
Arq Bras Oftalmol. 2004;67(4):603-5

Facoemulsificação em cataratas duras: "Faco rasteira”
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José Marcos S. Gonçalves

Phacoemulsification in hard cataracts:
The “chop, trip and free” technique

Very hard cataracts continue to be a challenge to phacoemulsification due
to the difficulty in breaking the nucleus and also in separating the broken
nucleus from the adjacent epinucleus. The present technique is the pre-
sentation of a surgical maneuver which uses the Nagahara chopper and the
phaco tip to divide the nucleus (including the epinucleus) as a whole and
then emulsify it using little time and not very much phaco power.
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INTRODUCTION

As the lens ages, it increases in weight and thickness. As new layers of
cortical fibers are formed concentrically, the lens nucleus undergoes com-
pression and hardening (nuclear sclerosis). Crystallins (lens proteins) are
changed by chemical modification and aggregation into high-molecular-
weight proteins(1).

In the hard and even in the very hard1 nuclei (or the rock-hard lens that
is composed of almost all densely compacted, sclerotic endonucleus with
very little surrounding epinucleus(2)) phacoemulsification requires a techni-
que that allows this crystalline to be broken in order to be emulsified. There
are several techniques used for this purpose however, high intensity of
phaco power and much time is needed to achieve the emulsification of the
hard nuclei. Since high phaco power is necessary, this poses risks to the
cornea and all anterior chamber tissues causing severe inflammation and
loss of endothelial cells. The greatest challenge in phacoemulsifying these
nuclei is breaking them down because it is difficult to separate the hardened
and compressed cortical fiber layers.

The present study is the description of a technique in which the cataract
is emulsified without the need of using a great amount of phaco power for
an extended amount of time.

SURGICAL TECHNIQUE

Preoperatively, 1% tropicamide and 10% phenylephrine eye drops are
administered every 10 to 20 minutes until a good mydriasis is obtained.

In the cases of very hard cataracts, a peribulbar injection of 2% lidocai-
ne without adrenaline is given with a 25/7-gauge needle. In hard cataracts,
topical anesthesia with 0.5% bupivacaine chlorhydrate is given 4 times at
an interval of 10 minutes before beginning of surgery.

Clear cornea temporal incision is performed with a 2.8 mm diamond blade
and a 1 mm paracentesis is performed, clockwise 30° from the main incision, to
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introduce the hook. In most surgeries, 0.1% tripan blue is used
to make it easier to visualize the curvilinear capsulorrhexis. The
diameter varies from 5 to 5.5 mm. Dispersive viscoelastic is
applied in all cases. The hydrodissection is confirmed by
rotating the nucleus to certify that it is totally free inside the
capsular bag.

The Legacy of Alcon equipment with flared ABS tips in
phacoemulsification is used according to the following charac-
teristics: ranging from 40% to 50% maximum power with 3 pul-
ses, 500 mmHg maximum vacuum, 50 ml/min aspiration flow rate.

Phacoemulsification begins with the phaco tip positioned
with the bevel downward in the central area of the lens, so that
it penetrates 2/3 inside when the breaking maneuver is being
performed.The Nagahara hook is inserted into the bag
opposite to the phaco tip. Due to the hardness of the nucleus,
in many cases it is not possible to totally break down the
nucleus, because the posterior crystalline lens fibers or hard
epinucleus (the latter is a clinical term used to describe the
outermost part of the nucleus or the innermost part of the
cortex)(1) are intertwined (Figure 1A). By rotating the lens,
several pieces of nucleus are broken (“chopped”) in the whole
circumference (Figure 2A). At the end, the epinucleus area is
not totally divided. In this situation, phacoemulsification and
aspiration are very difficult to be performed.

At this time the “chop, trip and free” technique begins. It
consists of holding together each piece of fragmented nu-
cleus with the vacuum of the phaco tip, pushing it slightly
through and pulling it back in the plan of the iris. Simultaneo-
usly, the Nagahara hook with its tip in the horizontal position
and parallel to the posterior capsule is introduced below the
piece of nucleus and epinucleus in the periphery (Figures 1B,
1C, 2B). Moving the hook in a “tripping” motion, opposite
(centripetal) to the movement of the phaco tip, the part of the
epinucleus which is adhered to the central portion is liberated
(“freed”) by the hook (Figures 1D, 2C). Once free, this piece is
emulsified and aspirated, using high vacuous with little phaco
power, following the previously described parameters. All
other pieces which are adhered follow the same sequence.

When the whole phacoemulsification is done, the surgery
has been performed with high vacuum, but with very little
phaco power.

DISCUSSION

The posterior chamber is now considered the preferred
location for hard nucleus phacoemulsification.1 In cases of
hard nuclei that are emulsified as a whole in the anterior

Figura 1 - A:Breaking the endonucleus; B:Nagahara hook below the piece of nucleus and epinucleus in the periphery; C:Tripping motion; D:Each
piece of nucleus and epinucleus is free (liberated) to be emulsified
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by Koch(4), and others(5), need a longer time of phaco power to
sculpt the nuclei and to obtain pieces. In the chop technique,
described by Nagahara(6) and others(5), total breakdown of the
nucleus and epinucleus is often not achieved in some hard and
very hard cataracts.

It was by facing difficulties in the phacoemulsifications of
these cataracts found in Brazil, a developing country, that this
technique was proposed: chopping the nucleus using the
Nagahara chopper to “trip” and free the epinuclear pieces,
which were not totally divided and separated, using high
vacuum and very little phaco power were the main features of
this technique. In this procedure, risk to the cornea was
avoided.

Other advantages of this technique include reduced stress
on the capsular bag and zonular fibers.

In conclusion, the “chop, trip and free” technique is a safe
and reproducible procedure which facilitates the surgical cor-
rection of the hard and very hard cataracts for an experienced
surgeon.

ACKNOWLEDGEMENT

Most respectfully I have a great debt of gratitude to João
Brasil Vita MD, from the Universidade Federal de São Paulo,
who wisely gave me the incentive to write this article and
guided me in the right direction. I want to offer him my humble
tribute and many thanks for his support.

RESUMO

Cataratas muito duras continuam sendo um desafio para a
facoemulsificação devido à dificuldade em quebrar o núcleo e
também em separar este pedaço quebrado do epinúcleo adja-
cente. Esta técnica é a apresentação de uma manobra cirúrgica
(“Faco rasteira”), em que se utiliza o Nagahara “chopper” e a
caneta de faco para dividir o núcleo (incluindo o epinúcleo) em
sua totalidade e assim emulsificá-lo, utilizando tempo e poder
de ultra-som baixo.

Descritores: Facoemulsificação/métodos; Catarata; Núcleo
do cristalino/cirurgia; Capsulorrexe/cirurgia
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chamber, in the plane of the iris, or in the posterior chamber,
much of ultrasound is necessary and consequently signifi-
cant endothelial trauma occurs.

Other techniques which are used currently, such as divide
and conquer described by Gimbel(3), phaco chop made popular

Figura 2 - A:Several pieces of nucleus chopped; B:Nagahara hook below
the piece of nucleus and epinucleus in the periphery; C: Each piece of

nucleus and epinucleus is free (liberated) to be emulsified
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