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Purpose: This case report describes a child with Duane retraction syndrome (DRS) associated with genetically 
confirmed Type II Rubinstein-Taybi syndrome (RTS). The purpose is to better understand the ocular manifes
tations of RTS and further explore the possibility that the neurodevelopmental genetic abnormality in RTS may 
sporadically impact ocular motor nerves.
Observations: A 2-year-old male with a history of Type II RTS associated with a de novo variant of EP300 pre
sented for a comprehensive eye examination, which revealed a left esotropia of 20 prism diopters (PD) in primary 
gaze with a significant left face turn, mild globe retraction on adduction in the left eye, and abduction limitation 
consistent with Type 1 DRS in the left eye. He underwent two strabismus surgeries and postoperatively had a 
satisfactory sensorimotor outcome.
Conclusions: The association of DRS with RTS is rare with few prior reported cases. We present another case of 
DRS coupled with EP300 variant Type II RTS, though this is the first with associated manifest strabismus and 
compensatory torticollis requiring strabismus surgery, contributing to the phenotypic variability seen in this 
condition.

1. Introduction

Rubinstein-Taybi syndrome (RTS) is a rare congenital developmental 
disorder often clinically diagnosed by distinctive craniofacial features 
such as downslanted palpebral fissures, high palate, grimacing smile, 
low-hanging columella, and talon cusps. In addition, patients with RTS 
can also be observed with broad and often angulated thumbs and hal
luces, short stature, and varying degrees of intellectual disabilities.1 RTS 
is extremely rare and occurs between 1/100,000 and 1/250,000 births. 
Although RTS follows an autosomal dominant inheritance pattern, it 
more often manifests sporadically resulting from a de novo pathogenic 
variant.1 Currently, two identified genes, CREBBP and EP300, are 
known to cause Type I and Type II RTS in 55 % and 8 % of clinically 
diagnosed cases, respectively.2 Some of the most common ocular ab
normalities seen with RTS include downslanting palpebral fissures, 
arched eyebrows, long eyelashes, nasolacrimal duct obstruction, colo
bomas of the iris and of the optic nerve head, and ametropia.3,4

Duane Retraction Syndrome (DRS) is a congenital eye movement 
disorder characterized by horizontal duction deficits, globe retraction 
and narrowing of the palpebral fissure on adduction, and possible 

strabismus with associated torticollis.5,6 DRS is primarily diagnosed 
clinically, though molecular genetic testing for variants in the CHN1, 
MAFB, or SALL4 genes can be considered for familial cases.7 The asso
ciation of DRS with RTS is rare with only four prior reports of DRS 
occurring concurrently with RTS in the scientific literature, three of 
which had genetically confirmed Type II DRS.8–10 In this report, we 
report the fourth case of DRS and Type II RTS associated with a variant 
in EP300. However, in this case, we present a patient with manifest 
strabismus with compensatory anomalous head posturing that required 
two strabismus surgeries to address.

2. Case report

A 2-year-old male with a history of Type II RTS, genetically 
confirmed with an EP300 variant, presented to the pediatric ophthal
mology clinic for a comprehensive eye examination. The patient was 
born full-term via spontaneous vaginal delivery with no significant 
prenatal or birth history. His past medical history was also significant for 
microcephaly, ventricular septal defect, and autism. His initial evalua
tion revealed visual acuity of 20/94 by preferential looking testing in 
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each eye and a left esotropia of 20 prism diopters (PD) in primary gaze 
with a constant left face turn of 40◦. Ductions in the right eye were 
normal but were notable for a − 3 abduction deficit with full adduction 
and globe retraction on adduction in the left eye (Fig. 1). There were no 
consistent upshoots or downshoots with horizontal motility. The 
remainder of the structural eye examination was normal, notably with 
no ptosis, nasolacrimal duct obstruction, or retinal abnormalities that 
can be associated with RTS. External examination was significant for a 
wide nasal bridge and down-slanting palpebral fissures consistent with 
RTS.

