
40 CataraCt & refraCtive Surgery today euroPe MarCh 2012

cover story

C
reating a continuous curvilinear capsulorrhexis 
(CCC) is perhaps the most crucial—and the 
most delicate—step of cataract surgery. The 
CCC is typically completed safely and appro-

priately; however, when a complication arises, a well-
planned approach can avoid further harm to the eye. 
This article reviews several common complications of the 
CCC and suggests plans for their resolution. 

ECCENTRIC RHEXIS AND RADIAL TEARS
Rhexis moving out. A rhexis traveling toward the 

periphery of the anterior capsule is dangerously close 
to causing a radial tear. The capsulorrhexis can usu-
ally be saved with a simple maneuver (see Rescuing a 
Capsulorrhexis Tear-Out); however, chances are that the 
resulting CCC may not overlap with the IOL’s optic. If 
the rhexis cannot be completed, this may be a precur-
sor for posterior capsular rupture, especially in patients 
with an intumescent cataract. 

Using a highly cohesive ophthalmic viscosurgical 
device (OVD) to fill the anterior chamber and flatten 
the anterior capsule, along with relieving some of the 
intracapsular pressure by aspirating liquefied cortical 
material after opening the capsule, usually counteracts 
the centrifugal vector and makes a tear-out less likely. 

Radial tear. Radial tears during CCC usually occur 
because pressure is applied to the wound lip, allowing 
too much OVD to flow out of the eye and causing the 
anterior chamber to shallow. Once this occurs, the 
vector force of the tear shifts toward the periphery 
of the lens, pushing or pulling the rhexis flap in that 
direction. If the surgeon has difficulty controlling the 
capsulorrhexis, a radial tear can result. The logical 
solution in these cases is to convert to a can-opener 

technique, using a needle to create small cuts in the 
capsule. The drawback to a can-opener capsulotomy 
is that, with the possibility of several radial tears 
extending into the periphery, postoperative visual 
results can be poor. 

A radial tear can also occur during phacoemulsifica-
tion, when a sharp instrument or a vibrating phaco 
tip touches the edge of the capsulorrhexis. It may still 
be safe to complete phacoemulsification, but minimal 
stress should be applied to the capsule to avoid exten-
sion of the tear onto the posterior capsule. The use of 
slow, controlled movements to chop or divide the lens 
can avoid the extension of the capsulorrhexis into the 
periphery. When I feel that there is a lot of stress being 
exerted on a radial tear, I may create one or two relax-
ing incisions in the anterior capsule at other positions 
to reduce the strain on the existing tear. 

RHEXIS SIZE
A typical capsulorrhexis. The CCC should be 

between 5.0 and 5.5 mm in diameter. 

One of the easiest ways to avoid difficulty is to completely fill the  

anterior chamber with an OVD.
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Take-Home message

• A rhexis traveling toward the periphery of the anterior  
capsule can be saved, but the resulting CCC may not overlap 
with the optic of the IOL.

• Radial tears are often the result of too much pressure 
applied to the wound lip.

• If a radial tear occurs during phaco, avoid extension by  
placing minimal stress on the capsule.

• Posterior capsular opacification can result if there is no  
overlap of the optic and the rhexis.
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A large rhexis. If the CCC is larger than the optic 
of the IOL, decentration and/or tilt can result. This 
occurred frequently with older silicone plate-haptic 
lenses; however, even with modern IOLs, there is a 
higher tendency for invasion of lens epithelial cells and, 
subsequently, posterior capsular opacification, in the 
region with no overlap of the optic and the capsulor-
rhexis. 

A small rhexis. If the rhexis is too small, there is 
a higher likelihood of contraction or complete clo-
sure (ie, rhexis phimosis) of the CCC. In such cases, 
Nd:YAG capsulotomy can be performed to open the 
capsulorrhexis. In severe cases, it may be necessary 
to surgically remove the whitened and contracted 
capsule. Even if capsulorrhexis contraction is not 
severe, this may result in a poor view of the periph-
eral retina.

Make sure the CCC is centered, round, and  
properly sized. In most cases, this means that the 
diameter of the capsulorrhexis is between 5.0 and 
5.5 mm. Pupil size can be misleading, however. For 
instance, it is easy to be misled and make the capsu-
lorrhexis too large if the eye is myopic and the pupil is 
maximally dilated. Likewise, it is easy to make the cap-
sulorrhexis too small if the eye has a smaller or poorly 
dilated pupil. 

