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Dear Editor,

Phacoemulsification (PhE) with intraocular lens implantation is the
gold standard for cataract surgery. The design, material, optical proper-
ties of intraocular lenses (IOL) and possible options for their fixation have
changed since 1949, when H. Ridley first implanted IOL. “In-the-bag”
placement of an IOL provides satisfactory and stable surgical and
refractive results. Absence of adequate capsule support is reason to look
for possible fixation options." > Anterior chamber IOLs can cause a
number of complications, such as corneal dystrophy, uveitis, cystoid
macular edema and glaucoma.* The most physiological method is pos-
terior chamber IOL implantation, while the IOL is fixed either to the iris
or to the sclera.'

The techniques of iris IOL fixation, like any other, have advantages
and disadvantages. The advantages include the ability to suture various
IOL models through small incisions without damage of intact conjunctiva
and sclera. Among the disadvantages of the method the main ones are the
inacceptable shape of the pupil, frequent vitreous body and anterior
chamber hemorrhages, iridodialysis, irritation of the iris.>>” Moreover,
the main condition for performing all iris fixation techniques is the
presence of intact iris stroma, which is often damaged or atrophic due to
trauma, uveitis, aniridia, pigment dispersion syndrome and pseu-
doexfoliative syndrome (PEX).7’9 PEX is known to be a risk factor for
various intra- and postoperative complications during PhE, including
rupture of the zonules of Zinn and posterior capsule, vitreous body pro-
lapse, anterior capsular contraction syndrome, IOL decentration and
dislocation.”!'° One of the main causes of intraoperative complications in
PEX is zonular weakness. Frequency of its occurrence in PEX ranges from
8.4% to 10.6%.%'°

Scleral suture IOL fixation is a universal method for correcting
aphakia and IOL dislocations, especially in patients with corneal diseases,
iris atrophy, anterior chamber angle anomalies, and glaucoma.*!"'2 IOL
position during transscleral fixation is almost similar to the natural po-
sition of the crystalline lens and has certain advantages. First of all, there
is no contact with corneal endothelium and trabecular diaphragm.
Moreover, the IOL creates a mechanical barrier between the anterior
chamber and the vitreous body. Nevertheless, the erosion and failure of
IOL fixing sutures with suture knots exposure continues to be a serious
problem for various methods of transscleral IOL suture fixation.'®'*
Incidence of externalization of sutures ranges from 6.7% to 73.0%.'>131°
Thus, the search for a new method of transscleral IOL fixation in the
absence of adequate capsule support remains to be up-to-date.

Two techniques that we often used — Hoffman pockets technique and
a Z-suture technique — were the prototypes of the method that we pro-
pose. Both methods are associated with minimal or no risk of suture
erosion and externalization.

The main idea of transscleral Z-suture method is knotless intrascleral
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fixation of the IOL in the ciliary sulcus. IOL fixation can be carried out in

various ways, both ab interno and ab externo.'®'® Among the advan-
tages of the method the main are the reliable fixation and minimal risk of
suture erosion or externalization.'® The technique however has certain
drawbacks including the need for conjunctiva dissecting and suturing
and the difficulty of performing several intrascleral passes, especially in
the hypotonic eye after vitrectomy.'%17:19:20

The main idea of transscleral IOL fixation with Hoffman pockets is the
formation of intrascleral pockets 3 mm long. In this case, IOL fixation can
be carried out in various ways, both ab interno and ab externo.'® The
disadvantages include the complexity of shaping the pockets of the
required depth especially on the soft vitrectomized eye, and difficulties in
burying the knot into the pocket.!”>'® In attempt to prevent myopic shift
IOL fixation should be carried out at least 2,5 mm from the limbus. It
requires to create scleral pockets as far as 3.0 mm from the limbus.

To eliminate the aforementioned problems, we have developed a
method of transscleral IOL fixation using limbal mini-pockets. The
method implements both the idea of intrascleral suture pass and the idea
of creating a pocket in the limbus. In this technique only one intrascleral
pass is used and the size of the limbal pocket is as small as 1.5x1.5 mm.

In this technique two 1.5 x 1.5 mm triangular pockets are created in
the middle layers of corneal limbus without dissecting conjunctiva. IOL
fixation may be performed either ab interno or ab externo. After IOL
fixation intrascleral pass is performed and polypropylene threads are
drawn out from the mini-pockets. Surgical knots or flanges are buried in
the pockets. This method provides minimal or no risk of suture erosion
and externalization.