He was determined to be a candidate for eye muscle surgery due to 
his manifest esotropia in primary gaze resulting in a compensatory 
ocular torticollis that was disruptive to his development and activities of 
daily living. The patient underwent 3.5mm bilateral medial rectus 
muscle recessions. One week after surgery, the patient was orthotropic 
in primary gaze with resolution of his anomalous head posture. How
ever, he was noted to have a new − 1 limitation on adduction of the left 
eye, a finding not previously observed. At 3 months postoperatively, the 
patient developed a consecutive exotropia of 25 PD in primary gaze with 
V-pattern and persistent mild limitation of adduction of left eye.

Given this presentation, there was concern for a slipped left medial 
rectus muscle, and a second strabismus surgery was recommended. Ul
timately, 12 months after the initial surgery, the patient underwent 
surgery including exploration of the left medial rectus muscle, which 
confirmed its placement at the expected 9mm from the limbus, and 
recession of both lateral rectus muscles 8.0 mm on adjustable sutures. At 
2 months postoperatively, the patient was orthotropic in primary gaze at 
distance and near with resolution of any anomalous head posturing. 
However, he continued to demonstrate − 1 limitation of adduction in the 
left eye. At his most recent visit, now 4 years following the second 
surgery, the patient demonstrates a well-controlled intermittent exo
tropia of 15 PD in primary gaze with no abnormal head posture.

3. Discussion

Although the specific pathophysiological mechanism for the diverse 
clinical manifestations seen in RTS is largely unknown, two genes are 
responsible for RTS, which is subdivided into two categories. Type I RTS 
is associated with the CREBBP variants and is responsible for 55–75 % of 
cases. Type II RTS is associated with EP300 variants and is seen in 8–11 
% of cases.2 These genes are ubiquitously expressed and encode ace
tyltransferases involving histone acetylation and chromatin remodeling 
affecting neuronal plasticity and cognition.11 EP300 variants cause 
phenotypes that resemble CREBBP variants but in a much milder form. 
Most facial characteristics are less marked, excluding low-hanging 
columella. They share similar limb anomalies, and those with Type II 
RTS have milder intellectual disabilities but increased rates of 
microcephaly.12

There is a wide variety of ocular anomalies seen in patients with RTS; 
however, there has been no definitive phenotype-genotype relationship 
between these eye findings and CREBBP versus EP300 variants.13,14 This 
case report is consistent with three of the four prior reported cases of 
DRS and RTS concurrency in that this patient, too, had a variant in 
EP300 associated specifically with Type II RTS.9,10 The fourth did not 

report any genetic confirmation of RTS.8 Additionally, similar to the 
patient presented here, all four of previously reported cases described 
patients who had Type I DRS with limited abduction in the affected eye, 
with three of the four having the pathology in the left eye while one had 
it in the right eye.8–10 Only one of the four prior reported cases also 
described a manifest esotropia in primary gaze though outcomes of any 
strabismus surgery were not reported.9 Unique to these prior cases, we 
present a child with Type II RTS and Type I DRS associated with a sig
nificant abduction deficit, a manifest esotropia in primary gaze, and 
compensatory ocular torticollis requiring more than one strabismus 
surgery to achieve satisfactory sensorimotor outcomes though with 
persistent ocular dysmotility in both adduction and abduction.8–10

There have been various theories proposed to explain the etiology of 
DRS, some of which include mechanical, innervational, and central 
nervous system anomalies.6 However, many investigators concur that 
the clinical manifestations of DRS result from paradoxical innervation of 
lateral rectus muscle causing the horizontal rectus muscles to contract 
simultaneously.5 DRS is now accepted as an ocular congenital cranial 
dysinnervation disorder (CCDD). Research suggests that the reduced 
function of transcription factors regulating abducens motor neurons, 
such as MAFB or missense mutations in CHN1, that encodes the Rac-GAP 
GTPase which controls the cytoskeletal dynamics, is responsible for the 
misinnervation of the lateral rectus secondary to the absence of abdu
cens nerve.15

The pathophysiology of RTS and specifically how DRS manifests with 
underlying RTS is still unknown; however, this case study highlights 
their potential relationship in that both can be caused as a result of 
mutational errors involving transcription factors.
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Fig. 1. External ocular motility photographs demonstrating a marked limitation of abduction of the left eye. Adduction was full but was associated with mild globe 
retraction in the left eye. Ocular motility was full in the right eye. These findings are consistent with the diagnosis of Type 1 Duane Retraction Syndrome (DRS).
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