
Abstract. – Aims: The Authors examine
the employement of a new anaesthetic agent,
levobupivacaine 0.50% (S – enantiomer of
racemic mixture of bupivacaine), for peribulbar
anaesthesia in a randomized double blind study
vs.racemic bupivacaine 0.50% alone or in asso-
ciation with hyaluronidase 10 IU.ml-¹.

Materials and Methods: 120 patients were
divided into four groups of 30 each: group L (lev-
obupivacaine 0.50%), group B (racemic bupiva-
caine 0.50%), group LH (levobupivacaine –
hyaluronidase10 IU.ml-¹), group BH (racemic
bupivacaine – hyaluronidase10 IU.ml-¹).

Results: The onset-time (14±3.2 min vs. 13±4.8
min) and the duration of anaesthesia (195±34.2 vs.
204±37.6) were similar. The ocular akinesia was
evaluated with an 8 point system: it was consid-
ered sufficient for surgery with values of less than
5 points. The association with hyaluronidase in-
creased the spread of local anaesthetics (76.6% of
group LH, 73.3% of group BH) with local anaes-
thetics alone (60% of group L, 56.6% of group B).
Moderate hypotension (<30% baseline) was

reported in 3 patients (10%) of group L, 2 (6.6%)
of group B, 1 (3.3%) of group LH and 2 (6.6%) of
group BH.
Statistical analysis (Student-Newman-Keuls

test) was significant between group L vs. BH, B
vs. BH and LH vs. BH as regards onset-time of
anaesthesia; between group B vs. LH, B vs. BH
and L vs. LH for the duration of anaesthesia.
Chi square test for the general akinesia score

showed significant results in group L vs. LH
(p=0.043) and B vs. LH 8P =0.018); as regards the
score 0, test reported significant values between
groups B vs. LH (p=0.004) and B vs. BH (p=0.017).

Conclusions: In conclusion levobupivacaine,
a longlasting local anaesthetic with limited car-
dio and neurotoxicity, might be useful for vitreo-
retinal surgery in elderly patients, compared
with general anaesthesia.
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Introduction

At present, ophthalmic surgery is almost ex-
clusively performed in local anaesthesia1. Elderly
patients and the presence of chronic medical dis-
eases exclude, except particular situations (emer-
gencies in polytraumatism, paediatric and psy-
chiatric patients), recurrence to general anaesthe-
sia.
Peribulbar block is widely employed in oph-

thalmic surgery to obtain ocular motor block be-
sides analgesia. Complications include accidental
puncture of intraocular structures, retrobulbar
hematoma and brainstem anaesthesia2.
Hyaluronidase is frequently added to the

anaesthetic solution to improve peribulbar block
and to maintain baseline intraocular pressure
(IOP)3.
The anaesthetic agents are used alone or in as-

sociation to obtain analgesia and motor block
with poor toxic reactions. The pharmacological
research suggests new anaesthetics, S (-) enan-
tiomers of racemic mixtures, such as ropivacaine
and levobupivacaine, to reduce cardiotoxicity,
probably enantioselective4 and neurotoxicity.
The biological effects of enantiomers are dif-

ferent, both quantitatively and qualitatively, due
to the receptor’s configuration.
The R-isomer of bupivacaine produces a tonic

block of sodium channels two times longer and a
phasic block three times greater than L-isomer5.
Levobupivacaine is a S (-) enantiomer of

racemic mixture of bupivacaine; it is a long act-
ing anaesthetic6,7 with a lower risk of cardiotoxi-
city and neurotoxicity with bupivacaine8-10. The
recommended maximum single dose for peribul-
bar administration, according to Abbott laborato-
ries summary of characteristics is 112.5 mg (15
ml – 0.50%), while its metabolism through the

2010; 14: 539-544



Table I. Demographic data of the case load.

