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Surgical management of strabismus in Duane retraction syndrome

Ramesh Kekunnaya, MD, FRCS,aStephen Kraft, MD, FRCSC,bVenkateshwar B.
Rao, MD,c Federico G. Velez, MD,d,e,fVirenderSachdeva, MS,gand David G.
Hunter, MD, Phd

J AAPOS 2015;19:63-69
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Kraft SP. Resecting the lateral rectus in unilateral Duane syndromewith esotropia
and limited abduction. Binoc Vis Strab Q 2010;25: ) ¢ -57
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(An innovative approachto transposition surgery is effective in treatment of

Duane’syndrome withesotropia. Invest Ophthalmol Vis Sc 2006;47:ARVO E-
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Superior Rectus Transposition and Medial Rectus
Recession for Duane Syndrome
and Sixth Nerve Palsy
Reshma A. Mehendale, MD; Linda R. Dagi, MD; Carolyn Wu, MD; Danielle
Ledoux, MD;
Suzanne Johnston, MD; David G. Hunter, MD, PhD
Objective:To  describe our results wusing augmented temporalsuperior
rectustransposition (SRT) with adjustablemedial rectus muscle recession (MRc) for
treatmentof Duane syndrome and sixth nerve palsy.
Methods: Retrospective surgical case review of patientsundergoing SRT.
Preoperative and postoperativeorthoptic measurements were recorded. Minimum
follow-up was 6 weeks. Main outcome measures includedthe angle of esotropia in
the primary position and the angleof head turn. Secondary outcomes included
duction limitation,stereopsis, and new vertical deviations.
Results: The review identified 17 patients: 10 withDuane syndrome and 7 with
sixth nerve palsy. CombiningSRT with MRc improved esotropia from 44 to 10
prism diopters (P=.001), reduced abduction limitationfrom —4.3 to —2.7 (P=.001),
and improved compensatoryhead posture from 28° to 4° (P=.001). Stereopsis was
recovered in 8 patients (P=.03). Three patients requireda reoperation: 1 for
overcorrection and 2 for undercorrection.A new primary position vertical
deviationwas observed in 2 patients with complex sixthnerve palsy and none with
Duane syndrome. No patientdescribed torsional diplopia.



Conclusions:Superior rectus transposition allows forthe option of simultaneous
MRc in patients with severeabduction imitation who require transposition surgery.
Combining SRT and MRc improved esotropia, head position,abduction limitation,
and stereopsis without inducingtorsional diplopia.

Arch Ophthalmol. 2012;130(2):195-201
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Diagram representation of the superior rectus transposition (SRT) plus medial
rectus recession (MRc) procedure. A, The MRc procedure with adjustablesutures.
B, The SRT technique with augmentation suture. The amount of muscle included
In the augmentation suture appears in the rendering to be less than.one-quarter of
the muscle width after tying the knot
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Superior Rectus Transposition vs Medial Rectus Recessionfor Treatment of
Esotropic Duane Syndrome

Shigiang Yang, MD; Sarah MacKinnon, MSc, OC(C); Linda R. Dagi, MD; David
G. Hunter,MD, PhD



IMPORTANCE Superior rectus transposition (SRT) with or without medial rectus
recession (MRc) has been introduced as an alternative toMRc alone for treatment
of esotropic Duane syndrome; however, the effectiveness of these procedures has
not been compared previously.

OBJECTIVE To compare the safety and efficacy ofMRc and SRT in treatment of
Duane syndrome.

DESIGN, SETTING, AND PARTICIPANTS Retrospective medical record review
of all patients with esotropic Duane syndrome who underwent surgical treatment
from January 1, 2006, through December 31, 2012, in a multispecialty, hospital-
based pediatric ophthalmology/adult strabismus practice at Boston Children’s
Hospital. Patients in the SRT group underwent SRT with or without MRc; those in
the non-SRT group underwent unilateral or bilateral MRc.

EXPOSURES Surgical treatment of esotropic Duane syndrome.

MAIN OUTCOMES AND MEASURES Binocular alignment, ocular ductions,
head position, stereopsis, and fundus torsion were recorded before surgery and at
the 2-month and final postoperative visits.We also evaluated postoperative drift.
RESULTS The medical record review identified 36 patients who underwent 37
procedures, including 19 in the SRT group (13 SRT + MRc and 6 SRT alone) and
18 in the non-SRT group (11 unilateral MRc and 7 bilateral medial rectus
resession). Mean MRc was smaller when performed with SRT (3.3 vs 5.3 mm; P =
.004). Although the initial deviation was larger in the SRT group, both groups had
a similar improvement in esotropia and head turn. Abduction improved by at least
1 unit in 15 of 19 patients in the SRT group (79%) vs 5 of 18 in the non-SRT group
(28%). In 24 patients followed up for more than 6 months, mean
esotropiadecreased from 8.2 to 6.1 prism diopters (A) in the SRT group (n = 12)
but increased from 7.2

to 10.9A in the non-SRT group (n = 12).

