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Introduction

uane retraction syndrome (DRS) is a

congenital, restrictive form of strabis-

mus and a prototype of the congenital

cranial dysinnervation disorders [1]. It

most commonly results from the ab-
sence or hypoplasia of the abducens nerve, with aber-
rant oculomotor innervation of the lateral rectus muscle,
leading to co-contraction of the horizontal recti during
adduction [2, 3]. Clinically, DRS is defined by variable
limitation of abduction and/or adduction, with globe re-
traction and narrowing of the palpebral fissure during at-
tempted adduction, sometimes accompanied by upshoot
or downshoot [4-6]. DRS accounts for approximately
1-5% of all strabismus, and Huber type I is the most
common form [3, 4, 7].

Classically, three main clinical types are recognized:
type I with marked limitation of abduction and relatively
preserved adduction; type Il with limitation of adduc-
tion and relatively preserved abduction; and type III
with limitation of both adduction and abduction [1, 5, 8].
Kekunnaya et al. emphasized that abnormal head pos-
ture, a smaller appearing eye due to globe retraction, and
unusual eye movements are among the most frequent
reasons for referral in children with DRS [4].

AHPs have been extensively reviewed and are rec-
ognized as adaptive mechanisms to optimize vision,
maintain binocularity, or increase centration of a limited
visual field [9, 10]. Common ocular causes include nys-
tagmus, superior oblique palsy, and DRS; DRS is con-
sistently listed as a classic etiology of ocular torticollis in
childhood [9, 11, 12].

This review aimed to highlight non-surgical approach-
es to AHP in DRS, with particular emphasis on early
clinical recognition and prevention of secondary cranio-
facial changes. This aspect has received limited attention
in the existing literature.

Materials and Methods

This review was conducted using a narrative, non-
systematic approach to summarize the current knowl-
edge regarding AHP in DRS and its non-surgical man-
agement. Peer-reviewed articles, clinical reviews, and
major reference texts in pediatric ophthalmology and
strabismus were examined. Searches were performed in
PubMed, Google Scholar, and Scopus using terms re-
lated to “duane retraction syndrome,” “abnormal head
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posture,” “ocular torticollis,” “facial asymmetry,” and
“non-surgical management.” Studies describing clinical
characteristics, mechanisms of AHP, craniofacial conse-
quences, and management strategies were included. No
date restriction was applied. The objective of this meth-
odology was to provide an updated synthesis of relevant
findings; no statistical pooling or quality grading of evi-
dence was performed, consistent with the goals of a nar-
rative review.

Discussion
Patterns of AHP in DRS

The direction of AHP in DRS reflects the pattern of
ocular motility limitation and the field of gaze in which
ocular alignment and fusion are most favorable. In
unilateral type I DRS, characterized by marked limita-
tion of abduction with relatively preserved adduction,
patients typically adopt a face turn toward the affected
eye. This ipsilateral face turn moves fixation into the ad-
ducted field of the involved eye, where the deviation is
smaller and binocular single vision is more easily main-
tained. Nevertheless, individual patterns may vary de-
pending on the balance among co-contraction, deviation
from the primary position, suppression, and the extent
of the field over which single binocular vision is pos-
sible [3, 4, 13, 14].

In type II DRS, where adduction is limited and abduc-
tion is relatively preserved, a contralateral face turn is
more commonly observed because this positions fixa-
tion in the abducted field of the affected eye. In type 11
DRS, with limitations in both adduction and abduction,
the compensatory head posture is more variable and usu-
ally represents a compromise position that minimizes
the manifest deviation and associated symptoms, such as
diplopia or asthenopia [9, 15, 16].

