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SUMMARY

Conventional strabismus surgery has both limitations
and complications. Some of these have been overcome by
the use of ‘hang-back’ sutures. Here we describe a new
technique using Mersilene and Teflon as extraocular
muscle implants for large muscle recessions. Results of
initial studies in rabbits are presented and discussed.
Mersilene implants evoked a marked fibroblastic reac-
tion which limits their usefulness. Results with Teflon
were more encouraging and suggest that it would be a
useful spacer material in tendon extensions.

Strabismus affects 2-3% of the population in the United
Kingdom. Its surgical correction may be for cosmetic
and/or functional reasons, and it is the second most com-
monly performed ophthalmic operation after cataract sur-
gery, accounting for over 250 000 operations per year in
England alone.

To weaken a muscle it is conventional to recess it by
moving its insertion closer to its point of origin. The maxi-
mum effect is achieved when the new position coincides
with the tangential point of the globe when the eye moves
into the field of action of that muscle. Recessions beyond
this point may result in mechanical restriction of ocular
movement.' The maximum physiological recession varies
for each ocular muscle and approximates to about 8 mm
for the lateral and 6 mm for the medial rectus muscles.
Theoretically, provided the insertion of a muscle remains
at or anterior to the point tangential to the globe’s surface,
the muscle can be slackened without producing limitation
of ocular movement.” This is the principle of ‘supramaxi-
mal’ recessions. Here the muscle is recessed using ‘loop’
or ‘hang-back’ suture techniques.>* Attempts to carry out
such ‘supramaximal’ recessions have met with limited
success, possibly due to unpredictable and variable re-
attachments to the globe.**

A procedure which would permit predictable ‘supra-
maximal’ recessions would be of value,notonly whendeal-

From: 'Birmingham and Midland Eye Hospital, *Birmingham
Children’s Hospital, and *University of Birmingham, Birmingham, UK.

Correspondence to: R. K. Aggarwal, Birmingham and Midland Eye
Hospital, Church Street, Birmingham B3 2NS, UK.

Eye (1993) 7, 40-42

ing with large angle deviations (particularly where surgery .
would preferably be restricted to one eye) but also in other
clinical situations where conventional surgery has proved
problematic (such as dissociated vertical deviation, infan-
tile esotropia, congenital nystagmus, Duane’s syndrome,
Ciancia’s syndrome and lateral rectus paralysis).

This article describes a technique using implants to per-
form large muscle recessions and reports for the first time
the results of two materials used as implants.

MATERIALS AND METHODS

Two implant materials, Mersilene (ethylene glycol and
terephthalic acid polymer) and Teflon (PTFE, polytetra-
fluoroethylene), both of which have been used for other
reasons in humans, were tested.”® The physical properties
of the two materials are summarised in Table 1.”'
Tendon extension operations were performed on 9 New
Zealand White rabbits, using the superior rectus muscle of
one eye in each rabbit. All operations were performed
under general anaesthesia. The superior conjunctiva of
one eye was opened with a limbal incision, the superior
rectus muscle was isolated on a muscle hook and then
‘extended’ using the synthetic material. In 3 eyes Mersil-
ene was used as a sheet extending from the under-surface
of the superior rectus to the original insertion of the
muscle (Fig. 1). In 3 eyes Teflon was used in sheet form,
again sutured to the under-surface of the superior rectus
(Fig. 2), and in 3 eyes a Teflon tube was used to surround
the superior rectus muscles as a sleeve. As with Mersilene
the anterior end of the Teflon was also sutured to the orig-
inal superior rectus insertion. In all cases Teflon sutures
were used to fix the implant and virgin silk sutures to close
the conjunctiva. The animals and operation site were

Table I. Physical properties of Mersilene and Teflon

Material Chemical nature Thickness Character

Mersilene  Ethylene glycol/
terephthalic acid
polymer mesh

Teflon Polytetrafluoroethylene 1.00 mm

0.254 mm Mesh, easily torn,
difficult to handle

Sheet, tough; easy
to handle




NEW MATERIALS IN STRABISMUS SURGERY 41

Fig. 3. Operative photograph showing the Teflon implant
sutured to both the anterior end of the superior rectus muscle

Fig. 1. Operative photograph showing the Mersilene mesh and the muscle's previous insertion.

- implant sutured to the anterior end of the superior rectus
~muscle.