CONCLUSIONS AND RELEVANCE The combination of SRT and MRcwas
more effective than MRc or bilateral medial rectus resession at improving
abduction while allowing for a smaller recession to align the eyes and eliminate a
compensatory head posture. Although any surgery on the vertical rectus muscles



should in theory increase the risk for vertical or torsional complications, to date
this theory has not been borne out in our patients. Patients treated with SRT appear
to have a reduced likelihood of long-term undercorrection.We therefore
recommend SRT with adjustable MRc for treatment of Duane syndrome in patients
with larger amounts of esotropia.

JAMA Ophthalmol. 2014;132(6):669-675. doi:10.1001/jamaophthalmol.2014.358
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Assessment of torsion after superior rectus transposition with or without medial
rectus recessionfor Duane syndrome and abducens nerve palsy

Federico G. Velez, MD, Erica Oltra, MD, Sherwin J. Isenberg, MD, and Stacy L.
Pineles, MD

BACKGROUND: Superior rectus transposition with or without medial rectus

recession has been advocatedfor the treatment of abducens nerve palsy and
esotropic Duane syndrome. Early reportshave focused mainly on postoperative
ocular alignment, but there is concern that superior

rectus transposition may induce torsional misalignment. The purpose of this study
was toevaluate torsional outcomes after superior rectus transposition surgery using
prospectivepreoperative and postoperative torsional assessments.

METHODS: Prospective measurements were performed on all patients undergoing

superior rectustransposition. Preverbal infants were assessed using fundus torsion
evaluating the positionof the fovea relative to the optic nerve; older children/adults
underwent double Maddoxrod (DMR)assessment of torsion.

RESULTS: A total of 11 subjects met the study inclusion criteria. The etiology of

strabismus was anabducens nerve palsy (n = 7) or Duane syndrome (n = 4). For the
subjects evaluated byfundus torsion (n = 4), there was no significant change in

torsion for 3 (75%). For thosesubjects undergoing DMR (n = 7), there was a



significant change in subjective torsion(4.7+ 3.8°excyclotorsion vs
0.0£5.0°excyclotorsion; P =0.004). Esotropic deviationimproved significantly for

all subjects (39A+ 23Avs 6.5A+13A; P =0.001) and nosignificant mean vertical

deviation postoperatively, although 1 patient had a clinicallysignificant

postoperative hypertropia measuring 14A. Abduction also improved significantly(-
42+09vs-28=+1,P=0.0001).
CONCLUSIONS:In this patient series, superior rectus transposition with medial

rectus recession did not haveclinically significant induction of torsional diplopia as
a result of the procedure.
(J AAPOS2014;18:457-460)

Comparison of augmented superior rectus transposition with medial rectus
recession for surgical management of esotropic Duane retraction syndrome
ShailjaTibrewal, MS,aVirenderSachdeva, MS, DNB,bMohammed Hasnat Ali,
MBA,c and Ramesh Kekunnaya, MD, FRCSd

BACKGROUND: Medial rectus recession (MRc) and vertical rectus transpositions
are procedures used to treat esotropic Duane retraction syndrome. Recently
superior rectus transposition (SRT) combined with MRc has also been shown to
improve primary alignment and abduction.

The purpose of this study is to compare the results of augmented (ie, with scleral
fixation)SRT with or without MRc with either unilateral or bilateral MRc for
treatment of esotropic Duane syndrome.

METHODS :The medical records of patients who underwent surgery for esotropic
Duane syndrome between May 2007 and February 2013 were retrospectively
reviewed. Success was defined as alignment within 8A of orthotropia and abnormal
head posture of>5°.

RESULTS :There were 8 patients in the SRT group (6 of whom had additional
ipsilateralMRc) and 13 in the MRc group (6 unilateral and 7 bilateral). In the SRT

group, the mean preoperative deviation was 20A of esotropia; the mean



postoperative deviation, 3A. In the MRc group, the mean preoperative deviation
was 24Aof esotropia; the mean postoperative deviation, 4A. The success rate was
87% in the SRT group; 77%, in MRc group (P =0.98). Mean abduction limitation
improved from -3.6 to -2.4 units in the SRT group and from -3.6 to -3.3 units in the
MRc group (P = 0.003). Induced vertical deviation or subjective torsion was not
seen. Three patients in each group developed adduction limitation postoperatively.
CONCLUSIONS: Although both the procedures successfully correct esotropia in
Duane syndrome, SRT with or without MRc has the additional advantage of
improving abduction. (J AAPOS 2015;19:199-205)
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