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I N T R O D U C T I O N

C u r rent approaches to anesthesia in an uncompli-
cated cataract surgery vary from topical anesthesia to
re t robulbar and peribulbar anesthesia with various anes-
thetics in diff e rent combinations. Retrobulbar anesthesia
became more widely used in the 1940s, and in ord e r
to reduce some of the complications, peribulbar anes-

thesia was introduced in the 1960s (1). Peribulbar in-
jection of a local anesthetic agent is an effective tech-
nique for cataract surgery and the most frequently used
local anesthetic agents for this pro c e d u re are lidocaine,
bupivacaine, or a combination (2). New agents like ro p i-
vacaine and carticaine with low systemic side eff e c t s
have been introduced and found to be safe and eff e c-
tive for peribulbar anesthesia in cataract surg e r y.
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PU R P O S E. To compare the effects of ropivacaine and bupivacaine-lidocaine combination on
intraocular pre s s u re, quality of block, and degree of postoperative pain in peribulbar block.
ME T H O D S. The study group involved 32 patients undergoing elective cataract surgery under
peribulbar block. Patients were divided into two groups according to the local anesthetic
used: Group 1 (n=16), ropivacaine 0.75%; and Group 2 (n=16), bupivacaine 0.5%–lidocaine
2% mixture. Intraocular pre s s u re was measured at four time points: before block (control),
1 min after block, 5 min after block, and 15 min after block with Tonopen. Quality of block
was evaluated using a three-point scoring system based on the reduction of globe motil i-
t y. Patients were asked their degree of intraoperative pain by using a five-point verbal rat-
ing score after the surgery.
RE S U LT S. Mean values of intraocular pre s s u re after block were significantly lower in Group
1 in comparison to Group 2 (p<0.05, Mann Whitney test). The quality of block was better in
Group 2, and the degree of postoperative pain was lower in Group 1 (p<0.05, Mann-Whit-
ney test).
CO N C L U S I O N S. Ropivacaine used in peribulbar block is better than bupivacaine-lidocaine mix-
t u re under the same standard conditions in terms of reducing intraocular pre s s u re and post-
operative pain in intraocular surgery. (Eur J Ophthalmol 2003; 13: 794-7)
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The selection of anesthetics depends largely on the
p re f e rence of the surgeon, but increasing attent ion is
being given to patient pre f e rences and their perc e p-
tions of intraoperative pain and side effects of anes-
thesia. The aim of this study was to compare ro p i v a-
caine with bupivacaine-lidocaine mixture in peribul-
bar block re g a rding their effect on intraocular pre s-
s u re (IOP), quality of block, and degree of intraoper-
ative pain.

M E T H O D S

The protocol was approved by the hospital ethical
committee and written, informed consent was obtained
f rom each patient. Thirty-two ASA physical status I-
II-III patients scheduled for elective cataract surg e r y
w e re included in the study and were randomly as-
signed to one of two groups of 16. Patients did not
receive premedication, and hemodynamic parameters
w e re re c o rd e d .

G roup 1 patients (n=16) received ro p i v a c a i n e
0.75% and Group 2 patients (n=16) received bupiva-
caine 0.50%–lidocaine 2% mixture. In all cases
peribulbar block was achieved by one experienced
doctor (A.B.) in a double-blind manner. A total vol-
ume of 4.0 ml was injected in the junction of the lat-
eral third with the two medial thirds of the inferior or-
bital edge, with a standard needle (25 mm length, 0.7
mm gauge), through the eyelid. Orbital mechanical
c o m p ression was applied to the closed eye for 5 min-
utes using a Honan balloon. Measurement of IOP was
performed at four time points with Tonopen. Quality
of block was evaluated in terms of reduced ocular
globe motil ity 15 minutes after injection, using a thre e -
point scoring system proposed by Nicoll and cowork-
ers (3):0 = akinesia (ocular movement <1 mm), 1 = re-
duced movement (ocular movement >1 mm but 
<4 mm), 2 = normal movement (ocular movement >4
mm) giving a maximal aggregate score of 8 for the
four muscles. Degree of postoperative pain was re c o rd-
ed by using a five-point verbal rating score at the first
hour after the surgery: 0 = no pain, 1 = mild pain, 
2 = moderate pain, 3 = severe pain, 4 = unbearable pain.

Mann-Whitney U and Wilcoxon signed ranks tests
w e re used for the comparison of parameters. The pro b-
ability of 0.05 was accepted as the critical level of
significance. 

R E S U LT S

All patients were essentially healthy individuals who
had successful cataract surgery with no postopera-
tive complications. There was no need for a supple-
mental block during surgery in any patient. Both gro u p s
had similar demographics with re g a rd to age, sex, and
type and duration of operation. Hemodynamic signs
of the groups did not show statistically significant dif-
f e rences (p>0.05) (Tab. I). 

Mean values of IOP before block were similar be-
tween the two groups (p>0.05, Mann-Whitney test).
Mean values of IOP after block were significantly low-
er in Group 1 in comparison to Group 2 (p<0.05, Mann-
Whitney test). In Group 1, the mean values obtained
at the three time points after block were significant-
ly lower than the control (p<0.05, Wilcoxon signed
rank test); in Group 2, the mean value of IOP rose sig-
nificantly 1 and 5 min after block and was similar on-
ly at time point 3 (Tab. II).

