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Purpose: To evaluate the long-term surgical success rate (>3 years) and contributing success factors considering motor and
sensory criteria for patients with intermittent exotropia.

Methods: Fifty-four patients who received surgery for intermittent exotropia and were followed-up for a minimum of 3 years, in-
cluding reoperation, were retrospectively evaluated. The first procedure was unilateral recession and resection in 50 patients
and bilateral lateral rectus recession in 4 patients. Patients were classified as achieving a good, fair or poor outcome based on
motor and sensory criteria. Success rate and associated factors such as postoperative alignment, exotropia type, first surgical
procedure, and proportion of patients receiving reoperations were analyzed.

Results: The mean follow-up period after the first surgery was 4.81 + 1.30 years. The good outcome was achieved in 32 patients
(59.3%), fair in 14 patients (25.9%), and poor in 8 patients (14.8%) considering motor criteria only. The good outcome was ach-
ieved in 29 patients (51.9%), fair in 12 patients (22.2%), and poor in 14 patients (25.9%) when considering combined mo-
tor/sensory (functional) criteria. No patient who received bilateral lateral rectus recession as the first procedure belonged to the
good outcome group (p = 0.03 by motor criteria and p = 0.044 by functional criteria). Patients who received reoperation were sig-
nificantly more likely to be in the good and fair groups (p = 0.009 by motor criteria and p = 0.02 by functional criteria).
Conclusions: Long-term surgical results of intermittent exotropia in this Korean population revealed 85.2% motor success rate and
74.1% functional success rate. Early postoperative overcorrection was not associated with long-term success. Recession and re-
section procedure and reoperations were significantly associated with better outcome based on motor and functional criteria. Diligent
reoperations after the first surgery could possibly contribute to good long-term functional outcome in intermittent exotropia patients.
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Table 1. Criteria for surgical success

Surgical result Good Fair Poor

Motor criteria (deviation at the last postop visit) 0-8 PD X (T) <4 PD ET or >4 PD ET or
9-15PD X (T) >15PD X (T)

Sensory criteria (stereoacuity by Titmus test) <100 arc sec <100 arc sec > 100 arc sec

Postop = postoperative; PD = prism diopter; X (T) = intermittent exotropia; ET = esotropia.
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Table 2. Comparisons of factors according to the motor success
Factors Good (n = 32) Fair (n = 14) Poor (n = 8) p-value
Age at surgery (years) 7.22 + 7.48 9.29 + 6.18 6.38 + 1.60 0.54"
Sex (F/M) 20/12 9/5 7/1 0.4"
Age at diagnosis (years) 5.34 +7.72 5.93 + 6.70 4.13 £2.23 0.61
Time from diagnosis to surgery (years) 1.34 + 1.47 2.86 + 2.48 1.88 + 2.23 0.28"
Time since first surgery (years) 491 + 1.38 4.79 + 1.37 4.33 +£0.52 0.34°
Preoperative stereoacuity (log arc sec) 2.00 + 0.36 1.92 + 0.35 1.74 + 0.16 0.23
Preoperative distant deviation (PD) 28.84 + 6.29 27.71 + 9.29 29.38 + 7.29 0.61"
Preoperative near deviation (PD) 27.55 + 6.60 29.29 4+ 9.97 26.88 + 9.23 0.83"
PO 1 day distant deviation (PD) -0.94 + 6.82 -0.71 + 3.38 -4.00 4+ 6.93 0.2"
PO 1 week distant deviation (PD) -1.11 + 7.74 1.62 + 6.05 -6.00 £+ 6.50 0.78
PO 1 month distant deviation (PD) 2.55 + 8.79 8.00 + 6.23 2.00 + 4.28 0.51"
PO stereoacuity at the last follow up (log arc sec) 1.84 + 0.22 1.75 £ 1.92 1.90 + 0.32 0.30°
Mean follow up period (months) 65.5+ 154 64.5 + 16.8 66.1 + 15.0 0.97"
Type of exotropia (%) 0.14