Fig. 2. Microscopic photograph showing the marked
mononuclear reaction around the Mersilene mesh both above
and below the implant.

checked periodically for gross reactions and complica-
tions. The animals were then killed at 4, 8 and 12 weeks
following surgery and the eyes examined macroscopically
and histologically to compare the reactions to the different
materials at similar time periods, to assess the degree and
type of inflammatory cell reaction around the implant, and
to assess the degree and site of adhesions.

RESULTS

The Mersilene mesh sheet was well tolerated. The eyes
looked quiet post-operatively and there was no external
sign of irritation around the eye, or of distress in the ani-
mals. None of these implants showed any signs of infec-
tion or extrusion. However, all 3 of the Mersilene implants
showed a marked mononuclear cell reaction around the
implant with both macroscopic and microscopic adhe-
sions between implant and sclera and between implant and
conjunctiva along the full length of the implant (Fig. 2).

The Teflon was obviously visible, bulging under the
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Fig. 4. Microscopic photograph showing a minimal
inflammatory reaction around the Teflon implant.

conjunctiva (more obviously in tube form) and hence
would be cosmetically less acceptable. All 6 implants
showed minimal extrusion from the limbal end where the
conjunctiva had been opened at the time of surgery, and all
6 showed macroscopic and microscopic evidence of infec-
tion. Cultures of swabs identified a mixed growth of
Pasteurella and Aceinetobacter species (both of which are
usually commensals in the rabbit). Despite the presence of
infection none of these implants showed any macroscopic
adhesions to the sclera or conjunctiva; a squint hook could
be passed freely above and below the implants without
resistance. The microscopic features were consistent with
infection rather than a fibrous reaction (Fig. 4).

DISCUSSION

Conventional strabismus surgery, though relatively safe,
has both problems and limitations. It is one of the com-
monest procedures performed by ophthalmologists. Acci-
dental ocular perforation during intrascleral passage of the
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needle is relatively high and varies between 2% and
12%.""~"* If not recognised this can result in further com-
plications (including vitreous incarceration and tractional
retinal detachment, posterior chamber haemorrhage and
endophthalmitis)'*~'® all of which are, however, extremely
rare. The amount of recession of any one muscle is limited
not only by physiological constants, but also by the diffi-
culty of placing sutures posteriorly on the globe.

‘Hang-back’ suspension sutures have been used to
overcome some of these problems, but though this tech-
nique has met with some success for moderate recessions,
results seem to be less predictable for larger recessions
(greater than 6 mm).*

There are occasions when large strabismus angles
would seem to require recessions larger than those
currently practised. In order to deal with large angles of
deviation, surgery on both eyes may be performed.
Despite the relatively low incidence of complications with
conventional surgery, this poses a particular problem
when visual considerations demand that surgery be con-
centrated on one eye alone, rather than risk surgical injury
to the better-seeing eye. There are also other clinical situ-
ations where supramaximal surgery may have a useful
role, e.g. dissociated vertical deviation, failed conven-
tional surgery, infantile esotropia, congenital nystagmus,
Duane’s syndrome, Ciancia’s syndrome, lateral rectus
paralysis and, more recently, in the management of nys-
tagmus.” We believe that tendon extensions using
implants may be a useful technique in these difficult cases.

Although the Mersilene mesh was cosmetically accept-
able with no complications in the 3 cases, the marked fibro-
blastic reaction around these implants resulting in the gross
adhesions made it an inappropriate material. The Teflon on
the other hand showed no evidence of adhesions despite the
complication of extrusion and subsequent infection. The
1 mm thickness of this material made it cosmetically less
acceptable, especially in the tube form, but reducing the
thickness and using it as a spacer should overcome these
difficulties. If an implant of reduced thickness is used and
the problems of extrusion and resulting infection are over-
come Teflon could be a useful implant material.

To pursue this further we are at present conducting
experiments using 0.1 mm Teflon in sheet and tube form.
We are also using a limbal-based conjunctival flap which
is tightly sutured with virgin silk at the end of the oper-
ation. Initial results suggest that this will prevent the prob-
lem of extrusion and resulting infection.

CONCLUSION

A procedure which would permit predictable ‘supramaxi-
mal’ recessions would be of value for difficult cases of stra-
bismus. Previous attempts at tendon extension in
extraocular muscle surgery have been made using fascia
lata®®' and plastic implants.”>* In the last 20 years many
new materials with improved qualities and different
properties have become available. Teflon is one such
material, and our initial studies suggest that it would be a
useful spacer material, providing another dimension to
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strabismus surgery where conventional techniques seem
inadequate.
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