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Review Article

Management of Duane retraction syndrome: A simplified approach

Nripen Gaur, Pradeep Sharma

Duane	retraction	(or	co‑contraction)	syndrome	is	a	congenital	restrictive	strabismus	which	can	occur	either	
as	an	 isolated	entity	or	 in	conjunction	with	other	congenital	anomalies	and	is	now	listed	as	a	congenital	
cranial	 dysinnervation	 disorder.	 It	 is	 characterized	 by	 co‑contraction	 of	 horizontal	 recti	 on	 attempted	
adduction	causing	globe	retraction	along	with	variable	amounts	of	upshoots	or	downshoots.	It	may	have	
limited	 abduction	 or	 adduction	 or	 both	 and	 present	 as	 esotropic,	 exotropic,	 or	 orthotropic	Duane.	 The	
diagnosis	of	this	disease	is	usually	clinical.	However,	recent	research	has	provided	a	greater	insight	into	the	
genetic	basis	of	this	disease	paving	a	way	for	a	greater	role	of	genetics	in	the	diagnosis	and	management.	
This	 disease	 can	 have	 a	 varied	 presentation	 and	 hence	 the	 treatment	 plan	 should	 be	 tailor‑made	 for	
every	patient.	The	indications	for	surgery	are	abnormal	head	posture,	deviations	in	the	primary	position,	
retraction	and	narrowing	of	palpebral	aperture	and	up‑	or	downshoots	during	adduction,	and	sometimes	
also	 to	 improve	abduction.	The	arrival	of	newer	 surgical	 techniques	of	periosteal	fixation	 (PF)	of	 lateral	
rectus	(LR),	partial	vertical	rectus	transposition,	or	superior	or	inferior	rectus	transposition	in	addition	to	LR	
recession	with	Y‑split	has	vastly	improved	the	management	outcomes,	providing	not	only	primary	position	
orthophoria	but	also	increased	binocular	visual	fields	as	well.
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Duane	 retraction	 syndrome	 (DRS)	 is	 a	 congenital	 complex	
strabismus.	 This	 condition	was	 first	 described	 by	 Stilling	
in	1887.	However,	 it	was	 later	made	popular	by	Alexander	
Duane	who	published	 a	 series	 of	 54	 patients	 having	 this	
condition.	The	 frequency	of	 this	 syndrome	 in	 the	 general	
population	of	strabismus	patients	is	1–4%.[1] This disease has a 
female	preponderance	with	about	60%	of	affected	individuals	
being	 females.[2]	About	 80%	of	 cases	 are	unilateral	with	 a	
predominance	of	the	left	eye	being	affected.[3]	DRS	is	included	
in	a	group	of	disorders	called	congenital	cranial	dysinnervation	
disorders.[4]	These	disorders	 can	have	a	varied	presentation	
which	is	caused	by	either	primary	or	secondary	dysinnervation.

Etiopathogenesis
A maldevelopment due to any insult to the development of 
the	sixth	nerve	nucleus/nerve	at	4–8	weeks	of	gestation	has	
been	 shown	 to	be	 the	 causative	 factor	 in	 the	development	
of	this	disease	process.[5]	The	branches	of	the	third	nerve,	in	
turn,	are	redirected	to	the	lateral	rectus	(LR).	This	abnormal	or	
paradoxical	innervational	impulse	to	the	horizontal	recti	is	the	
basic	pathology	of	this	disease.	The	LR	may	exhibit	a	spectrum	
of	abnormal	innervational	pattern	ranging	from	paradoxical	
to	the	subnormal	innervation.	In	some	cases,	even	the	medial	
rectus	(MR)	may	have	subnormal	innervations	owing	to	the	
redirection	 of	 developing	 nerve	 fibers	 to	 the	 sixth	 nerve.	
Secondary	muscle	changes	may	occur	in	the	form	of	contracture	

and	subsequent	fibrosis	of	MR	and	superior	rectus	as	a	result	
of	constant	esotropia	and	upshoots,	respectively.

