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Does this approach offer advantages over conventional phacoemulsification?

 BY RONALD YEOH, FRCS, FRCOPHTH, DO, FAMS 

T
he utility of a femtosecond laser 
in cataract surgery remains a 
subject of debate. Naysayers 
make a valid point when they 
note that most experienced 

cataract surgeons using standard 
phaco techniques achieve excellent 
outcomes without incurring the 
additional expense of a femtosecond 
laser. Several large-scale studies 
have compared outcomes with laser 
cataract surgery and phaco cataract 
surgery, but none has demonstrated 
postoperative refractive superiority 
with the former.1,2 

I started performing laser cataract 
surgery at the same time as many 
of my colleagues. For a couple of 
years, I used the three available major 
platforms in most of my cataract 
procedures.3 I found the technology’s 
ability to soften or fragment a dense 
nucleus and create a perfectly round 
capsulotomy impressive. I did not find, 
however, that the technology offers a 
significant advantage in exchange for 
the following:

• The increased cost of purchasing 
and maintaining a laser;

• The greater cost per procedure to 
the patient;

• The longer surgical time; 
• The need for extra space in or 

near the OR;
• The risk of increased IOP from 

laser suction; and
• The cosmetically redder eye after 

laser treatment.
That said, I recognize that laser 

cataract surgery can offer advantages 

over phacoemulsification for certain 
types of cataracts. These include 
extremely dense nuclear cataracts, pos-
terior polar cataracts associated with 
a high risk of a torn posterior capsule, 
cataracts in eyes with fibrous anterior 
capsules, mildly subluxated cataracts 
in eyes with weak zonules, and white 
cataracts, the focus of this article. 

 T H E C H A L L E N G E S P R E S E N T E D B Y A  
 W H I T E C A T A R A C T 

The most feared challenge of 
operating on a swollen, milky white 
cataract is the Argentinian flag sign, 
which is seen when the anterior lens 
capsule tears diametrically across the 
lens, with possible extension to the 
posterior capsule. Several maneuvers 
have been suggested to mitigate this 
risk. They include staining the ante-
rior capsule with trypan blue dye to 

improve visualization of the anterior 
capsule during the capsulorhexis, 
immediate aspiration of the lens milk 
to decompress the capsular bag and 
lower the intralenticular pressure, and 
massage of the peripheral lens milk 
toward the capsulotomy puncture 
site. These maneuvers can reduce—
but not eliminate—the risk that the 
Argentinian flag sign will develop 
(Figure).

 U T I L I T Y O F A F E M T O S E C O N D L A S E R 
It generally is not possible to per-

form laser fragmentation of the 
nucleus of a white cataract, and many 
cataract surgeons do not use a fem-
tosecond laser to create incisions. The 
main utility, therefore, of a femtosec-
ond laser in these eyes is its ability to 
create a more predictably sized and 
round capsulotomy.  

LASER CATARACT SURGERY FOR THE 
MANAGEMENT OF A WHITE CATARACT

Figure. In an eye with a white cataract, good control of intralenticular pressure after a manual CCC can help to prevent a 
radial tear.
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Each laser platform completes the 
steps of the laser cataract procedure 
at a different speed, and the duration 
of each step therefore varies.3 In an eye 
with a white cataract, the only parame-
ter that matters is the speed of the cap-
sulotomy. If this step takes 5 seconds to 
perform, a lot of time elapses between 
the first puncture of the anterior capsule 
by the laser (when the intralenticular 
pressure is at its highest) and comple-
tion of the capsulotomy (when radial 
extension of any perforation of the ante-
rior capsule is possible). This, of course, 
means that lens milk may obstruct 
completion of the laser capsulotomy. 

What if the laser capsulotomy 
takes less than a second to complete 
and decompression of the capsular 
bag occurs almost simultaneously 
over the entire circumference of the 
capsulotomy? I believe that rapidly 
performing a laser capsulotomy may 
offer the following advantages:

• A lower risk of the Argentinian  
flag sign; 

• A better-sized (4.5–5 mm) 
capsulotomy, which would allow a 
one-piece IOL to be implanted in 
the bag with reverse optic capture 
or a three-piece IOL to be implant-
ed in the sulcus if a posterior radial 
extension of the tear occurs; and

• The lysis of unseen fibrous bands in 
the anterior lens capsule.

 S A F E T Y 
An incomplete tear. There is little 

evidence that a laser capsulotomy is 
safer than a manual continuous cur-
vilinear capsulorhexis (CCC) in an eye 
with a white cataract. A study con-
ducted in Singapore found that the 
laser capsulotomy was incomplete in 
10 of 58 (17.2%) eyes.4 Surgeons must 
therefore pay close attention to the 
steps of cataract removal following the 
laser capsulotomy.

