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Abstract

Introduction: Duane retraction syndrome (DRS) is a form of congenital strabismus related to impairment of
extraocular muscle innervation. The condition was first described by Mr. Duane as "the absence or limitation of
abduction with narrowing of palpebral fissure in adduction and globe retraction". DRS is thought to be caused
primarily by agenesis of the sixth nerve nucleus, leading to fibrosis of the lateral rectus muscle. Horizontal rectus
muscle recession is still considered the preferable surgical intervention. Indications include large deviation in primary
position, abnormal head position or significant upshoot or downshoot. The rule of botox in DRS is still not fully
understood. In this short series we aim to explore the efficacy of botulinum toxin as an alternative to surgical
intervention in patients with DRS type 1.

Cases: The series include four patients of DRS type 1. Three patients underwent botox injection as a primary
mode of treatment and one patient had a history of strabismus surgery two years prior to botox injection. Two
patients maintained orthophoria over a follow-up period of 24 months; one patient didn't benefit from botox injection
with similar angle of deviation pre and post injection. The fourth patient with history of strabismus surgery responded
with reduction of the angle of deviation in the first and second visits, with return to the pre-injection angle on the six-
month follow-up visit.

Conclusion: Botulinum toxin can serve as an alternative to surgery in DRS type I especially in young age groups
where surgical intervention is not preferable. Further large-scale studies are needed to evaluate its use in other
types of the syndrome and to explore its long-term effect.
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Introduction
Duane retraction syndrome (DRS) is a form of congenital

strabismus related to impairment of extraocular muscle innervation
[1]. The condition was first described by Mr. Duane as "the absence or
limitation of abduction with narrowing of palpebral fissure in
adduction and globe retraction" [2]. DRS is thought to be caused
primarily by agenesis of the sixth nerve nucleus, leading to fibrosis of
the lateral rectus muscle [3,4].

Huber classified DRS into three types based on Electromyography
(EMG) findings. Type I is characterized by limitation of abduction
with globed retraction and palpebral fissure narrowing in adduction.
EMG shows paradoxical innervation of lateral rectus on adduction, it
is considered the most common type of DRS (70-80%). Type II (7%) is
characterized by limitation of adduction with exotropia in primary
position, globe retraction and palpebral fissure narrowing in
adduction. EMG shows maximal innervation of lateral rectus on
abduction and a paradoxical lower impulse in adduction. Type III
(15%) shows limitation of adduction and abduction with globe
retraction and palpebral fissure narrowing on attempted abduction.
EMG shows simultaneous innervation of medial and lateral recti in
primary gaze, adduction and abduction [5].

Horizontal rectus muscle recession is still considered the preferable
surgical intervention [6]. Indications include large deviation in
primary position, abnormal head position or significant upshoot or
downshoot [7]. The primary aim of surgery is to tackle the deviation in
primary position and the abnormal head position, secondary aim is to
eliminate upshot, downshoot and globe retraction. Reports show a
success rate of 50-80% [8,9].

Botulinum toxin was introduced to the medical field in 1973 by Dr.
Scott where he studied its effect on ocular alignment [10]. Since then,
its uses have expanded exponentially to include infantile esotropia,
partially accommodative esotropia and many more [11,12].

The rule of botox in DRS is still not fully understood. In this short
series, we aim to explore the efficacy of botulinum toxin as an
alternative to surgical intervention in patients with DRS type 1.

Cases

Case 1
A nine-month-old male presented to the clinic with a left eye

deviation since birth. On examination, the patient was following and
fixating, left esotropia of 20 PD, limitation of abduction of both eyes
(-1 right eye and -3 left eye), otherwise the ocular exam was normal.
He was diagnosed to have bilateral DRS type 1. He underwent a part-
time occlusion (2 h/day, right eye). At the age of twelve months, he
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underwent bilateral botulinum toxin injection 7.5 IU to each medial
rectus. In the first post-injection visit (two weeks) he was having ptosis
and exotropia. The patient was then followed up at 3, 6, 12, 18 and 24
months with maintained orthophoria for both near and distant
fixation.

Case 2
A twelve-year-old male patient presented with esotropia, he was

having 10 PD right esotropia at near and 18 PD esotropia at distance,
left medial rectus restriction (-1). Cycloplegic refraction was plano in
both eyes and visual acuity was 20/25 in the right eye and 20/22 in the
left eye. A diagnosis of DRS type 1 was established. The patient
underwent right medial rectus botox injection (5 IU). In the first post-
injection visit, the patient was having right esotropia measuring 10 PD
that persisted over three months. Botox injection was not repeated and
the patient underwent right medial rectus recession with resultant
orthophoria over a follow-up period of twelve months.