Clinical Features and Diagnosis
The	diagnosis	 of	DRS	 is	usually	 clinical.	Molecular	genetic	
testing	 is	 being	 investigated	 for	 this	 disease;	 however,	 it	
remains	 in	 infancy.	 It	 involves	 single	 gene	 testing	 using	
sequential	 and	deletion/duplication	 analysis	 of	 the	CHN1	
gene[6]	which	is	known	to	cause	isolated	familial	DRS,	and	more	
genes	which	are	also	being	identified.	This	disease	has	been	
differentiated	into	three	subtypes	on	the	basis	of	myography	
by	Huber.[7]	Apart	from	these,	it	can	also	be 	classified	on	the	
basis	of	the	primary	position	deviation	into	eso‑DRS,	exo‑DRS,	
and	ortho‑DRS.[8]	This	classification	is	easier	to	use	for	surgical	
planning.[9 ]	High‑definition	magnetic	resonance	imaging	has	
shown	the	absence	of	abducens	nerve/nucleus	in	many	studies	
as	well	as	secondary	changes	in	the	extraocular	muscles.[10,11]

DRS	is	characterized	by	the	limitation	of	abduction	and/or	
adduction	along	with	a	narrowing	of	palpebral	aperture	and	
retraction	of	the	globe	and	variable	upshoot	and	downshoot	of	
the	globe	on	attempted	adduction.	The	patients	may	also	have	
a	face	turn	to	achieve	binocularity.

Other	ocular	findings	may	include	nystagmus,	anisocoria,	
ptosis,	epibulbar	dermoid,	congenital	cataract,	heterochromia,	
and	optic	nerve	hypoplasia.	DRS	has	also	been	shown	to	be	
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Figure 2: (a) Abduction deficit in a patient with left eso‑DRS successfully managed by SRT alone (b)

b

a

associated	with	gustatory	 lacrimal	 reflex	or	 crocodile	 tears.	
The	clinical	features	may	vary	from	case	to	case	and	one	may	
see	a	myriad	of	presentations.	About	30%	of	cases	of	DRS	are	
associated	with	 congenital	 syndromes.	Among	 the	 isolated	
cases	of	DRS,	90%	are	sporadic,	whereas	the	remaining	10%	
are	inherited.	Several	syndromic	associations	of	DRS	have	been	
noted	out	of	which	the	most	common	ones	include	Goldenhar	
syndrome,	Wildervanck	 syndrome,	  	 spalt	 like	 transcription	
factor	4	 (SALL4)‑related	 syndromes,	 spalt	 like	 transcription	
factor	 1	 (SALL1)‑related	 syndromes,	 and	 homeobox	A1	
(HOXA1)‑related	disorders.[6]	Genetic	basis	of	DRS	 is	being	
explored	in	detail	and	in	future	it	may	play	a	bigger	role	in	
its	management.

Major	differentials	 of	 this	 condition	 include	 sixth	nerve	
palsy,	Moebius	syndrome,	infantile	esotropia,	and	congenital	
oculomotor	 apraxia.	At	 the	 outset,	 the	most	 characteristic	
feature	of	a	DRS	(or	any	restrictive	strabismus)	is	the	minimal	
ocular	deviation	vis‑a‑vis	the	marked	limitation	of	abduction;	
paralytic	 strabismus	would	have	both	 in	 a	 commensurate	
degree.	A	simple	patch	test	can	rule	out	the	presence	of	infantile	
esotropia	as	it	may	have	minimal	limitation	of	abduction	which	
would	also	reduce	after	patching.	Moreover,	these	conditions	
can	be	ruled	out	on	the	basis	of	the	absence	of	characteristics	

like	globe	retraction,	narrowing	of	the	palpebral	aperture	on	
attempted	adduction,	and	upshoots	or	downshoots.

The	 role	 of	 evaluating	 for	 associated	 refractive	 errors	
especially	anisometropic	amblyopia	and	treating	it	cannot	be	
overemphasized	to	restore	full	binocularity,	which	is	mostly	
preserved	with	anomalous	head	posture.

