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Efficacy and Safety of Phacoemulsification with Intraocular
Lens Implantation under Topical Anesthesia

Lan-Hsin Chuang, MD; Chi-Chun Lai1, MD; Wan-Chen Ku, MD; Ko-Jen Yang, MD; 
Hu-Shien Song, MD

Background: To eliminate complications of peribulbar and retrobulbar anesthesia and to
achieve efficacy and safety for topical anesthesia with cataract surgery.

Methods: We performed clear corneal phacoemulsification with foldable intraocular
lens (IOL) implantation under topical anesthesia using preservative-free 2%
lidocaine drops, without intracameral anesthetic supplementation. The exclu-
sion criteria were anxiety, small pupil, baseline endothelial count 1500
cells/mm2, uncontrolled glaucoma, other ocular entities affecting corneal
endothelium, and allergy to the relevant medications. We used a specular
microscope to evaluate the effect on the endothelium and employed a 10-
point visual analog pain scale to assess the discomfort experienced during
the operation.

Results: Totally, 29 eyes of 29 patients were enrolled in this series. The mean age was
71.5 8.5 years. Twenty-three of 29 (79.3%) cases achieved a best-corrected
visual acuity (BCVA) equal to 20/40 or better at an interval of 3 months post-
operatively. Most patients (86.5%) felt mild or no pain during surgery. Pre-
and postoperative endothelial counts were 2072.6 104 and 1927.4 196
cell/mm2, respectively. One in 29 cases developed vitreous loss due to invol-
untary eye movements intraoperatively.

Conclusions: Topical anesthesia with preservative-free 2% lidocaine drops is an effective
and safe modality for clear corneal phacoemulsification with IOL implanta-
tion. On the other hand, for patients with small pupil or those who are anx-
ious, the procedure may be time-consuming, and it is challenging for physi-
cians to perform cataract surgery merely using topical anesthesia.
(Chang Gung Med J 2004;27:609-13)
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Complications of retrobulbar and peribulbar anes-
thesia for cataract surgery have been reported,

such as inadvertent globe perforation, retinal vein
occlusion, and brain stem anesthesia.(1-6)

Postoperative ptosis is an unexpected cosmetic effect

as well. To avoid the above complications, the trend
is to adopt topical anesthesia with preservative-free
lidocaine drops combined with intracameral lido-
caine for small-incision phacoemulsification and
implantation of a foldable intraocular lens (IOL).(7-13)
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Nevertheless, there is little literature related to
induced endothelium loss with topical anesthesia
without intracameral anesthesia.(14-16) Since the effica-
cy and safety of this modality are concerns for most
clinicians, the object of this investigation was to
evaluate pain and endothelial cell loss during pha-
coemulsification with IOL implantation under topi-
cal anesthesia with preservative-free 2% lidocaine
drops.

METHODS

This study consisted of a prospective, clinical
series at Chang Gung Memorial Hospital, Taoyuan,
Taiwan from April to September 2003. Participants
in this study were recruited from patients with
marked cataracts. The same surgeon performed all
operations. Best-corrected visual acuity prior to
surgery and 3 months postoperatively was document-
ed. For evaluation of corneal toxicity, we used a con-
tact specular microscope (Tomey EM-1000, Nagoya,
Japan) and adopted an average endothelial cell count
after 3 measurements. Any decrease in the central
endothelial count after phacoemulsification with IOL
implantation under topical anesthesia was document-
ed. As a consequence, endothelial cell counts preop-
eratively and 3 months postoperatively were estimat-
ed.

After providing informed consent, all patients
underwent phacoemulsification under topical anes-
thesia using preservative-free 2% lidocaine
(AstraZeneca AB, Sodertalje, Sweden). Exclusion
criteria were anxiety, a small pupil which was unable
to be fully dilated due to posterior synechia, a base-
line endothelial count of less than 1500 cells/mm2,
uncontrolled glaucoma, other ocular entities affect-
ing the corneal endothelium, and allergy to the rele-
vant medications.

Half an hour before the operation, all patients
received 1 drop of 1% mydriacyl and 10% phenyle-
phrine to dilate the pupil. They took acetazolamide
(250 mg) and diazepam (5 mg) orally at the same
time. At the beginning of the surgery, preservative-
free 2% lidocaine was administered 3 times. We
fixed the globe with a cotton-tipped applicator or
teethed forceps. Clear cornea paracentesis of 1.5 mm
with a metal keratome was created from the temporal
site. We then injected the viscoelastics (Healon GV,
Pharmacia Company, Stockholm, Sweden) to form