There are several techniques to aid in sizing the 
rhexis. For instance, a circular corneal marker with 
a diameter of 5.0 mm can be used to create a weak 

imprint on the corneal epithelium to help guide the 
rhexis. However, the magnification factor of the cor-
nea as well as parallax when tilting the eye during the 
procedure may still result in small deviations in size. A 
more high-tech approach is the use of a microscope 
that tracks the limbus of the eye during surgery and 
superimposes a circular line onto the live image in 
one of the surgeon’s eyepieces (Callisto; Carl Zeiss 
Meditec AG; Figure 1). We have completed a trial 
with such a microscope set-up and were able to show 
that the achieved rhexis diameters were within 0.2 
mm of the planned size (Figure 2).1 

QUESTIONS FOR A NEW ERA
The advent of laser cataract surgery introduces a 

new level of precision into this already safe and effi-
cient procedure. Many surgeons and industry repre-
sentatives suggest that using the femtosecond laser to 
create a CCC will result in better IOL centration and 
more reliable refractive outcomes. The concept, they 
say, is that perfect overlap of the capsulorrhexis with 
the optic will result in less capsular shrinkage and 
more predictable anterior-posterior axial position of 
the IOL optic. 

However, my colleagues and I have conducted 
several trials in the past looking at IOL position after 
conventional cataract surgery as measured with laser 
interferometry of the anterior segment to assess 
axial position. We also used a Purkinje meter, a pro-
totype designed by Pablo S. Artal, MD, of Spain,2 to 
assess optic decentration and tilt. In these studies, we 
measured the axial position of the IOL immediately 
postoperatively and during the typical time of cap-
sular contraction (3 to 6 months after surgery), and 
we concluded that not only do modern lenses shift 

Figure 1.  surgeon’s view through a microscope with a tracking 

system and line superimposed onto the live image inside the 

eyepiece. This circular overlay helps guide the rhexis.

Figure 2. Boxplots demonstrate the size and roundness of  

the rhexis with an overlay system incorporated into the 

microscope. 
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very little in this time but there is no good correlation 
between axial position and rhexis size. 

Using these studies as my reasoning, I do not think 
that laser cataract surgery will have a large impact on 
axial position and, therefore, refractive outcome, or on 
IOL centration and tilt with modern hydrophobic or 
hydrophilic acrylic IOLs with haptics of high memory. 
It may, however, hold true for old-fashioned lenses 
with rounded edges as well as for PMMA or silicone 
lenses, with which the fibrosis was usually stronger. It 
will be interesting to see good data from randomized, 
controlled trials comparing laser capsulorrhexis with 
manual capsulorrhexis to see if there really is a differ-
ence with these parameters. 

POINTERS
For the veteran surgeon, complications of the CCC 

are rare but nevertheless challenging. The keys to 
successfully managing these cases include the fol-
lowing pointers: Make sure the anterior chamber is 
completely filled with OVD during the entire capsu-
lorrhexis procedure. As soon as the capsulorrhexis 

becomes uncontrolled, double check that there is 
adequate pressure in the anterior chamber and refill 
it with OVD to ensure that the chamber is once again 
deep. When this has been done, it is probably safe to 
proceed with surgery. As always, using common sense 
and a well-thought-out surgical technique is recom-
mended. n
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A radial tear can occur due to uncontrolled movement of the eye or when vector forces move the tear toward the 
periphery of the anterior capsule. If this change in vector forces is recognized too late, an extension of the rhexis can result. 
In these cases, the capsulorrhexis can be saved by refilling the anterior chamber with an OVD and using forceps to pull 
back the rhexis flap. Brian C. Little, MA, FRCS, FRCOphth, has described a rhexis-saving technique,1 the goal of which is to 
redirect the tear centrally until it is back on the desired circumferential path. 

In Dr. Little’s technique (Figure 1), after completely filling the anterior chamber with an OVD, the direction of the force 
applied to the capsule before the tear occurred is reversed by unfolding the capsular flap. An OVD can be used to manipu-
late the flap until it is lying flat against the cortex, in the same position it was in before the radial tear occurred. Once the 
flap is in position, capsular forceps are used to apply force to the flap and pull it backward. The capsular flap should be 
held as close to the root of the tear as possible, thus allowing the flap to travel along the path of the rhexis that is already 
completed. During this maneuver, it is crucial to avoid applying traction upward; instead, traction should be applied in the 
horizontal plane. The flap is then pulled backward, tension is applied, and the flap is directed centrally to begin the tear. In 
this manner, the tear should be propagated toward the center of the capsule.  

1. Little BC, Smith JH, Packer M. Little capsulorhexis tear-out rescue. J Cataract Refract Surg. 2006;32:1420–1422.

Rescuing a capsuloRRhexis TeaR-ouT

Figure 1.  The use of trypan blue stain highlights the basic steps of the technique. (a) The flap is folded forward as the  

capsulorhexis is constructed. (B) The flap is unfolded and grasped. (C) The flap is pulled backward to redirect the tear  

centrally. (D) The flap is refolded forward, and the tear is continued.
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