Surgical Management
The	primary	indication	for	surgery	in	DRS	is	the	correction	of	
primary	position	deviation	and	anomalous	 face	 turn.	Apart	
from	this,	 surgery	can	also	be	done	 to	ward	off	cosmetically	
unacceptable	globe	retraction	and	upshoots	or	downshoots,	which	
are	present	as	a	result	of	severe	co‑contraction	of	LR	and	MR	on	
attempted	adduction.	While	planning	surgery,	 it	 is	 important	
to	look	for	any	contracture/fibrosis	in	medial	rectus	and	LR	by	
doing	forced	duction	tests	(FDTs).	The	presence	of	anomalous	
LR	activity	can	be	detected	with	the	help	of	force	degeneration test 
of	Romero‑Apis.	This	test	is	extremely	useful	in	confirming	LR	
innervation	during	adduction	and	the	missing	LR	innervation	
on	abduction	and	thus	helps	in	deciding	the	plan	of	surgery.	If	
binocular	vision	is	present	with	cosmetically	acceptable	ocular	
appearance	and	not	much	of	co‑contraction,	surgery	must	not	be	
undertaken	just	for	improving	the	abduction	limitation.

Figure 1: (a) Preoperative photograph of a patient with left eye eso-DRS. The patient underwent MR recession in the affected eye leading to 
orthophoria in the postoperative period, corrected downshoot, but has some adduction deficit (b)

b

a



18	 Indian Journal of Ophthalmology	 Volume	67	Issue	1

Figure 3: Flow diagram summarizing management of eso-DRS

Eso-DRS
Classically,	eso‑DRS	cases	do	not	have	normal	LR	function,	but	
anomalous	LR	action	occurs	during	adduction.	These	patients	
have an esodeviation in the primary position and as a result, 
they	assume	a	corrective	face	turn.	Before	planning	any	surgery	
in	DRS,	it	is	imperative	to	check	FDT	to	rule	out	MR	contracture	
in	 the	 affected	eye.	A	 tight	MR	should	always	be	 recessed,	
but	only	minimally	as	per	the	tightness	of	MR	because	a	little	
more	MR	recession	may	induce	synergistic	divergence,	limited	
adduction,	and	exotropia	in	adduction.	In	cases	with	minimal	
anomalous	LR	activity	and	normal	LR	abducting	force,	a	small	
MR	recession	in	the	affected	eye	may	suffice.[12,13] A single MR 
recession	has	been	done	in	the	affected	eye	in	case	of	deviations	
less	the	20	prism	diopters	(PD)	[Fig.	1].	Those	with	anomalous	
LR	activity	 should	be	 tackled	by	LR	weakening	procedures	
with	Y‑splitting	in	addition.

If	the	MR	is	not	tight	and	the	co‑contraction	is	minimal	or	
mild,	one	may	do	just	superior	rectus	transposition	(SRT)	or	
inferior	 rectus	 transposition	 (IRT)	or	partial	vertical	 rectus	
transpositions	 (pVRTs).	Other	 treatment	 options	 include	
asymmetric	 bilateral	MR	 recessions.[14]	 This	 is	 especially	
suited if the esodeviation is large and the MR tightness on 
FDT is minimal .	Asymmetric,	 larger	MR	recession	done	in	
the	good	(fellow	eye)	to	produce	a	fixation	duress	not	only	
corrects	the	primary	position	esotropia	but	also	decreases	the	
likelihood	of	contracture	of	the	MR	in	the	affected	eye.	The	
fixation	duress	in	the	good	eye	leads	to	a	continuous	inhibition	
of	 the	affected	eye’s	MR.	One	must	never	 resect	LR	 in	 the	
involved	eye,	although	it	has	been	described	in	an	odd	case.[15 ]

In	 cases	with	 significant	 upshoot	 or	 downshoot,	 the	
co‑contraction	 needs	 to	 be	 countered	 by	 the	 recession	 of	
ipsilateral	LR	with	 a	Y‑split[16] in addition to the tight MR 
of	the	affected	eye.	In	this	procedure,	the	LR	is	split	from	its	

insertion	to	18–20	mm	posteriorly	and	the	two	halves	are	placed	
at	a	distance	of	20–22	mm	apart.	A	recession	LR	of	6–7	mm	is	
usually	required	partly	 to	reduce	 the	 increased	 tension	due	
to	stretch	by	Y‑split	and	also	to	reduce	the	retraction	due	to	
co‑contraction.	This	procedure	has	been	shown	to	be	effective	
in	tackling	severe	upshoot	and	downshoot.