Because DRS is congenital, compensatory head pos-
tures often emerge early in life and may persist through-
out childhood. Large clinical series of ocular AHP have
shown that strabismus, including DRS, is among the
leading causes of ocular torticollis in pediatric popula-
tions [15, 17]. When an abnormal posture is marked
and long-standing, it may influence the developing cra-
niofacial skeleton and cervical musculature over time,
potentially resulting in persistent facial asymmetry and
musculoskeletal changes [15, 17].
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Craniofacial consequences of persistent

The relationship between long-standing ocular tor-
ticollis and facial asymmetry has been recognized for
many years. Greenberg and colleagues introduced the
term ‘ocular plagiocephaly’ to describe loss of facial
volume and relative flattening on the side of habitual
head turn or tilt in children with chronic ocular torticol-
lis [18]. Subsequent clinical and imaging studies have
confirmed that early-onset, persistent AHP—particular-
ly in the context of congenital strabismus and superior
oblique palsy—is associated with asymmetry of the or-
bital rims, midface, nasal framework, and overlying soft
tissues [15, 19, 20].

More recent work on head posture and facial morphol-
ogy has shown that both head tilt and pure head turn can
be associated with measurable craniofacial asymmetry.
DRS is frequently reported as an underlying diagnosis,
with typical clinical examples demonstrating cheek flat-
tening and narrowing of the ipsilateral nostril on the side
of the head turn [15, 21, 22]. In DRS, similar biome-
chanical mechanisms are likely involved: continuous
head rotation can modify the vectors of facial growth,
producing recurrent compressive forces on one side and
relative underuse of the contralateral musculature [9,
15, 21]. Clinically, some children with a long-standing
unilateral head turn exhibit deviation of the nasal sep-
tum toward the side opposite the turn, asymmetry of
the nasal apertures, and subtle soft-tissue volume loss
on the compressed cheek—findings consistent with the
broader literature on ocular plagiocephaly and position-
al craniofacial change [15, 18]. These alterations may
persist even after ocular alignment has been improved,
underscoring the importance of early recognition and
timely management of AHP [15, 21].

Evaluation of AHP: Role of the patch test

Before planning treatment, it is essential to determine
whether an AHP is primarily driven by the need to pre-
serve binocularity or persists despite functional disrup-
tion [9, 23]. The monocular patch test is a simple, widely
used clinical maneuver for assessing ocular torticollis:
The habitually fixing eye is occluded, and any change in
head position is carefully observed [9].

If the head posture improves or normalizes with mon-
ocular occlusion, the AHP is most likely a compensatory
strategy to maintain single binocular vision. Conversely,
if the posture remains unchanged, non-ocular factors—
such as structural abnormalities, long-standing second-
ary neck adaptations, or a strong habitual component—
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are more likely to predominate. In such cases, the patch
test may be ‘negative’ despite a clearly persistent AHP
[23, 24].

The outcome of the patch test provides practical guid-
ance for clinicians when counseling families about the
likely impact of non-surgical interventions, the expected
degree of improvement after ocular alignment surgery,
and the potential need for orthopedic or physiotherapy
referral when secondary neck changes have already de-
veloped [9, 24].

Non-surgical management strategies in DRS-relat-
ed AHP

Although surgery remains the main option for cor-
recting large primary-position deviations and marked
AHP in DRS, non-surgical measures play an important
complementary role. They are particularly relevant in
younger children in whom surgery is deferred, and in
milder cases where the primary-position deviation is
small [4, 25]. Key components include the following.

Amblyopia treatment and refractive correction

A considerable proportion of children with DRS
have clinically significant hyperopia, astigmatism, or
anisometropia, and amblyopia has been reported in a
notable minority of cases [26-28]. Therefore, cyclople-
gic refraction and full optical correction are essential
[27]. Standard amblyopia therapy—most commonly
occlusion of the better-seeing eye—has been success-
fully used in cohorts of patients with DRS [26, 27]. By
improving fixation stability and visual acuity in the af-
fected eye, amblyopia treatment may reduce the child’s
dependence on an extreme compensatory head posture
to maintain comfortable vision, even though it does not
alter the underlying dysinnervation or mechanical re-
striction [9, 27].

