Surgical Technique

Tuck-and-pull technique for posterior chamber phakic intraocular lens
explantation

Efekan Coskunseven'?, Belina Kayhan'3, Mirko R Jankov II*®

The tuck-and-pull technique was developed for practical and safe explantations of posterior chamber
phakic intraocular lenses (PCPIOLs). In this technique, after the creation of a side port, viscoelastic (or
OVD [ophthalmic viscosurgical device]) is initially injected behind the PCPIOL to widen the space between
PCPIOL and the crystalline lens. The old incisions can be used after recent implantations rendering the
enlargement of the main incision unnecessary. After additional OVD over and under the PCPIOL, the haptic
is tucked by a chopper and pulled through the main incision with a single maneuver. The haptic is grasped
by two suture forceps and explanted with a “hand-to-hand” maneuver. The tuck-and-pull technique
provided high protection of the corneal endothelium, crystalline lens, anterior chamber structures, and the
PCPIOL itself. This technique is a practical, easy, and safe approach for explantations of all PCPIOL types,

whatever the reason for its explantation may be.
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Every posterior chamber phakic intraocular lens (PCPIOL)
implantation will eventually require explantation due to
complications, clear lens extraction, or cataract surgery.!"

Misplacements (upside-down implantation or wrong
PCPIOL) or intraoperative tears, usually during the early
training period,?® are followed by inadequate vault, PCPIOL
rotation, cataract induction,® uncontrolled high intraocular
pressure (IOP), and pigment dispersion.®®! In case of senile
cataract development or of the need of clear lens extraction
for presbyopia correction, PCPIOL explantation is needed
beforehand.

Anideal PCPIOL explantation should accomplish (1) small
incision that does not induce astigmatism or wound closure
problems, (2) protection of the corneal endothelium, (3)
preservation of the crystalline lens capsular integrity, (4)
preservation of the PCPIOL integrity, and (5) protection of
the anterior chamber (AC) structures. To achieve that, we
developed a new tuck-and-pull technique. It is applicable to
all types of PCPIOL, whatever the reason of its explantation
may be.
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Surgical Technique

Full mydriasis pre- or intraoperatively is necessary as it

facilitates the rescue of the lens from posterior chamber and

diminishes the touch and damage to the iris and the zonulae.

The technique is as follows:

1. One side port is enough to explant PCPIOL [Fig. 1a].
Right-handed surgeons need a side port on the right side.
If a PCPIOL reimplantation or cataract surgery is planned
at the same session, two side ports are preferred.

2. Injection of OVD behind the PCPIOL is done to widen the
space between PCPIOL and the crystalline lens, thus protecting
it throughout the procedure [Fig. 1b]. If applied initially into
AC, PCPIOL will move backward toward the crystalline lens,
not allowing safe manipulation. If reimplantation is planned,
cohesive OVD should be used because it can be washed easily.
If crystalline lens extraction is planned, dispersive OVD is
preferred to protect the corneal endothelium.

3. After separating PCPIOL from the natural lens, OVD is
injected into the AC to protect all the AC structures [Fig. 1c].

4. Up to 1 year, the original main incision is used, as 2.8 mm
is enough. It is easily found with a blunt LASIK (laser
in situ keratomileusis) spatula or a Sinskey hook [Fig. 1d].
Enlargement up to 3.0 mm is suggested during the training
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Figure 1: Tuck-and-pull technique. (a2) Opening of the previous side port with a blunt tip of LASIK spatula. (b) Injection of OVD behind the PCPIOL.
(c) Injection of OVD into the anterior chamber. (d)The original main incision is easily found with a blunt LASIK spatula or a Sinskey hook. (e) The

nearest PCPIOL haptic is elevated with the additional injection of OVD under the PCPIOL. (f) The haptic is hooked and tucked with a blunted tip
chopper. (g) The tucked haptic is pulled through the main incision. (h) The haptic is taken out by suture forceps with a “hand-to-hand” maneuver

period. Late postoperatively, a new main corneal incision injection of OVD under the PCPIOL [Fig. 1e].
should be created, avoiding the place of the first incision. 6. Tucking of the PCPIOL haptic and pulling through the
5. The nearest PCPIOL haptic is elevated with the additional main incision are the most important steps [Fig. 1f]. The
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haptic is hooked and tucked using a chopper with a long
blunted tip, pulled through the main incision, and held
out [Fig. 1g].