1. Methods description
1.1. Step 1

Two half-thickness groove incisions about 1.5 mm in length are made
in the peripheral cornea (corneal limbus) at 3 and 9 o'clock or in other
opposite meridians depending on the location of IOL haptic elements
(Fig. 1A, red arrow, Fig. 1B). Regular main incision keratome is used to
create a pocket in the middle layer of limbus (Fig. 1C). The keratome
should be pointed from the corneal groove towards the sclera (Fig. 1A,
orange arrow). This action is similar to the creation of main incision in
cataract surgery, but the blade is directed in opposite direction. The size
of 1.5 by 1.5 mm provides enough space to bury the knot later on.
(Fig. 1A-D). The same corneal groove is used to make a side port incision
with the same knife.

IOL suturing technique can be carried out ab interno or ab externo,
with regular knots or with flanges, depending on surgeon preferences.
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Fig. 1. Formation of two triangular pockets 1.5 x 1.5 mm in the middle layers of limbus without dissecting conjunctiva
A. schematic view. B. surgical view of groove incision. C/D. surgical view of mini pocket formation.

Fig. 2. The loop on the haptic is created using ab externo lasso technique
A. schematic view. B. surgical view.

Here we describe an ab externo technique that seems to the most reliable
in our hands.

1.2. Step 2

27-G needle is used to perforate both conjunctiva and sclera in the
meridian of mini-pocket in 2.5 mm from the limbus on emmetropic eye to

prevent myopic shift. The needle is passed under the haptic of disleeated
IOL. To “lasso” the haptic double-armed 10/00 or 9/00 polypropylene is
used depending on surgeon preferences. One of the needles is inserted
through the opposite side-port incision, docked in 27-G needle and
externalized. Then 27-G needle is inserted in 2.0 mm from the limbus in 1
mm from the first entry point. These fixation points provide minimal or
no IOL tilt after surgery. This needle is passed over the haptic. Second
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Fig. 3. Straight needles are curved in 2.5 mm from the end to ease intrascleral
pass to the mini-pocket.

needle with polypropylene is docked in 27-G needle and pulled out. Thus,
a loop is created on the IOL haptic (Fig. 2 a and b). The same is repeated
on the opposite side.

1.3. Step 3

On this step surgeon should pass all four needles to the limbal mini-
pockets. To make this procedure easier straight needles are curved in

polypropylene 1
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the mini pocket
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about 2.5 mm from the end (Fig. 3).

Each needle in then passed through the sclera to the limbal mini-
pocket and externalized. Gentle pressure on the cornea or insertion of
the second instrument in the pocket helps it to open (Fig. 4 A and B).

Surgeon can use these intrascleral passes for primary IOL centration
before locking the knot or creating the flange. After IOL is well centered
the knots are locked, cut shortly and buried in the pockets (Fig. 5A-C).

After performing over 70 transscleral IOL fixations with limbal mini-
pockets with at list one year of follow-up we did not have cases with
suture knot erosion and externalization. The knot is usually invisible in
the limbus (Fig. 6). Anterior segment optical coherence tomography il-
lustrates perfect IOL centration with no tilt (Fig. 7).

2. Conclusions

Nowadays the rate of intraoperative complications of cataract surgery
is minimal. Dislocation of intraocular lenses due to inadequate capsular
bag support continues to be one of the main complications. In this article,
a new method for scleral IOL fixation using limbal mini-pockets pre-
sented. The method of limbal mini-pockets provides perfect prophylaxis
of suture knot or flange erosion. This surgical procedure is not technically
challenging. It may be performed both ab externo or ab interno, with
regular knots or with flanges. Intrascleral passes help to perform primary
IOL centration, and fixation points of 2.5 and 2.0 mm from the limbus
prevent myopic shift and IOL tilt.
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manuscript that involved human patients was conducted with the ethical

Fig. 4. Intrascleral pass is performed, and polypropylene threads are drawn out from the limbal mini-pockets
A. schematic view. B. surgical view. Gentle pressure on the cornea or insertion of the second instrument helps mini-pocket to open.

Fig. 5. A. Surgical knots are locked. B. cut shortly. C. buried into the pockets.
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Fig. 7. Anterior segment OCT (SS-1000, “Casia”, Tomey, Japan) before surgery (A), 1 month (B) and 3 months (C) after surgery.
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