key Words: Peribulbar anesthesia, levobupivacaine, bupiva-
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Amag: Peribulber blok uygulamasinda bupivacaine-lidocaine
karigimi ile levobupivacaine-lidocaine karigimini blok kali-
tesi, okUler akinezi ve intraoperatif ve ameliyat sonrasi agri
derecesi Uzerine etkilerini karsilagtirmak.

Gereg ve Yontem: Elektif katarakt cerrahisi icin secilen 62 has-
ta bu ¢alismaya dahil edildi. Hastalara peribulber anas-
tezi icin rastgele 4 ml levobupivacaine %0.5 ve lidocaine
%2'nin %50-50 karigimi (Grup LL) veya 4ml lidocaine %2
ve bupivacaine %0.5'nin %50-50 karigimi (Grup LB) uy-
gulandi. BGton hastalarin cerrahi sirasinda akinezi ve agn
skorlar ve postoperatif sedasyon skorlari degerlendirildi.

Bulgular: iki grup arasinda kapak hareketleri ve anestezi skor-
lari bakimindan belirgin bir fark yoktu. Hi¢ bir hastaya
ilave bir anestezi gerekmedi. Calisma siresince sedasyon
skorlari grup LB de grup LL den daha yiksek olarak bu-
lundu.

Tartisma: Levobupivacaine-lidocaine and bupivacaine-lido-
caine katarakt cerrahisinde ciddi bir yan etkisi olmaksizin
etkin bir anestezik olarak énerilebilir. Fakat bupivakain-
lidocaine kombinasyonu ile daha yUksek sedasyon elde
edilmektedir.

Anahtar Kelimeler: Peribulber anestezi, levobupivacaine, bu-
pivacaine, fakoemusifikasyon, katarakt.

Glo-Kat 2011;6:159-162

Gelis Tarihi : 03/08/2011
Kabul Tarihi : 10/09/2011

1- Cukurova Universitesi Tip Fakiltesi, Anestezi ve Reanimasyon Anabilim Dali, Adana,

Dog. Dr.

2- Cukurova Universitesi Tip Fakiltesi, Géz Hastaliklari Anabilim Dali, Adana, Prof. Dr.

3- Cukurova Universitesi Tip Fakiltesi, Anestezi ve Reanimasyon Anabilim Dali, Adana,
Asist. Dr.

4- Cukurova Universitesi Tip Fakiltesi, Anestezi ve Reanimasyon Anabilim Dali, Adana,
Prof. Dr.

Received : August 03, 2011
Accepted : September 10, 2011

1- M.D. Associate Professor, Cukurova University Faculity of Medicine Department of
Anesthesiology Adana/TURKEY
GUNES Y., ygune@cu.edu.ir

2- M.D. Professor, Cukurova University Faculity of Medicine Department of Ophthalmology,
Adana/TURKEY
OZDEMIR N., vnozdemir@gmail.com

3- M.D. Asistant, Cukurova University Faculity of Medicine Department of Anesthesiology
Adana/TURKEY
CAN M., mugecan@cu.edu.tr

4- M.D. Professor, Cukurova University Faculity of Medicine Department of Anesthesiology
Adana/TURKEY
ISIK G., geylanisik@cu.edu.tr

Correspondence: M.D. Professor, Nusret OZDEMIR
Cukurova University Faculity of Medicine Department of Ophthalmology, Adana/TURKEY



160 Levobupivacaine Plus Lidocaine in Peribulbar Block: A Comparative Randomized ...

INTRODUCTION

Although phacoemulsification cataract surgery is be-
ing performed under topical anesthesia not all surgeons
are comfortable with this technique. Peribulbar block is
widely used in ophthalmic procedures because it has a
higher margin of safety than does retrobulbar block.'?
Ocular akinesia with peribulbar block would be a suit-
able option for surgeons. Peribulbar injection of a lo-
cal anesthetic agent is an effective technique for cataract
surgery and the most frequently used local anesthetic
agents for this procedure are lidocaine, bupivacaine and
ropivacaine.34

Bupivacaine-lidocaine mixture is frequently used for
ophthalmic regional anaesthesia, as it is perceived as
combining the rapid onset of lignocaine with the longer
duration of bupivacaine.® Bupivacaine has potential,
however, for cardiac and central nervous system (CNS)
toxicity and has been implicated in a number of reports
of cardiac arrest and death.>¢ The S (-) enantiomer of
bupivacaine (levobupivacaine) has been developed for
clinical use as a long acting local anaesthetic.® The ma-
jority of in vitro, in vivo and human pharmacodynamic
studies of nerve block indicate that levobupivacaine has
similar potency to bupivacaine. However, levobupiva-
caine had a lower risk of cardiovascular and CNS toxicity
than bupivacaine in animal studies.®?