Counseling on head posture and sleep positioning

Families should be counseled regarding the adaptive
nature of the child’s head posture and the potential long-
term effects on cervical alignment and facial growth [9,
11]. Based on principles drawn from the broader litera-
ture on ocular torticollis and positional plagiocephaly,
clinicians may advise parents to avoid reinforcing fixed
head positions during sleep and rest. In practice, this can
include gently positioning the child with the head ro-
tated in the opposite direction of the habitual daytime
turn, or alternating sides, while maintaining a safe sleep
environment. Although controlled trials specifically for
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DRS are lacking, these positioning strategies are biologi-
cally plausible, low-risk, and consistent with general ap-
proaches used to limit positional craniofacial asymmetry
ininfancy [11]. Any suggested positioning should remain
consistent with established safe sleep recommendations
for infants, and parents should be counseled accordingly.

Observation, education, and timing of surgery

Recent clinical reports highlight that not all children
with DRS and mild AHP require early surgical inter-
vention, particularly when primary-position alignment
is acceptable and visual acuity is good in both eyes [4,
25]. In such cases, careful observation with regular as-
sessment of ocular alignment, head posture, and visual
function—together with reinforcement of refractive
correction and amblyopia therapy—may be sufficient
in the short- to medium-term [25]. Surgery can be re-
considered if the head turn becomes more pronounced,
if the primary-position deviation increases, or if the
child develops symptoms such as neck pain, functional
limitations in daily activities, or psychosocial distress
related to appearance [9, 25]. This staged approach al-
lows individualized timing of surgery while minimizing
unnecessary operative interventions in children who are
visually well compensated.

It should be acknowledged that much of the available
literature on non-surgical management of AHP in DRS
is derived from observational studies and narrative re-
views. As a result, high-quality prospective and quanti-
tative evidence remains limited. This highlights the need
for future research to better define the effectiveness and
long-term outcomes of non-surgical approaches.

Conclusion

AHP is a frequent and clinically meaningful mani-
festation of DRS. Because it typically emerges in early
childhood and may persist throughout critical phases of
craniofacial growth, affected children are at risk of devel-
oping long-term facial asymmetry and musculoskeletal
imbalance. Evidence from studies on ocular torticollis,
ocular AHP, and DRS suggests that timely recognition,
accurate refractive correction, active amblyopia man-
agement, and explicit counseling about head posture are
essential elements of care, even when definitive surgical
intervention is postponed.

Non-surgical measures cannot substitute for sur-
gery in patients with large primary position deviations
or marked AHP; however, they provide an important
means of supporting visual function and mitigating sec-

Journal of

Modern Rehabilitation

ondary consequences during the years when the child is
still growing, and surgical planning is being individual-
ized. For clinicians, a structured strategy that includes
detailed documentation of AHP, application of the patch
test, rigorous refractive and amblyopia management, and
practical guidance regarding everyday head position-
ing may help reduce the likelihood of permanent facial
asymmetry and musculoskeletal changes in this vulner-
able group of patients.

Ethical Considerations
Compliance with ethical guidelines

This article is a narrative review with no human or ani-
mal sample.

Funding

This research did not receive any grant from funding
agencies in the public, commercial, or non-profit sectors.

Acknowledgments

The author sincerely appreciates the cooperation of all
participants and their families who made this study pos-
sible.

