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Case Report

Surgical Planning for Duane
Retraction Syndrome

Abstract

Introduction: Duane retraction syndrome (DRS) a type of relatively rare type of restrictive
strabismus.

Methods and results: Six cases of DRS comprising of all sub types and their outcome was
discussed simultaneously explaining how to plan surgical treatment for each component of DRS in
each case. Horizontal, vertical deviations, abnormal head position, globe retraction and upshoots /
downshoots were correctable in all cases of DRS.

Conclusion: Satisfactory surgical results can be achieved by operating cases of DRS with
individualized surgical planning.

Abbrevations

PD-prism diopters, ET-esotropia, XT-exotropia, MR - medial
rectus, LR - lateral rectus, OU-both eyes, SR-Superior Rectus, IR-
Inferior Rectus

Introduction

Duane retraction syndrome comprises a group of motility
disturbances in which the common feature is co-contraction of
medial and lateral rectus muscles on attempted adduction of the
involved eye(s). Abnormal clinical features associated with DRS
include horizontal deviation in primary position, abnormal head
position, retraction of the globe on attempted adduction leading to
pseudoptosis, up shoot and/or down shoot in attempted adduction,
amblyopia, A,V and X patterns and various ocular and systemic
anomalies can also occur. The syndrome is bilateral in 10% to 20%
of cases.

(EMG) and
suggest that abnormal firing of lateral rectus is responsible for

Electromyographic saccadic velocity studies
the globe retraction and pseudoptosis on attempted adduction.
Neuropathologic studies confirmed that in at least some patients
with DRS there is co-innervation between lateral rectus and
extraocular muscles innervated by the third cranial nerve. In the two
patients studied, the abducens (sixth cranial) nucleus was absent or
hypoplastic and the lateral rectus innervated by a branch of inferior
division of third nerve.

The etiology of the upshoots and downshoots has been ascribed
by many authors to mechanical factors, specifically a “leash” or
“bridle” effect of a tight lateral rectus (with or without a tight medial
rectus) side slipping over the globe. There is evidence however for
innervational factors, involving coinnervation of vertical rectus
muscles with the lateral rectus that may contribute to the upshoots or
downshoots in some patients. An approach to the surgical treatment
of DRS is presented based upon the analysis of four important
anomalies observed in this group of disorders:

o Primary position alignment
o Abnormal head position
o Severity of retraction

o DPattern of upshoot and downshoot and accompanying A, V
or X pattern

By examining these features in each case an individualized
surgical plan usually can be devised to yield the best possible results.
Selected case examples will illustrate the benefits of this approach
which the author has used to treat DRS.

Materials Methods and Results
Horizontal alignment in primary position

The primary position alignment in DRS can be orthotropic,
esotropic (ET), or exotropic (XT) [1,2]. In some cases, a hypertropia
may occur in addition to the horizontal deviation [3,4].

Duane Syndrome with ET (Table 1), the cases of unilateral DRS
with ET almost always have deviations less than 30 prism diopters
(PD). In cases of ET, part of the surgical plan should include a
recession of the medal rectus of the eye with DRS [2,4]. This is
particularly important if positive forced duction to abduction is
present due to a contracture of the muscle (Figure 1).

Case 1
Diagnosis: Left eye DRS with Esotropia

O/E: Left eye abduction limited, left face turn, FDT strongly
positive for medial rectus, primary deviation 20 prism diopters,
secondary deviation 40 prism diopters

Surgery: Left medial rectus recession 5Smm
Result: Orthophoria in primary position

In many cases the unilateral medial rectus recession can eliminate
the ET in primary position [4]. In two situations however, a recession
of the contralateral medial rectus should also be done.
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One example is DRS with ET for which the surgery is to include a
large ipsilateral lateral rectus recession to treat severe retraction (see
discussion on retraction).

A second example where a bilateral medial rectus recession should
be considered is a subtype of DRS with ET over 20 PD in which there
is limited adduction and very slow adduction saccadic velocities in
the affected eye. In patients with DRS with limited abduction and an
ET of 20 to 25 or more, a large medial rectus recession, up to 6 or
7mm has been recommended [2,4,5]. If adduction saccadic velocities
are very slow and limitation of adduction is present, one should
consider limiting the recession of the medial rectus of the affected eye
to no more than 5 mm and adding a recession of the opposite medial
rectus to fully correct the ET.

