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Abstract
·AIM: To investigate the effect of hyaluronidase use on the

quality of sub-Tenon's anaesthesia for phacoemulsification.

·METHODS: This was a randomized, double-blind clinical

trial which was conducted at Nikookari Eye Hospital for 5
months. Forty-two eyes of candidates for phacoemulsification
under sub-Tenon's anaesthesia were randomly allocated to
two equal groups and received either 2 mL of lidocaine 2%
solution with (LH), or without (L) addition of hyaluronidase
(150IU/mL). Akinesia was assessed 15 minutes after

sub-Tenon's injection. Patients and surgeon's satisfaction, as
well as the postoperative pain (the visual analogue scale,
VAS) were investigated after operation. The contingency
tables (including the Chi-square or Fisher's exact tests, when
appropriate) and parametric analysis (the independent
samples test) were used for statistical analysis.

·RESULTS: Complete akinesia(33.3% 4.8%, =0.04), as

well as the patients(85.7% 57.1%, =0.04)and surgeon's
satisfaction (87.5% 52.4%, =0.02) were significantly
more frequent in LH than in L group. The mean VAS was
significantly lower in the same group (1.90± 1.45 3.00±
1.55, =0.04).

· CONCLUSION: Addition of hyaluronidase to lidocaine

solution for sub-Tenon's anesthesia significantly improves the
ocular akinesia, enhances the intra-operative patients and
surgeons' satisfaction, and attenuates the postoperative pain.
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INTRODUCTION

S ub-Tenon's anesthesia is a safe and popular technique
for ophthalmic local anaesthesia. In this method the

anesthetic drugs diffuse from the sub-Tenon's space to the
nerves and myoneural junctions of extraocular muscles. Any
condition that facilitates this diffusion leads to a better ocular
akinesia which is essential for operation[1,2].
Hyaluronidase is an enzyme with known effects on the
connective tissue. It is hypothesized that this enzyme
enhances diffusion of local anesthetics through various
tissues and thus, improves the regional blockade[3,4].
There are conflicting data regarding the role of
hyaluronidase when it is used as an adjuvant material along
with anesthetic agents in cataract surgery. Some studies have
shown that this material improves ocular akinesia and its
time of onset in retobulbar, peribulbar, or sub-Tenon's
anaesthesia [5-9]. In contrast, some other studies have failed to
show such effects[10-13].
There is limited number of studies which have addressed the
role of hyaluronidase in sub-Tenon's anesthesia with
inconclusive results. This study aimed at examining the
effect of hyaluronidase added to anesthetic solution in
candidates of sub-Tenon's anesthesia for elective cataract
surgery.
MATERIALS AND METHODS
Subjects In this randomized, double-blind clinical trial, 44
consecutive candidates for elective cataract surgery
(phacoemulsification) under sub-Tenon's anesthesia were
recruited from a referral eye centre (Nikookari Eye Hospital
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affiliated to Tabriz University of Medical Sciences, Tabriz,
Iran) between February 2011 and July 2011. Patients with
deafness or allergy to lidocaine or hyaluronidase were
excluded. Two patients did not meet the criteria and were
excluded, leaving 42 cases (42 eyes) in the study.
This study was performed according to the Declaration of
Helsinki (revision 2008) and was approved by the ethics
committee of Tabriz University of Medical Sciences.
Informed consents were obtained from all participants.
Methods Consecutive numbers were assigned to patients on
admission. These numbers were previously randomized to
the treatment groups by a staff member not involved in the
study. Accordingly, the patients were allocated in two
21-eye groups: the 'L' group who received 2mL of lidocaine
2% solution; and the 'LH' group, who received 2mL of a
solution contained a 50:50 mixture of lidocaine 2% plus
hyaluronidase150 IU/mL (Hyalase, CP Pharmaceuticals Ltd,
UK). The ampoules were identical in appearance with a
code (A or B) printed on them. They were previously
prepared by a nurse with no role in the present study. These
codes were disclosed for statistical analysis only at the end
of the study. The nerve blockades and operations were
performed by a single skilled ophthalmologist blind to the
grouping and medications. Local anesthesia was achieved
after sub-Tenon's injection through an incision at the
inferonasal quadrant at a predefined point 5mm to the limbus
by using a 19-gauge curved blunt cannula (Stevens誖 ).
Variables Akinesia was assessed 15 minutes after injection
and graded as complete immobilization of the operated eye;
or incomplete akinesia (any degree of movement). The
patients' postoperative pain was subjectively assessed by
using a standard visual analogue scale (VAS) chart. This
measurement instrument is similar to a ruler with 10
consecutive grades from 0 to 10 on a line. The patients were
given appropriate and enough explanation in this regard
prior to use. Based on this explanation, the patients were
asked to choose a number between 0 and 10 which best
described their pain intensity, emphasizing that the grade 0