References

[1] Barry BJ, Whitman MC, Hunter DG, Engle EC. Duane syn-
drome synonyms. Treasure Island: StatPearls Publishing;
2025, [Link]

[2] Kocamaz M, Aygit ED, Inal A, Ocak OB, Cicek U, Gokyigit B.
Duane retraction syndrome and accompanying ocular abnor-
malities. Beyoglu Eye Journal. 2019; 4(1):28. [DOI:10.14744/
bej.2019.36854] [PMID] [PMCID]

[3] Muni I, Kumar B. Duane retraction syndrome.Treasure Is-
land: StatPearls Publishing; 2023. [Link]

[4] Kekunnaya R, Negalur M. Duane retraction syndrome:
Causes, effects and management strategies. Clinical Oph-
thalmology. 2017; 11:1917-30. [DOI:10.2147/OPTH.S127481]
[PMID] [PMCID]

[5] DeRespinis PA, Caputo AR, Wagner RS, Guo S. Duane’s re-
traction syndrome. Survey of Ophthalmology. 1993; 38(3):257-
88. [DOI:10.1016/0039-6257(93)90077-K] [PMID]

[6] Masoomian B, Akbari MR, Mirmohamadsadeghi A, Aghsaei
Fard M, Khorrami-Nejad M, Hamad N, et al. Clinical charac-
teristics and surgical approach in Duane retraction syndrome:
A study of 691 patients. Japanese Journal of Ophthalmology.
2022; 66(5):474-80. [DOI:10.1007/510384-022-00931-2] [PMID]

Naseri M. Non-Surgical Management of AHP. JMR. 2026; 20(3):233-237.


https://jmr.tums.ac.ir/index.php/jmr
https://www.ncbi.nlm.nih.gov/books/NBK570558/
https://doi.org/10.14744/bej.2019.36854
https://doi.org/10.14744/bej.2019.36854
https://www.ncbi.nlm.nih.gov/pubmed/35187428
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8842036
https://www.ncbi.nlm.nih.gov/books/NBK570558/
https://doi.org/10.2147/OPTH.S127481
https://www.ncbi.nlm.nih.gov/pubmed/29133973
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5669793
https://doi.org/10.1016/0039-6257(93)90077-K
https://www.ncbi.nlm.nih.gov/pubmed/8310396
https://doi.org/10.1007/s10384-022-00931-2
https://www.ncbi.nlm.nih.gov/pubmed/35861933

Journal of

Modern Rehabilitation

[7] Negalur M, Sachdeva V, Kekunnaya R. Superior rectus
transposition in the management of duane retraction syn-
drome: Current insights. Clinical Ophthalmology. 2022;
16:201-212. [DOI:10.2147/ OPTH.S284608] [PMID] [PMCID]

[8] Mohan K, Sharma A, Pandav SS. Differences in epidemio-
logical and clinical characteristics between various types of
Duane retraction syndrome in 331 patients. Journal of Ameri-
can Association for Pediatric Ophthalmology and Strabismus.
2008; 12(6):576-80. [DOI:10.1016/j.jaapos.2008.04.015] [PMID]

[9] Akbari MR, Khorrami-Nejad M, Kangari H, Baghban AA,
Pazouki MR. Ocular Naseri M. Non-surgical management of
AHP. A literature review. Journal of Current Ophthalmology.
2021; 33(4):379-87. [DOI:10.4103/jocojoco_114_20] [PMID]
[PMCID]

[10] Khorrami-Nejad M, Akbari MR, Kangari H, Akbarzadeh
Baghban A, Masoomian B, Ranjbar-Pazooki M. Abnormal
head posture in unilateral superior oblique palsy. Journal of
Binocular Vision and Ocular Motility. 2021; 71(1):16-23. [DOI:
10.1080/2576117X.2020.1845561] [PMID]

[11] Mitchell PR. Ocular torticollis. Transactions of the Ameri-
can Ophthalmological Society. 1999; 97:697. [PMID]

[12] Prasad P, Saxena A, Saxena R. Duane syndrome: An over-
view on the current management. Taiwan Journal of Ophthal-
mology. 2023;13(4):489-99. [DOI:10.4103/ tjo.TJO-D-23-00078]
[PMID] [PMCID]

[13] Thakre SR, Mishrikotkar JP, Deshmukh PA. Face turns in
type 1 duane’s retraction syndrome-right? Left? Or none?
Journal of Clinical Ophthalmology and Research. 2019;
7(3):101-4. [DOI:10.4103 /jcor.jcor_49_18]

