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PHACOEMULSIFICATION THROUGH THE SMALL PUPIL

Ante Ercegovi¢, Ivana Kalauz-Sura¢ and Jasenka Brajkovié

Department of Ophthalmology, Sibenik General Hospital, Sibenik, Croatia

SUMMARY - The aim of the report is to describe phacoemulsification through a small pupil without
enlarging it. The small, poorly dilated pupil is one of the most common problems the cataract surgeons
are faced with. There are several options available when working on the eyes with a small pupil. One
option is to enlarge the pupil, and the other is to work through it. We present the procedure of
phacoemulsification through a small pupil without enlargement. The essence of this technique is to
produce multiple small nuclear fragments that are easy to consume and do not cause excessive stress to
the pupillary sphincter. Using this method, successful phacoemulsification was performed with minimal
or no pupil widening maneuvers, restoring the preoperative pupil configuration.
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Introduction

One of the most important things in cataract surgery
is pupil size. Unfortunately, many patients fail to show
appropriate response to topical mydriatic agents, result-
ing in small, poorly dilated pupils, smaller than 4 mm.
Phacoemulsification through a small pupil is associated
with a higher incidence of intraoperative complications
such as capsular rupture, vitreous loss, dropped nucle-
us, endothelial cell loss and zonular dehiscence. There-
fore, the operation through a small pupil remains a chal-
lenge to the surgeon.

Many factors may cause small pupil. The most com-
mon causes are pseudoexfoliation (PEX) syndrome,
chronic miotic therapy, previous trauma or surgery, uvei-
tis with synechiae, diabetes mellitus, and recently the
intraoperative floppy iris syndrome (IFIS)!>.

Several options are available when working on the
eyes with small pupils. Pupils that cannot be adequate-
ly dilated with pharmacologic agents can be treated in
different surgical ways, one of which is the operation
through the pupil without enlarging it. The most com-
mon reason to work through a small pupil without en-
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largement is that it may not seem so small once we have
decided to perform it. We present the procedure of
phacoemulsification through a small pupil without en-
larging it.

Patients and Methods

Pupils were preoperatively dilated with 10% phenyle-
phrine hydrochloride and 1% tropicamide eye drops 3
times every 10 minutes, starting 1 hour before surgery;
0.0% flurbiprofen eye drops were also administered 4
times a day starting 1 day before surgery. Tetracaine eye
drops were administered 4-5 times within a 15-minute
interval immediately before surgery.

A limbal self-sealing incision was made with a 3.0
slit knife superotemporally on the right eye and supero-
nasally on the left eye. Upon creating a limbal tunnel,
the anterior chamber was irrigated with 0.5% bupivacaine
hydrochloride (Marcaine, Astra Zeneca). Then, 3% so-
dium hyaluronate (Vitrax II, AMO) was injected into
the anterior chamber in the pupillary plane, in an at-
tempt to viscodilate the small pupil. The second inci-
sion was made in clear cornea. Pupil size was measured
just before anterior capsulorrhexis was initiated, and it
was 3.6 mm. Continuous curvilinear capsulorrhexis was
done with a needle and capsulorrhexis forceps next to
the pupillary rim (Fig. 1). Cortical cleaving hydrodis-
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Fig. 1. Continuous curvilinear capsulorrhexis next to the pupil-
lary margin.

section and rotation were done with a small cannula (it
is important to perform it very carefully), utilizing in-
jections in several different quadrants.

Phacoemulsification was performed with a Univer-
sal IT phacoemulsifier (Alcon). The first step of phaco
was an initial crack (chop in situ) performed by phaco
tip (ABS Cobra microtip) and chopper (which does not
move from the periphery to the center; it remains with-
in the capsulorrhexis margin). The phaco tip was bur-
ied in the center of the endonucleus raising it slowly
and then the vertical element of the chopper was de-
pressed posteriorly to initiate the crack. Then the chop-
per was repositioned to the depth of the crack, which
was followed by a lateral separation movement. After
that, the heminucleus was divided mechanically into
multiple small fragments using a phaco chop technique.
The nuclear fragments were consumed within the cen-
tral space in the pupillary plane (in some cases it may
be necessary to bring the nuclear fragments into view to
the anterior chamber).