represented "no pain" and the grade 10 "the most severe
imaginable pain". The patients and surgeon's satisfaction
was inquired with regard to intraoperative convenience and
documented as 'yes=satisfied', or 'no=unsatisfied'. This
investigator was also unaware of the grouping.
Statistical Analysis The SPSS software version 15.0 for
the Windows (The SPSS Inc., Chicago, USA) was used for
statistical comparisons. The contingency tables (including
the chi-square or Fisher's exact tests, when appropriate) and
parametric analysis (the independent samples test) were
used for statistical analysis. 臆0.05 was considered
statistically significant.
RESULTS
There were 13 males (61.9%) and 8 females (38.1%) with a
mean age of (65.62依3.01) years (range: 60-72 years) in 'LH'
group and 14 males (66.7%) and 7 females (33.3%) with a
mean age of (67.00依4.40) years (range: 60-76 years) in 'L'
group. The two groups were comparable for their members'
gender ( =0.75, odds ratio=0.81 with 0.95 confidence
interval of 0.23 to 2.88) and age ( =0.24). One patient
(4.8%) in the 'LH' group received one dose of intramuscular
midazolam (4mg) prior to transferring to the operating room
due to uncontrollable anxiety. Vitreous loss was
encountered during intraocular lens implantation in another
patient (4.8% ) of the same group. In the 'L' group the
anterior capsule rupture or partial Descemet's membrane
detachment occurred in two patients (9.5%). The outcome
variables are outlined and compared between the two groups
in Table 1. Accordingly, mean VAS was significantly higher
in 'L' than in 'LH' group; indicating more severe pain in the
former (Figure 1). A 'complete' akinesia was reported
significantly more frequent in 'LH' than in 'L' group (33.3%

4.8%, =0.04).
The surgeon was satisfied with the intraoperative anesthesia

in 85.7% of the cases in 'LH' group and in 52.5% of the
cases in 'L' group ( =0.02). After surgery was completed
85.7% of the patients in 'LH' group were satisfied with their
operation, while this rate was 57.1% in 'L' group ( =0.04,
Table 1).

Table 1 Outcomes of sub-Tenon's anesthesia in two groups 
Variable Hyaluronidase (n=21) Control(n=21) P Odds ratio 195%CI 
Postoperative pain (VAS) 1.90±1.45 3.00±1.55 0.02 -  
Akinesia      

Complete 7 (33.3) 1 (4.8) 
 

Incomplete 14 (66.7) 20 (95.2) 
0.04 10.00 1.10-90.59 

Surgeon’s satisfaction      
 Yes 18 (85.7) 11 (52.4) 
 No 3 (14.3) 10 (47.6) 

0.02 5.46 1.22-24.39 

Patient’s satisfaction      
 Yes 18 (85.7) 12 (57.1) 
 No 3 (14.3) 9 (42.9) 

0.04 4.50 1.00-50.00 

Data are presented as mean±standard deviation, or frequency (percentage). 1For the odds ratio. 
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Figure 1 Error bars of the mean postoperative pain based on
the visual analogue scale.

