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Abstract

e AIM: To analyze the clinical features and surgical
outcomes of Duane retraction syndrome (DRS) patients.
e METHODS: The clinical data of 94 DRS patients were
evaluated. Complete ophthalmic data including age, sex,
laterality, the type of DRS, angle of deviation, abnormal
head posture ( AHP), globe retraction, overshoots and
the type of surgical approach were recorded.

e RESULTS: The average age of patients was 15.4+9.18
years, and there were 78 males and 16 females. Unilateral
and bilateral involvement were found in 87% and 13% of
patients, respectively. In unilateral DRS patients, 65% left
eyes predominance were observed. Of the 94 patients,
59. 5% of the patients were type |, 29.7% of the patients
were type Il, 8.5% of the patients were type Ill and 2.1% of
the patients were type IV. Most of the patients were 36
(38%) esotropic and AHP over 10° was noted in 43 (96%)
patients, preoperatively. There were 40 (43%) patients
with overshoots which were more common in type Il
Surgery was performed to 45 (48%) patients.

e CONCLUSION: An excellent surgical outcome was
obtained in 32 (78%) patients that underwent horizontal
rectus surgery and AHP improved in 24 (53%) patients. Y-
splitting and posterior tenon fixation of lateral rectus both
have satisfactory outcomes in the presence of significant
overshoots. Foster augmentation with vertical rectus
transposition achieved optimal results in abduction
limitation.

e KEYWORDS: Duane retraction syndrome; strabismus;
surgery; outcome
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INTRODUCTION
T he prevalance of Duane retraction syndrome ( DRS) has

been reported to account for 1% — 2% of strabismus
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cases''". This syndrome is characterized by the congenital
absence or hypoplasia of the abducens nucleus and subsequent
aberrant innervation of the lateral rectus ( LR) muscle by
branches of the oculomotor nerve'”'. Diagnosis of DRS is
based on typical clinical features, including limitation of
abduction and adduction, globe retraction with narrowing of
the palpebral fissure on adduction, abnormal head posture
(AHP) , and overshoots (up— or downshoots) in adduction.
Four subtypes of DRS have been described : type I, abduction
deficiency of the involved eye and esotropia (ET); type II,
limitation of adduction in the involved eye and exotropia
(XT) ; type III, limitation of both adduction and abduction of
the involved eye; and simultaneous abduction ( synergistic
divergence) of the involved eye that is now considered as type
IV2™. Most patients with DRS do not require surgery, if they
can compensate well with a mild degree of head positioning .
The main objectives of surgery in DRS are to improve AHP,
overshoots, severe globe retraction, limitation of ductions and
deviation in the primary position as well as to extent field of

1380 Surgical management of DRS can

binocular single vision
be very challenging in different age groups because of a wide
spectrum of diversity. Previous studies included DRS case
series from different regions of the world"*™"'. The purpose of
this study was to characterize the clinical features of DRS
patients and to analyze outcomes of different surgical
procedures to understand what to do in DRS patients.
SUBJECTS AND METHODS

This retrospective observational study was approved by the
Institutional Review Board of Gulhane School of Medicine.
The study adhered to the tenets of the Declaration of Helsinki
and informed consent of all subjects were obtained. Four —
ninth patients who presented to the tertiary care hospital
between 2001 and 2011 with diagnosis of DRS were included
in the study. Exclusion criteria were previous strabismus
surgery performed elsewhere, postoperative follow —up less
than 6mo, patients with the history of orbital trauma. The
surgery was performed to improve deviation in the primary
position, limitation of ductions, significant overshoots, severe
globe retraction and to reduce AHP to under 10°, as
previously reported " *". The medical records of patients were
reviewed to obtain the age at presentation, sex, laterality,
best corrected visual acuity ( BCVA) (‘assessed by Snellen
letters, tumbling “E” | or by fixation patterns ), refractive
errors in spherical equivalent ( SE ), angle of deviation
( measured in primary position, vertical and side gaze
positions ), AHP ( measured with hand - held orthopedic
goniometer ) , palpebral fissure narrowing/ globe retraction,
overshoots, the type of DRS, and follow — up durations.
Intraoperative force duction test were performed in all cases at
the begining of the surgery. Unilateral medial rectus ( MR)
recession was performed < 25 PD esotropia, bilateral MR
recession was performed > 25 PD in primary position.
Unilateral LR recession was performed <25 PD exotropia,
bilateral LR recession was performed =25 PD in primary

