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Introduction

In pediatric exotropia (XT) patients with limited adduction, 
the differential diagnosis is important. In this circumstance, 
Duane retraction syndrome (DRS) type 2, congenital fibrosis 
of the extraocular muscles (CFEOM) type 2, and congenital 
third cranial nerve palsy should be considered. At an interna-
tional workshop in 2002, the European Neuromuscular Cen-
tre elected to use the term congenital cranial dysinnervation 

disorders (CCDD). CCDD are characterized by congenital, 
non-progressive ophthalmoplegia for a group of congenital 
non-progressive, sporadic, or familial neuromuscular diseas-
es with restriction of globe movement in 1 or more fields of 
gaze (1, 2). DRS is the most common CCDD, with a preva-
lence of 1:10.000; about 10% of cases are familial and usually 
autosomal dominant without associated abnormalities (1). 
DRS is characterized by congenital limitations in horizontal 
globe movements and some globe retraction on attempt-
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Cases Gender Age (Years) SE (D) Eye AHP

1  M 18 -1.75 D L +

2  F 18 -0.75 D R -

3  F 11 +4.50 D R +

4  M 11 +1.25 D L +

5  F 7 +1.50 D L -

6  M 2 -1.50 D L +

7  F 2 -1.25 D R -

8  F 5 +1.25 D /+2.75 D R+L -

AHP: abnormal head posture; D: diopters; F: female; L: left; M: male;
R: right; SE: spherical equivalent.

Table 1. Patients' baseline characteristics

ed adduction, leading to palpebral fissure narrowing (1, 3). 
There are 3 types of DRS according to Huber’s classification 
system, which is based on duction deficiency (3-5). Type 1 is 
characterized by a significant limitation or complete absence 
of abduction, normal or only slightly defective adduction, 
narrowing of the palpebral fissure, and retraction on adduc-
tion. In type 2, there is limited or absence of adduction with 
XT, normal or slightly limited abduction, narrowing of the 
palpebral fissure, and retraction of the globe on attempt-
ed adduction. Type 3 is a combination of limitations or the 
absence of both abduction and adduction/retraction of the 
globe, and narrowing of the palpebral fissure on attempt-
ed adduction (1, 3-5). Surgery can be performed to correct 
primary position misalignment-associated abnormal head 
posture (AHP) and to minimize palpebral fissure narrowing. 
Surgery does not correct the syndrome and cannot restore 
eye movements (6). Type 1 is the most common type (78%), 
followed by type 3 (15%) and 2 (7%) (3). Because type 2 is 
the least common type, there are only a few studies about 
type 2 DRS. 

The aim of this study was to make a contribution to the 
literature by describing the demographics, features, and clini-
cal management of pediatric patients with DRS type 2, which 
will help make the differential diagnosis easier.

Methods

The study was approved by the local ethics committee and 
was performed according to the tenets of the Declaration 
of Helsinki. All 632 charts of patients diagnosed as DRS at 
the hospital between January 1998 and January 2016 were 
retrospectively reviewed, and patients with DRS type 2 were 
identified. The diagnosis of DRS type 2 was made via obser-
vation of the characteristic clinical features of the syndrome. 
The inclusion criteria consisted of 2 main parameters: 1) the 
diagnosis of DRS type 2 and 2) age <18 years old. 

Exclusion criteria also comprised 2 main parameters: 
1) any other ocular disease and 2) follow-up time <1 year. 
Demographic data and clinical findings were collected. Age, 
gender, laterality, refractive error, primary position deviation, 
degree of face turn, and amblyopia were recorded. The pa-
tients underwent a standard ophthalmological examination, 
including refraction (cycloplegic refraction via retinoscopy 
and auto refractor/keratometer [Retinomax K-Plus 3; Righ-
ton Opthalmic Instruments, Tokyo, Japan]), best corrected 
visual acuity (BCVA), slit-lamp biomicroscopy, and detailed 
fundoscopy. Visual acuity measurements were performed 
with Snellen charts. An eye was classified as amblyopic when 
the BCVA was ≤20/30 in 1 eye or was at least 2 visual acuity 
lines worse than the companion eye as determined by the 
Snellen or Snellen E chart. Ocular motility was evaluated with 
alternate cover testing and/or Krimsky test, and ductions and 

versions were examined using classical methods and results 
were recorded. Ocular deviation in the primary position of 
gaze was measured using a cover test with the uninvolved 
eye fixed on a target. Abnormal head posture (AHP) was es-
timated for all patients while the patient sat erect, fixating on 
a target 20 feet distant as previously described (7-9).

Postoperative orthotropia within 10 PD deviation at near 
and distance fixation with available optical correction was 
considered a satisfactory outcome. Criteria for a second op-
eration were residual XT >14 PD with optical correction and 
secondary esotropia >14 PD.

IBM SPSS Statistics for Windows, Version 23.0 (IBM Corp., 
Armonk, NY, USA) was used for the data analysis. Categori-
cal variables were presented as numbers, and numerical vari-
ables were expressed as mean and SD.

Results

There were 35 patients (5.53%) with DRS type 2. Eight were 
pediatric patients (age <18 years). Among the 8 cases, the 
average age at the first visit was 8.87±6.70 years (range: 2-18 
years). There were 5 females (62.5%) and 3 males (37.5%). 
The left eye was affected in 4 patients, the right eye was af-
fected in 3 patients, and 1 patient had bilateral involvement. 
The average spherical equivalent of the affected eyes was 
0.63±1.99 D. Amblyopia was detected in 4 patients out of 
5 whose visual acuity could be examined with the Snellen E 
chart. Four patients had AHP (Table 1).

