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Botulinum toxin injection as primary treatment
for esotropia in patients with cerebral palsy

Iniekcje toksyny hotulinowej jako zasadnicze leczenie zeza zhieznego
u pacjentow z mozgowym porazeniem dziecigcym
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Cel: toksyna botulinowa typu A jest potencjalng neurotoksyna, ktéra blokuje uwalnianie acetylocholiny z zakonczen cholinergicz-
nych. Celem pracy jest ocena skutecznosci iniekcji toksyny botulinowej w leczeniu zeza zhieznego u pacjentéw z mdzgowym
porazeniem dziecigcym.

Materiat i metody: u 7 pacjentéw z mdzgowym porazeniem dzieciecym wykonano badanie okulistyczne i ortoptyczne. Iniekcje
z toksyny botulinowej wykonano do migs$nia prostego przysrodkowego w znieczuleniu ogélnym.

Whyniki: $redni wiek pacjentow wynosit 12 lat. U 57,1% pacjentéw uzyskano poprawe w postaci réwnolegtego ustawienia gafek
ocznych (ortoforia + 10 PD).

Whioski: zastosowanie toksyny botulinowej w leczeniu zeza zbieznego u dzieci i mtodziezy z mézgowym porazeniem dzieciecym
stanowi alternatywna metode leczenia do konwencjonalnego postepowania chirurgicznego.

dzieci, choroba zezowa, zez zbiezny, toksyna botulinowa typu A.

Purpose: Botulinum toxin type A is a potent neurotoxin that blocks the release of acetylocholine at the neuromuscular junction
of cholinergic nerves. Cerebral palsy is cause of ocular disorders. There is an increased presence of strabismus, refractive er-
rors, and reduced visual acuity. The purpose of this study was to assess the efficacy of botulinum toxin injection in the treat-
ment of esotropia in patients with cerebral palsy.

Material and methods: Seven patients were included in the study. All patients had a full ophthalmic examination on initial visit,
including cycloplegic refraction and duction. The angle of esotropic deviation at distance was recorded in prism diopters. The bo-
tulinum toxin type A was administered into the medial rectus muscle under general anesthesia.

Results: Mean age of the patients was 12 years. The mean angle of deviation pretreatment was 36.6 PD. Successful motor
alignment (orthotropia + 10 PD) was achieved in the botulinum toxin type A group in 57.1% of patients.

Conclusions: The use of batulinum toxin in the treatment of esotropia in children and adolescents with cerebral palsy is an alter-
native to conventional surgical therapy.

children, strabismus, esotropia, botulinum toxin type A.
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Cerebral palsy (CP) is the most common physical impairment in
pediatrics with a frequency of approximately 2 to 2.5 per 1,000 live
births in Western populations. The common core essential feature
of CP is early-onset of motoneuron impairment that is the result of
a non progressive pathology in the not-yet mature brain (1, 2).

Cerebral palsy is cause of ocular disorders. Visual impairments
and disorders of ocular motility are common in children with CP.
The use of botulinum toxin type A (BTXA) for strabismus was first
described and developed by the American ophthalmologist Dr Alan
Scott in the early 1980s (3). The toxin is produced by Clostridium
botulinus, and causes paralysis by preventing the release of acetyl-
choline from motor nerve terminals, so it must be injected into the
muscle close to these. The effect is a functional denervation of mus-
cle; and the degree of paralysis is dose-dependant, and reversible
as the nerves generate new neuromuscular junctions by terminal

sprouting and the formation of new end plates (4). BTXA is injected
directly into the selected extraocular muscle. The effect of BTXA will
start to be seen within 2—4 days of the injection, it then causes an
overcorrection for some weeks (the effect), which then wears off
after 6-8 weeks leaving a permanent realignment (the after-effect)
in many cases.

The aim of this study was to assess the efficacy of the botuli-
num toxin in the treatment of esotropia in children and adolescents
with cerebral palsy.