position. Bilateral large (11 -12 mm) LR recession were

performed in type 4 DRS patients. Simultaneous recession of
the LR and MR was performed for severe globe retraction. Y-
splitting of LR ( with or without recession ) and posterior
tenon fixation of LR were performed for patients with
significant overshoots. Posterior tenon fixation of LR procedure
was performed by disinsertion of LR and fixation of its
insertion to the tenon. Vertical rectus transposition ( VRT)
with Foster suture augmentation was performed in type 1 DRS
patients with limited abduction. Inferior oblique myectomy was
performed in the case of significant residual upshoot.
Successful motor alignment was defined as residual deviation
of <10 PD primary position, whereas poor result was defined
as residual deviation of <10 PD. Patients with significant
overshoots ( disappearing of cornea more than 1/2 of its
vertical size in adduction of involved eye) and severe globe
retraction ( more than 50% reduction in palpebral aperture
height from the center of the palpebral fissure width compared
with that of the fellow eye in abduction) were operated.
Statistical Analysis The surgical approaches and outcomes
obtained from DRS patients that underwent surgery were
separately recorded. The data were analyzed using SPSS
statistical software for Windows ( version 13.0.1, SPSS,
Chicago, IL, USA). Descriptive statistics were performed to
examine the clinical features and treatment results of DRS
patients. The measurement data were expressed as the mean +
standard deviation, and descriptive data were expressed as the
number and percentage.

RESULTS

Seventy — eight ( 83%) of 94 patients were male and 16
(17%) were female. The average age was 15.4+9.18 (range:
1-57) years. Eighty —two (87%) patients had unilateral
( 13%) had  bilateral
involvement. In the unilateral patients, 61 (65%) had left

involvement and 12 patients
eye involvement and 21 (22%) had right eye involvement.
The clinical features of the patients with DRS are shown in
Table 1.

Of the 94 patients, 27 (29%) patients were orthotropic, 36
(38%) patients were esotropic, and 31 (33%) patients were
exotropic in theprimary position. In addition to horizontal
deviation, 7 (16%) patients were hypertropic. The average
initial angle of deviation of the primary position was 22.02 +
13.01 (range: 0—60) prism diopters (PD). The average final
angle of deviation was 4.87+4.92 (range: 0—18) PD in the
primary position. Surgery was performed to 45 (48%)
patients. A successful surgical outcome was obtained in 32
(78% ) patients and a poor outcome was found in 7 (22 %)
patients who were operated for horizontal deviation ( patients
underwent VRT and posterior tenon fixation excluded ) (P<
0.0001). Forty —three (96%) patients had = AHP 10°
preoperatively. Type III patients with AHP = 10° was less
than type I and type II patients. Fissure narrowing/ globe
retraction on adduction was detected in 93 (99%) patients.
Upshoots were observed in 32 (34%) and downshoots were
observed in 8 (9%) patients, respectively. There were 40

(43% ) patients with overshoots which were more common in
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Table 1 Epidemiological characteristics and clinical features of DRS patients

Characteristics Type 1 Type 11 Type 111 Type IV
Number of patients 56 28 8 2
Age, a 13.71+£8.69 (1-25) 18.89+9.96 (5-57) 13.63+7.73 (4-21) 21+0.0 (21)
Gender (M/F) 46/10 26/2 4/4 2/0
Laterality

Right eye 10 9 2

Left eye 39 17 3

Bilateral 7 2 3 0
Spherical equivalent (D) 0.42+1.7 (-5 - 6) 0.21+£1.5 (-3 - 6) 0.66+1.49 (0-5) 2+0.00 (2-2)
BCVA 0.88+0.21 (0.1-1) 0.9+0.15 (0.5-1) 0.78+0.36 (0.1-1) 1+£0.00 (1-1)
Ambliyopia 9 2 2 0
AHP =10° 25 14 2 2
Upshoot 9 21 2 0
Downshoot 4 3 1 0
Esotropia 31 3 0
Exotropia 2 26 1 2
Orthotropia 18 2 7 0

AHP . Abnormal head posture; BCVA: Best corrected visual acuity; D: Diopter.

type I 24 (26%) as compared with type 1 13 (14%) and
type II1 3 (3%) patients. Amblyopia was detected in 13
(14%) patients. Slipped muscle was observed in 1 (2%)
patient with type I after left eye MR recession. The abduction
improved in 7 (16%) patients treated with VRT (with Foster
suture augmentation ) , however, abduction limitations were
not completely eliminated. In this study, overshoots were
eliminated with Y-splitting of LR ( with or without recession)
in 13 (29%) patients, posterior tenon fixation of LR in 2
(4% ) patients. Five (11% ) patients with overshoots required
second surgery in addition to Y — splitting procedure for
residual overshoots. In two patients, posterior fixation suture
was added and in 3 patients 10 myectomy was added to Y-
splitting of LR procedure. Two (4%) patients surgically
treated for severe globe reatraction showed modest
improvement. Postoperatively, in two patients palpebral
fissure increased from 5 mm to 8 mm and 9 mm, respectively.
Abnormal head position was improved in 24 (53%) of the 43
patients, postoperatively. The average follow —up period was
11.91+15.5 (range: 6-84) mo. At the last follow—up, 17
(38% ) patients were orthotropic, 16 (36%) patients were
esotropic, and 12 (27%) patients were exotropic in the
primary position.