[14] Xia W, Yao ], Zhao X, Jiang C, Ling L, Zhao C. Restrictive
strabismus caused by infantile myositis masquerading as Du-
ane retraction syndrome. Journal of AAPOS. 2025; 104611.
[DOI:10.1016/j.jaapos.2025.104611] [PMID]

[15] Akbari MR, Nejad MK, Askarizadeh F, Pour FF, Pazooki
MR, Moeinitabar MR. Facial asymmetry in ocular torticol-
lis. Journal of Current Ophthalmology. 2015; 27(1-2):4-11.
[DOI:10.1016/j joco.2015.10.005] [PMID] [PMCID]

[16] Dotan G, Jain S, Vagge A, Nelson LB. Diagnosis and
management of Strabismus syndromes. Journal of Pedi-
atric Ophthalmology & Strabismus. 2022; 59(4):210-2.
[DOI:10.3928/01913913-20220622-01] [PMID]

[17] Yiiksel D, de Xivry J-JO, Lefévre P. Review of the major
findings about Duane retraction syndrome (DRS) leading
to an updated form of classification. Vision Research. 2010;
50(23):2334-47. [DOI:10.1016/j.visres.2010.08.019] [PMID]

[18] Greenberg MF, Pollard ZF. Ocular plagiocephaly: Ocular
torticollis with skull and facial asymmetry. Ophthalmol-
ogy. 2000; 107(1):173-8. [DOI:10.1016/S0161-6420(99)00004-4]
[PMID]

[19] Akbari MR, Khorrami-Nejad M, Kangari H, Baghban AA,
Pazouki MR. Facial asymmetry in unilateral congenital su-
perior oblique muscle palsy. Optometry and Vision Science.
2021; 98(11):1248-54. [DOI:10.1097/OPX.0000000000001793]
[PMID]

July 2026, Volume 20, Issue 3

[20] Al-Dabet S, Turaev S, Zaki N. Ocular-induced abnormal
head postures: A systematic review and analysis. Survey of
Ophthalmology. 2025; 70(4):771-816. [DOI:10.1016/j.survoph-
thal.2025.01.016] [PMID]

[21] Akbari MR, Khorrami-Nejad M, Kangari H, Heirani M,
Baghban AA, Raeesdana K, et al. Does head tilt influence
facial appearance more than head turn? Journal of Ophthal-
mic & Vision Research. 2023; 18(3):297. [DOI:10.18502/jovr.
v18i3.13778] [PMID] [PMCID]

[22] Akbari MR, Khorrami-Nejad M, Amiri MA, Baghban AA,
Khosravi B, Nourizad S. Facial asymmetry in unilateral duane
retraction syndrome. Optometry and Vision Science. 2019;
96(12):920-4. [DOI:10.1097/OPX.0000000000001452] [PMID]

[23] Nucci P, Curiel B. Abnormal head posture due to ocular
problems-a review. Current Pediatric Reviews. 2009; 5(2):105-
11. [DOI:10.2174/157339609788185749]

[24] Lau FH, Fan DS, Sun KK, Yu C, Wong C, Lam DS. Residual
torticollis in patients after strabismus surgery for congenital
superior oblique palsy. British Journal of Ophthalmology.
2009; 93(12):1616-9. [DOI:10.1136/ bjo.2008.156687] [PMID]

[25] Gaur N, Sharma P. Management of duane retraction syn-
drome: A simplified approach. Indian Journal of Ophthalmol-
ogy. 2019; 67(1):16-22. [DOI:10.4103/1jo.1JO_967_18] [PMID]
[PMCID]

[26] Alani HHAA. Prevalence of anisometropia and amblyo-
pia in duane retraction syndrome of patients attened ibn Al-
Haitham Teaching Eye Hospital. Revista Latinoamericana de
Hipertension. 2019; 14(3):260-4. [Link]

