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Abstract: Objective: To estimate pooled motor success and reoperation rates in adult intermittent exotropia (IXT), 
evaluating the impact of surgical technique, follow-up, and success definitions. Methods: We searched PubMed, 
Embase, and Scopus (inception–March 2026) for adult (≥ 18 years) intermittent exotropia surgery outcomes. Proportions 
were Freeman-Tukey transformed and pooled via a random-effects model. We assessed MINORS quality and performed 
subgroup/sensitivity analyses. Results: This study included 14 studies (18 arms, 793 patients). Pooled motor success 
was 78.3% (95% CI 72.4–83.8%; I² = 65.0%). Success definition was the sole significant modifier: 83.1% for ≤ 10 
prism diopters (PD) exodeviation vs. 67.6% for ≤ 10/5 PD (P = 0.029). Reoperation rates (5 studies) ranged from 0–25%. 
Conclusion: Adult IXT surgery yields about 78% motor success, with variability primarily driven by inconsistent 
outcome definitions. Standardizing strict criteria and extending follow-up are essential to accurately characterize long-
term outcomes.
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1. Introduction
Adult intermittent exotropia (IXT) surgery aims to restore alignment, binocular function, and psychosocial 
well-being [1–4]. However, adult outcomes remain poorly defined because most studies pool adult and 
pediatric data without stratification [2].

Reported success rates vary widely, driven partly by exotropic drift but more critically by inconsistent 
success definitions, with thresholds ranging from ≤ 10 prism diopters (PD) exodeviation alone to stricter 
criteria that also penalise > 5 PD esodeviation [5,6].

Lacking an adult-specific quantitative synthesis, we conducted this meta-analysis to estimate pooled 
motor success and reoperation rates in adult IXT. This study further evaluated how surgical technique, 
follow-up duration, and success definitions modify these outcomes.
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2. Methods
This study followed PRISMA 2020 guidelines without prospective registration [7]. PubMed, Embase, and 
Scopus (inception–March 2026) were used to search for English-language original studies reporting surgical 
outcomes in adult (≥ 18 years) intermittent exotropia, supplemented by reference screening. Studies lacking 
separable adult data were excluded. Two independent reviewers performed screening, data extraction, and 
MINORS quality assessment, resolving discrepancies by consensus [8].

Primary and secondary outcomes were motor success and reoperation rates, respectively. Proportions 
were transformed using the Freeman-Tukey method and pooled via a random-effects model [9,10]. 
Heterogeneity was assessed with I² and Cochran Q [11]. This study performed predefined subgroup analyses 
(by procedure, follow-up, success threshold, study design, and quality) and sensitivity analyses. Publication 
bias was evaluated using Egger’s regression [12]. Reoperations were summarized descriptively. Analyses were 
conducted in R [13,14].

3. Results
Following screening (Figure 1), 14 studies comprising 18 arms and 793 patients were included (Table 1) [15–28]. 
Median follow-up was approximately 9 months. Motor success was primarily defined as ≤ 10 PD exodeviation 
(11 arms) or a stricter ≤ 10 PD exodeviation / ≤ 5 PD esodeviation threshold (6 arms). The pooled motor success 
rate was 78.3% (95% CI 72.4–83.8%) (Figure 2), with moderate heterogeneity (I² = 65.0%, p < 0.001) and no 
evidence of publication bias (Egger’s p = 0.93). Subgroup analysis revealed that the success definition was the 
only significant modifier: studies using the ≤ 10 PD criterion reported 83.1% success versus 67.6% for the 
stricter ≤ 10/5 PD criterion (p = 0.029). Follow-up duration showed a non-significant trend (< 12 months: 
83.7% vs. ≥ 12 months: 75.0%; p = 0.14). Surgical procedure, study design, and MINORS quality did not 
significantly affect outcomes (all p > 0.3). Sensitivity analyses confirmed estimate stability (range 77.3–
79.6%). Reoperation data (available in 5 studies) ranged from 0–25.0%, though the two largest cohorts both 
reported rates below 6%.
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Figure 1. PRISMA 2020 flow diagram of the study selection process.