The	 abduction	 deficit	 can	 be	 tackled	 by	 transposition	
procedures	like	SRT[17,18] [Fig.	2]	or	a	VRT	to	LR,[19] if there is no 
significant	anomalous	LR	recruitment	causing	co‑contraction.	It	
has	been	found	that	the	combination	of	SRT	and	MR	recession	
is	more	effective	than	MR	recession	or	bilateral	MR	recession	
at	improving	abduction	while	allowing	for	a	smaller	recession	
to	obtain	alignment.[17]	However,	 in	 cases	with	uncorrected,	
severe,	anomalous	LR	recruitment,	 transposition	procedures	
are	not	 indicated	as	 they	may	worsen	adduction,	 retraction,	
and	vertical	offshoots.	Moreover,	in	case	the	MR	and	LR	are	
both	 to	be	operated,	 adding	 the	SRT	or	even	partial	VRT	 is	
fraught	with	 the	danger	of	 anterior	 segment	 ischemia.[20] In 
cases	where	the	affected	eye	is	the	fixing	eye,	surgery	should	
be	performed	in	the	affected	fixing	eye	to	ward	off	the	large	
secondary	deviations	that	occur	in	non‑fixing	eye.	We	generally	
prefer	a	“balanced”	partial	VRT	to	SRT	as	the	latter	has	a	risk	of	
vertical	incomitance	and	inducing	torsion.[21]	Velez	et al.[22] have 
suggested	doing	SRT	in	cases	with	preoperative	hypotropia,	
inferior	 recti	 transposition	 in	preoperative	hypertropia,	 and	
pVRT	in	case	of	no	preoperative	vertical	deviations.	In	patients	
with residual esotropia after undergoing VRT and having a 
negative	FDT,	one	must	 explore	 the	 transposed	muscles	 to	
look	for	their	migration	or	slippage.[23]	Fig.	3	summarizes	the	
management	protocol	for	eso‑DRS.

Exo-DRS
Exo‑DRS	patients	present	with	a	primary	position	exotropia	
and	may	have	significant	upshoots	and/or	downshoots	along	
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Figure 5: (a) Preoperative photograph of a patient with left eye exo-DRS. The patient underwent supramaximal LR recession (15 mm) in the 
affected eye leading to the improvement in exodeviation but sill a residual exotropia was present (b) which was corrected by LR recession in the 
other eye leading to orthophoria (c)

c

b
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Figure 6: (a) Consecutive esotropia in a patient with exo-DRS managed with PF earlier, which was managed successfully by pVRT leading to 
improved abduction, but has residual upshoot in adduction (b)

b

a

Figure 4: (a) Severe upshoots in a patient with left exo-DRS managed effectively by left LR recession with Y-split (b)

b
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Figure 9: (a) Preoperative clinical photograph of a patient having bilateral eso-DRS managed successfully with bilateral MR recessions (b)

b

a

Figure 8: (a) Preoperative clinical photograph of a patient having ortho-DRS with upshoot managed successfully with medial rectus recession 
and lateral rectus recession with Y-split (b)

b

a

Figure 7: Flow diagram summarizing management of exo-DRS

with	 retraction	on	adduction.	 Such	patients	 can	be	 tackled	
by	LR	recession	with	Y‑split	or	a	supramaximal	LR	recession	
or	a	PF	of	LR.	An	LR	recession	with	Y‑split	 is	the	preferred	
option	 in	 cases	with	normal	LR	activity	during	abduction,	

and the exotropia and upshoots and downshoots are the 
problems	[Fig.	4].	It	may	be	noted	that	the	LR	recession	should	
be	 substantial	 to	 correct	 the	 retraction	 in	 adduction,	 as	 the	
Y‑split	per se	does	not	affect	the	retraction	(in	fact	induces	a	