7. The haptic that is held through the main incision
by the chopper in one hand is grasped by a suture
forceps (preferably curved) in the other hand [Fig. 1h]. Then,
the haptic is taken out by two suture forceps in both hands
successively with a “hand-to-hand” maneuver, keeping
them parallel to the incision plane. The hand motion should
be very slow in order not to tear the lens. This gives the
lens time to slowly fold through the incision on the way
out. If the reimplantation of the same PCPIOL is planned,
the integrity of the PCPIOL must be checked. Video Clip 1
shows the tuck-and-pull technique in an explantation of
ICL because of improper vault. Video Clip 2 shows
the tuck-and-pull technique in an eye with ICL during
femtosecond laser—assisted cataract surgery.

Discussion

This technique enables PCPIOLs to be explanted through a
small 2.8 mm incision. In any situation, be it exchange of the
PCPIOL or a cataract surgery, inducing astigmatism should be
avoided. Moreover, during cataract surgery, the small corneal
incision is essential to prevent corneal wound leakage. Up
to 1 year, we separated the old incision sites with a standard
LASIK flap spatula and explanted all PCPIOLs through their
original incisions. When the creation of a new main corneal
incision and side ports was necessary, it was never done at
the same site, as it can overlap with the old incision creating
a possible irregularity. No enlargement of the incision site
or stitch was necessary, and no corneal wound leakage was
found.

The tuck-and-pull technique requires minimal manipulation,
short time for PCPIOL explantation, and simple instrumentation.
Bringing the PCPIOL haptic into the incision site is the most
critical part of an explantation. In other studies, OVD is initially
injected into AC, and then a special forceps inside the AC is
used to grasp and pull PCPIOL haptic.”! Differently, we used
a standard blunt-tipped chopper to hook and pull the PCPIOL
very quickly with minimal maneuvers. Having brought the
haptic into the incision site, all techniques explant PCPIOL
with a “hand-over-hand” technique. Bigger instruments than
a simple, blunt-tipped chopper require more manipulation
and thus the risk for corneal endothelium and crystalline lens
damage is increased. Moreover, it may be more traumatic to
the incision site.

Another difference is the injection of OVD under the
PCPIOL before applying it into the AC. This moves the PCPIOL
away from the crystalline lens, thus enabling safe maneuvers
by creating more space between the PCPIOL and the crystalline
lens. It also facilitates the safe tucking and pulling of the
PCPIOL by the chopper.

When PCPIOL explantation is performed because of an
upside-down placement, torn PCPIOL, or an inappropriate
vault level, any touch to the crystalline lens can induce
clinically significant opacity requiring a cataract surgery later
on. If PCPIOL explantation is planned together with a cataract
surgery or pars plana vitrectomy, any contact to the anterior

capsule can cause tears in the capsule leading to undesirable
surprises during the cataract surgery.

The tuck-and-pull technique ensures the explantation of any
PCPIOL without additional damage to its body or its haptic,
enabling immediate reuse in cases of lens misplacements such
as upside-down implantation.

This technique is respectful to other parts of the eye such as
the trabecular meshwork, the iris, and the pupil. No hyphemia,
pupil irregularity, or permanent rise in IOP in any eyes was
observed.

Conclusion

We have described a novel technique for PCPIOL explantation
of all types and in all situations. It is simple, safe, and efficient;
protects all the intraocular structures; is easily applicable with
a short learning curve; and needs simple instrumentation.
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