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Pearls for
Sizing the
Capsulorhexis

Surgeons share their own techniques.

BY DAVID F. CHANG, MD; STEVEN DEWEY, MD; RICHARD TIPPERMAN, MD;
AND R. BRUCE WALLACE Ill, MD

DAVID F. CHANG, MD

The capsulorhexis is generally considered the most
important step in cataract surgery. A continuous curvilin-
ear capsulorhexis (CCC) provides numerous surgical advan-
tages,’ and a continuous curvilinear capsular edge reduces
the chance of a capsular tear occurring during surgery. Like
an elastic waistband, the capsulorhexis will stretch—rather
than tear—in response to surgical forces. A continuous
edge is necessary to perform cortical cleaving hydrodissec-
tion, and it facilitates cortical cleanup as well as the place-
ment of both haptics into the capsular bag. It also converts
the anterior capsule into a contingency platform for IOL
support should the posterior capsular tear.

The postoperative advantages of a properly sized cap-
sulorhexis are equally important. As the capsular bag
contracts, it prevents pea-podding (ie, the escape of
either haptic).>* Asymmetric capsular forces resulting
from an eccentric CCC can cause delayed optic decentra-
tion. Continuous circumferential overlap of the IOLs
optic edge will produce a capsular shrink-wrap effect,
whereby the posterior capsule is kinked by the optic
edge—a major factor in the prevention of posterior cap-
sular opacification (PCO).%> This overlap will also lessen
any edge dysphotopsias as it opacifies over time. Finally,
such continuous overlap of the optic’s edge is the only
way to attain consistency in the axial IOL position from
case to case. Being able to accurately predict this effec-
tive lens position is a critical factor in calculating the
proper IOL power for emmetropia.

It follows that a capsulorhexis with a diameter extend-
ing beyond the optic edge in some or all areas loses these
advantages. Posterior lens epithelial cell migration will
occur in any region where the posterior capsule is not
kinked by the optic’s edge.> Over time, slight optic
decentration may result from asymmetric capsular con-
tractile forces. Finally, as the posterior capsule tenses
postoperatively, the optic may be slightly more anteriorly
displaced wherever it is not restrained by a taut capsu-
lorhexis edge, resulting in a myopic shift.

What are the disadvantages of a capsulorhexis with a
diameter that is too small? In addition to impeding surgi-
cal steps such as the removal of subincisional cortex, a
small-diameter CCC may also create postoperative prob-
lems. The increased load of lens epithelial cells on the
back of the anterior capsule can increase inflammation,
cause anterior capsular fibrosis and opacification, and
result in excessive contraction of the capsulorhexis and
capsular bag,®® leading to zonular damage or dehiscence
and optic decentration.”'® With sufficiently weakened
zonules, visually significant capsulophimosis or subluxa-
tion of the bag-IOL complex can occur.”" Finally, exces-
sive anterior capsular opacification can impair visualiza-
tion of the peripheral retina.

Given the importance of obtaining a proper capsu-
lorhexis diameter, it is ironic that this is one of the only
cataract surgical steps that technology has not yet
improved. We continue to use a low-tech, manual
method to perform the tear with a needle and/or
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cut (A-D).

forceps. The intended diameter is estimated visually.
Individual variability in anterior segment and pupil diam-
eter and corneal magnification make it difficult to pre-
cisely size the capsulorhexis. Parallax occurring with
movement of the globe makes it difficult to judge the
symmetry and centration of the evolving capsulotomy.

My personal solution for sizing the capsulorhexis is to
plan on performing it in two stages when necessary
(Figure 1). As | make the primary capsulorhexis, | try to
err on the small side, because the diameter can always be
enlarged, but not reduced. | take a moment to assess the
appropriateness of the CCC diameter after IOL implanta-
tion. Frequently, the size and centration are fine, but it is
surprising how often the CCC is slightly eccentric to the
center of the optic. Sometimes, a perfectly round CCC
becomes ovoid following implantation due to the direc-
tional stretch of the stiff three-piece haptics. This is a sign
of zonular laxity and insufficient centrifugal tension in
the areas perpendicular to the haptic axis.