January	2019	 	 21Gaur and Sharma: A simplified approach for managing Duane Retraction Syndrome

stretch	in	LR	due	to	Y‑split).	When	the	exotropia	is	large	with	
no	normal	LR	activity	during	abduction	LR,	PF	is	preferred.	In	
cases	where	supramaximal	recession	or	LR	PF	fails	to	redress	
the	exodeviation	fully,	LR	of	the	normal	eye	can	also	be	recessed	
to	achieve	successful	outcome	[Fig.	5].	The	PF	wards	off	the	
anomalous	LR	activity	most	substantially.	Some	authors	have	
even	suggested	extirpation	of	the	LR.[24,25]	The	resultant	lack	
of	abduction	can	be	taken	care	of	by	VRT	procedures	to	LR.	
In	a	study	done	at	our	centre,	it	was	seen	that	a	standalone	PF	
may	lead	to	consecutive	esodeviation	in	a	few	cases.[26]	Such	
cases	can	be	corrected	with	the	help	of	transposition	procedure	
like	partial	VRT	[Fig.	6].	The	study	also	showed	LR	PF	to	be	
an	effective	surgery	to	correct	exodeviation,	anomalous	head	
posture,	and	improving	adduction	in	exo‑DRS	and	partial	VRT	
in	addition	to	be	effective	in	improving	abduction	and	binocular	
single	visual	field.	Fig.	7	summarizes	the	management	protocol	
for	exo‑DRS.

Ortho-DRS
These	patients	are	orthophoric	in	the	primary	position.	These	
patients	however	present	with	retraction,	palpebral	aperture	
narrowing,	and	upshoots	and/or	downshoots	on	adduction,	
which	may	be	 cosmetically	very	disfiguring.	The	 treatment	
in	such	cases	may	lead	to	a	consecutive	heterotropia	as	such	
should	 be	 tackled	 only	 by	 the	 experienced	 surgeons.	We	
suggest	managing	such	patients	by	equitable	recession	of	both	
lateral	 rectus	and	MR	in	 the	affected	eye	 in	 the	presence	of	
co‑contractions	with	the	use	of	adjustable surgery on MR and 
Y‑split	on	LR	to	control	the	risk	of	undesirable	under	or	over	
corrections	[Fig.	8].

Bilateral DRS
Bilateral	DRS	is	seen	in	15%	of	cases	and	most	of	 them	are	
either	eso‑	or	ortho‑DRS.[27] This disease may present as an 
asymmetric	 entity	 as	well.	 In	 patients	with	 bilateral	DRS	
with	fusion,	the	eyes	may	be	aligned	in	primary	position	with	
straight	head	or	there	may	be	the	presence	of	deviation	along	
with	head	posture.	 In	 these	 cases,	 all	 four	horizontal	 recti	
need	to	be	recessed	depending	on	the	deviation	in	primary	
position.[28]	 These	 can	 be	managed	 on	 the	 basis	 of	 similar	
principles	as	the	unilateral	cases.	These	cases	are	treated	as	
unilateral	DRS	and	balancing	of	MR	and	LR	forces	 is	done	
depending	 on	 the	 deviation	 governed	 by	 the	 dominant	
eye.	 Bilateral	 eso‑DRS	 can	 be	managed	 by	 bilateral	MR	
recessions[29]	 but	being	handled	as	per	FDT	and	preferably	
one MR on adjustable	procedure	[Fig.	9].	Bilateral	exo‑DRS	is	
quite	rare	and	bilateral	LR	recessions	have	been	recommended	
for	 its	management.	LR	Y‑split	 can	be	added	 in	cases	with	
marked	upshoots.

Conclusion
As	a	result	of	its	varied	clinical	presentation,	the	treatment	of	
DRS	should	be	individualized	for	the	patients.	With	the	advent	
of	 newer	 transposition	 techniques,	 the	 surgical	 outcomes	
have	 improved.	These	newer	 techniques	help	 in	 achieving	
deviation‑free	primary	position,	ensure	the	 improvement	 in	
the	binocular	field	of	vision,	 and	also	 improve	abductions.	
One	must	 remember	 to	 follow	 the	 simple	prescription	 for	
strabismus	management,	 that	 is,	 observation,	 confirmation,	
inference,	planning,	and	finally	execution	to	achieve	or	restore	
stereopsis.[30]
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