L (n 30) B (n 30) L H (n 30) B H (n 30)

Men/women 14/16 12/18 17/13 11/19
Age (yrs) 71 ± 6.4 71 ± 8.9 73 ± 7.6 75 ± 9.1
Weight (Kg) 64 ± 9.8 66 ± 10.2 62 ± 10.4 64 ± 11.0
Height (cm) 161 ± 11.4 165 ± 12.1 163 ± 10.9 163 ± 9.8
Volume (ml) 8.4 (7.0-10) 8.80 (7.5-9.5) 9.4 (7.0-9.0) 9.0 (7.0-8.5)
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flex, ischaemic neuropathy and rarely amauro-
sis2,11. Peribulbar block was performed with a
transpalpebral single injection, through a BD®

microlance 3 needle 25G × 16 mm. It was insert-
ed in the inferior-temporal region, perpendicu-
larly to the skin and then directed in a 45° angle
for the whole length of the needle. After nega-
tive aspiration test for blood, and in absence of
any sign of ocular globe puncture or intramuscu-
lar needle position, anaesthetic mixture was ad-
ministered in about 30’. Ocular compression
was achieved with a pressure of 30 mmHg by
the Honan balloon; this pressure was maintained
for 15’, examining ocular akinesia every 3’ to
20’. Ocular akinesia was evaluated with an 8
point system, inviting the patient to ruotate his
eyes in vertical and horizontal direction: 0 point
in case of complete motor block for the direction
examined, 1 point for 50% of movement and 2
points for full eye movement12. The grade of aki-
nesia was considered sufficient for surgery with
a value of less than 5 points; nevertheless, anal-
gesia was evaluated for admission to surgery.
Higher values required further local anaesthetic
solution.
Twenty-four hours after surgery residual aki-

nesia was evaluated with the same preoperative
score, while persitent diplopia was evaluated by
the ophthalmologist.
Baseline I.O.P. was measured in both eyes with

an automated tonometer (Tonopen®, MENTOR,
Milano); the same blind observer measured I.O.P.
after peribulbar block, at the same intervals of aki-
nesia evaluation.
Exclusion criteria were the following ones:

• previous allergic reactions to local anaesthet-
ics;

• mental diseases;
• paediatric patients;
• retrobulbar hemorrhage;
• hepatic dysfunction;
• anticoagulation therapy.

cytochrome P450 system, represents a con-
troindication in hepatic disorder8.
The aim of the study is to compare bupiva-

caine vs. levobupivacaine for peribulbar block,
with and without the addition of hyaluronidase.

Materials and Methods

The protocol was approved by the local Ethi-
cal Committee.
120 patients scheduled for elective ophthalmic

surgery were enrolled in a randomised double
blind study; they underwent peribulbar anaesthe-
sia and were a premedicated with i.v. midazolam
1-3 mg.
The patients (informed consent obtained)

were allocated randomly in four groups of 30
each to receive one of four local anaesthetic so-
lutions:

– group L with levobupivacaine 0.50%;
– group B with bupivacaine 0.50%;
– group LH with levobupivacaine 0.50% +
hyaluronidase 10 IU.ml-¹;

– group BH with bupivacaine 0.50% +
hyaluronidase 10 IU.ml-¹.

The demographic data are shown in Table I,
while types of surgical operations are listed in
Table II. The patients were homogenous as re-
gards sex, age and clinical situations; the most
frequent medical diseases were arterial hyper-
tension, diabetes 2 type, coronary heart disease.
Total volume of the anaesthetic solution, ad-
ministered after negative aspiration, oscillated
between 7 and 10 ml, according to the orbit
size and the increasing extraocular pressure.
This volume was considered sufficient to obtain
analgesia and motor block for the duration of
surgery, to avoid a dangerous increase of ex-
traocular tone with the risk of oculocardiac re-

540



Table II. Types of surgical operations.

L (n 30) B (n 30) L H (n 30) B H (n 30)

Phacoemulsification 21 22 20 24
Extracapsular extraction 4 3 2 2
Glaucoma 2 1 4 1
Secondary implantation 1 2 1 –
Criotherapy 2 2 3 3

Statistical analysis for onset time and duration
of anaesthesia was performed using analysis of
variance followed by the Student-Newman-Keuls
test, while Chi square test was applied for com-
parison of akinesia scores. Results are means ±
SD. A p value of less than 0.05 was considered
significant. We considered an akinesia score be-
tween 0 and 3 as the target corresponding to a
successfull block.

Results

Onset-time, duration of anaesthesia, diplopia
and residual palpebral block at 24 hours are re-
ported in Table III.
Onset-time for analgesia and akinesia was al-

most the same for levobupivacaine and racemic
bupivacaine (14±3.2 vs. 13±4.8 min).
The association of hyaluronidase and local

anaesthetics sensibly shortened onset-time and
reduced intraocular pressure to normal or subnor-
mal values. The duration of analgesia outlasted
surgical time and provided satisfactory pain con-
trol in the early postoperative period (145 min L
vs. 240 min B).
Incidence of diplopia was observed in 6.6% of

group L and 10% of group B; residual palpebral
ptosis was found in no case.

