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Summary 

We have treated 12 unilaterally aphakic patients, with a manifest squint and bin

ocular diplopia, with botulinum toxin injection to the appropriate horizontal rectus 

muscle, in an attempt to reduce the angle of squint and thereby resolve the diplopia. 

In all cases a short-term reduction in the angle of squint was achieved. In nine 

patients, whose aphakia was corrected with a contact lens, and eight of whom had 

had their lenses removed because of trauma, this reduction was only temporary. In 

three patients, however, who had had a non-traumatic cataract removed, replaced 

with a posterior chamber implant, control of the deviation was maintained long after 

the acute effect of the toxin had disappeared, with the development of coarse bin

ocular single vision, a fusion range, and abolition of all diplopia. The possible 

reasons for these different responses are discussed and it is suggested that in cases of 

binocular diplopia following lens extraction, botulinum toxin treatment should be 

considered prior to any extraocular muscle surgery, as temporary reduction of the 

deviation may be sufficient to allow recovery of binocular single vision. 

It is well-recognised that a manifest squint 
may develop secondary to a cataract and that 
this squint may persist following removal of 
the cataract. A deviation may similarly result 
following removal of the crystalline lens, after 
blunt or perforating trauma. In either case, if 
the squint persists and the patient is unable to 
suppress the vision from either eye, diplopia 
will result. This can present a difficult 
management problem, as despite correction 
of the deviation with prisms or surgery, diplo
pia can persist due to the absence of central 
fusion. 

Extra-ocular muscle injections of Botuli
num Toxin A are commonly used to reduce 
the deviation in certain types of strabismus, 
typically consecutive or secondary divergent 
squints. The effect, however, is not perman
ent, usually lasting approximately two to six 
months only, the eyes rediverging as the toxin-

induced muscular paralysis resolves. In some 
cases, however, the temporary straightening 
provided by the toxin injection may be suf
ficient to allow development of fusional con
trol, previously absent, which keeps the eyes 
straight, long after the effect of the toxin has 
disappeared. 

Materials and Methods 

Twelve unilaterally aphakic or pseudophakic 
patients with a manifest horizontal squint who 
have been troubled by binocular diplopia 
were treated at the Botulinum Toxin clinic at 
Moorfields from 1985 to 1989. All patients 
received an orthoptic examination, with par
ticular reference to binocular function, 
immediately prior to the injection. Under 
electromyographic control, a standard extra
ocular muscle dose of Botulinum Toxin A 
(6.25 x 10-4 micrograms) was injected into 
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the appropriate horizontal rectus muscle, as 
previously described.! Patients were re
assessed at one or two weeks post-injection, 
and then again usually at around three 
months. Any improvement in diplopia, 
development of simultaneous perception, 
fusion, or stereopsis were noted. In most 
cases, conclusive decisions on potential bin
ocular single vision could be made at the first 
post-injection visit, in which case no further 
follow-up was required. 

Results 

Of the 12 patients treated, eight patients had 
had a lens removed because of trauma-six as 
a result of a penetrating injury, and two a cat 
aract secondary to blunt trauma. A contact 
lens was used to correct the aphakia in these 
cases. Two patients had had a senile cataract 
removed and an intraocular lens implanted, 
and two a uveitis cataract removed, one 
replaced with an intraocular lens and the 
other receiving a contact lens. Corrected 
visual acuities ranged from 6/6 to 6/18. The 
age at original surgery ranged from nine to 78 
years, with a mean of30.3 years, and a median 
age of 17 years. The average age of the 
patients in the traumatic group was 18.25 
years, and in the non-traumatic group, 54.5 
years. Time from surgery to correction of 
aphakia with a contact lens ranged from one 

Table 

Reason for 

month to 14 years. Three patients had under
gone extraocular muscle surgery following the 
original lens extraction prior to toxin 
injection. 

Orthoptic assessment prior to toxin injec
tion revealed a manifest divergent squint in 11 
patients, ranging from eight to 40 dioptres, 
and a convergent squint in one patient, of 40 

dioptres. On correcting the deviation with 
prisms or on the synoptophore, only three 
patients (all from the trauma group) exhibited 
any potential binocular function. 

The results are summarised in the Table. 
The deviations were all markedly reduced, 
and in four cases, overcorrected, one or two 
weeks post-toxin injection. The change in 
deviation at this time ranged from nine to 75 

dioptres, with a mean change of 30 dioptres. 
There were no local or systemic compli
cations. 

In the long-term, after the acute effect of 
the toxin had worn off, three patients main
tained a reduced deviation, with binocular 
single vision in free space, and with no diplo
pia. All three had had a non-traumatic catar
act removed, replaced with an intra-ocular 
lens. Two had a small esotropia with an addi
tional latent element, and the other an exo
phoria; all had coarse stereopsis, and a 

demonstrable fusion range. Of the remaining 
patients, two did develop some binocular 

PRE-TOXIN POST-TOXIN 
No. Age lens extraction CLiIOL VA Deviation BFry Deviation BF'/Comments 

1 40 Blunt injury CL 6/5 16XT Yes 2XT No 
2 17 Perf. injury CL 6/6 40XT No 4XT Synopt. only; 

(14XT (iI' 3/l2) for surgery 
3 15 Perf. injury CL 6118 20XT No IOXT Occasional 

for surgery 
4 16 Perf. injury CL 6/6 40XT No 6XT No 
5 14 Blunt injury CL 6/18 25XT No 0 No 
6 9 Perf. injury CL 6118 lOXT Yes lXT Ncar BSV only; 

distance BSV after 
further toxin and 
surgery x 2 

7 21 Perf. injury CL 6/6 8XT Yes 12ET No 
8 14 Perf. injury CL 6/18 12XT No 12ET No 
9 78 Senile cat. IOL 6/9 40ET No 6XT Yes 

(8ET @ 3/12) 
10 51 Uveitis cat. IOL 6118 40XT No 35ET Yes 

(18XT @ 3/12) 
11 51 Senile cat. IOL 6112 40XT No 6ET Yes 

(2ET @ 3112) 
12 38 Uveitis cat. CL 6/6 35XT No 4XT No 
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vision for near but maintained diplopia for 
distance. Following two further adjustable 
squint operations, one now has binocular 
single vision both for near and distance, and 
further surgery is planned for the other. 

