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The Architecture of

Clear Corneal
Incisions
Studying anatomy with optical coherence tomography.
BY I. HOWARD FINE, MD; RICHARD S. HOFFMAN, MD; AND MARK PACKER, MD

T

he role of unsutured clear corneal incisions for
cataract surgery in the apparently increased
incidence of postoperative endophthalmitis is
under intense scrutiny, and the literature on
this subject is not conclusive.1-10 Making a definitive
determination requires, in part, understanding these
incisions’ architecture better. We therefore studied their
anatomy with optical coherence tomography (OCT).

“[We] obtain[ed] the first view of
the clear corneal incision in a
living eye during the early
postoperative period.”

struct them in essentially the same manner in our practice. In 1992, our incisions were as wide as 4.0 mm, but,
more recently, the maximum width has ranged from
3.5 to 3.8 mm, if not sutured.
In an artist’s view of the profile of clear corneal incisions, Figure 1A shows the single-plane inciA
B
C
sion and its apparently inherent lack of stability, as one surface can easily slide over another.
Charles Williamson, MD, of Baton Rouge,
Louisiana, innovated an alteration of that incision that involves a shallow, perpendicular
groove prior to the incision of the cornea into
the anterior chamber (Figure 1B). David
Langerman, MD, of Orangeburg, New York,
deepened the perpendicular groove in the
belief that doing so led to greater stability
(Figure 1C).
We have abandoned these grooved incisions in favor of a paracentesis-style incision
due to gaping of the groove and the difficulFigure 1. This drawing shows a cross-section of clear corneal incisions
ties associated with persistent foreign body
circa 1992 (A to C).
sensation and the pooling of mucus and

