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Intermittent exotropia X(T) occurs in approxima-
tely 1% of the population aged <11 years(1). Although 
extensively investigated, controversies surround its 
propaedeutics, treatment, and specialists(2). The disease 
course has also not been clearly defined. Some studies 
have demonstrated the absence of change over time(3), 
whereas others have shown deviation improvements(3,4) 
or even decompensation(4). Opinions varied regarding 
treatment, both in clinical management with the use 
of occlusion(5) or over minus lens prescription(6) and in 
surgical treatment concerning the best time to perform 
surgery(7,8) and the type of the surgical technique(9,10). 
This paper summarizes the best practices for evaluating 
and treating X(T) based on expert opinion and a litera-
ture review.

Eight pediatric ophthalmology and strabismus spe-
cialists were invited to discuss the main points of X(T) 
semiology and treatment. They had at least 10 years of 
experience after ophthalmology residency, master’s, 
or doctorate degrees and trained in Brazil, abroad, or 

both. They answered a questionnaire concerning their 
management and were asked about their opinions on 
hypothetical X(T) cases.

A literature review was performed in PubMed da-
tabase, using the following terms: “intermittent exotro-
pia,” “surgery,” “management,” “occlusion,” and “over-
minus lenses” to support the points in question. The 
opinions of experts and literature review were divided 
in propaedeutics, clinical, and surgical treatment.

Propaedeutics for X(T)

As part of propaedeutics, questioning parents about 
the deviation frequency is considered essential. The-
refore, it was categorized as either above or below 
50% of the day. The authors considered the deviation 
frequency during the examination to classify it as com-
pensated or not. Observing the presence and frequency 
of spontaneous decompensation and the ability to con-
trol deviation during anamnesis and examination were 
highlighted.

Most experts used occlusion 30-60 min before an 
examination to induce the largest deviation. Some mea-
sured near deviation using +3.00 lenses and the distan-
ce measurements with the patient fixing on a target or 
through a window (at least 6 m).

Assessing whether the deviation occurred sponta-
neously or only after the fusion interruption by occlu-
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sion is essential. Another critical factor was to observe 
whether the recovery of the deviation occurred imme-
diately after the removal of the occlusion, slowly, or if 
there was no recovery at all.

In the literature, some clinical data could contribute 
to the assessment of X(T) and its prognosis:
• Deviation angle versus prognosis: No cutoff value 

was established for the deviation angle. This could be 
considered a worse prognosis because the deviation 
control contributes more to the prognosis than its 
magnitude. A large-angle deviation with reasona-
ble control generally had a better prognosis in the 
development of binocular vision than a small angle 
deviation with poor control(11).

• Deviation control: Although scales can stratify the 
ability of patients to control deviation, control was 
most often variable, making classification by well-
-defined scores difficult. Family observations were 
employed to complement the findings observed 
during the consultation, as it had adequate variabi-
lity, mainly related to how much time the guardian 
spends with the child(11).

• Despite its rarity, stereopsis deterioration was con-
sidered an inadequate prognostic factor, as the 
definition of X(T) assumes normal stereopsis. The 
measurement of distance stereopsis was infrequently 
used, but it could provide more data regarding the 
deterioration of binocular vision(11).

Clinical treatment of X(T)

Refractive errors, such as high hyperopia, low-to-mo-
derate myopia, or anisometropia, should be corrected to 
improve visual acuity(12) and stereoacuity, improving de-
viation control(13). Myopia must be fully corrected, and 
hyperopia >4.00 D or anisometropia >1.50 D should 
be corrected without significant discounts, as these pa-
tients might have poor accommodation(2,13). Low myopia 
and astigmatism should be prescribed, as they improve 
deviation control(12).

All authors suggested using anti-suppressive occlu-
sion until surgery with an occlusion use of 1-3h, usua-
lly in the dominant eye, alternating if there was no 
dominance in one eye. for treating X(T) with occlusion. 
A deviation frequency improvement during the use 
of the occlusion without changing the outcomes of 
surgery was reported. The occlusion performance was 
reported to make no difference in the deterioration of 
the deviation(14).

Recently, better deviation control was reported after 
3 and 6 months of alternating occlusion in children aged 
3-8 years. No difference in stereoacuity between the 
groups was reported(15).

Some authors prescribed over minus lenses for chil-
dren younger than the ideal age for surgery and whose 
deviation, even with occlusion, was uncontrolled. In 
such cases, -3.00 lenses were prescribed or added to 
the prescription.

In patients with X(T), over minus lenses reduced the 
deviation angle and improved control(6,12). Generally, 
they were used in children aged <5 years to reduce the 
deviation frequency until surgery. This occurred because 
of accommodation, increase in accommodative con-
vergence, and consequent reduction in deviation(6,13). 
Generally, -1.00 and -3.00 D were added to the child’s 
cycloplegic refraction. The X(T) control improvement 
did not persist after lens use was discontinued (12). There 
were controversies about whether this approach could 
induce the onset of myopia in children(16), and an incre-
ase in the myopic shift was recently suggested(12).