[27] Khorrami-Nejad M, Akbari MR, Sadeghi M, Masoomian
B, Mirmohammadsadeghi A, Mohsin MK, et al. Refractive
features and amblyopia in Duane’s retraction syndrome:
A review of the 582 patients. Journal of Optometry. 2024;
17(3):100508.  [DOI:10.1016/j.0ptom.2023.100508]  [PMID]
[PMCID]

[28] Wright KW. Color atlas of strabismus surgery: Strategies
and techniques. New York: Springer; 2007. [DOI:10.1007/978-
0-387-68625-7]

[29] Dooley H, Berman M, Mwaturura C. Ocular torticollis? A
tilt in perspective’. Australian Journal of General Practice.
2019; 48(8):520-2. [DOI:10.31128/ AJGP-08-18-4671] [PMID]

Naseri M. Non-Surgical Management of AHP. JMR. 2026; 20(3):233-237.

237



https://jmr.tums.ac.ir/index.php/jmr
https://doi.org/10.2147/OPTH.S284608
https://www.ncbi.nlm.nih.gov/pubmed/35115760
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8801395
https://doi.org/10.1016/j.jaapos.2008.04.015
https://www.ncbi.nlm.nih.gov/pubmed/18723379
https://doi.org/10.4103/joco.joco_114_20
https://www.ncbi.nlm.nih.gov/pubmed/35128182
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8772496
https://doi.org/10.1080/2576117X.2020.1845561
https://doi.org/10.1080/2576117X.2020.1845561
https://www.ncbi.nlm.nih.gov/pubmed/33326345
https://pubmed.ncbi.nlm.nih.gov/10703144/
https://doi.org/10.4103/tjo.TJO-D-23-00078
https://www.ncbi.nlm.nih.gov/pubmed/38249504
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC10798404
https://doi.org/10.4103/jcor.jcor_49_18
https://doi.org/10.1016/j.jaapos.2025.104611
https://www.ncbi.nlm.nih.gov/pubmed/40886881
https://doi.org/10.1016/j.joco.2015.10.005
https://www.ncbi.nlm.nih.gov/pubmed/27239567
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4877722
https://doi.org/10.3928/01913913-20220622-01
https://www.ncbi.nlm.nih.gov/pubmed/35856425
https://doi.org/10.1016/j.visres.2010.08.019
https://www.ncbi.nlm.nih.gov/pubmed/20801148
https://doi.org/10.1016/S0161-6420(99)00004-4
https://www.ncbi.nlm.nih.gov/pubmed/10647738
https://doi.org/10.1097/OPX.0000000000001793
https://www.ncbi.nlm.nih.gov/pubmed/34510148
https://doi.org/10.1016/j.survophthal.2025.01.016
https://doi.org/10.1016/j.survophthal.2025.01.016
https://www.ncbi.nlm.nih.gov/pubmed/39933628
https://doi.org/10.18502/jovr.v18i3.13778
https://doi.org/10.18502/jovr.v18i3.13778
https://www.ncbi.nlm.nih.gov/pubmed/37600919
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC10432935
https://doi.org/10.1097/OPX.0000000000001452
https://www.ncbi.nlm.nih.gov/pubmed/31834151
https://doi.org/10.2174/157339609788185749
https://doi.org/10.1136/bjo.2008.156687
https://www.ncbi.nlm.nih.gov/pubmed/19586931
https://doi.org/10.4103/ijo.IJO_967_18
https://www.ncbi.nlm.nih.gov/pubmed/30574884
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6324156
https://www.redalyc.org/journal/1702/170263176003/170263176003.pdf
https://doi.org/10.1016/j.optom.2023.100508
https://www.ncbi.nlm.nih.gov/pubmed/38215611
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC10797543
https://link.springer.com/book/10.1007/978-0-387-68625-7
https://doi.org/10.31128/AJGP-08-18-4671
https://www.ncbi.nlm.nih.gov/pubmed/31370121