Duane Syndrome with XT (Table 1), A patient with XT requires
a weakening of the ipsilateral lateral rectus in the surgical plan [2,4-6]
(Figure 2). If the retraction is severe and an abnormal head position
is present due to the incomitant horizontal deviation, this procedure
can also relieve these anomalies. If the XT is over 25 PD, consideration
should be given to including a recession of the contralateral lateral
rectus (Figure 3).

Case 2

Diagnosis: Left eye DRS with exotropia

Table 1: Approach to Treatment of Primary Position Deviation.

Adduction Saccadic Velocity Recommended Procedure

Deviation (PD) Adduction Limitation

O/E: Right face turn, exotropia of 20 prism diopters
Surgery: Left lateral rectus recession 8mm
Result:Face turn corrected and orthophoria

Case 3
Diagnosis: Right eye DRS with exotropia

OJE: left face turnl5’, primary deviation 25 prism diopters and
secondary deviation 40 prism diopters exotropia

1surgery: Right lateral rectus recession 9Imm

Result: residual exotopia, primary deviation 15prism diopters,
secondary deviation 25prism diopters exotropia and residual left face
turn

2"surgery: Left lateral rectus recession 9mm on adjustable suture
Result: Corrected compensatory head posture, Orthophoria in
primary position

Forced duction testing must be done at the start of surgery
and periodically during the operation as the various tissue planes
are entered and recessed. If restrictions have not been sufficiently
released to normalize forced ductions, then the amount of recession
of a contractured muscle may have to be adjusted during surgery.

Comments

(deg/sec)
ET <20 0% to 25% > 150 Sifgss ipsilateral MR 3 to Recess MR enough to free forced ductions
ET > 20 0% to 25% > 150 Recess ipsilateral MR > 5 mm Add contralateral ‘MR recession if recessing Ipsilateral
LR to treat retraction
ET>20 > 50% <150 Recess MR <5 mm Adq Ipsilateral recession >5mm can cause XT
contralateral MR recession postoperatively
XT <25 > 25% Recess ipsilateral LR Recess LR enough to free forced ductions
XT>25 > 25% Recess LR OU

PD-prism diopters, ET-esotropia, XT-exotropia, MR-medial rectus, LR-lateral rectus, OU-both eyes

Figure 1: Case 1 before and after surgery.

case 1 - after Sx orthhoria

case 1- before Sx left face turn
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case 2 - before Sx right face turn

case 2 - after Sx face is straight

case 2 - after Sx orthophoria

Figure 2: Case 2 before and after surgery.

case 3 - after End Sx face is
straight and orthophoria

Figure 3: Case 3 before and after surgery.

Abnormal Head Positions

Abnormal head postures are frequently seen in DRS [7,8]. A
patient with an incomitant strabismus will adopt a head posture to
obtain comfortable single binocular vision. If there is an imbalance of
muscle forces in the primary position, the patient will select a field of
gaze where the affected eye has a balance of forces [2,9,10].

In DRS with ET and limited abduction, a face turn toward the
side of the affected eye is often noted (Figure 1). A medial rectus
contracture is commonly found due to an imbalance of the forces
of the medial rectus-lateral rectus agonist-antagonist muscle pair.
Conversely, in DRS with XT and markedly limited adduction, it if the
lateral rectus that often undergoes contracture then a face turn to the
side opposite the affected eye may result (Figures 1 and 3).

The surgical plan must include releasing of horizontal restrictions,
including muscle contractures.

Retraction of the globe

Electrophysiologic studies of DRS confirm that the lateral rectus
innervation pattern is abnormal in almost all cases, leading to co-
contraction with the medial rectus on attempted adduction [5,11].
The resulting pseudoptosis that is observed clinically is rarely due to
orbicularis or levator inhibition [3,6-8]. In this study, retraction was
considered “severe” if there was at least a 50% narrowing of the center
of the palpebral fissure on attempted adduction as compared to the
primary position (Table 2).

In order to reduce retraction in severe cases where the lateral
rectus contributes a strong force either by significant co-contraction
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or by abnormal stiffness, the muscle must be recessed. In a case of
DRS with XT, the recession of a tight, fibrotic muscle of 7 or 8 mm
can significantly reduce the retraction and, at the same time, reduce
the deviation [2,4,10]. In cases of DRS with XT in which the lateral
rectus appears structurally normal at surgery or in cases of DRS
with ET, retraction of a significant degree can be relieved with a
larger recession of the muscle. It should be recessed 10 to 12 mm or
more (Figure 5). If a non-fibrotic muscle is not recessed more than
7 or 8 mm in such cases, the abnormally co-contracting muscle can
still “take up its slack” and a cosmetically poor enophthalmos on
adduction can recur.

