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Introduction
Cataract surgery requires adequate mydriasis. 
Th is is usually achieved by topical and/or in-
tracameral administration of anti cholinergic 
agents, sympathomimetic mydriatic agents, or 
both, with the most common used being cyclo-
pentolate, tropicamide, and phcnylephrine1-2.  
Th ese regimens, however, have disadvantages 
such as slow onset of dilation, which increases 
the time before surgery can begin3-5, and adverse 
ocular and systemic eff ects, which are especially 
important in high-risk groups (eg, children, hy-

pertensive patients) 6-8. In addition, their eff ect 
has a tendency to dissipate during surgery2 In-
tracameral injection of lidocaine has been used 
as an alternative to reduce the potential disad-
vantages of commonly used mydriatics. 9-10 Th is 
study assessed pupil dilation by an intracam-
eral injection of preservative-free lidocaine and 
compared the results with those of conventional 
topical mydriatics.

Patients and methods
A prospective comparative uncontrolled case 
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series study in 114 patients with senile cata-
ract scheduled for phacoemulsifi cation and in-
traocular lens (lOL) implantation. Exclusion 
criteria were previous ocular surgery or laser 
procedures, iris abnormalities, pseudoexfolia-
tion, systemic diagnosis aff ecting pupil dilation 
such as diabetes mellitus or Homer’s syndrome, 
and use of topical ocular medications (except 
artifi cial tears). All patients signed an informed 
consent, and hospital ethics committ ee approval 
was obtained.

Th e patients were randomly assigned to 1 of 2 
groups. Th e topical group was given 3 drops 
each of cyclopentolate 1% and phenylephrine 
5% at 5-minute intervals starting 60 minutes be-
fore surgery Th e intracameral group received 0.2 
to 0.3 mL of non preserved lidocaine 1% inject-
ed into the anterior chamber at the beginning of 
surgery.

In both groups, horizontal pupil diameter was 
measured with a caliper using the operating mi-
croscope in the operating room. Measurements 
were taken 1 hour before surgery in the topical 
group and just before surgery in the intracam-
eral group. Th e light intensity of the microscope 
was the same in both groups. Th e measurements 
were repeated with the same caliper just before 
surgery began in the topical group and 90 sec-
onds aft er intracameral injection in the intrac-
ameral group.

All patients were given 3 drops of tetracaine 1% 
at 5-minute intervals before surgery. Th e pro-
cedures were performed by the same surgeon 
(AR.) using a quick-chop method11. Hydroxy-
propy methyl-cellulose 2% was used as an oph-
thalmic viscosurgical device and balanced salt 
solution (BSS) as the irrigating solution. In all 
eyes, a single-piece foldable IOL (AcrySof, Al-
con) was implanted in the bag. No epinephrine 
was added to the irrigating solution.

Total surgical time, need for mydriatics during 
the procedure, and the subjective surgical per-
formance were recorded at the end of the op-
eration. Subjective surgical performance12 was 
graded during capsulorhexis, phacoemulsifi ca-

tion, cortex aspiration, and IOL implantation on 
a scale of 0 to 2 (0 = uncomplicated; I = slightly 
complicated; 2 = complicated). Lens opacity 
was graded using the Lens Opacities Classifi ca-
tion System Ill (LOCS Ill). 

Data were entered using SPSS soft ware (version 
11.5, SPSS, Inc.). An independent t test and 
Mann-Whitney U test were used for statistical 
analysis. A P value less than 0.05 was considered 
statistically signifi cant.

Results
Th e topical group comprised 24 men and 36 
women with a mean age of 65 years ± 8.6 (SD) 
and the intracameral group, 24 men and 30 
women with a mean age of 67.3 ± 9.9 years. 
Table 1 shows the patient characteristics. Age, 
sex, cataract density, baseline pupil size, and du-
ration of surgery were not statistically diff erent 
between the 2 groups. All patients had brown 
irises and nuclear opalescence and nuclear cata-
ract of LOCS III grade 4 or more with variable 
amounts of cortical and posterior sub capsular 
cataract.

Statistically signifi cant pupil dilation was 
achieved in both groups (P<.O01); however, 
the dilation was signifi cantly greater in the in-
tracameral group (Table 1). Subgroup analysis 
did not show signifi cant diff erences in pupil re-
sponse between men and women in the topical 
group or in the Intracameral group (P = .39 and 
P = .57, respectively; independent t test). Over-
all subjective surgical performance at each stage 
of phacoemulsifi cation was not statistically dif-
ferent between the 2 groups (Table 2).

No patient in the intracameral group required a 
mydriatic agent during the procedure; however, 
4 patients in the topical group had an injection 
of 0.2 mL intracameral epi-nephrine 0.01% at 
the time of IOL implantation because of pupil 
constriction and poor visibility of the capsule.

Discussion 
Topical mydriatic agents have been used to dilate 
the pupil during cataract sugary for many years. 
Disadvantage of these agents however, resulted 
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in a search for a safe alternative4-8.

Lidociane is an ant arrhythmic drug as well as an 
eff ective local anesthetic agent. It acts by block-
ing sodium channels, leading to inhibition of 
membrane potential. Intracameral injection of 
no preserved lidocaine is used widely for local 
anesthesia and relief of discomfort in cataract 
sugary1-14. Lidocaine causes no additional in-
fl ammation or endothelial cell loss, and studies 
confi rm its safety. 

Lincoff  et al19. report the eff ect of lidocaine on 
iris paralysis and mydriatics. Th ey found the 
pupil dilated aft er accidental intraocular injec-
tion of lidocaine without administration of a 
mydriatic drug. Lee et al.9 reported immediate 
pupil dilation aft er intracameral injection of no 
preserved lidocaine 1% in previously undilated 
phakic eyes during trabeculectomy. Cionni et 
al.10 used intracameral lidocaine injection to in-

duce mydriatics in phacoemulsifi cation without 
the administration of preoperative dilating eye 
drops. However, they added epinephrine to the 
infusion solution during routine procedures to 
maintain pupil dilation.

Th is study shows that injection of 0.2 to 0.3 mL 
of preservative-free lidocaine 1% in the anterior 
chamber provides persistent, stable, satisfactory 
pupil dilation for safe phacoemulsifi cation and 
IOL implantation. Although the mean pupil di-
ameter was signifi cantly greater in the intracam-
eral group, the overall surgical performance and 
duration of surgery were not signifi cantly diff er-
ent between the 2 groups.

In the present study, no additional mydriatic 
drug was used in the infusion fl uid in either 
group. Nevertheless, 2 patients in the topical 
group required intracameral injection of mydri-
atics during the procedure.

Th e injection of intracameral lidocaine has ad-
vantages over topical mydriatics. It shortens the 
time is takes for the pupil to dilate preopera-
tively, does not have systemic topical mydriatic 
side eff ects, and provides bett er pupil dilation as 
well as a simultaneous anesthetic eff ect for pha-
coemulsifi cation.

In this study, the amount of pupil dilation was 
not signifi cantly diff erent during the surgeries, 
which lasted 8 to 13 minutes. However, it is not 
clear how long the pupil di-lation lasts aft er an 
intracameral lidocaine injection. Th erefore, we 
recommend future studies of the duration of pu-
pil dilation aft er intracameral lidocaine injection 
and a comparison of its eff ect with the eff ects of 
other intracameral mydriatics.
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