Surgical treatment

For most experts, the frequency of deviation and the 
capacity to control it are primary indications for surgery. 
Surgery was indicated if the deviation occurred longer 
than orthotropy during the day, with poor control, and 
generally deviations >25-30 prism-diopter (PD).

Other considerations included assessing asthenopia 
due to excess fusional convergence. Some experts in-
dicated surgery only for children age ≥4 years. Others 
operated on uncompensated or large deviations (40-45 
PD) at any age.

X(T) has a unique feature considering strabismus 
in children, as most patients had a single binocular 
vision and adequate stereopsis. Generally, the criteria 
for indicating surgery were deterioration of fusional 
control and a large deviation angle. In the literature, 
the reduction or loss of stereoacuity was also essential, 
but this test might not be reliable depending on the 
child’s age. No well-established recommendations for 
using these surgical indication criteria were reported(11). 
There were controversies about the best age for surgery. 
Complete visual development was expected at around 
age 7 years. Hence, an undesired overcorrection posto-
peratively (consecutive esotropia) at a young age could 
lead to suppression, followed by amblyopia and loss of 
stereopsis(11). However, recent studies have shown that 
early surgery (age 3-5 years) had better surgical success 
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rates after 3 years of follow-up (8) and better motor 
alignment results(7).

Regarding surgery type, for deviations up to 25 PD, 
bilateral lateral rectus recession had an adequate suc-
cess rate of 86%, with a low overcorrection rate of 3%(17). 
Lateral rectus recession was also more suitable for de-
viations, such as excess divergence. Still, pseudo-excess 
divergence and the basic X(T) type could be treated with 
unilateral recession-resection(11,18). In a recent meta- 
analysis, for the basic type, both procedures, bilateral 
rectus recession and recession-resection, had similar 
success and chance of under or overcorrection(19,20).

X(T) is a common ocular disease experienced by spe-
cialist and non-specialist ophthalmologists and lacks con-
sensus on its management. This paper shows the leading 
scientific evidence and expert opinions on the diagnosis, 
clinical, and surgical management of X(T). Prospective 
case-control and randomized clinical trials are needed 
to establish individual objective criteria for clinical ma-
nagement, the best age for surgery, and surgical strategy.

REFERENCES
1. Govindan M, Mohney BG, Diehl NN, Burke JP. Incidence and types 

of childhood exotropia: A population-based study. Ophthalmology. 
2005;112(1):104-8.

2. Lavrich JB. Intermittent exotropia: Continued controversies and 
current management. Curr Opin Ophthalmol. 2015;26(5):375-81.

3. Pediatric Eye Disease Investigator Group, Writing Committee, Moh-
ney BG, Cotter SA, Chandler DL, Holmes JM, Wallace D , Yamada 
T, Petersen DB, Kraker RT, Morse CL, Melia BM, Wu R. Three-year 
observation of children 3 to 10 years of age with untreated inter-
mittent exotropia. Ophthalmology [Internet]. 2019[cited 2020 jul 
27];126(9):1249-60.Comment in: Ophthalmology. 2019;126(9):1261-
2. Available from: Three-year Observation of Children Age 3 to 10 
Years Old with Untreated Intermittent Exotropia - PMC (nih.gov)

4. Romanchuk KG, Dotchin SA, Zurevinsky J. The natural history 
of surgically untrebnmbnmbnated intermittent exotropia-looking 
into the distant future. J AAPOS. 2006;10(3):225-31.

5. Kushner BJ. Conservative management of intermittent exotropia to 
defer or avoid surgery. J AAPOS. 2019;23(5):256 e1-e6.

6. Bayramlar H, Gurturk AY, Sari U, Karadag R. Overcorrecting minus 
lens therapy in patients with intermittent exotropia: Should it be 
the first therapeutic choice? Int Ophthalmol. 2017;37(2):385-90.

7. Issaho DC, Wang SX, Weakley DR Jr. Intermittent exotropia sur-
gery: results in different age groups. Arq Bras Oftalmol [Internet]. 
2017[cited 2020 apr 19];80(6):355-8. Available from: SciELO - Bra-
sil - Intermittent exotropia surgery: results in different age groups 
Intermittent exotropia surgery: results in different age groups

8. Repka MX, Chandler DL, Holmes JM, Donahue SP, Hoover DL, 
Mohney BG, Phillips PH, Stout AU, Ticho BH, Wallace DK; Pe-
diatric Eye Disease Investigator Group.  The relationship of age 
and other baseline factors to outcome of initial surgery for inter-
mittent exotropia. Am J Ophthalmol [Internet]. 2020[cited 2021 
nov 21];212:153-61. Available from: The Relationship of Age and 
Other Baseline Factors to Outcome of Initial Surgery for Intermit-
tent Exotropia - PMC (nih.gov)

9. Pediatric Eye Disease Investigator Group; Writing C, Donahue 
SP, Chandler DL, Holmes JM, Arthur BW, Paysse EA, Wallace DK, 
Petersen DB, Melia BM, Kraker RT, Miller AM. A randomized trial 
comparing bilateral lateral rectus recession versus unilateral recess 
and resect for basic-type intermittent exotropia. Ophthalmolo-
gy[Internet]. 2019[cited 2021 oct 15];126(2):305-17. Available 
from: A Randomized Trial Comparing Bilateral Lateral Rectus Re-
cession versus Unilateral Recess-Resect for Basic-Type Intermittent 
Exotropia - PMC (nih.gov)

10. Wang L, Wu Q, Kong X, Li Z. Comparison of bilateral lateral rectus 
recession and unilateral recession resection for basic type inter-
mittent exotropia in children. Br J Ophthalmol. 2013;97(7):870-3.