Case 3
A sixteen-month-old male patient with esotropia noticed since

birth, he was having a large angle esotropia and bilateral restriction of
abduction, otherwise his ocular exam was normal. Cycloplegic
refraction was done (+4.50 -0.50 × 180 in both eyes) and spectacles
were prescribed. reevaluation 3 months later confirmed the diagnosis
of bilateral DRS type 1. The patient was planned for bilateral medial
rectus recession but the parents were not motivated for surgery. As a
result, an alternate plan was taken and botulinum toxin was injected
into both medial recti (5 IU). In the first post-injection visit, the
patient was having bilateral ptosis and orthophoria. Subsequent visits
revealed maintained orthophoria over eighteen months.

Case 4
A 7-year-old male diagnosed with right DRS type 1.2 years prior to

presentation. He underwent right medial rectus recession (6 mm) in
another hospital, 1 year prior to presentation. On examination, visual
acuity (VA) was 20/22 in the right eye and 20/20 in the left eye,
cycloplegic refraction was plano in both eyes. He was having limitation
of abduction of the right eye (-1) and a right face turn, in primary
position: right esotropia (ET) of 10 prism diopters (PD) at distance and
18 PD at near, otherwise his ocular examination was normal. The
patient underwent left medial rectus recession 5.5 mm. Postoperatively
the deviation persisted as 10 and 20 PD for distance and near
consecutively and persistent right head turn. The patient was observed
for multiple visits with repeated cycloplegic refraction, about two years
later he underwent botulinum toxin injection bilaterally to the medial
rectus, the dose was 7.5 IU. Post-injection, the patient was orthophoric
at 2 weeks and 3 months, but at the 6-month visit, he was esotropic 12
PD at distance and 18 PD at near. He was given a base out prism over
his spectacles.

Discussion
DRS is a congenital abnormality in extraocular motility where

horizontal muscle recession surgery is considered the preferred
intervention. The main aim of surgery is to improve the primary
deviation and to address the head turn [13]. Reports show that surgical
intervention has a success rate of 50-80% [8,9]. Botulinum toxin
injection is a rising technique that can be utilized in the management
of DRS as an alternative to surgical intervention. The main advantage

of botulinum toxin injection is that it is characterized by a low rate of
complications when compared to muscle surgery [14]. Moreover, in
cases of failure the injections can be repeated without producing
permanent muscle damage. However, its efficacy is yet to be established
in DRS.

In our series, two patients maintained orthophoria over a follow-up
period of 18-24 months with a single injection. However, the third
patient did not respond and maintained the same pre-injection angle.
The fourth patient maintained orthophoria for six months only,
followed by reappearance of esotropia. This patient had a history of
failed strabismus surgery.

In two series, the success rate of botox injection in DRS ranged from
37-50%, with forced duction test as a possible predictive factor for
response to botox [9,13].

In the series of Merino et al. [8], one case underwent botox injection
post horizontal muscle recession surgery due to under correction, with
resultant resolution of the deviation. However, botox was injected in
the early post-operative period, in contrast to our case where botox
injection was given two years after the recession surgery. Possible
explanations of such outcome might be post-operative tissue-adhesion,
scar formation or inadvertent muscle capture [14].

Surgical intervention in DRS is usually carried out at the age of 6-13
years to allow for stabilization of angle of deviation and face turn, and
due to the fact that patients under the age of 4 years neither have large
deviation nor significant face turn [15,16]. However, in our two
successful cases, botox was injected at a younger age (12 and 20-
month-old), due to the fact that accurate measurement of the angle of
deviation is not required in botox injection in contrast to strabismus
surgery. The ideal age for botox injection in strabismus is debatable,
some authors advice for early injection to reduce tonic muscle
contracture [17] while others prefer to delay the injection beyond two
years of age to reduce the rate of reoperation and abnormal
binocularity due to the improper alignment of eyes in the early post-
operative period [18].

Two out of the three patients had transient ptosis and one patient
had transient exotropia, however these complications resolved in the
second post-injection visits. No other complications such as scleral
perforation, sub conjunctival hemorrhage were reported.

A small number of patients, variable botox doses, no objective
measurement of face turn, and lack of specific follow up protocol were
among the limitation of this short series.

Conclusion
Botulinum toxin can serve as an alternative to surgery in DRS type I

especially in young age groups where surgical intervention is not
preferable. Further large-scale studies are needed to evaluate its use in
other types of the syndrome and to explore its long-term effect.
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