The aim of this study was to compare bupivacaine-
lidocaine mixture with levobupivacaine-lidocaine mixture
in peribulbar block regarding their effect on quality of
block, ocular akinesia, and degree of intraoperative pain
and postoperative pain.

MATERIAL AND METHODS

The protocol was approved by the hospital ethical
committee and written, informed consent was obtained
from patients. Sixty-two ASA physical status |-l patients
scheduled for elective cataract surgery were included
in the study. Exclusion criteria for the study were as fol-
lows: Age less than 18 years, previous intra-ocular sur-
gery, patients who had the only eye, coexisting with the
advanced open angle glaucoma, pregnant women or
those of childbearing potential, patients known to have
reduced plasma cholinesterase level and patients with a
history of allergy to amide type local anaesthetic.

Un-premedicated patients on arrival in the operat-
ing room, routine monitors were applied for recording
heart rate (HR), noninvasive systolic (SBP), diastolic blood
pressure (DBP) and peripheral oxygen saturation (Sp02).
All patients received 0.9% NaCl 1-2 mL kg-1 before
peribulbar block application. Patients were randomly
allocated to receive peribulbar anesthesia with either 4
ml of a mixture levobupivacaine 0.5% and lidocaine 2%
(Group LL) or a 4 ml of a mixture containing equal vol-
ume of lidocaine 2% and bupivacaine 0.5% (Group LB).
Neither group received hyaluronidase.

In all cases peribulbar block was achieved by one
experienced doctor in a double-blind manner. A total
volume of 4.0 mL was injected in the junction of the lat-
eral third with the two medial thirds of the inferior orbital
edge, with a standard needle (25 mm length, 0.7 mm
gauge), through the eyelid. Orbital mechanical compres-
sion was applied to the closed eye for 5 minutes using
a Honan balloon. During the injection of the local anes-
thetic agents, the level of patient discomfort and chemo-
sis and the extent of subconjunctival haemorrhage were
noted. The patient was also questioned regarding pain
(none/mild/moderate/severe) felt during the surgery and
any need for additional analgesia was recorded.

The progression of akinesia for each of the four
rectus muscles, orbicularis oculi and levator palpebrae
superioris was recorded. Akinesia of each muscle was
scored from O (no block), 1 (almost full movement), 2
(moderate akinesia), 3 (almost full akinesia) to 4 (com-
plete akinesia). A maximum block in all muscles scored
24 and 18 was deemed adequate for surgery. Intraop-
erative and postoperative pain scores at the first hour
after the surgery were recorded by using visual analogus
score (VAS) (0=no pain, 10=unbearable pain).

Sedation was assessed using sedation 5 points
test (0=Awake, 1=Mild sedation, 2=Sloping to sleep,
3=Sleeping, but able to wake, 4=Deep sleeping, un-
able to wake). Patients were seen the next morning in the
ophthalmic outpatient clinic.

Any problems including nausea, vomiting and any
other complications associated with anaesthesia or sur-
gery were noted. Also, residual akinesia was scored
with the same system used before surgery. Qualitative
data were analyzed with Pearson X? and Fisher’s exact
tests. Quantitative data, expressed as mean =SD, were
analyzed using independent simple t test. A probability
<0.05 was considered statistically significant. All analy-
ses were calculated by using SPSS 10.0 (SPSS, Inc, Chi-
cago, IL, USA).

RESULTS

The results did not reveal any significant differences
between the two groups in terms of demographic data
(Table 1). There were 31 patients in each group and all
patients were included in the statistical analysis.