DISCUSSION
In the present study the outcome of adding hyaluronidase to
local anesthetic was investigated for sub-Tenon's anesthesia
in phacoemulsification. For the first time to our knowledge,
the intraoperative akinesia and surgeon's satisfaction, as well
as the postoperative pain and patient's satisfaction were
assessed in a simple way.
Our results are in line with previous findings that indicate
the quality of a regional block can be assessed by patient's
comfort on administration, depth and duration of anesthesia,
and the onset of akinesia. The latter, in particular, is
desirable in anesthesia for intraocular surgery[3,14].
We showed that all outcome variables were significantly in
better condition in the cases who underwent anesthesia with
a mixed local anesthetic solution containing hyaluronidase
and lidocaine. A number of studies have attempted to
address this issue with varying outcomes.
Guise and Laurent compared efficacies of four anesthetic
solutions used for sub-Tenon's anesthesia: (1) 2% plain
lidocaine (3mL) plus 0.5% plain bupivacaine (2mL); (2) 2%
lidocaine (1mL) plus 150 IU/mL of hyaluronidase; (3) 2%
plain lidocaine (2mL); (4) 0.5% plain bupivacaine (2mL).
They reported significantly better akinesia after 9 minutes in
hyaluronidase receivers comparing in other groups. When
they considered the quality of block at 13 minutes, however,
no significant difference was found between the groups[15].
In another series by Alwitry [14], patients received either
plain lidocaine or lidocaine plus sodium hyaluronidase (150
IU/mL). They reported that the hyaluronidase improved only
the speed of onset of ocular akinesia with sub-Tenon's
anesthesia with no beneficial effects in terms of final ocular
akinesia.
These reports are in contrast with our finding which
indicated the quality of blockade at 15 minutes was
significantly better in hyaluronidase receivers. On the other

hand, however, our result was confirmed by some other
series[16,17].
During a busy cataract list with average operating time of
10-20 minutes, this improvement in rate of onset of akinesia
is clearly advantageous in terms of list efficiency[16].
In addition, it is previously shown that adding hyaluronidase
to an anesthetic solution for sub-Tenon's anesthesia may lead
to no significant effect on the sensory blockade, in despite of
significant improvements in the quality of the motor
blockade[16,18].
In contrast, the postoperative VAS was significantly lower in
our 'LH' group. The failure in sensory blockade may be due
to low dose of administered hyaluronidase in the mentioned
studies (15-30 IU/mL).
Radhakrishna [ 19] assessed the effect of hyaluronidase
15IU/mL added to a mixture of 2% lidocaine and 0.75%
bupivacaine made to a total of 10mL in elective cataract
surgery patients. They concluded that the hyaluronidase
facilitates early onset of block and gives marginally better
conditions for surgery, though the surgical conditions in both
groups were adequate for phacoemulsification to be carried
without any patient discomfort or surgical dissatisfaction. We
showed superior satisfaction by both the surgeon and
patients in the 'LH' than in the plain lidocaine group.
Low dose of hyaluronidase is again a major limitation of the
mentioned study. However, to the best of our knowledge,
there is not any similar report in the literature on these two
parameters as outcome variables.
Available heterogeneity in the results of studies may be
justified by presence of a large degree of variability in
methodology, particularly in respect to used concentration of
hyaluronidase, anesthetic technique, and constituents of the
local anesthetic solution[14,20].
The most common complications associated with
sub-Tenon's block have been reported to be conjunctival
haemorrhage and chemosis[21,22].
We did not encounter any similar complication. It is thought
that the risk of these complications can be attenuated by
reducing the volume of used local anesthetics. It is
previously reported that hyaluronidase permits a significant
2.4-fold reduction in the minimum local anesthetic volume
for sub-Tenon's anaesthesia. [18] There are some concerns
about the cost-effectiveness of adding hyaluronidase to the
anesthetics in patients undergoing cataract surgery, albeit in
a setting with incomplete agreement on the beneficial effects
of the drug[19]. Nonetheless, this is another issue which should
be addressed in further studies.
In conclusion, we showed that the addition of hyaluronidase
at a concentration of 150 IU/mL to anesthetic solution is
accompanied with higher satisfaction of surgeon and patient,
mainly by providing a better blockade and lower pain,
respectively.