DISCUSSION

Previous studies compared the clinical characteristics and
surgical results of three types of DRS involving an old
classification*”7". In the current study, young adults
comprised the majority of patients different from the previous
studies. Furthermore, this study involved four types of DRS
patients according to the current classification. In a study by
Kekunnaya et al'"” | the average age at presentation was 13.84
+13.29 years (range: Smo—72 years). In the present study,
the average age was 15.4+9.18 (range: 1-57) years. To our
knowledge , this study included more patients with higher ages

716

than any previous report. Most of the previous studies reported

. [8,11-14] . . X
female dominancy ™ ~"'. However, some studies did not find

any significant sex difference between DRS types "', This
study consisted of 83% male and 17% female that might be a
result of being followed—up by a tertiary military hospital.

In previous DRS case series, left eye involvement was more
prevalent, with the rates of 65.8%, 74%, and 83.3%,
respectively *'"*"°'In this study, left eye involvement was
65% , which was comparable with the literature. Mohan et
al'® and Park et al'™* reported type I and type III more than
other types of DRS patients. Kekunnaya et al'''’ reported
mostly type I patients involved unilateral or bilateral cases,
followed by type III patients. In contrast to other studies, type
I (60% ) and type 11 (30% ) patients were the most common
types in the present study. In this study population, there
were more type Il patients than previous studies, which may
be due to the fact that patients are referred from around the
country. There has been only one previous study that included
four types of DRS, consisting of 51% type 1, 23% type II,
20% type III, and 5% type IV patients'*’. In this study,
similar to the study of Schliesser et al*' , unilateral type I and
type Il patients were more common than the other types of
DRS.

In previous studies, bilaterality was reported in 2.6%—-20% of
DRS patients, with a greater prevalence of female
patients*'*"*""7" In this study, bilaterality of 12 (13%) the
patients was comparable with the literature and bilaterality was
found to be more prevalent in males similar to the study of
Khan et al'™ study. Mohan et al'*' reported 88% type I and
8% mixed type (type I in one eye and type III in the other
eye) DRS in bilateral patients. Khan et al'™ reported more
type I (68% ) and type Il (24%) in bilateral patients, with
mixed type DRS in two (5%) patients. Kekunnaya et al''"
reported mixed type DRS (3.8% ) (type I in one eye and type
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IT in the other eye) in bilateral patients. In the current study,
bilaterality was found 58% in type I, 8% in type Il and 33%
in type II DRS without mixed type, respectively. The
in DRS

' In some studies, amblyopia was attributed

amblyopia prevalence varied from 5% - 34%

patientst 15-16,19-20

to strabismus, and in other studies, the major amblypiogenic
-17]

factor was anisometropia "', Amblyopia was found in 13
(14%) patients in the present study.

In previous case series, overshoots were mostly associated with
types I-II DRS and types I-III DRS, involving 37.7% —-67%

4810180 T this study, overshoots were eliminated

of patients
in 20 (44% ) patients which were mostly associated with type

I and type II DRS. In the present study, AHP =10° was

found in 43 ( 96%) of the 45 operated patients
preoperatively, which was more frequent than previous
[15-16

reports' ', AHP was significantly less common in type II
than type I and type III DRS patients'"". In this study, type
III patients with AHP =10° was less than type I and type II
patients.

Previous studies reported various results for the preoperative
angle of deviation inprimary position. Zhang et al'"’ reported
that 32.3% of the patients were orthotropic, 25.4% of the
patients were esotropic, and 35.3% of the patients were
exotropic in primary position. Isenberg et al™ reported 43%
orthotropic, 28% esotropic, and 29% exotropic DRS patients
in their study, respectively. Park et al'"*' reported that 59% of
the patients were orthotropic, 17.9% of the patients were
esotropic, and 23.1% of the patients exotropic in primary
position. In the current study, the most common form of
strabismus was esotropia in 36 (38%), exotropia in 31
(33%) patients, respectively. The least common presentation
was orthotropia in 27 (29% ) patients in contrast to previous
studies. Surgical approach to these patients is challenging that
there is no standard method for patients. Surgeons should
individualize their approach based on the amount of ocular
deviation, field of single binocular vision, AHP, globe
retraction, and overshoots'®”?" .