"Typical machine settings during chopping were US
power 60%-70%, vacuum 250-400 mm Hg, and aspira-
tion flow rate (AFR) 20-24 cc/min. Vacuum was progres-
sively reduced as the chopped fragments were removed.
During removal of the last fragments, the vacuum was
at 100 mm Hg.

The epinucleus was removed with a phaco probe (re-
tracting the iris with a chopper gives good access to the
epinucleus) and machine parameters during the proce-
dure were US power 60%-70%, vacuum 250-400 mm Hg,
and aspiration flow rate 16 cc/min. After the epinucleus
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had been removed, the cortex was aspirated with an au-
tomated irrigation/aspiration (I/A) probe. Then the an-
terior chamber and capsular bag were filled with a vis-
coelastic agent (Vitrax II, AMO). The incision was en-
larged to 3.5 mm for intraocular lens (IOL) insertion
and a foldable silicone (PhacoFlex II, AMO) or acrylic
(AcrySof, Alcon) IOL was implanted in the capsular bag.
The viscoelastic agent was then removed with an I/A
probe.

A dose of 1.5 mg dexamethasone and 5 mg gen-
tamicin were administered subconjunctivally. Postoper-
ative medication included dexamethasone eye drops 5
times a day and ointment once a day within 1 month.

Discussion and Conclusion

Many patients that present for cataract removal have
complications with pupils which do not adequately di-
late despite several pharmacological atctempts with top-
ical mydriatic agents. The causes are numerous and can
include iris spincter sclerosis due to aging, synechiae,
previous trauma or surgery, diabetes mellitus, chronic
miotic therapy, iridoschisis, uveitis, PEX and IFIS's.

Most of the small pupil widening techniques can be
grouped into one of the following categories: “mechani-
cal viscomydriasis” (Healon 5)*¢; surgical (proximal iri-
dectomy, pupillary membrane dissection, multiple par-
tial sphincterotomies, etc.)?’; stretching (iris-retractor
hooks, Beehler pupil dilatators, bimanual dilatation, sil-
icone pupil expander, etc.)®!!; and ring expanders
(PMMA pupil dilatator ring, Perfect pupil-polyurethane
ring)®8. Most of these techniques provide adequate dil-
atation with appropriate visualization, however, they also
suffer from some disadvantages such as iris trauma, ex-
tended operative time, new incisions, cost (some are
expensive), and increased uveal response, all of which
can lead to permanent pupil distortion (abnormal pupil
shape postoperatively)>31213,

However, in some cases it may not be necessary to
perform these manipulations. We have shown one of the
possible ways of working through a small pupil without
previous enlargement. In our case, the phaco procedure
was performed in the small central space within a small
capsulorrhexis margin. It is very important to produce
multiple small nuclear fragments, which are easy to con-
sume and do not cause excessive stress to the pupillary
sphincter. The main challenge in such cases is proper
understanding of fluid dynamics to prevent inadvertent
aspiration of the uveal tissue or posterior capsule.
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FAKOEMULZIFIKACIJA KROZ USKU ZJENICU

A. Ercegovié, 1. Kalauz-Surac i J. Brajkovic

Cilj je prikazati fakoemulzifikaciju kroz usku zjenicu bez njezina proSirenja. Mala, slabo dilatirana zjenica jedan je od
najcesc¢ih problema s kojima se susre¢u operateri. Na raspolaganju je nekoliko moguénosti za rad na o¢ima s uskom zjenicom.
S jedne strane to su metode dilatacije zjenice, a s druge rad kroz usku zjenicu bez dodatnog pro$irenja. Predstavljamo
fakoemulzifikaciju kroz usku zjenicu bez dodatnog Sirenja. U osnovi ove metode je proizvesti mnogo malih nuklearnih
fragmenata koje je tada jednostavno ukloniti a da se pritom ne uzrokuje prekomjeran stres zjeni¢nog sfinktera. Napravljena
je uspjesna fakoemulzifikacija s minimalnim zahvatima Sirenja zjenice ostavljajuci prijeoperacijski izgled zjenice.

Kljuéne rijeCi: kirurgija katarakte, fakoemulzifikacija, uska zjenica
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