Upshoots and Downshoots

These abnormal movements are frequently seen in DRS and are
generally associated with A, V or X patterns [4,6,7,11-13]. Several
authors have addressed the etiology of these vertical movements both
from mechanical and innervational considerations (Table 3).

Mechanical causes

The mechanical cause for upshoots and downshoots has been

Table 2: Approach for Treatment of Severe Retraction.

attributed to the side-slip of a tight lateral rectus as the adducted
globe moves above or below the horizontal plane [10,13,14].
This has been termed a “bridle” effect [10,14]. The upshoots and
downshoots caused by side-slip of the lateral rectus can be improved
by several options. One approach is to recess the muscle. The dosage
of recession is determined by the stiffness of the lateral rectus on
forced ductions and whether the muscle is found to be fibrotic on
examination at surgery. Recession a very stiff, fibrotic muscle 7 or
8 mm can significantly reduce the bridle effect and correct an XT of
up to 20 to 25 PD in primary position. A non-fibrotic lateral rectus
with mildly positive forced ductions should be recessed more, at least
10 to 12mm, to achieve the same goal. If the appropriate amount of
surgery is performed, any pre-existing A, V, or X pattern should be
significantly reduced or eliminated.

* Alternatives include Y-splitting or posterior fixation suture

Alternative surgical approaches include: posterior fixation
(Faden) sutures on the lateral rectus, with or without similar sutures
on the ipsilateral medial rectus, along with appropriate recessions of

Deviation Forced Duction on adduction LR Structure at Surgery Recommended Procedure Comments
XT Free /positive Normal Supramaxmsnateral LR
recession(>10mm)
I - S ]
XT Positive “Fibrotic” Large ipsilateral LR recession Recgss 8 mm if forced
(7 to 8 mm) ductions not freed
ET Free /positive Normal LR recession >10mm Concurrent ipsilateral MR
recession for ET
ET Positive “Fibrotic” Recess LR at least 7 to 8 mm | will further lessen retraction
XT or ET Positive Scleral traction band Regess LR 7 to 8 mm and LR recession alope may not
excise band lessen the retraction

Figure 4: Case 4 before and after surgery.

case 4 - before Sx LE upshoot on

case 4 - after Sx upshoot reduced

-

right gaze
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Table 3: Approach for Treatment of Upshoots and Downshoots.

Pattern of Vertical Movement

Position(s) Where Observed

Vertical in Primary

" Recommended Procedure
Position

Abrupt movement as eye moves

above/below the Horizontal Adduction

Mechanical

Normal LR: Supramax LR
recession (>10 mm) Fibrotic LR:
Recess LR at least 7 to 8 mm

Small (< 5 prism
diopters)

Gradual movement as eye Moves
to primary position and into
adduction

Innervational

Primary position and adduction

Upshoot: Recess SR Downshoot:
Recess IR (with appropriate
horizontal muscle surgery for ET
or XT)

Large (upto 25 prism
diopters)

LR - lateral rectus, SR = Superior Rectus, IR = Inferior Rectus

case 5 - before Sx LE Exotropia
and Hypertropia

lateral rectus recession

case 5 - before Sx LE up shbot and

case 5 - after Sx LE residual Exotropia
& no Hypertropia requiring RE

globe retration on right gze

case 5 - after Sx LE decreased
up shoot and globe
retration on right gze

Figure 5: Case 5 before and after surgery.

these muscles [13,14], and splitting of the lateral rectus tendon into a
Y configuration (Figure 4) [15].

Case 4

Diagnosis: Left eye DRS with upshoot and globe retraction on
right gaze

O/E: Orthophoria in primary position, palpebral fissure changes
and upshoot of left eye on right gaze

Surgery: “Y” splitting of left lateral rectus
Result: Palpebral fissure changes and upshoot were reduced

Innervational Causes: Innervational anomalies may explain some
cases of anomalous vertical movements. There is EMG evidence
for co-contraction of superior rectus, with or without the inferior
oblique, with the lateral rectus associated with upshoots, and for
inferior rectus co-contraction with the lateral rectus in cases of
downshoots [3,5,11,12]. Neuropathologic and neuroimaging studies
have shown the lateral rectus to be innervated by a branch of the
third cranial nerve in DRS. These results suggest that combinations

of vertical rectus muscle-lateral rectus muscle co-innervation should
be responsible for upshoots and downshoots in at least some cases.
In these patients, preoperative magnetic resonance imaging should
be done to study the relationship of extra ocular muscles with third
nerve.The anomalous movements should respond to weakening the
appropriate vertical muscle(s) along with appropriate horizontal
muscle surgery (Figure 5).