391



REFERENCES
1 Canavan KS, Dark A, Garrioch MA. Sub-Tenon's administration of local

anaesthetic: a review of the technique. 2003;90(6):787-793

2 Guise PA. Sub-Tenon anesthesia: a prospective study of 6,000 blocks.

2003;98(4):964-968

3 Ripart J, Lefrant JY, Vivien B, Charavel P, Fabbro-Peray P, Jaussaud A,

Dupeyron G, Eledjam JJ. Ophthalmic regional anesthesia: medial canthus

episcleral (sub-tenon) anesthesia is more efficient than peribulbar

anesthesia: A double-blind randomized study. 2000;92(5):

1278-1285

4 Khandwala M, Ahmed S, Goel S, Simmons IG, McLure HA. The effect of

hyaluronidase on ultrasound-measured dispersal of local anaesthetic

following sub-Tenon injection. 2008;22(8):1065-1068

5 Kallio H, Paloheimo M, Maunuksela EL. Hyaluronidase as an adjuvant

in bupivacaine-lidocaine mixture for retrobulbar/peribulbar block.

2000;91(4):934-937

6 Sarvela J, Nikki P. Hyaluronidase improves regional ophthalmic

anaesthesia with etidocaine. 1992;39(9):920-924

7 Dempsey GA, Barrett PJ, Kirby IJ. Hyaluronidase and peribulbar block.

1997;78(6):671-674

8-Mantovani C, Bryant AE, Nicholson G. Efficacy of varying

concentrations of hyaluronidase in peribulbar anaesthesia.

2001;86(6):876-878

9 Krohn J, Seland JH, H尴vding G, Bertelsen T, Aasved H, Haugen OH.

Retrobulbar anesthesia with and without hyaluronidase in extracapsular

cataract surgery. A prospective, randomized, double-blind study.

1993(6);71:791-795

10-Crawford M, Kerr WJ. The effect of hyaluronidase on peribulbar block.

1994;49(10):907-908

11 Prosser DP, Rodney GE, Mian T, Jones HM, Khan MY. Re-evaluation

of hyaluronidase in peribulbar anaesthesia. 1996;80 (9):

827-830

12 Bowman RJ, Newman DK, Richardson EC, Callear AB, Flanagan DW.

Is hyaluronidase helpful for peribulbar anaesthesia? 1997;11

(3):385-388

13 Brydon CW, Basler M, Kerr WJ. An evaluation of two concentrations of

hyaluronidase for supplementation of peribulbar anaesthesia.

1995; 50(11):998-1000

14 Alwitry A, Chaudhary S, Gopee K, Butler TK, Holden R. Effect of

hyaluronidase on ocular motility in sub-Tenon's anesthesia: randomized

controlled trial. 2002; 28(8):1420-1423

15 Guise P, Laurent S. Sub-Tenon's block: the effect of hyaluronidase on

speed of onset and block quality. 1999;27 (2):

179-181

16 Rowley SA, Hale JE, Finlay RD. Sub-Tenon's local anaesthesia: the

effect of hyaluronidase. 2000;84(4):435-436

17 Aslam S, Sarker SJ, Tran-Dang M, Yuen L, Niskopoulou M, Thomas D,

Poole T. Effect of hyaluronidase on ocular motility and eyelid function in

sub-Tenon's anaesthesia: randomised controlled trial. 2006;20

(5):579-582

18 Schulenburg HE, Sri-Chandana C, Lyons G, Columb MO, McLure HA.

Hyaluronidase reduces local anaesthetic volumes for sub-Tenon's

anaesthesia. 2007;99(5):717-720

19 Radhakrishna S, Shekawat F, Furlong G. Sub-Tenon's block without

hyaluronidase. 2004; 59(12):1252-1253

20 Surbatovic M, Kendrisic M, Jevtic M, Filipovic N, Popovic N, Slavkovic

Z. Impact of hyaluronidase on anesthetic distribution in retrobulbar region

following sub-Tenon anesthesia. 2008;65(7):525-531

21 Stevens JD. A new local anesthesia technique for cataract extraction by

one quadrant sub-Tenon's infiltration. 1992;76 (11):

670-674

22 Kumar CM, Dodds C. Evaluation of the Greenbaum sub-Tenon's block.

2001;87(4):631-633

Hyaluronidase in sub-Tenon's anesthesia

392