In contrast to previous reports, we preferred unilateral MR
recessionfor esotropia <25 PD in case of unpredictable results
of tight MR recession in young adult ages. Resecting the LR
muscle of the involved eye has been shown to improve the
limited abduction in selected patients'™'. We did not perform
recession only on the normal eye and resection procedure to
any extraocular muscle. In esotropic type I patients, VRT with
or without Foster augmentation improved the abduction'*”
Severe globe retraction in exotropic type Il was managed by
recession of the MR and LR of the involved eye'*. Kubota et
al™ performed MR recession in 76 (58%) esotropic and LR
recession in 48 (35.4%) exotropic patients and reported 89%
success in both primary position and AHP. Kalavar et al.
reported excellent surgical outcome in 78% of patients and
75% improvement in AHP". The present study involved 20
(44%) exotropic and 12 (27%) esotropic patients that
underwent horizontal rectus recession. After surgery, excellent

(78% ) and poor outcomes (22% ) correspond most closely

with Kalevar et al”’ study, postoperative AHP was 53%,
which was lower than previous reports'’’. Rao et al™
performed a Y —splitting of LR (with recession) in 10 patients
(1 orthophoric, 4 esotropic and 5 exotropic patients). They
also performed MR recession in six of these patients due to
severe globe retraction. The average age of the patients was
9.9+£6.9 years, and the improvement in AHP, angle of
deviation, and overshoots were reported in all patients,

postoperatively .

Eisenbaum et al'”’' reported performing
posterior fixation suture ( Faden operation) on the vertical and
horizontal muscles to treat overshoots in patients with DRS. In
contrast to the report by Parks and Mitchell, a study by
Awadein"™ reported that inferior oblique weakening improved
upshoots in selected patients' ™ . In the present study, Y -
splitting of the LR was performed in 17 patients (1
orthophoric, 2 hypertropic and 14 exotropic patients ).
Significant improvement was observed in 12 (88% ) patients
treated with Y — splitting of LR ( with or without LR
recession ). For the residual overshoots, the posterior fixation
suture was added in two patients and inferior oblique
myectomy was added in 3 patients to Y — splitting of LR
procedure. In light of the results of Eisenbaum er al'”’,
posterior fixation suture was more effective in DRS to improve
upshoots. However, no significant effect of inferior oblique
myectomy was detected on the upshoots in the current study.
Comparable with Heo study, 2 (4%) patients with upshoots
were significantly improved with posterior tenon fixation of LR.
Kekunnaya et al'®’ reported that recession of a tight LR could
reduce severe globe retraction, but could also increase the
angle of the ET. In this study, fair to poor outcomes were 22%
that might be related with single MR recession for primary
position deviation < 25 PD esotropia, combined horizontal
rectus recession of involved eye for severe globe retraction and
large angle exotropia in type 4 DRS. Medial rectus was
advanced in two patients due to increase of exotropia in one
patient with severe globe retraction and the other patient with
adduction deficit caused by slipped MR in type 1 DRS.
Patients that underwent VRT (with Foster suture) achieved
satisfactory ocular alignment and abduction improvement in
type 1 patients. Currently, no surgical procedure has
satisfactory outcome for type IV patients'*'. Bilateral large LR
recession was performed in two type IV patients in the present
study. In both cases, there was significant improvement in
AHP, however postoperatively the patients were exotropic
more than 10 PD in the primary position. In the present
study, there was no postoperative complication ( anterior
segment ischemia, new onset vertical or torsional deviation)
and an additional MR recession requirement in patients treated
with VRT'*',

The study included here was limited by its retrospective
nature. However, as in previous reports, the limitations
involved objective measurement of the globe retraction,
overshoots, and AHP. To our knowledge, this is the first
study that included all DRS types with mostly adult Turkish

population, with follow—up for at least 6mo.
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In this study, the majority of patients treated with surgery
were young adults. Despite this sample population, there was
78% success in the angle of deviation in primary position, and
53% improvement in AHP, postoperatively. Satisfactory
outcomes were obtained with Y —splitting and posterior tenon
fixation of LR in patients with overshoots. It is noteworthy that
there is a risk of slipped muscle in a tight MR and an
undercorrection of heterotropia in combined horizontal rectus
recession for severe globe retraction. Satisfactory ocular
alignment obtained in patients treated with VRT with Foster
suture, however, abduction limitations were not completely
eliminated.
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