All of the patients had XT. The near deviation angle was 
24.75±16.45 PD (range: 4-60 PD) and the distance deviation 
angle was 29±23.12 PD (range: 10-80 PD). Orthophoria/<10 
PD XT was recorded in 5 patients with refractive correction. 
Three patients underwent surgery for deviation. The devia-
tion angles and treatments are listed in Table 2. In the final 
examination, 2 patients had AHP and orthophoria/<10 PD 
XT was observed in 6 patients.



Inal et al., Pediatric Duane’s Syndrome Type 2 Patients60

Discussion

The differential diagnosis in pediatric XT patients with lim-
ited adduction is very important. Congenital third cranial 
nerve palsy and CFEOM type 2 should be considered in the 
differential diagnosis of DRS type 2. Early diagnosis of DRS 
type 2 will avoid unnecessary use of imaging methods, and 
save time and money. 

In the literature, much has been written about the most 
common DRS form (type 1) (7, 10, 11). However there are 
only few studies about type 2 DRS, and this is the first study 
to discuss the clinical features and management of pediatric 
DRS type 2 patients. DRS is usually a sporadic syndrome 
with left eye predominance, and is more common in females. 
Bilateral involvement is less common than unilateral occur-
rence (3). According to von Noorden, the prevalence of DRS 
type 2 is 7% (3). Raab (12) reported 70 DRS cases, among 
which there was 1% type 2. Anvari et al. (13) reported 125 
patients with DRS and the incidence of type 2 was 6.5%. 
Similar to this case series from Iran, among our strabismus 
population there were 35 patients with DRS type 2 (preva-
lence of 5.53%). 

The demographic characteristics of our patients were 
comparable to those in previously reported studies (5, 6). The 
left eye was affected in 4 patients, the right eye was affected 
in 3 patients, and 1 patient had bilateral involvement. Gender 
distribution was also similar to that seen in other studies. Five 
of our patients were female and 3 were male. In different 
studies, the prevalence of bilateral involvement has been re-
ported at between 7% and 24% (13, 14). In the present study 
there was 1 patient with bilateral involvement (12.5%).

In the literature, the prevalence of hyperopia >1.50 D 
ranges between 40% and 82% (13). In the current study, 50% 

of the patients had hyperopia.
The prevalence of amblyopia reported in the literature 

ranges between 3% and 38% (13, 14). In our study, we ex-
amined the visual acuity of 5 patients, and amblyopia was 
detected in 4 of those patients. Tredici considered ambly-
opia to be uncommon in DRS; in his study, the presence 
of amblyopia was 3% (14) Tomac et al. (15) reported that 
patients with types 2 and 3 DRS or XT were found to have 
amblyopia more frequently than those with type 1. Similarly 
to that study, all of our patients had XT, and we considered 
strabismus to be the major amblyogenic factor among our 
study population.

Degree of face turn and AHP are major characteristics of 
this syndrome, and the aim of treatment is to obtain straight 
eyes and fusion (5). Four patients (50%) had face turn and 
AHP in this study group. Three of them underwent surgery, 
and 1 had orthophoria after refractive correction. Improve-
ment was obtained after medical and surgical treatment, but 
2 patients still had AHP at the final examination. Park et al. 
(5) reported 78 patients with DRS; 2 cases were type 2, and 
face turn was found in 1 patient (50%).

Strabismus is another major determinant of the cosmetic 
and/or functional status of DRS (13). If strabismus is present 
in DRS type 2, XT occurs more frequently (3). In our study 
all of the patients had XT.

We obtained a satisfactory outcome in 7 of 8 patients. 
Three patients underwent surgery for AHP and deviation in 
primary position. One of them had orthophoria, and 1 had 
14 PD XT after 1 surgery. The third patient had 60 PD near 
XT and 80 PD distance XT. We performed bilateral lateral 
rectus 7-mm resection, and 4 months later we performed 
the second surgery, which consisted of 5-mm resection of 
the medial rectus. At the final examination (2 years post-

Table 2. Patients' deviation angle and treatment

Cases N (PD) D (PD) RC Surgery Final angle (N/D) Final AHP

1  16 16 Yes No  10 XT/10 XT +

2  4 16 Yes No O/10 XT -

3  10 10 Yes No   8 XT/8 XT +

4  20 30  LR 6 mm rec. + Y-split   O/10 XT -

5  60 80  1. BLR 7 mm rec.

     2. LMR 5 mm res.  14 XT/18 XT -

6  10 10 Yes No O/O -

7  10 10 Yes No O/O -

8  30 45  BLR 7 mm rec. 8/14 XT -

BLR: bilateral lateral rectus; D: distance deviation angle; Final AHP: abnormal head posture in the final examination; Final angle: deviation angle 
in the final examination; LR: lateral rectus; LMR: medial  rectus; Rec: recession; Res: resection; N: near deviation angle; O: orthotropia;

RC: refractive correction; XT: exotropia.
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operatively), there was a slight residual XT with 14 PD near 
deviation and 18 PD distance deviation.

In conclusion, we found that amblyopia and XT appear 
to be common in children with DRS type 2. Detailed eye 
examinations and regular follow-up of these patients is very 
important. Surgery would be appropriate for patients with 
strabismus and/or AHP.
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