Table 1: Demographic data. Values are given as mean (SD)
where appropriate.

Group LL (n=31) Group LB (n=31)

Male: female 17/14 19/12
Mean age; years 64 (range 31-82) 65 ( range 43-84)
Weight (kg) 61.9+9.6 62.5+11.2
ASA physical
Istcﬂus 10 8
12 13

m 9 10
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Table 2: VAS values in groups (Mean=SD).

Table 3: Sedation scores in groups (Mean=SD).

Group LL (n=31) Group LB (n= 31)

VAS Group LL (n=31) Group LB (n=31)
Intraop. 5 min 0.25+ 0.51 0.09= 0.53
Intraop.10 min 0.61x1.45 0.38+1.02
Intraop. 15 min 0.70+1.50 0.48+1.12
Intraop. 30.min 0.63+2.11 0.00=0.00
Postop. 45 min 0.64+1.37 0.38+1.02
Postop. 60 min 0.73%1.31 0.60=1.30

Intraop. 5 min 0.00%+0.00 0.00+0.00
Intraop. 10 min 0.00=+0.00 0.06+0.24*
Intraop. 15 min 0.00=+0.00 0.06+0.24*
Intraop. 30.min 0.00+0.00 0.09+0.39*
Postop. 30 min 0.00%=0.00 0.18+0.60*
Postop. 60 min 0.00%=0.00 0.00+0.00

p>0.05 Levobupivacaine plus lidocaine group compared to
bupivacaine plus lidocaine group.

Mean age in the levobupivacaine-plus lidocaine
group was 64 (range 31-82) year and, 65 (range 43-
84) year in the bupivacaine- plus lidocaine group. The
male: female ratio was 18:13 in the levobupivacaine-
plus lidocaine group and 19:12 in the bupivacaine- plus
lidocaine group.

There were no differences between the study groups
in regard to hemodynamic variables. During the study
period, the Sp0? remained stable at approximately 96%
in all groups, extra oxygen (4 L min-') was routinely pro-
vided via nasal mask.

In addition, none of the patients in either group ex-
perienced respiratory depression, or any other drug-re-
lated adverse effects. All patients were essentially healthy
individuals who had successful cataract surgery with no
postoperative complications.

Motor block sufficient for surgery was achieved at
8 minutes after injection in both groups. Median eye-
lid movement and akinesia scores were not significantly
different between groups at any time. VAS scores were
similar in two groups during the surgery (Table 2).

The mean pain score during surgery was 0.25-0.70
for the Group LL and 0.00-0.48 for the Group LB. There
was no need for a supplemental block during surgery in
any patient. Sedation scores were significantly higher in
Group LB than the Group LL in study period (p<0.05),
(Table 3). Postoperative pain scores were similar be-
tween groups in the first postoperative hour. There were
no significant differences in the incidence of postopera-
tive adverse sequelae (Table 4).

DISCUSSION

Ophthalmic procedures such as cataract extraction
with phacoemulsification can be performed with either
topical or regional anesthesia .

We therefore carried out a prospective, double-blind
study to compare mixture of levobupivacaine 0.5% with
lidocaine 2% with our standard mixture of bupivacaine
0.5% with lidocaine 2% for peribulbar anaesthesia in
those patient whom underwent anterior segment oph-
thalmic surgery. A mixture of bupivacaine and lidocaine
is the most frequently used local anaesthetic; Lidocaine
providing rapid onset and bupivacaine a long duration

* p<0.05 Levobupivacaine plus lidocaine group compared to
bupivacaine plus lidocaine group.

Table 4: Side effects in groups.

Group LL (n=31) Group LB (n= 31)

Nausea 3 4
Dizziness 3 2
Diplopia 7 9

p>0.05 Levobupivacaine plus lidocaine group compared to
bupivacaine plus lidocaine group.

of action.® Bupivacaine 0.75% plus lidocaine 2% or ropi-
vacaine 1% provides anaesthesia comparable with in
terms of onset, degree of akinesia and duration of ac-
tion, fulfilling some of the criteria of the ideal agents for
anterior segment ophthalmic surgery.™

Levobupivacaine is a long acting local anesthetic.”
Randomised, double-blind clinical studies established
that the anaesthetic and/or analgesic effects of levobu-
pivacaine were largely similar to those of bupivacaine at
the same dose. The onset of action is <or=15 minutes
with various anaesthetic techniques.