Table 1. Characteristics and motor success of the 14 included studies

Study Country Design N Age Female
(%)

IXT 
subtype

Proce
dure

Adjus
table 

sutures

Follow-
up

(months)

Success 
threshold

(PD)

Motor 
success

(%)
Choi 

(2001)
United 
States

Case 
series 20 53.1 ± 

18.7 NR CI MR 
resection Yes 8.7 ≤ 10 75.0

Khazaeni 
(2006)

United 
States

Case 
series 60 48 (SD 

NR) NR Mixed R&R Yes 3 ≤ 10
CI: 92.0; 

Basic: 
100.0

Lau 
(2010)

Hong Kong, 
China

Case 
series 14 33.4 ± 

12.8 NR NR 3-muscle No 13.1 ≤ 10 85.7

Chalifoux 
(2016) Canada Retro 

cohort 60 45 (SD 
NR) NR NR R&R Yes 4–6 ≤ 10 76.1

Kamlesh 
(2018) India RCT 40 24.5 ± 

4.12 75 NR BLRc vs 
BLRc

Yes vs 
No 3 ≤ 10

Adj: 90.0; 
Non-adj: 

85.0
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Study Country Design N Age Female
(%)

IXT 
subtype

Proce
dure

Adjus
table 

sutures

Follow-
up

(months)

Success 
threshold

(PD)

Motor 
success

(%)

Lekskul 
(2018) Thailand Retro 

cohort 234
27.56 
(SD 
NR)

52.1 Basic R&R NR 42.84 ≤ 10 84.2

Choi 
(2019) South Korea Retro 

cohort 52 53.0 ± 
9.46 61.5 Mixed Mixed Yes 

(78.8%) 71.96 ≤ 10 exo / 
≤ 5 eso 82.7

Yao 
(2019) China Prosp 

cohort 34 NR NR NR Mixed NR 1 ≤ 10 94.7

Anand 
(2020) India RCT 34 NR NR Basic RP vs 

R&R No 12 ≤ 10 exo / 
≤ 5 eso

RP: 68.4; 
RR: 73.3

Lekskul 
(2021) Thailand Prosp 

cohort 36 NR NR NR ULRc No 3 ≤ 8 80.0

Mattout 
(2022) Egypt Retro 

cohort 51 27.5 ± 
5.86 47.6 Mixed

BTA+
BLRc vs 
3-muscle

NR 12 ≤ 10 exo / 
≤ 5 eso

BTA: 
47.6; 

3-muscle: 
66.7

Narayan 
(2023) UK Retro 

cohort 93 37.4 ± 
20.2 55 Mixed R&R NR 8.7 ≤ 10 exo / 

≤ 5 eso 61.3

Srimanan 
(2025) Thailand Retro 

cohort 43 35.7 
±14.6 41.9 Mixed

Mixed 
(R&R 
79%)

Mixed 
(9.3%) 12 ≤ 10 74.4

Wang 
(2026)

United 
States

Retro 
cohort 98 NR NR Mixed Mixed NR NR ≤ 10 69.4

For multi-arm studies, motor success is reported per arm. N = number of patients; IXT = intermittent exotropia; R&R = unilateral 
recession–resection; BLRc = bilateral lateral rectus recession; RP = plication; ULRc = unilateral lateral rectus recession; BTA = 
botulinum toxin A; PD = prism diopters; exo = exodeviation; eso = esodeviation; NR = not reported.

Figure 2. Forest plot of pooled motor success rate. Squares indicate individual estimates (size proportional to weight); 
the diamond shows the pooled estimate.
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4. Discussion
Adult IXT surgery achieves an overall motor success rate of around 78%. However, this average hides 
substantial heterogeneity. This variation is driven by inconsistent success definitions rather than surgical 
techniques. Permissive criteria (≤ 10 PD exodeviation) overstate success by > 15% compared to strict 
thresholds that also classify > 5 PD esodeviation as failure. This distinction is clinically important. Unlike 
children who readily suppress, adults risk persistent diplopia from surgical overcorrection [2,29]. Therefore, 
permissive criteria can ignore significant postoperative problems [30]. Adopting strict, asymmetric motor 
thresholds is necessary to accurately evaluate adult outcomes [31]. Furthermore, current literature often 
underestimates long-term surgical failure. The decline in success beyond 12 months reflects continuous 
postoperative exotropic drift [32]. Because of this drift, the low reoperation rates (< 6%) reported across a 
short 9-month median follow-up likely underestimate the true surgical burden.

Limitations include the predominantly retrospective evidence base and the absence of patient-reported 
quality-of-life data, precluding assessment of the full psychosocial and functional impact of surgery [31].

5. Conclusion
Adult IXT surgery yields around 78% motor success rate, but substantial heterogeneity stems directly 
from how success is defined. Future studies must standardize these criteria and extend follow-up to better 
characterize adult-specific outcomes.
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