In either situation, or if the overall diameter is too
small, | enlarge the capsulorhexis by making an oblique
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cut with a pair of scissors and grasping the resulting flap
with capsular forceps (Figure 1A and B). The cut should
be oblique, rather than radial, so that the resulting flap is
more inclined to tear in a circumferential direction. The
flap is then maneuvered with capsular forceps under a
generous amount of ophthalmic viscosurgical device.
Curved Uthoff-Gills capsulotomy scissors with blunt tips
(Katena K4-5126; Katena Products, Inc., Denville, NJ) have
the perfect shape for creating an initial curved cut to
either side of the phaco incision. If the pupil is small
enough to conceal the optic’s edge, it can be locally
retracted with a Lester hook (Figure 2). In some cases,
I only trim a part of the remaining anterior capsular rim
where it is excessively wide. Other times, | re-tear the
entire 360° circumference of the opening (Figure 1).
Executing the second-stage enlargement may be easi-
er than the primary capsulotomy for several reasons.
Following removal of the cataract, the red reflex is
improved, and there is no convexity to the anterior cap-
sule to promote radial extension of the tear. The optic
provides a perfect visual template for resizing the CCC's
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Figure 2. A Lester hook is used to retract the iris to better
view the IOL’s optic edge.

diameter. Finally, in cases of weak zonules, the presence
of the three-piece haptics or a capsular tension ring
increases outward tension on the capsular bag, improv-
ing control over the direction of the tear. Should the
tear escape peripherally, it is reassuring that no subse-
quent surgical steps would extend the tear posteriorly.
The 0L should not be rotated in this situation, howev-
er, for this reason.

Although in most cases, enlargement of a smallish
capsulorhexis is not absolutely necessary, | encourage
the mastery of this technique. With multifocal 10Ls,
achieving a symmetric capsulorhexis that completely
overlaps the optic’s edge is particularly important.
There is even less margin for CCC diameter error with
accommodating IOLs such as the Crystalens (Eyeonics,
Inc.,, Aliso Viejo, CA). With dynamic accommodating
designs such as the Visiogen Synchrony ICL (Visiogen,
Inc,, Irvine, CA), if the CCC’s diameter is too large, it may
allow the anterior optic to partially protrude through
the capsulotomy. Too small of an opening, however,
may cause capsulophimosis or excessive capsular fibro-
sis that may strain the zonules, stiffen the bag, and inca-
pacitate the accommodative mechanism. Initially erring
on the small side, with the option to enlarge it when
and where necessary, is the only 100% reliable way |
have to attain a perfectly sized capsulorhexis diameter.

Finally, comfort with this maneuver is important if
there is difficulty steering the flap during the primary
capsulorhexis. Whether the cause is poor visibility,
patient movement, a shallow chamber, or weak zonules,
the surgeon can make a smaller diameter opening to
increase control and to better avoid a peripheral exten-
sion. The diameter can be secondarily enlarged after the
IOL has been implanted.
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STEVEN DEWEY, MD

A properly sized capsulorhexis is an absolute must for
standardizing the results of cataract surgery. In routine
cases, overlapping the edge of the optic by 0.5 to 1 mm
will result in a consistent lens position from case to case.
It also has the benefit of driving the sharp posterior edge
of an IOL into the posterior capsule and reducing the
potential for PCO. In less routine cases, an intact capsu-
lorhexis allows for optic capture to secure the IOL, even if
the posterior capsule is completely absent.

Sizing the capsulorhexis can be challenging. The vari-
ability of pupil dilation and corneal diameter may make
it difficult to consistently create the proper opening, and
therefore, the easiest method is the most direct. Prior to
loading the IOL into the insertion device, simply hold the
lens over the surgical field and mentally establish the rela-
tive size of the optic to the size of the eye.

Several techniques have been developed to gauge the
proper capsulorhexis size. R. Bruce Wallace I1l, MD, of
Louisiana, advocates the use of an optical zone marker
to effectively provide a size guide (see Dr. Wallace’s
description on the following page). Barry S. Seibel, MD, of
Los Angeles, created capsulorhexis forceps with a mil-
limeter marker on the shaft as an intraocular gauge. This
product is manufactured by Microsurgical Technology
(Redmond, WA) and easily works with either a standard
or bimanual incision.

Instrumentation inherently creates different-sized
openings, and this appears to be related to the tangential
forces applied as the capsule is torn. A bent needle,
which holds the flap closer to the tear, creates a smaller
capsular opening. Forceps, which grasp the capsule far-
ther from the tear, will generally create a larger opening.

Although | prefer a 0.5- to 1.0-mm overlap of the ante-
rior capsule on the optic, more overlap is also acceptable,
as long as the surgical technique can accommodate re-
moving the nucleus and cortex through a smaller open-
ing. To keep my capsulorhexis size smaller, | generally pre-
fer a dispersive ophthalmic viscosurgical device to flatten
the capsule, and | use a bent needle. In cases of poor vis-
ualization or loose zonules, the forceps provide extra
control. Of course, a larger capsulorhexis is appropriate
when the situation warrants, such as when dealing with a
very dense cataract or in cases of zonular laxity where an
endocapsular approach should be abandoned.

