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Surgeons decide between traditional surgical
approaches, new treatment modalities.
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How Small Is Too Small?

Incision width is a parameter that directly affects surgical results.

BY IZZET CAN, MD; AND BASAK BOSTANCI CERAN, MD

he dream of any cataract surgeon is to carry out
surgery using the smallest incision possible, and, if
It WETE an OpLoN, USING No inasion at all. |he most
popular and widely used small incisions attain-
able with today’s technology seem to be 1.8 and 2.2 mm.
Matrers of discussion concerning these incisions include
which size is more reliable, efficient, and functional, and
whether it would be beneficial to use even smaller incisions,
The main advantages of small incisions compared
with standard incisions include better anterior chamber
control with less trampolining of the capsule and, thus,
reduced intracperative complications and expulsive hem-
orrhage; a shorter healing period; lower risks of wound
closure problems, inflammation, and endophthalmitis;
less postoperative surgically induced astigmatism (SIA)
and higher-order aberrations (HOA); and preservation of
the prolate structure and biomechanics of the comea.’®
If we are unable to fully obtain these advantages with the
small incisions we create today, the problem is not the
incision itself but the technology we use, which has not
evolved to match these incisions.

MICS TECHNIQUES

Microincision cataract surgery (MICS) can be performed
with one of two surgical approaches: microcoaxial or
biaxial sleeveless MICS. Although surgery can be performed
through a 1.8-mm incision with the microcoaxial approach,
2.2 mm is the incision width that has withstood the test
of time and is most widely accepted. The biaxial sleeveless
approach allows surgeons to complete surgery through 1.2-
to 14-mm trapezoidal incisions, but for safe IOL implanta-
tion one incision is generally enlarged o 1.8 mm,

The primary disacvantage of biaxial MICS is the need
for high inflow to preserve anterior chamber stability and,
thus, a high bottle height that creates excess turbulence.
By contrast, especially with torsional phaco technology,
surgeons can use lower phaco parameters with micro-
coaxial MICS, improving the safety profile and efficiency
of this approach.” However, using these low parameters
through 1.8-mm incisions does not seem to provide suf-
ficient success with current technology.

SIZE COMPARISON
The best-known advantage of small incisions is the
associated reduction of postoperative SIA. In a prospective
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comparative study, we found the mean SIAs of 28, 2.2,
and 1.8-mim incisions to be 0.45, 0.24, and 0.13 D, respec-
tvely, and these differences were stanistcally sigmificant”
There are a number of studies in accordance with these
results.™" On the other hand, some authors have indi-
cated no difference in SIA between 1.8- and 2.2-mm
incisions.? It is important to keep in mind that incision
width is not the only factor that affects SIA; proximity of
the incision to the optical center can also affect outcomes.

Surgically induced HOAs may be crucially important in
the future with the aim of leaving the comea unaltered. Few
studies have investigated the changes in wavefront aberra-
tion with different incision sizes."*" In another prospective
study, we saw no change in HOAs with a mean incision
width of 1.80 £0.09 mm, but significant increases were seen
for vertical coma and trefoil in corneal measurements and
for primary trefoil in total ocular wavefront analyses with
1.89 £0,11-mm mean incisions.” This may suggest that, in
order to perform aberration-free surgery, the ideal incision
width should be between 1.80 and 189 mm.

A number of studies indicate superionity of 1.8-mm
incisions for astigmatic and HOA change's'”; however,
this incision size has been the subject of debate regarding
its integrity and refiability. Studies in the literature show a
disparity in results. We conducted a study in which Fourier-
domain anterior-segment optical coherence tomography
was used to follow dynamic wound-healing processes in
eyes that underwent microcoaxial and biaxial surgery with
1.8-mm incisions; our results showed reliable incision integ-
rity and sealing with both techniques; however, these were
shightly better with the microcoaxial approach.” Moreover,
the incidences of wound-healing problems such as endo-
thelial gaps and Descemet membrane detachment were
<consistent with those in studies using wider incision widths,
A few studies have reported problems with wound healing
and incision integrity with small incisions. These studies indi-
cated safer wound closure with 2.2-mm incisions, or at least
less postoperative edema at the incision site **

Surgical efficiency may also be improved by simplify-
ing phacoemulsification, thereby reducing intraoperarive
complication rates. When 1.8- and 2.2-mm microcoaxial
techniques are compared, 2.2-mm incisions seem to pro-
vide better results, including decreased effective phaco
time (EPT) and total surgery time. Furthermeore, the rates
of endothelial cell loss and central comeal thickness were



found to be lower after surgeries with 2.2-mm incisions.™

In our previously mentioned study,’ when 2.2-mm
microcoaxial longitudinal phaco was compared with 18-
mm biaxial sleeveless phaco, total surgery time was less in
the 2.2-mm group, whereas EPT was less in the 1.8-mm
group. Moreover, central corneal thickness increase on
postoperative day 1, which is an indicator of trauma
to surrounding tissues, was lower in the 1.8-mm group.
This suggests that, when surgical efficiency is considered,
not only the incision width but also the technique iself
should be evaluated.

In the past, one of the main factors limiting incision size
was 10L technology. Whereas the reliability of IOLs that
could pass through microincisions was once problematic,
today’s technologies have overcome this issue, and the
range of IOL options for MICS implantation has expanded.
Now a vaniety of IOLs, including premium lenses, can be
inserted through 1.8-mm or slightly smaller incisions. Visual
acuity, optical quality, and uveal and capsular biocompat-
ibility with these lenses seem to provide sufficient results.'

As a result, microcoaxial phacoemulsification through
a 2.2-mm incision, an approach that is widely preferred
by surgeons, seems to offer effective and safe results,
especially with the help of technologies such as torsional
phacoemulsification, and to provide reliable postopera-
tive incision structure. Moreover, the slight SIA associat-
ed with 2.2-mm incisions has a generally negligible effect
on postoperative visual function.

CONCLUSION

Underestimating the benefits of small incisions by
assuming that their only advantage is reducing or neutral-
izing SIA would be a mistake. Inaision width is a parameter
that directly affects surgical results in various ways. When
we think of customized IOLs, which may provide personal
aberration adjustment in the future, the use of a 18- to
1.89-mm incision may seem indispensible, enabling surgery
1o be performed without changing the cornea.

Microcoaxial technology for 1.8-mm incisions must
be improved if this incision width is going to be pre-
ferred. Perhaps a sleeveless biaxial technique would be
a better alternative, although wound reliability remains
controversial. ®

« The best-known, but not the only, advantage of micro-
incrsions s the reduction of induced astigmatism,

+ When 18- and 22-mm microcoacal techniques are
compared, 22-mm INCSIONS seem [0 provicke becter
results, inchuding decreased EPT and total surgery time.

+ Microcoaxial technology must be improved if a

18-mm incision width is to be preferred.
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‘Weigh in on
this topic now!

In your opinion, which MICS incision size yields the best
results?

122 mm

1.8 mm

| Other

1 do not perform MICS
\. 2/

fzzet Can, MD, is a Professor at the Mayagdz Ophthalmic
Center in Ankara, Turkey. Professor Can states that he has
no financial interest in the products or companies mentioned.
He may be reached at e-mail: izzetcan@yahoo.com.

Bagak Bostanci Ceran, MD, is with the Antalya Training
and Research Hospital Ophthalmology Department in
Antalya, Turkey. Dr. Ceran states that she has no financial
interest wi the products or comparues meritioned.
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