Quality of block by means of three-point scoring
system of Nicoll and the incidence of intraoperative

TABLE I - DEMOGRAPHIC DATA

G roup 1 G roup 2

Sex (male/female) 9 / 7 1 0 / 6
Age (yr) 59.9±6.3 5 9 . 7 ± 6 . 8
Weight (kg) 64±12.3 6 6 ± 1 1 . 4
Systolic arterial pre s s u re (mm Hg) 141.1±8.6 1 4 4 . 6 ± 6 . 6
Heart rate (bpm) 74±7.2 7 8 ± 6 . 4
Operation time (min) 2 7 ± 6 . 2 2 8 ± 5 . 1

Values are mean±SD unless otherwise indicated

TABLE II - MEAN INTRAOCULAR PRESSURE (m m H g) OF
BOTH GROUPS BEFORE AND AFTER
PERIBULBAR BLOCK

B e f o re 1st 5 t h 1 5 t h
b l o c k m i n m i n m i n

G roup 1 1 5 . 8 ± 2 . 3 1 4 . 4 ± 2 . 2 1 3 . 5 ± 2 . 3 1 2 . 6 ± 2 . 3
G roup 2 1 5 . 1 ± 2 . 5 1 9 . 7 ± 3 . 3 1 7 . 8 ± 2 . 5 1 5 . 6 ± 2 . 2
p > 0 . 0 5 < 0 . 0 5 < 0 . 0 5 < 0 . 0 5

Values are mean±SD



Ropivacaine in per ibulbar block

7 9 6

pain were evaluated. A successful block with no move-
ments in any direction was achieved in three patients
in Group 1 and in nine patients in Group 2. The dif-
f e rence between groups was significant (p<0.05, Mann-
Whitney test). The incidence of postoperative pain was
significantly diff e rent between groups (p<0.05, Mann
Whitney test). There was no pain in 11 patients in Gro u p
1 and in 5 patients in Group 2.

D I S C U S S I O N

Peribulbar anesthesia is considered a safe and ef-
fective technique for most ophthalmic surgeries, and
i n c reasing attention is being given to patient perc e p t i o n s
of intraocular pain and side effects of anesthesia (4,
5). Lidocaine 2% and bupivacaine 0.5% combination
is a well-known and frequently used local anesthetic
agent in cataract surg e r y. In addition to this, ro p i v a-
caine 0.75% has less central nervous system and car-
diac toxicity than bupivacaine (6). The use of ro p i v a-
caine in ophthalmic surgery has gained more popu-
larity in recent years.

Analgesia, sufficient control of eye motility, and IOP
levels are mandatory to allow an uncomplicated cataract
s u rg e r y. The potential advantage of peribulbar anes-
thesia is the associated akinesia. In previous studies,
Nociti et al found that ropivacaine has a quicker ef-
fect on ocular globe immobility compared to bupiva-
caine (7, 8). Gioia et al found similar complete aki-
nesia scores between 2% lidocaine–0.5% bupivacaine
(1:1, 8 ml) and 0.75% ropivacaine (8 ml) groups by
using Bloomberg ’s modification of the Davis and Mendel
peribulbar technique (9). However, in this study there
was a statistically significant diff e rence between the
two groups in terms of block quality in favor of l ido-
caine-bupivacaine group. Complete akinesia was
achieved in three patients in Group 1 and in nine pa-
tients in Group 2 (p<0.05, Mann-Whitney test). Although
inadequate akinesia is an important concern, re s i d-
ual eye movement did not hinder surgery in the ro p i-
vacaine group. 

The primary advantage of using ropivacaine for cataract
s u rgery is its lowering IOP effect and postoperative
pain relief. IOP elevation after peribulbar injection is
common (10). This has important implications for pa-
tients with glaucoma. Mean IOP values taken after
peribulbar block with ropivacaine were lower than those

after block with bupivacaine-lidocaine mixture in our
s t u d y. The diff e rent IOP behavior of ropivacaine with
a standardized application of oculopression is important.
It was suggested that this IOP lowering effect might
be largely caused by vasoconstriction induced by ro p i-
vacaine leading to a decrease in intraocular and choro i d
blood volume (11, 12).

T h e re was a statistically significant diff e rence be-
tween the two groups in patient-reported postoper-
ative pain in our study. The number of patients with
no pain was always higher in the ropivacaine gro u p .
Sixty-eight percent of patients in the first group re-
ported no pain and 31% in the second group. This re-
sult is comparable with a controlled trial by Gioia et
al in which reports of pain were minimal (9).

Although we encountered no complications in any
patient, the potential systemic toxicity of ro p i v a c a i n e
c o m p a red with bupivacaine is found to be minimal
(13, 14), and using one local anesthetic agent is more
advantageous. 

Peribulbar block with ropivacaine prevented IOP el-
evation and led to reduced pain levels compared with
the lidocaine-bupivacaine group in our study. The re-
sults of this study indicate the safety and efficacy of
using ropivacaine for peribulbar anesthesia in cataract
s u rg e r y.
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