RICHARD TIPPERMAN, MD

Creating an appropriately sized capsulorhexis is critical
for achieving excellent clinical results with presbyopia-
correcting |OLs. Regardless of the IOL, a consistent cap-
sulorhexis size will improve predictability of the IOL
power calculation.
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A specific capsulorhexis size is ideal for maximizing an
optic’s exposure, centration, and movement with an
accommodating IOL. If the capsulorhexis is too small
with a true multifocal IOL (ie, simultaneous vision), the
amount of light able to travel through the peripheral
portion of the IOL is restricted, thereby limiting the
light energy transmitted from this portion of the lens. A
variety of techniques that aim to create a specific-sized
capsulorhexis have been described. The following is an
approach that has worked well in my clinical practice.

At the start of surgery, | ask the patient to fixate on the
microscope light, and | try to center a 6-mm radial kera-
totomy optical zone marker on the reflection from the
microscope light. Placing the optical zone in this fashion
creates a 6-mm circular indentation on the patient’s
cornea that is roughly centered on his visual axis. | then
begin the tear of my capsulorhexis and bring it out until
itis in line with the inner edge of the mark from the opti-
cal zone marker.

At this point, if the pupil is round and symmetric, | no
longer need to shift my focus between the anterior cap-
sule and the corneal dome where the optical zone mark-
er is visible. I simply mentally note the distance between
the capsulorhexis’ edge and the iris sphincter and then
complete the tear for the full 360°. | try to maintain this
constant distance for the entire capsulotomy.

This is a simple technique using readily available instru-
mentation that provides for a consistent capsulorhexis
size. Surgeons often find that shifting their fixation from
the corneal dome to the anterior capsule while trying to
bring the tear around can be cumbersome at best. At
worst, this maneuver will lead to unpredictable sizing or
difficulty with completing the capsulorhexis. Using the
corneal marker to create a landmark for the peripheral
border of the tear and then completing the capsulorhexis
with a different constant landmark in the anterior capsu-
lar plane (ie, pupillary margin) makes consistent sizing of
the capsulorhexis much simpler.

R. BRUCE WALLACE IIl, MD

A well-centered and properly sized anterior capsulotomy
plays an important role in achieving successful visual out-
comes after cataract or lens-based refractive surgery. Many
studies have credited the reduced rate of PCO to an anterior
capsular overlap of the periphery of the IOLs optic.’*™ Se-
questering the optic also improves implant power predic-
tion with more reliable lens constants for IOL calculation
formulas, and creating an anterior capsular shelf allows for
easier insertion of an IOL in the ciliary sulcus, if indicated.

In 2003, | described a method to consistently create a
well-centered and properly sized capsulorhexis.’? After
placing the capsulotomy diameter mark, the surgeon
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Figure 3. With a 6-mm-optic IOL, making a central 5.0- to 5.5-
mm anterior capsulotomy results in a 360° capsular overlap.

Figure 4. A capsulotomy diameter mark is placed on the cen-
tral cornea with a 6-mm optic zone marker.

has a visual template to guide the location and proper
diameter of the capsulotomy (Warren E. Hill, MD, oral
communication)." For instance, if a 6-mm optic IOL is
to be implanted, making a central 5.0- to 5.5-mm ante-
rior capsulotomy will result in a 360° capsular overlap of
the peripheral IOL (Figure 3).

At the beginning of the procedure, the surgeon places
a 6-mm optical zone mark on the central cornea
(Figures 4 and 5). | have learned that parallax from the
surgical microscope can cause minor decentration of
the capsulotomy. A rule of thumb is to shift the mark
slightly to the left for a right-eye-dominant surgeon and
to the right for left-eye dominance. During the capsulo-
tomy, bring the initiated flap to just inside the cornea
mark, and slowly complete the capsulotomy. Always
stay just inside the circular mark on the cornea. Due to
corneal magnification, the resulting capsulotomy
should measure 5.0 to 5.5 mm. An easy way to gauge
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Figure 5. The resulting capsulotomy diameter mark on the
cornea serves as a guide for creating the capsulorhexis.

Figure 6. The tear is made just inside the capsular diameter
mark with modified Utrata forceps.

the I0OL’s centration and size is to evaluate the capsular
coverage of the 6-mm IOL optic after implantation.

Because | routinely utilize topical anesthesia for lens
surgery, | like to stabilize the globe when performing
these measures. | place a blunt-tip cyclodialysis in the
sideport incision before making a tear in the central
capsule with a bent 25-gauge needle. | guide the tear
temporally to the edge of the capsulotomy diameter
mark and complete the circular capsulotomy with mod-
ified Utrata forceps (Figure 6). Sharp-tipped capsular
forceps may be used for the entire procedure; however,
they need to be replaced when the tips become dull.
Replacing the autoclavable stainless steel 25-gauge bent
needle is less costly.

Refractive cataract surgery and lens-based refractive
surgery have moved to center stage. These procedures
will continue to grow in popularity with aging baby
boomers. Any step we can take to improve IOL power
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accuracy and reduce complications such as PCO will
help us become more successful in achieving the
desired results for our patients. ®
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