the anterior chamber. We made a sideport at 12
o'clock and enlarged the temporal wound to 2.65 mm
with the keratome. Complete capsular capsularhexis
was performed with capsule forceps.  After hydrodis-
section with a balanced salt solution, phacoemulsifi-
cation was performed with a modified stop-and-chop
technique. The residual cortex was removed with
irrigation and aspiration. We recorded the phaco time
as well. Following implantation of the foldable IOL
(Acrysof; Alcon Surgical, Fort Worth, TX, USA), we
injected 0.01% carbachol for pupil constriction. At
the end of the surgery, the wound was closed with a
stitch using 10-0 nylon. Consequently, the eye was
subconjunctivally injected with gentamycin (12
mg/0.3 ml) and patched with maxitrol ointment. The
questionnaire, a 10-point visual analog pain scale,
standardized by Stevens in 1992,(17) was given in the
recovery room. The degree of discomfort during
surgery was rated from 0 (no pain) to 10 (worst
pain). A verbal response was allowed for patients
unable to read.

RESULTS

In total, 29 eyes of 29 consecutive patients were
enrolled from April to September 2003.
Demographic data are illustrated in Table 1. The
mean age was 71.5 8.5 years. All participants
underwent uneventful phacoemulsification with IOL
implantation and topical anesthesia using preserva-
tive-free 2% lidocaine. Among the 29 patients, 23
(79.3%) achieved a best-corrected visual acuity
(BCVA) equal to 20/40 or better at an interval of 3

Table 1. Demographic Characteristics of Patients, and
Preoperative and Postoperative Evaluations

Age (yr) (mean SD) 71.5 8.5 
Gender (F : M) 18 : 11
Systemic or ocular disease  DM 7, HTN 2, GL1, EM 2
Mean PHACO time (s) 96.9 34.3
Score of pain (on a 10-point VAS) 1.2 1.1 
Pre-op endothelium count (cells/mm2) 2072.6 104
Post-op endothelium count (cells/mm2) 1927.4 196
Pre-op BCVA        20/111
Post-op BCVA        20/  33
Intraoperative complications vitreous loss 1

Abbreviations: DM: diabetic mellitus; HTN: hypertension; GL:
glaucoma; EM: excessive myopia; PHACO: phacoemulsification;
BCVA: best-corrected visual acuity.
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months postoperatively. The visual improvement is
illustrated in Fig. 1. The mean score of intraoperative
pain was 1.2 1.1 (range, 0 to 3). Most patients
(86.5%) felt mild or no pain during the operation.
The mean preoperative endothelial cell count was
2072.6 104 cells/mm2, and 3 months postoperative-
ly, it was 1927.4 196 cells/mm2. The mean reduc-
tion in the endothelial cell count was 7.0%. The
endothelial cell count decreased more than 10% in 2
cases with diabetic mellitus and controlled glauco-
ma. Fortunately, no persistent corneal edema was
identified under slit-lamp biomicroscopic examina-
tion.

One of the 29 patients developed tear of the pos-
terior capsule during phacoemulsification due to
involuntary eye movements. As a result, anterior vit-
rectomy was performed, and the final BCVA was
20/50. Furthermore, even though all patients were
satisfied with the anesthesia, 17.2% needed various
amounts of supplementary topical instillation of 2%
lidocaine during the operation.

DISCUSSION

Although peribulbar and retrobulbar anesthesia
is sufficient for nerve blockage during cataract
surgery, complications related to the anesthesia can

be sight-threatening or even life-threatening.(1-6)

These complications can be prevented by the use of
topical anesthesia with or without intracameral anes-
thesia, and the trend is to adopt this technique as a
standard procedure.(7-13)

First of all, to investigate any discomfort associ-
ated with the surgery, we evaluated the degree of
pain using the 10-point visual analog pain scale.
Most patients felt mild or no pain during the proce-
dure, and the mean score of pain was 1.2 1.1,
although 17.2% needed supplemental instillation of
2% lidocaine drops.

Mild endothelial cell loss (7.0%) revealed the
safety of phacoemulsification with IOL implantation
under topical anesthesia. According to the prior liter-
ature related to induced endothelial cell loss in pha-
coemulsification,(19-21) the effect was similar to that of
topical anesthesia combined with either intracameral
or peribulbar anesthesia. Additionally in a prior ani-
mal study related to the effect on the endothelium,
scanning electron microscopy of the eyes intracamer-
ally injected with a high concentration of 2% lido-
caine revealed morphological changes including
irregular hexagonal endothelial cells and significant
loss of microvilli.(18) In this series, no additional com-
plications related merely to the topical anesthesia,
without the combined intracameral injection, were
identified.

Unfortunately, 1 of the 29 cases developed vitre-
ous loss resulting from involuntary eye movements
during the operation. Owing to the extra time needed
for further manipulation, this modality of anesthesia
for phacoemulsification to prevent inadvertent com-
plications might not be suitable for patients with
small pupils, or those who are anxious. Apart from
this, topical anesthesia is effective and safe for
cataract surgery.
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