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Changes in Types of Recurrent Intermittent Exotropia after Surgical Correction
of Basic Type Intermittent Exotropia
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Department of Ophthalmology, Gachon University Gil Medical Center, Gachon University College of Medicine, Incheon, Korea

Purpose: To report the surgical outcomes and changes in types of recurrent exotropia after surgical correction of basic type in-
termittent exotropia.

Methods: We retrospectively analyzed the medical records of 91 patients who underwent reoperations for recurrent exotropia af-
ter primary surgical correction, and who visited our hospital for a period of at least one year after the reoperation. When distant
deviation was >30 prism diopters (PD), we defined convergence insufficiency type (Cl type) if the difference of the deviation an-
gle was >10 PD and basic type exotropia if the difference was <10 PD. When distant deviation was <30 PD, we defined basic
type exotropia if the difference of the deviation angle between at distant and near was <33% of the distant deviation angle, and
Cl type exotropia if the difference was >33% of the distant deviation angle.

Results: The types of recurrent exotropia were similar to those of the preoperative condition in 68 patients (74.7%), and newly
emergent Cl type was observed in 23 patients (25.3%). With regard to the incidence of Cl type, bilateral lateral rectus recession
was more common than unilateral lateral rectus recession after primary surgery and medial rectus resection and unilateral lateral
rectus recession, but the difference was not significant (p = 0.615). Recurrent Cl type exotropia was observed 6 months after pri-
mary surgery (p < 0.001), but there was no significant difference in the timing of the reoperation between the two groups (p >
0.05). There was no significant difference in the success of reoperations between the two groups (p > 0.05).

Conclusions: The types of recurrent exotropia after surgical correction of primary basic type intermittent exotropia differed from
those of preoperative exotropia, which was not related to various factors before surgery. Recurrent exotropia was successfully
treated by appropriately selected reoperations, regardless of the type of exotropia.
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Table 1. Demographics and preoperative characteristics of the 91 patients

Value
Demographics
Sex (male:female) 38:53
Mean age at 1st surgery (years) 5.35 +2.27
Mean age at 2nd surgery (years) 12.37 + 5.80
Duration from 1st surgery to 2nd surgery (years) 7.01 £5.13
Mean length of follow-up (years) 1591 + 5.65
Ocular characteristics
Mean distant horizontal deviation (prism diopter) 28.82 + 6.86
Mean near horizontal deviation (prism diopter) 28.97 + 6.96
Difference between distant and near mean horizontal deviation (Distant — Near) (prism diopter) -0.15 + 1.39
Good stereoacuity (<100 arcsec) (n, %) 68 (74.7)
Mean cycloplegic refraction (spherical equivalent) (diopter) -0.04 + 0.85
Best-corrected visual acuity (logMAR) 0.02 + 0.09
Types of 1st surgery (n, %)
Bilateral LR recession 50 (54.9)
Unilateral LR recession and MR resection 30 (33.0)
Unilateral LR recession 11 (12.1)

Values are presented as mean + SD unless otherwise indicated.
LR = lateral rectus muscle; MR = medial rectus muscle.

Table 2. Incidence of convergence-insufficiency (CI) type recurrent exotropia according to the types of Lst surgery

Types of recurrent exotropia

Primary basic exotropia Tefe o Tz st s () p-value

Types of surgery 0.615
Bilateral LR recession 50 35 15 30.0
Unilateral LR recession and MR resection 30 24 6 20.0
Unilateral LR recession 11 9 2 18.2
Total 91 68 23 25.3

LR = lateral rectus muscle; MR = medial rectus muscle.
"p-value by Fisher’s exact test.
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Table 3. Preoperative and postoperative characteristics of 2 types of recurrent exotropia

Basic type CI type p-value*

Preoperative characteristics

Mean age at 1st surgery (years) 5.24 +2.47 5.16 + 1.56 0.644

Mean cycloplegic refraction (spherical equivalent) (diopter) -0.04 £ 0.79 0.01 + 1.00 0.787

Good stereoacuity (<100 arcsec) (n, %) 52 (76.5) 14 (60.9) 0.120

Best-corrected visual acuity (logMAR) 0.02 + 0.18 0.02 + 0.06 0.959
Postoperative characteristics

Duration from 1st surgery to 2nd surgery (years) 7.27 + 5.56 6.22 + 3.56 0.400

Success rate of 2nd surgery (%) 83.8 78.3 0.539

Values are presented as mean + SD or n (%) unless otherwise indicated.

CI = convergence-insufficiency.
*p—value by Mann-Whitney U-test.

Table 4. Postoperative horizontal deviation of 2 types of recurrent exotropia

Basic type (n = 68)

CI type (n = 23)

p—Value*

Distant (PD) Near (PD) Difference (PD) Distant (PD) Near (PD) Difference (PD)
1 day -5.55 £ 8.05 -4.46 +7.91 -1.09 + 3.46 -5.00 £9.98 -3.95 +10.32 -1.00 £+ 3.08 0.815
1 week -2.49 +7.88 -2.66 + 7.62 0.16 + 2.67 -3.72 £7.10 -3.59 + 7.08 -0.26 + 2.02 0.490
1 month 447 £7.16 392 +7.42 0.44 +2.84 6.18 £ 550 5.77 £ 6.03 0.30 + 1.57 0.827
6 months 12.22 +9.63 10.84 + 8.55 1.34 + 3.74 8.68 + 7.24 10.68 + 9.36 -2.00 + 3.47 <0.001
1 year 16.53 + 7.60 17.28 + 8.20 -0.72 + 2.60 12.13 £ 6.03 14.40 + 8.55 -2.17 + 3.56 0.039
3 years 20.84 + 6.78 22.17 £ 7.75 -1.23 + 3.08 17.31 £5.38 2540 £ 6.15 -7.73 + 3.84 <0.001
Before 2nd surgery  26.30 + 6.43 27.84 + 6.93 -1.53 + 2.56 25.59 +4.58 35.68 + 444 -10.08 + 1.56 <0.001

Values are presented as mean + SD unless otherwise indicated.

CI = convergence-insufficiency; PD = prism diopters.

*p-value by Mann-Whitney U-test, comparing between basic type and CI type about the difference of horizontal deviation (distant and near).
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Figure 1. Postoperative linear progression of D/N difference of
basic type and convergence insufficiency (CI) type. Mean D/N
difference showed significant difference from 6 months after
the first surgery. D/N difference = difference between near and
distant horizontal deviations (Distant — Near). "Mann-W hitney
U-test (p < 0.05).
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Table 5. Comparison of success rate according to the types of 2nd surgery

Number of patients Success rate (%) p-value*
Bilateral MR resection 47 76.6 0.142
Unilateral LR recession and MR resection (contralateral) 37 89.2
Unilateral LR recession (contralateral) 7 85.7
Total 91 82.4

MR = medial rectus muscle; LR = lateral rectus muscle.

"p-value by Fisher’s exact test.
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