Case 5
Diagnosis: Left eye DRS with Exotropia and Hypertropia

O/E: Severe globe retraction and gradual upshoot o right gaze, 30
prism diopters exotropia and 20 prism diopters hypertropia

Surgery: left lateral rectus recession 15 mm and left superior
rectus recession 7mm after adjustable suture

Result: Globe retraction, uphoot on right gaze are decreased, but
there is residual exotropia of 15 prism diopters requiring right lateral
rectus recession in second surgery.

Two clinical findings in a case of DRS with anomalous vertical

Citation: Puligadda RK (2015) Surgical Planning for Duane Retraction Syndrome. J Clin Res Ophthalmol 2(2): 019-025. DOI: 10.17352/2455-1414.000012

023


http://dx.doi.org/10.17352/2455-1414.000012

Puligadda (2015)

case 6 - after Sx onhophoia

Figure 6: Case 6 before and after surgery.

movements may indicate that the patient falls into the subgroup
where there is primarily an innervational cause. The first sign is
the pattern of a gradual movement of elevation or depression. The
vertical deviation steadily increases as the affected eye moves from
abduction to primary position and into adduction. By contrast, in
the mechanical form the eye usually remains in the horizontal plane
or close to it, as the eye moves into adduction. And the flip-up or
flip-down is typically abrupt and occurs as the eye rises just above or
depresses just below the horizontal plane [10,14,15].

Case - 5 shows a pattern of gradual upshoot with a large vertical
tropia in primary position, suggesting an innervational cause. It
illustrates the fact that in carefully selected cases, the weakening of a
vertical rectus muscle can significantly relieve an anomalous vertical
movement, as well as retraction, in DRS without overcorrecting the
vertical deviation in the primary position.

Bilateral duane syndrome

This entity represents up to 20% cases of DRS [1,4,7,10,16].
There are no large series describing consistent approaches to or
results of treatment in this disorder, primarily because there are so
many variations of presentation. Cases can be symmetric with mild
or severe retraction, and the primary position deviations can range
from small (15 to 20 PD) to large (60 to 70 PD) [4] (Figure 6). Cases
can also be very asymmetric, and the two eyes can have two different
forms of DRS (eg: one with limited abduction and the other with
limited adduction) [4,7].

Case 6
Diagnosis: Bilateral DRS with esotropia

O/E: Limited abduction both eyes, FDT positive for both medial
rectii, Deviation > 50 prism diopters with fixing right eye or left eye

case-6 before Sx BE Esotropia

i .

case-6 before Sx on left gaze

Surgery: Bilateral medial rectus recession 6 mm each eye
Result: Orthophoria in primary position

Because there is such variability in presentation of bilateral DRS,
each case must be approached on an individual basis. It is probably
advisable to consider the correction of any face turn as the primary
goal of surgery. As discussed earlier, this requires appropriate
surgery on the preferred eye, as it “governs” the head position. The
second consideration is the deviation in primary position. While
the surgery on the preferred eye may simultaneously help correct
the misalignment, in many cases one should be prepared to work on
muscles in the other eye, as well as to totally eliminate the angle.

Discussion

There has been an emphasis in recent years on categorizing
DRS (eg: Types L, II and III based upon the pattern of limitations of
ductions in the affected eye [4-7]. Huber attempted to justify such
a scheme bases upon EMG data [12]. However, clinically there
is actually a spectrum of these patterns in DRS. Many cases have
intermediate ranges of duction limitations causing them not to fall
nicely into one of the “pure” categories [3,7].

Other authors have avoided such dogmatic
categorizations [1,6,8,17]. Instead, they pointed out the variability of
findings and used other parameters to analyze their data. In planning
surgery on a given case, it is best not to adhere to pure classifications,
as this limits versatility in planning the optimal surgical procedure

for that patient.

carefully

It is hoped that the approach listed here will be of assistance in
selecting an appropriate surgical plan for a given case of DRS. Before
surgery, co-existing significant refractive errors, anisometropia, and
amblyopia must be treated. In addition, systemic anomalies associated
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with DRS [7,16] should be noted, and appropriate referral to medical
consultants may be indicated in the full evaluation of patients.

Conclusion

Satisfactory cosmetic results can be achieved after operating

Duane retraction syndrome in terms of horizontal squint, upshoot /
downshoot, retraction of globe or abnormal head position.
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