BAC KG RO U N D
Clear corneal incisions, which involve an incision in
the plane of the cornea with a length equal to 2.0 mm,
were first described in 1992,11 and we continue to con-
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corneal epithelium blends into the conjunctiva and the clear corneal stroma
blends into the sclera, are clearly visible.
For the study, Dr. Fine created all of the
clear corneal incisions. The OCT images of
each operative eye were taken on the first
postoperative day, within 24 to 30 hours of
cataract surgery, and they are representative of multiple images from several patients. The incision’s width is defined as
the measurement parallel to the limbus. Its
length is the distance, in a straight line,
between the external incision and the
entrance through Descemet’s membrane.
Dr. Fine used several types of knives to creFigure 2. Seen with OCT, this 2.5-mm wide, clear corneal incision was made
ate the clear corneal incisions: the 3D
with the 3D Trapezoidal 2.5- to 3.5-mm Blade. An image of the blade is inset.
Trapezoidal Blade (Rhein Medical Inc.,
Tampa, FL); the Simplicity and Black Metal
debris in the groove. More importantly, the grooved
Blades (Accutome, Inc., Malvern, PA); the Clear Cornea
incisions represent a disruption in the fluid barrier creFixed Angle Blade (ASICO, Westmont, IL); the Superated by an intact epithelium that allows for a vacuum
stealth Blade (Mastel Precision, Inc., Rapid City, SD); the
seal as a result of endothelial pumping.
Kojo Slit and Atomic Edge Metal Blades (BD Ophthalmic
The construction of the cataract incision begins with
Systems, Franklin Lakes, NJ); and the 2.2-mm Metal Blade
the blade flattened against the surface of the globe with
(Alcon Laboratories, Inc., Fort Worth, TX).
the point of the knife at the edge of the clear cornea; the
blade advances for 2 mm into the cornea in the plane of
Actual Shape of the Incision
the cornea before incising Descemet’s membrane. Early
Figure 2, which was taken on the first postoperative
on, incisions were made with knives that had straight
day, shows that clear corneal incisions constructed in
sides. These blades were subsequently replaced by trapethe way we described are curvilinear, not a straight line
zoidal knives that allowed surgeons to enlarge the incision as shown in Figure 1. The arcuate incisions have an arc
without violating its architecture by cutting sideways.
that is considerably longer than the chord length origiSince 1992, we have recommended stromal hydration,
nally estimated for the length of the incision. It is
which thickens the cornea, forces the incision’s roof onto
important to note that the architecture of the incision
its floor, and facilitates endothelial pumping to the upper
allows for a fit not unlike tongue-and-groove paneling,
reaches of the cornea. We also have strongly
recommended testing the seal of the incision with a Seidel test using fluorescein.12
These practices have not changed since
1992, except for eliminating the depression
of the posterior lip of the incision.
O U R S T U DY : C L E A R CO R N E A L
INCISIONS
Methodology
The Visante OCT anterior segment
imaging system (Carl Zeiss Meditec, Inc.,
Dublin, CA) allowed us to obtain the first
view of the clear corneal incision in a living eye during the early postoperative
period. The details of the corneal periphery and the anterior chamber angle,
including the regularity with which the
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Figure 3. Viewed with OCT, this clear corneal incision has a 300-µm groove at
its external edge. Gaping of both the external and internal lips of the incision
is evident. An image of the 3D blade (Rhein Medical Inc.) is inset.
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characteristics that we believe have contributed to the safety of clear corneal incisions and that, in conjunction with other
prophylactic measures, can result in the
absence of endophthalmitis. We have not
had a single case of infectious endophthalmitis in more than 10 years and 10,000
cases. Endophthalmitis prophylaxis involves many factors, including a proper
preoperative antibiotic regimen; the
preparation of the surgical field, including
Betadine (The Purdue Frederick Company,
Stamford, CT) and draping over the lashes
and meibomian orifices; the incision’s construction; surgical technique, including
Figure 4. A routinely constructed sideport incision is viewed with the Visante
atraumatic surgery; phaco power modulaOCT.
tions to avoid heating the incision; not
grasping the roof of the incision with a
which adds a measure of stability and makes the sliding toothed forceps, which would abrade the epithelium and
of one surface over the other considerably less likely.
disrupt the fluid barrier for endothelial pumping; the inciThe construction of the incision shown in Figure 3
sion’s closure utilizing stromal hydration; testing for leakwas preceded by the creation of a 300-µm groove at the age; and the use of postoperative antibiotics.
incision’s external edge. The incision itself has a curved
Although an attention to all of the details for enor arcuate configuration, but the gaping of the external
dophthalmitis prophylaxis is essential, the construction
groove—visible on the first postoperative day—is
of the incision leading to proper architecture is of priaccompanied by a similar offset of the internal lips of
mary importance in preventing endophthalmitis, as
the incision, which appears to be somewhat less stable
concluded in a recent white paper from the ASCRS.14
All clear corneal incisions are not the same. An incision
than a paracentesis-style incision.
in the plane of the cornea with a chord length of at
least 2 mm appears to produce uniquely advantageous
Conclusions Drawn
architecture for adequate self-sealability.
All of the OCT images demonstrate the persistence
on the first postoperative day (meaning at least 24
O U R S T U DY : S I D E P O RT I N C I S I O N S
hours after surgery) of stromal swelling from stromal
We have performed bimanual microincisional phahydration, which many critics of clear corneal incisions
coemulsification for more than 6 years. In our experibelieved disappeared within 1 to 2 hours. To confirm
that the swelling was due to stromal
hydration rather than surgical trauma, we
took OCT images of cases in which there
was no stromal hydration of the incision.
In these incisions, there is less thickening
around the incision and some gaping of
its internal lip.
Some of the eyes were hypotonous, but
the incisions were still perfectly well
sealed, a finding that contradicts current
thinking regarding hypotony and self-sealability.13 In addition, proper construction
surprisingly resulted in a longer incision in
the arc length rather than the measured
chord length and in greater stability (like
Figure 5. An appropriately constructed sideport incision is viewed with the
tongue-in-groove paneling).
Visante OCT.
Our findings demonstrate some of the
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ence, sideport incisions, through which we use irrigating choppers in one hand and an unsleeved phaco needle in the other, are a little more difficult to seal than
our coaxial sideport incisions were. Researchers’ attention has recently focused on possible damage to sideport incisions from an unsleeved phaco tip.15-18 It is
important to note that, by their own admission, these
investigators have not completed a learning curve in
bimanual microincisional phacoemulsification, so some
of what they demonstrated may be the result of their
novice status with respect to this technique. Nonetheless, we decided to look at our sideport incisions
with OCT (Figure 4), and we were surprised to find
that many of them more closely resembled the clear
corneal incisions seen in Figure 1 than they did our preferred architecture.
We therefore began to use the same amount of time
and care in constructing sideport incisions as we do
with our larger incisions. We were thus able to achieve
exactly the same architecture (Figure 5).

“[Sideport incisions require] the
same, appropriate construction as for
temporal clear corneal incisions.”

Examining our sideport incisions with OCT forced us
to recognize that their proper architecture requires the
same appropriate construction as for temporal clear
corneal incisions. The blade must be advanced in the
plane of the cornea for an adequate length (approximately 1.5 mm) before it incises Descemet’s membrane.
CO N C L U S I O N
Proper architecture can be achieved, independent of
the knife used, through the incision’s appropriate construction. An unfailing attention to detail for both
temporal clear corneal and sideport incisions is
required. ■
This article is an extension of Fine IH, Hoffman RS,
Packer M. Profile of clear corneal cataract incisions
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