11. Hatt SR, Gnanaraj L. Interventions for intermittent exotropia. Co-
chrane Database Syst Rev. 2013(5):CD003737.

12. Chen AM, Erzurum SA, Chandler DL, Hercinovic A, Melia BM, 
Bhatt AR, Suh DW, Vricella M, Erickson JW, Miller AM, Marsh JD, 
Bodack MI, Martinson SR, Titelbaum JR, Gray ME, Holtorf HL, 
Kong L, Kraker RT, Rahmani B, Shah BK, Holmes JM, Cotter SA; 
Pediatric Eye Disease Investigator Group. Overminus lens therapy 
for children 3 to 10 years of age with intermittent exotropia: a 
randomized clinical trial. JAMA Ophthalmol [Internet]. 2021[cited 
2020 jul 27];139(4):464-76. Comment in: JAMA Ophthalmol. 
2021;139(4):476-7. JAMA Ophthalmol. 2022;140(1):97-8. Availa-
ble from: Overminus Lens Therapy for Children 3 to 10 Years of 
Age With Intermittent Exotropia: A Randomized Clinical Trial |  
Cataract and Other Lens Disorders | JAMA Ophthalmology | JAMA 
Network

13. Heydarian S, Hashemi H, Jafarzadehpour E, Ostadi A, Yekta A, 
Aghamirsalim M, et al. Non-surgical management options of inter-
mittent exotropia: a literature review. J Curr Ophthalmol [Internet]. 
2020[cited 2021 mar 19];32(3):217-25. Available from: Non-sur-
gical Management Options of Intermittent Exotropia: A Literature 
Review - PMC (nih.gov)

14. Pediatric Eye Disease Investigator Group, Cotter SA, Mohney BG, 
Chandler DL, Holmes JM, Repka MX, Melia M, Wallace DK, Beck 
RW, Birch EE, Kraker RT, Tamkins SM, Miller AM, Sala NA, Glaser 
SR.  A randomized trial comparing part-time patching with obser-
vation for children 3 to 10 years of age with intermittent exotropia. 
Ophthalmology [Internet]. 2014[cited 2022 jan 21];121(12):2299-
310. Available from: A Randomized Trial Comparing Part-time 
Patching with Observation for Children 3-10 Years Old with 
Intermittent Exotropia - PMC (nih.gov)

15. Akbari MR, Mehrpour M, Mirmohammadsadeghi A. The influence 
of alternate part-time patching on control of intermittent exotro-
pia: A randomized clinical trial. Graefes Arch Clin Exp Ophthalmol. 
2021;259(6):1625-33.

16. Paula JS, Ibrahim FM, Martins MC, Bicas HE, Velasco e Cruz AA. 
Refractive error changes in children with intermittent exotropia 
under overminus lens therapy. Arq Bras Oftalmol [Internet]. 
2009[cited 2020 jun 21];72(6):751-4. Available from: SciELO 
- Brasil - Refractive error changes in children with intermittent exo-
tropia under overminus lens therapy Refractive error changes in 
children with intermittent exotropia under overminus lens therapy

17. Spierer O, Spierer A. Unilateral lateral rectus recession is an ef-
fective surgery for intermittent exotropia in young children. BMC 
Ophthalmol [Internet]. 2021[cited 2022 jan 21];21(1):10.Available 
from:  Unilateral lateral rectus recession is an effective surgery for 
intermittent exotropia in young children | BMC Ophthalmology | 
Full Text (biomedcentral.com)

18. Sun Y, Zhang T, Chen J. Bilateral lateral rectus recession versus 
unilateral recession resection for basic intermittent exotropia: a meta- 
analysis. Graefes Arch Clin Exp Ophthalmol. 2018;256(3):451-8.



Management of Intermittent exotropia in childhood: current concepts of the literature and the experts

VIII Arq Bras Oftalmol. 2022;85(6):V-VIII

19. Wang X, Zhu Q, Liu L. Efficacy of bilateral lateral rectus reces-
sion versus unilateral recession and resection for basic-type 
intermittent exotropia: A meta-analysis. Acta Ophthalmol. 
2021;99(7):e984-e990.

20. Fiorelli VM, Goldchmit M, Uesugui CF, Souza-Dias C. Intermittent 
exotropia: comparative surgical results of lateral recti-reces-

sion and monocular recess-resect. Arq Bras Oftalmol [Internet]. 
2007[cited 2020 jul 21];70(3):429-32. Available from: SciELO 
- Brasil - Intermittent exotropia: comparative surgical results of 
lateral recti-recession and monocular recess-resect Intermittent 
exotropia: comparative surgical results of lateral recti-recession 
and monocular recess-resect