Discussion 

Persistent binocular diplopia following catar
act surgery can be a very difficult problem to 
manage, especially in cases of traumatic catar
acts. In many cases, this is thought to be due 
to central disruption af fusion, where patients 
can momentarily superimpose two fusional 
targets when the deviation is corrected, but 
cannot 'lock on' and fuse the targets. 

Pratt-Johnson and Tillson reported 24 
patients with intractable diplopia following 
removal of a traumatic cataract. 2 These 
patients had had their binocular function dis
rupted for at least 2k years by the cataract, or 
by the uncorrected aphakia. The authors felt 
that central fusion disruption was the reason 
for the persistent diplopia, and that this was 
aggravated by the lengthy sensory depri
vation. Jain et af., in another study,3 reporting 
on 28 children below the age of ten with uni
lateral aphakia, discovered that those fitted 
with a contact lens within eight months of 
trauma were more likely to recover normal 
binocular function. Ridley4 and Lyle, 5 in 1953, 
emphasised the importance of the early fitting 
of a contact lens following cataract extraction, 
especially in children. Certainly, disruption of 
the fusion centre, postulated to be in the mid
brain, is a potential reason for persistent dip
lopia. The fact that the three patients whose 
aphakia was corrected with an intraocular 
lens regained binocular function, may support 
the idea that the shorter the time of sensory 
deprivation, the greater the potential for res
toration of binocular vision. 

The age at surgery may be an influencing 
factor. The average age of the three patients 
who recovered binocular function was 60 
years, and the age of those who did not, was 
just over 20 years. Research on rhesus mon
keys has showed that there are different sensi
tive periods, during which monocular visual 
deprivation can affect vision for different 
functions. The sensitive period for binocular 
function was found to be longer than for rod 
and cone function, or monocular spatial 

vision. (, It may be the case, therefore, that bin
ocular function can be affected at a much later 
age than that for amblyopia. 

The presence of a cataract, or of uncor
rected aphakia, may have a similar effect to 
occlusion of an eye. In an amblyopic eye, this 
can result in elimination of suppression and 
subsequent intractable diplopia. This elimin
ation of suppression together with failure of 
fusion was termed 'horror fusionis' by Biel
schow sky in 1935.7He attributed the problem 
to aniseikonia. This is certainly the case in 
patients with monocular aphakia corrected by 
spectacles, although Lubkin and Linksz have 
described 2 1  monocular aphakic patients who 
adapted to wearing spectacles, maintaining 
binocular vision, despite the high anisome
tropic aniseikonia.H Pratt-Johnson and Till
son2 tested all their patients for aniseikonia 
and stated that this was not a problem, 
whether the aphakia was corrected with a con
tact lens or intraocular implant. Hamed et al. 9 

reported 38 patients with persistent binocular 
diplopia after cataract surgery. Five of the 
patients were diagnosed as having a decom
pensated superior oblique palsy, despite no 
history of diplopia or a squint prior to cataract 
surgery. They suggested that restoration of 
visual acuity by cataract surgery may uncover 
a previously well-compensated deviation. In 
addition, they suggested that the brightness 
and colour disparity between the aphakic and 
phakic eye may also be a barrier to fusion. 

What is the role of toxin in the management 
of these difficult cases? In a few, temporary 
reduction of the squint by the use of toxin can 
be sufficient to restore fusional control. As 
our successful cases demonstrate, the out
come cannot be predicted simply by orthoptic 
testing-of the three 'cures', two demon
strated constant suppression, and the other 
intermittent suppression, on testing prior to 
toxin injection, with no evidence of any bin
ocular potential. Conversely, of the three 
patients who did exhibit binocular potential 
prior to injection, only one attained this, and 
then only after two further operations. 
Though our numbers are small, it may be that 
the older the patients, the more likely they 
will regain fusion and binocular vision. 
Recovery of binocular function may also be 
more likely if an implant is used, rather than a 
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contact lens, to correct the aphakia-the 
aphakia is corrected immediately, and anisei
konia may be less of a problem. If a contact 
lens is used, then its prompt use following sur
gery might also increase binocular potential. 
The gradual deterioration in vision with a 
senile cataract may offer a better prognosis 
than the relatively sudden loss of vision that 
accompanies a penetrating injury or the 
development of a traumatic cataract. 

Toxin also has a role in preventing unneces
sary surgery. If the patient has no binocular 
vision following toxin injection, despite the 
eyes being straight, with an abnormal head 
posture if necessary, then surgery is extremely 
unlikely to offer any further benefit. Further
more, surgery may simply bring the two diplo
pic images closer together, thereby confusing 
or distressing the patient, and therefore may 
actually prove to be disadvantageous. 

Binocular diplopia following lens extrac
tion is a relatively uncommon problem but the 
use of toxin should be considered, especially 
in elderly patients, either to produce a tem
porary reduction in the angle of squint, suf
ficient to allow recovery of binocular vision, 
or to provide information as to whether sur
gery is likely to be of any benefit. 

Key words: Binocular diplopia. botulinum toxin, hor
ror fusion, unilateral aphakia. 
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