Akinesia score (96% confidence interval) of
less than 3 was examined 15’ after peribulbar
block (Table IV). Complete akinesia (score 0)
was obtained more frequently with the associa-
tion of hyaluronidase (76.6% of group LH,
73.3% of group BH) respective to local anaes-
thetic alone (60% of group L, 56.6% of group B).
Incomplete akinesia took place in a lower but
significant number of patients:

– 0< score <3 30% of group L, 40% of group B,
20% of group LH, 23.3% of group BH;

– 3< score <5 6.6% of group L, 3.3% of group
B, 3.3% of group LH, 3.3% of group BH;

– score >5 no case.

The external inferior rotation of the ocular
globe due to inhomogeneous diffusion of local
anaesthetic was of 20.6% in group L, 33.3% in
group B, 13.3% in group LH and 10% in group
BH.
Among side effects (see Table V) we observed

moderate hypotension (<30% baseline) in 10%
of group L, 6.6% of group B, 3.3% of group LH
and 6.6% of group BH. One case (3.3%) of shiv-
ering was observed in group BH.
Statistical analysis emphasized significant dif-

ferences with analysis of variance as regards on-
set-time of anaesthesia; Student-Newman-Keuls
test reported positivity between group L vs. BH,
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Table III. Results. Onset-time and duration for analgesia and akinesia, diplopia and residual palpebral block at 24 hours. Oc-
currence of ocular globe rotation.

L (n 30) B (n 30) L I (n 30) B I (n 30)

Anaesthesia onset (min) 14 ± 3.2 13 ± 4.8 12 ± 3.1 10 ± 2.6
Duration (min) 195 ± 34.2 204 ± 37.6 171 ± 24.8 184 ± 28.1
Diplopia 2 (6.6%) 4 (13.3%) – –
Palpebral block – – – –
Ocular globe rotation 8 (20.6%) 10 (33.3%) 4 (13.3%) 3 (10%)
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of B vs. BH and LH vs. BH, non significant be-
tween group L vs. LH. No test is possible be-
tween group L vs. B and group B vs. LH.
The duration of anaesthesia evidenced positive

test with analysis of variance; Student-Newman-
Keuls test reported significant differences between
group B vs. LH, B vs. BH, L vs. LH, non signifi-
cant between B vs. L, L vs. BH, LH vs. BH.
Chi square test for the general akinesia score

showed positive result in group L vs. LH
(p=0.043) and B vs. LH (p=0.018). As regards
the score 0, test reported significant values be-
tween group B vs. LH (p=0.004) and B vs. BH
(p=0.017) (Figure 1).

Discussion

Onset-time of levobupivacaine (14±3.2 min)
and racemic bupivacaine (12±3.1 min) is not
much longer than the duration of many opera-
tions itself, slowing down the patient’s rotation.
Statistical analysis reported a significant short-

ening of onset-time of racemic bupivacaine with
hyaluronidase with the same anaesthetic alone
(10±2.6 vs. 13±4.8 min).
On the contrary levobupivacaine with

hyaluronidase showed no significant differences
with respect to levobupivacaine alone (12±3.1 vs.
14±3.2 min). These values are better than those
of other Authors11 (13±5.6 min with levobupiva-
caine 0.75% + hyaluronidase 7.5 IU/ml and

11±4.4 min with racemic bupivacaine 0.75% +
hyaluronidase 7.5 IU/ml). Although higher local
anaesthetic concentration was employed, onset-
time resulted longer.
Most probably small differences of block tech-

nique may explain the variability of results.
Peribulbar block is much more dangerous8,13

than topical anaesthesia. However, the latter may
favour accidental ocular lesions, incomplete con-
junctival analgesia, corneal damage and difficulty
in modifing the intraoperative surgical tecnique.
Animal studies showed a higher potency of

levobupivacaine vs. racemic bupivacaine proba-
bly due to a vasoconstrictor effect of levobupiva-
caine at lower doses and a vasodilatative effect at
higher doses14.
Human studies reported similar potency of

racemic bupivacaine and levobupivacaine15, with
a lower motor block and minor cardiotoxicity of
levobupivacaine16,17.
According to our data onset-time of peribulbar

block of racemic bupivacaine and levobupiva-
caine alone are statistically not comparable
(13±4.8 vs. 14±3.2 min).
Significant differences exist between local

anaesthetics alone and in association with
hyaluronidase (group L vs. BH, group B vs. BH
and group LH vs. BH) with a prevalence of lower
onset-time for racemic bupivacaine.
Even the comparison between group L vs. LH

is not significant , making evident that the associ-
ation of levobupivacaine with hyaluronidase does
not improve onset-time.
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Table IV. Akinesia score.

