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Early Experience With Soft Hydrogel Lens Implants

S. P. B. PERCIVAL
Scarborough

Summary

A new material which more closely mimics the properties of living tissue than
polymethylmethacrylate is under investigation. Twelve hydrogel lenses were
placed into the ciliary sulcus following the standard nucleus extraction technique
and 38 were placed into the lens capsule using the endocapsular technique. Six
months following surgery 66 per cent of sulcus fixated lenses were found to have
both haptics in the sulcus and 76 per cent of capsule fixated lenses were found to
have both haptics encapsulated. The hydrogel lens was found to be well tolerated
within the eye with 32 per cent of eyes achieving a visual acuity of 6/5 and 94 per cent

achieving 6/12 or better.

It is now standard practice in the treatment of
cataract for the human lens to be replaced by
an artificial lens, which is intended usually to
be sited within the membranous capsule from
which the cataract was removed. Polymethyl
methacrylate (PMMA) was the material
recommended by Harold Ridley, inventor
and pioneer of the lens implant! and is still
used by the vast majority of lens implant
manufacturers, because it has withstood the
test of time? and is inert within the eye.
However, PMMA has two disadvantages.
The first is that unlike any ocular tissue, it is
hard and brittle. As a lens implant, it is diffi-
cult for it to be accommodated by the minute
alterations of size and shape that occur
between individual eyes or within the same
eye during the course of a day. Incorporation
of flexibility into the lens design may be asso-
ciated with low grade inflammatory syn-
dromes,*¢ although total placement within the
lens capsule reduces the inflammatory
response.*> But it is not always possible to be
certain of total placement and if the lens is not
encapsulated, there is, apart from inflam-

mation, the risk of decentration and other
morbidity.+?*

The second disadvantage of PMMA is its
non-wettable hydrophobic property causing
toxicity to living cells with which it may come
into contact, notably the corneal endothelium
and the iris pigment epithelium. Serious com-
plications of lens implants, such as bullous
keratopathy,*!? iris chafing!' and pigment dis-
persion glaucoma'? may be attributed to this.

New materials which more closely mimic
the properties of living tissue therefore
deserve investigation. One such material is
the hydrogel poly 2-hydroxyethyl methacry-
late (P-HEMA). In its hydrated state, this
contains 38 per cent water and is hydrophilic,
soft and flexible. Research'*-'® has shown
P-HEMA to be inert and biocompatible with
intraocular tissue. There is little or no damage
to endothelial cells on contact with the cor-
nea'>!” and no inflammatory response on pro-
longed contact with the iris.!*

However, it remains to be seen how its
qualities as a lathe cut intraocular lens
measure up to those of the traditional PMMA
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lens in the long term and to this end a clinical
trial was set up at Scarborough. This com-
munication reports on the results of the first 50
such lenses implanted.

Material and Methods

The P-HEMA lens used was that pioneered and
described by Barrett.!8 Itis a single piece bioconvex
lens of 6 mm diameter supported in a solid haptic
0.2 mm thick and overall 12 mm long but gently
curving forwards.

Patients were entered into the trial at random,
criteria being age over 65 years and the absence of
past uveitis, glaucoma or proliferative retinopathy.
The age range was 65-90 years (mean 75 years).

Initially it was planned to insert 25 of these lenses
into the ciliary sulcus and 25 into the capsular bag.
However, sulcus placement was associated with
uncertainty and some instability, so the plan was
changed: after the first 27 implantations all sub-
sequent implants were planned to be inserted into
the capsular bag. No implantations were aborted.

Technique for sulcus insertion (12 eyes) included
a clean excision of a 7 mm disc of anterior capsule
followed by extracapsular extraction as previously
described" but without the aid of sodium hyaluro-
nate. The technique for cataract extraction for bag
placement (38 eyes) was the endocapsular method
as described by Galand® but using the irrigating
vectis for extracting the lens nucleus. The hydrogel
lens was slid under the anterior capsule without
using any visco-elastic agents and the upper haptic
was placed under the upper flap of capsule by using
a simple side to side movement with a blunt dialling
hook.

Six months after surgery all eyes underwent
detailed examination. Pupils were dilated with
cyclopentolate and phenylephrine in order to
determine;

(a) Whether the edge of the lens optic extended
into the central 5 mm pupillary zone,

(b) The position of the lens haptics with respect to
the lens capsule using the Goldmann 3 mirror
lens.

Results

Of those lenses intended to be placed in the
ciliary sulcus, eight had both haptics in the
sulcus, three had one haptic in the sulcus and
one had both haptics in the bag of the capsule.
Of those intended to be placed in the capsule,
29 had both haptics in the bag, seven had one
haptic in the bag and one had both haptics in
the sulcus. One, on the day after surgery was
found to have dislocated through a break in
the posterior capsule into the vitreous. Mild
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decentration could be detected in 6 per cent of
capsule placements, in 22 per cent of sulcus
placements and in 80 per cent of placements
partly within the capsule. However, in only
four patients was the edge of the lens optic
visible in the undilated pupil and in only one
of these was it the cause of symptoms.

Operative complications included one par-
tial break of the lens zonule and three broken
posterior capsules, two of these being associ-
ated with vitreous loss. Postoperative compli-
cations included three instances of uveitis
which developed towards the end of the first
week.

Visual acuity recorded at six months was 6/5
in 32 per cent of eyes, 6/6 in 42 per cent of
eyes, 6/9 or 6/12 in 20 per cent of eyes and less
than 6/12 in only 6 per cent. The reasons for
acuity to be less than 6/12 were senile macular
degeneration (one eye), presumed macular
oedema associated with a ruptured posterior
capsule and lens dislocation (one eye) and
clinically significant lens decentration (one

eye).

Discussion
In order to minimise the morbidity from lens
implantation it is recommended that the
implant be inserted into the existing lens cap-
sule. However, certainty of placement is not
always possible. For flexible loop posterior
chamber lenses McDonnell and Green®
described a discrepancy between intended
and actual placement in 65 per cent of eyes
and at post mortem they found that only 6 per
cent had both haptics encapsulated. The
P-HEMA lens used in the current study was
found to be easy to handle and ideal for the
“envelope” technique of endocapsular extrac-
tion. Results show it too can have a discrep-
ancy between intended and actual placement,
as 34 per cent of sulcus placements were not
found to have both haptics in the ciliary sulcus
and 24 per cent of capsule placements were
not found to have both haptics encapsulated.
However, this included a learning period and
as the insertion technique for capsule place-
ment was modified, it was found that 100 per
cent certainty of total encapsulation could be
achieved in all uncomplicated cases.

The visual results from this lens were better
than might be expected from the age group
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concerned with 32 per cent of patients seeing
6/5and 94 per cent seeing 6/12 or better. There
have, so far, been no cases of capsule fibrosis
requiring capsulotomy and apart from
decentration, there have been no compli-
cations which could be attributed to the lens
implant.

The advantages of this hydrogel lens are
that it is autoclavable, hydrophilic, resistant
to mechanical stress within the eye and ideal
for endocapsular surgery, without the need
for visco-elastic agents. My impression is that
there is a greater patient comfort than with
conventional lenses with less glare and an
improved cosmetic appearance. So, provided
decentration can be shown not to progress in
the long term, this lens should gain increasing
popularity.
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