Methods

The study was approved by The Ethics Committee of Medical
University of Bialystok. Participants included all new patients with
a nonparalytic, nonaccomodative constant esotropia who were seen
in the Department of Pediatric Rehabilitation Medical University
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of Bialystok. Eligibility criteria included presence of esophoria and
normal ductions. Exclusion criteria included presence of vertical de-
viations, A or V pattern before treatment, dissociated deviation be-
fore treatment, variable angle esotropia, and the presence of other
ocular abnormalities.

All patients had a full ophthalmic examination on initial visit,
including cycloplegic refraction and duction. The angle of esotropic
deviation at distance was recorded in prism diopters (PD). Once the
diagnosis was made, parents or legal guardians were offered treat-
ment with BTXA injection or surgery, and informed consent was
signed. Injections of BTXA (Dysport, Ipsen Limited, UK), were ad-
ministered without conjunctival incision under general anesthesia
with the use of inhalation of sevoflurane. The dose of BTXA ranged
from 10 to 20 IU in 0.1 mL of saline depends on the angle of the eso-
tropic deviation. Injections were performed without EMG guidance.
Reinjection was offered whenever the patients had not orthotropia
between 1 and 6 months after the last injection, for up to 2 addi-
tional doses.

Results

The age of patients ranged from 7 to 15 years, with an average
12.4 = 6.5 years. The clinical characteristics of these patients are
presented in Table | .

No of patients/ liczba pacjentéw n = 7 Mean (SD)/
Age at treatment (years)/ Wiek leczenia (lata) 12.4 (6.5)
Sex, male (%)/ Pte¢, meska (%) 61.5
Prematurity (%)/ Wczes$niactwo (%) 17.1
Er::;i?;rnrle(rg;;ngle of deviation (PD)/ Kat zeza przed 36.9(9.7)
Orthotropia (%)/ Ortoforia (%) 56.5
Tab. I. Characteristics of cerebral palsy patients that received botuli-

num toxin injection as primary treatment of strabismus.
Charakterystyka pacjentéw z mdzgowym porazeniem dziecig-
cym, u ktérych zastosowano iniekcje z toksyny botulinowej do
leczenia choroby zezowej.

Tab. I.

The mean angle of deviation pretreatment was 36.6 PD. Suc-
cessful motor alignment (orthotropia += 10 PD) was achieved
in 57.1% of patients. All patients had a follow up at from 18 to
24 months. 3 patients (42.8%) received 1 injection, 1 patient (14.4%)
2 injections, and 3 patients (42.8%) received 3 injections to achieved
a successful motor outcome.

Discussion

BTXA may be particularly useful in situation where strabismus
surgery is undesirable, especially in young patients with unstable
clinical status such as the patients with cerebral palsy. To treat eso-
tropia, BTXA injection can be used into medial rectus and in exotro-
pia injection can be done into the lateral rectus muscle. However,
the use of BTXA in exotropia has been less successful than in eso-
tropia. For small to moderate angle esotropia, BTXA was found to
be as effective as one strabismus treatment in achieving alignment
in a study of over 230 patients and was shown to be a reliable treat-
ment option in various other studies (5). However, for large angle es-
otropia, BTXA is considered to be less effective and surgery should
be considered instead (5, 6).

A prospective cohort followed by the Congenital Esotropia Ob-
servation Study showed that 89% of patients treated surgically were
within 10 PD of orthophoria by the time they were 4.5 years of age
but that 25% of patients had required at least one additional surgical
procedure to achieve adequate horizontal alignment (7).

The reported rate of successful treatment esotropia with
BT-A varies widely. In contrast to surgery, there are no data on the
stability of alignment during the course of 5 or 10 years. Scott et al.
observed a success rate of 66% in a subset of patients with infan-
tile esotropia (8). Mc Neer et al. (9) reported a high success rate of
alignment over 80% in patients with infantile esotropia but small to
moderate angle of deviation followed for 3 years.

Our results are closer to the study by Campomanes et al. (5)
on infantile esotropia, who obtained 59% of final success using
BT-A and in 60% of standard surgery patients. All of our patients
needed general anaesthesia because their clinical condition was
evolving or unstable.

In summary, this study indicates that the use of botulinum toxin
in the treatment of strabismus in children with cerebral palsy is an
alternative to conventional surgical therapy. Botulinum toxin injec-
tion plays an important role in achieving balanced muscle function.
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