The anterior lens capsule should 
be scrutinized under the operat-
ing microscope to detect whether a 
round, completely free anterior capsu-
lar flap was created. Staining the cap-
sule can facilitate inspection. Often, 

one or two areas can be detected 
where the capsulotomy is incomplete. 
In this situation, an OVD may be 
injected to tamponade the anterior 
capsule, the edge of the CCC where 
incomplete perforation is suspected 
may be teased out, and the tear may 
be gently completed with either a 
cystotome or a pair of capsule forceps. 
Once a free capsular flap has been 
confirmed, the nucleus, epinucleus, 
and cortex may be removed and an 
IOL implanted.  

Complication rates. A prospective 
comparative study of 80 eyes found 
no difference in complication rates 
between a laser capsulotomy and con-
ventional manual CCC in eyes with 
a white cataract.5 This observation, 
however, holds true only if proper 
technique for a multistepped or two-
stepped manual CCC is used on an eye 
with a swollen lens to reduce the risk 
of a radialized tear. For a laser capsu-
lotomy to offer advantages over a CCC, 
the former would have to be a better 
size, more centrally located, and more 
uniform in shape. 

 C O N C L U S I O N 
Laser technology has matured and 

can now offer advantages for surgery 
on certain challenging cataracts. To 
my mind, this is where the utility of a 
femtosecond laser is greatest. n 
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Important Product Information for  
DUOVISC® OVD 

Description: DuoVisc® Viscoelastic System is designed to 
provide two Viscoelastic materials with different physico-
chemical properties that can be used differently and/or 
sequentially to perform specific tasks during a cataract 
procedure. DuoVisc® Viscoelastic System consists of 
VISCOAT® Ophthalmic Viscosurgical Device and ProVisc® 
Ophthalmic Viscosurgical Device. Caution: Federal (USA) 
law restricts this device to sale by, or on the order of, a 
physician. 

Description: VISCOAT® (Sodium Chondroitin Sulfate – 
Sodium Hyaluronate) Ophthalmic Viscosurgical Device. 
Indications: VISCOAT® OVD is indicated for use as an 
ophthalmic surgical aid in anterior segment procedures 
including cataract extraction and intraocular lens (IOL) 
implantation. VISCOAT® OVD maintains a deep anterior 
chamber during anterior segment surgeries, enhances 
visualization during the surgical procedure, and protects 
the corneal endothelium and other ocular tissues. The 
viscoelasticity of the solution maintains the normal 
position of the vitreous face and prevents formation of 
a flat chamber during surgery. Warnings/Precautions: 
Failure to follow assembly instructions or use of an 
alternate cannula may result in cannula detachment and 
potential patient injury. Precautions are limited to those 
normally associated with the surgical procedure being 
performed. Although sodium hyaluronate and sodium 
chondroitin sulfate are highly purified biological polymers, 
the physician should be aware of the potential allergic risks 
inherent in the use of any biological material. Adverse 
Reactions: VISCOAT® OVD has been extremely well 
tolerated in human and animal studies. A transient rise in 
intraocular pressure in the early postoperative period may 
be expected due to the presence of sodium hyaluronate, 
which has been shown to affect such a rise. It is therefore 
recommended that VISCOAT® OVD be removed from the 
anterior chamber by thorough irrigation and/or aspiration 
at the end of surgery to minimize postoperative IOP 
increases. Do not overfill anterior chamber. ATTENTION:  
Please refer to the Directions for Use for a complete listing 
of indications, warnings and precautions.

Description: ProVisc® (Sodium Hyaluronate) Ophthalmic 
Viscosurgical Device. Indications: ProVisc® OVD is 
indicated for use as an ophthalmic surgical aid in the 
anterior segment during cataract extraction and intraocular 
lens (IOL) implantation. Ophthalmic viscoelastics serve 
to maintain a deep anterior chamber during anterior 
segment surgery allowing reduced trauma to the corneal 
endothelium and surrounding ocular tissues. They help 
push back the vitreous face and prevent formation of a 
flat chamber during surgery. Warnings/Precautions: 
Postoperative increases in intraocular pressure have 
been reported with sodium hyaluronate products. The 
IOP should be carefully monitored and appropriate 
therapy instituted if significant increases should occur. 
It is recommended that ProVisc® OVD be removed by 
irrigation and/or aspiration at the close of surgery. Do not 
overfill anterior chamber. Although sodium hyaluronate 
is a highly purified biological polymer, the physician 
should be aware of the potential allergic risks inherent 
in the use of any biological material; care should be used 
in patients with hypersensitivity to any components in 
this material. Cannula assembly instructions should be 
followed to prevent patient injury. Adverse Reactions: 
Postoperative inflammatory reactions such as hypopyon 
and iritis have been reported with the use of ophthalmic 
viscoelastics, as well as incidents of corneal edema, corneal 
decompensation, and a transient rise in intraocular 
pressure. ATTENTION: Please refer to the directions for 
use for a complete listing of indications, warnings and 
precautions.
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