Score L (n 30) B (n 30) L H (n 30) B H (n 30)

0 60% (18) 56.6% (17) 76.6% (23) 73.3% (22)
< 3 30% (9) 40% (12) 20% (6) 23.3% (7)
3-5 6.6% (2) 3.3% (1) 3.3% (1) 3.3% (1)
> 5 3.3% (1) – – –

Table V. Side effects.

Side effects L (n 30) B (n 30) L H (n 30) B H (n 30)

Hypotension 10% (3) 6.6% (2) 3.3% (1) 6.6% (2)
Neurologic reactions – – – –
Nausea – – – –
Vomiting – – – –
Shivering – – – 3.3% (1)



The vasoconstrictor effect of levobupivacaine
is unfavorable for the diffusion of local anaes-
thetic, even in the presence of hyaluronidase.
Peribulbar block evidenced a similar duration

of racemic bupivacaine and levobupivacaine alone
(204±37.6 vs. 195±34.2 min), of group L vs. BH
and of group LH vs. BH. Significant differences
are between group B vs. LH, group B vs. BH and
group L vs. LH as though hyaluronidase shortens
the duration of anaesthetic blockade.
There is still controversy about the association

of local anaesthetics and hyaluronidase as re-
gards efficacy, duration and side effects18-20.
Hyaluronidase causes an increase of pH, di-

rectly proportional to the administered amount21,
of its nerve diffusion without a rise in plasmatic
concentration22.
Our results emphasized a shortening of onset-

time and of the duration of analgesia with im-
provement of akinesia at the preoperative con-
trol. Frequently, patients reported partial or com-
plete areas of analgesia in the frontal and maxil-
lary region with anaesthesia of the superior
omolateral dental arch.
Some Authors23 suggest a negative interac-

tion (inhibition) between hyaluronidase and
ephinephrine as regards onset-time of anaesthe-
sia but an additional effect as regards the size
of the peak area of anaesthesia. Hyaluronidase
could produce a similar interaction with lev-
obupivacaine, which has vasoconstrictor
effect24.
As regards motor block, this was lower after

levobupivacaine than racemic bupivacaine, while
hyaluronidase influence positively score 0; its
improvement on akinesia19 could explain the

lower percentage of inferotemporal globe rota-
tion (20.6-33.3 vs. 13.3-10% respectively).
Previous experiences11 reported residual akine-

sia on the following morning, even in 60% of pa-
tients post levobupivacaine and in 72% patient
post racemic bupivacaine; persistent diplopia in
40% and 52% of patients respectively.
In our study no case of residual akinesia at 24h

was recorded; diplopia resulted in group L
(6.6%) and in group B (10%).
Partially differences can be explained by the

different concentration of local anaesthetics (0.75
vs. 0.50%) and by the lower dosage of
hyaluronidase (7.5 IU/ml-¹ vs. 10 IU/ml-¹).
Among side effects hypotension (–30% base-

line) resulted in a limited number of cases (10%
of group L, 6.6% of group B, 3.3% of group LH,
6.6% of group BH); no medical treatment was
necessary.
On the whole, examination of our findings al-

lows the following considerations:

• the local anaesthetics employed are fit for as-
suring analgesia and akinesia compatible with
ophthalmosurgery operations;

• the duration of anaesthetic block of levobupi-
vacaine and racemic bupivacaine is similar;

• akinesia may result incomplete and insufficient;
• onset-time of levobupivacaine;
• association of anaesthetic agents with
hyaluronidase improves the final result.

The long lasting effect of levobupivacaine,
alone or in association with hyaluronidase is jus-
tified in vitreoretinal surgery, though lower motor
block may be a restriction.
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Figure 1.

Akinesia score
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At present, limited incidence of central ner-
vous system toxicity and cardiotoxicity repre-
sents the only reason to prefer levobupivacaine to
racemic bupivacaine, particularly in elderly pa-
tients.
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