Sensory block tended to be longer with levobupi-
vacaine than bupivacaine, approximately 2 hours with
peripheral nerve block. With epidural administration,
levobupivacaine produced less prolonged motor block
than sensory block. This differential was not seen with
peripheral nerve block.

Conditions satisfactory for surgery and good pain
management were achieved by use of local infiltration or
peribulbar administration of levobupivacaine.” Akinesia
is important for the surgeon as it facilitates safe comple-
tion of surgery. Analgesia is important for the patient as
well as the ophtalmologist as a lack of this leads to an
unpleasant experience for the patient and a potential for
unexpected complications due to withdrawal movements
by the patient due to pain."!

Pain during injection of the local anaesthetic is one
of the patient’s principal concerns. Although, the pain
scores we recorded were high; 0.66 and 0.2 for levobu-
pivacaine and racemic bupivacaine during injection of
the local anaesthetic, respectively. However, postopera-
tive pain scores were similar between two groups.

Lai F et al., showed that a mixture of bupivacaine

0.75% and lidocaine 2% provides faster onset time than
a mixture of L-bupivacaine 0.75% and lidocaine 2%.'?
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In our study, we used the same volume of anaesthet-
ic agents and the same surgical technique in all patients.
Motor block sufficient for surgery was achieved at 8 mins
after injection in both groups and provided sufficient
operating conditions without any need for supplemen-
tary anaesthesia. Nicholson et al., reported that ocular
movement scores were significantly lower in the bupi-
vacaine and lidocaine mixture group than ropivacaine
group.'® Di Donato et al., compared levobupivacaine
0.5% with ropivacaine 0.75% and showed that levobu-
pivacaine had a more rapid onset and longer duration
of motor blockade than ropivacaine.’ Similarly, Bora-
zan M et al., demonsrated that levobupivacaine 0.75%
lower pain scores and ocular movement scores than our
ropivacaine group.' Our results showed that akinesia
and ocular movement scores were similar in our patients
received levobupivacaine plus lidocaine compared with
bupivacaine plus lidocaine.

In human volunteers, levobupivacaine had less of a
negative inotropic effect and, at intravenous doses>75
mg, produced less prolongation of the QTc interval than
bupivacaine.”? In our study, hemodynamic variables
were similar between two groups in each study period
after recovery. SpO, remained within the normal range
throughout the study period, with no differences between
groups.

Local anaesthetics also have a general anesthetic ef-
fect, induced by both the rostral spread of subanesthetic
concentrations of bupivacaine within the cerebrospinal
fluid and the indirect effects of deafferentation.!”-1? Fewer
changes indicative of CNS depression on EEG were evi-
dent with levobupivacaine. One of the secondary objec-
tives of this research was to record the level of sedation
between treatment groups. Our results showed that se-
dation scores were significantly higher in Group LB than
Group LL in study period.

Reduced cardiovascular toxicity is strongly desirable
in patients undergoing cataract surgery, most of whom
are elderly and have comorbid cardiovascular disease.
The reported incidence of local anaesthetic-induced sys-
temic toxicity in ophthalmic regional anaesthesia is low
because of the very small doses injected. Results from
investigations showed that levobupivacaine and ropiva-
caine were less toxic than bupivacaine. We did not de-
tected any serious side effects a difference between le-
vobupivacaine plus lidocaine and the bupivacaine plus
lidocaine.

In conclusion, althought pain scores were higher
in group levobupivacaine plus lidocaine than the other
group during surgery, levobupivacaine plus lidocaine
and bupivacaine plus lidocaine offered an effective an-
algesia and adequate operating conditions and highly
acceptable for the patients undergoing cataract surgery
without any side effects.

Hovewer, combination of bupivacaine-lidocaine re-
sulted in higher sedation compared with levobupivacaine
plus lidocaine group. Therefore, as levobupivacaine have
low cardiotoxic and neurotoxic effects, may be reliable in
elderly patients with coexisting disease.
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