Basic 26 (81.3) 11 (78.6) 7 (87.5)

Convergence insufficiency 0(0) 0 (0) 0 (0)

Divergence excess 0 (0) 0 (0) 1(12.5)

Pseudodivergence excess 6 (18.8) 3(21.4) 0
Anisometropia (%) 3.4 0 (0) 0 (0) 0.34
Amblyopia (%) 10 (31.3) 1(7.1) 2 (25.0) 0.21"
First surgery type (%) 0.03"

R&R 32 (100.0) 12 (85.7) 6 (75.0)

BLR recession 0 (0) 2 (14.3) 2 (25.0)
Presence of DVD (%) 13.1) 0 (0) 0 (0) 0.71°
Reoperation (%) 22 (68.8) 3(21.4) 3(37.5) 0.009"

Values are presented as mean + SD; Minus values in deviation means esodeviation: plus values means exodeviation.
PD = prism diopter; PO = postoperative; R&R = resection and recession; BLR recession = bilateral lateral rectus recession; DVD =

dissociated vertical deviation.

*p-value by one-way ANOVA; "p-value by Fisher’s exact test.
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Table 3. Comparisons of factors according to the functional success

Factor Good (n = 28) Fair (n = 12) Poor (n = 14) p-value
Age at surgery (years) 5.96 + 2.50 9.58 + 6.64 9.29 + 10.7 0.16"
Sex (F/M) 17/11 8/4 11/3 0.51"
Age at diagnosis (years) 4.04 +2.13 6.08 + 7.26 721 + 114 0.34
Time from diagnosis to surgery (years) 1.36 + 1.50 3.00 + 2.66 1.71 + 1.82 0.48
Time since first surgery (years) 4.96 + 1.29 4.58 + 1.31 4.67 + 1.37 0.64
Preoperative stereoacuity (log arc sec) 1.94 + 0.34 1.89 + 0.37 1.92 + 0.34 0.96
Preoperative distant deviation (PD) 28.68 + 6.58 28.58 + 9.75 28.57 + 6.33 0.99°
Preoperative near deviation (PD) 27.37 £ 6.73 29.58 + 10.8 27.50 + 7.53 0.72"
PO 1 day distant deviation (PD) -1.71 + 6.04 -1.00 + 2.89 -0.86 + 8.37 0.90"
PO 1 week distant deviation (PD) -1.88 £+ 7.06 2.64 +£5.77 -3.00 £ 8.51 0.14"
PO 1 month distant deviation (PD) 1.63 + 6.86 7.33 + 6.34 6.07 + 10.1 0.65"
PO stereoacuity at the last follow up (log arc sec) 1.78 + 0.17 1.72 + 0.16 2.02 +0.29 0.017
Mean follow up period (months) 66.6 + 14.8 62.2 + 15.1 65.6 + 16.1 0.70"
Type of exotropia (%) 0.17"

Basic 22 (78.6) 9 (75.0) 13 (92.9)

Convergence insufficiency 0 (0) 0 (0) 0(0)

Divergence excess 0 (0) 0 (0) 1(7.1)

Pseudodivergence excess 6(21.4) 3(25.0) 0 (0)
Anisometropia (%) 2(7.1) 0(0) 1(7.1) 0.66
Amblyopia (%) 7 (25.0) 1(8.3) 4 (28.6) 0.59"
First surgery type (%) 0.044"

R&R 28 (100) 11 (91.7) 11 (78.6)

BLR recession 0(0) 1(8.3) 3(21.4)
Presence of DVD (%) 0 (0) 0(0) 1(7.1) 0.23
Reoperation (%) 21 (75.0) 3 (25.0) 4 (28.6) 0.02

Values are presented as mean + SD; Minus values in deviation means esodeviation; plus values means exodeviation.
PD = prism diopter; PO = postoperative; R&R = resection and recession; BLR recession = bilateral lateral rectus recession; DVD =

dissociated vertical deviation.

*p—value by one-way ANOVA; +p—value by Fisher’s exact test.
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