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Abstract 
Background: Various surgical techniques have been proposed for the treatment of intermittent 
exotropia. Unilateral lateral rectus recession is a surgical option that has been recommended for treating 
minor to moderate-angle exotropia. 
Objective: This research aims to assess the surgical results of performing unilateral lateral rectus 
recession for the treatment of moderate-angle exotropia (≤ 30 PD). 
Patients and methods: This prospective, institutional, clinical trial was conducted at Tanta University 
Hospital from March 2022 to February 2023. It included 30 patients with small-angle intermittent 
exotropia ≤ 30 prism diopters who underwent unilateral lateral rectus muscle recession. The study aimed 
to evaluate the effectiveness of this surgical approach in correcting small-angle intermittent exotropia, 
with a follow-up period of 6 months. 
Results: The average age at the time of surgery was 14.033 ± 9.715 years, ranging from 6 to 37 years, 
with 80% (24 patients) being pediatric (below 18 years) and 20% (6 patients) adults. A significant 
reduction in the distant deviation angle was observed postoperatively. One week after surgery, the mean 
angle was -5.833 ± 9.255Δ, reducing to -4.5 ± 8.444Δ after 1 month, and further to -2.667 ± 5.040Δ at 3 
months, with continued improvement at 6 months (-1.000 ± 3.051Δ). Success rate, defined as deviation 
of ≤ 10 PD, was achieved in 73%. 
Conclusion: Performing unilateral lateral rectus recession was shown to be effective in achieving a high 
postoperative success rate in patients with intermediate angle exotropia, according to the research. 
 
Keywords: Unilateral lateral rectus recession, Exotropia, Moderate‐angle exotropia, Strabismus, 
Pediatric ophthalmology 

 

Introduction 
Exotropia, a common childhood ocular disorder, affects approximately 1% of the pediatric 

population before the age of 11 years [1]. This situation occurs due to either passive anatomical 

variables associated with the globes and orbits or active innervational processes, resulting in a 

divergence in the visual axis that is usually rectified by fusional convergence [2]. Among 

various types of exodeviations, Intermittent Exotropia (IXT) is the most prevalent, 

representing 50% to 90% of all cases of exotropia [3]. IXT is characterized by an intermittent 

divergence of the eyes along the horizontal optical axis, initially evident during far fixation or 

periods of fatigue. Without proper management, this intermittent divergence can evolve into 

constant exotropia, potentially impairing binocular vision and leading to the development of 

amblyopia [4]. 

IXT is categorized into different types based on the discrepancy between near and distance 

angles. These types include true divergence excess (mainly occurring at a distance), pseudo-

divergence excess, the basic form (where near and distance angles are equal), and convergence 

insufficiency (with a larger near angle than distance angle) [2, 5]. Assessing IXT poses 

difficulties and necessitates the use of procedures such as the monocular occlusion test, near 

addition, or prism adaptation test to precisely identify the type and establish the right course 

of action [6, 7]. 

The management options for IXT include several approaches, including monitoring (8), part-

time occlusion [9], over-minus spectacles [10, 11], fusion exercises [12], and strabismus surgery. 

Surgical surgery is often recommended when exotropia persists for over 50% of the time the 

person is awake, when there is a significant angle of outward deviation of the eyes,  
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when fusion is compromised, or for cosmetic purposes [13, 14]. 

Nevertheless, there is a current dispute about the selection of 

a surgical technique, which includes the alternatives of 

bilateral lateral rectus recession (BLR) and unilateral 

recession-resection (R&R) [15]. 

Postoperative outcomes following IXT correction are varied, 

often beginning with an initial phase of overcorrection, then 

transitioning to orthotropia or under correction as influenced 

by the exodrift (16). Consecutive esotropia may sometimes 

develop as a complication [17]. Recent literature suggests that 

unilateral lateral rectus recession can be effective in treating 

IXT, offering benefits such as reduced anesthesia time and a 

lower risk of complications like scleral puncture, retinal 

detachment, and endophthalmitis [18]. 

This study was out to assess how well unilateral lateral rectus 

muscle recession corrected small-angle intermittent 

exotropia, which was defined as < 30 PD. 

 

Patients and Methods 

This study, which was a prospective, institutional, clinical 

trial, took place at Tanta University Hospital between March 

2022 and February 2023. The study included of 30 patients 

who had small-angle intermittent exotropia of 30 PD or less. 

These patients had a surgical procedure called unilateral 

lateral rectus muscle recession. The objective of the research 

was to assess the efficacy of this surgical technique in 

rectifying small-angle intermittent exotropia, with a 6-month 

follow-up period. Our research has certain criteria for 

including and excluding participants. These criteria are as 

follows: 

The inclusion criteria included patients selected for the study 

had small-angle intermittent exotropia ≤ 30 PD and were 

surgical candidates. 
The exclusion criteria included Patients exhibiting exotropia 
over 30 PD, those presenting with amblyopia, a prior medical 
record of strabismus or orbital surgery, or bone fractures. 
 
Provision of privacy 
The privacy of all patient data was ensured by the use of a 
unique code number assigned to each patient's file, which 
contains all their medical examinations. 
 
Data collection 
All the participants in the study were subjected to: 
 
Consent 
This research was conducted with the permission of the 
Research Ethics Committee, which is a component of the 
Quality Assurance Unit in the Faculty of Medicine at Tanta 
University. Additionally, the facilities at the hospital were 
used for this study. All patients provided informed written 
permission after a comprehensive discussion of the study's 
advantages and potential hazards. 
 
History taking 
Focused on the onset, frequency, and nature of the eye 
deviation. 
 
Clinical examination 
Diagnosis of intermittent exotropia (IXT) was based on 
patient or parental history and office examination. Clinical 
assessment included: 

 

Control Assessment 

Office control was measured at 6 meters using a cover test, 

categorized into three groups: good, fair, and poor control, 

based on the patient's ability to resume fusion after cover 

testing. 

 

Angle of Deviation Measurement 

Utilizing the Hirschberg method and repeated prism and 

cover tests at two-week intervals. 

 

Motility Tests 

Assessing ductions, versions, vergences, convergence, and 

divergence. 

 

Limitation of Abduction Measurement 

Graded as previously described in Table (8). 

 

Assessment of Lateral Incomitance 

Measured by the difference in primary and lateral gazes in 

PD. 

 

Visual Acuity Measurement 

Recording both uncorrected and best corrected visual acuity 

using the Landolt Chart. 

 

Cycloplegic Refraction for Children 

Determining spherical equivalents, with specific adjustments 

for myopia, astigmatism, and hypermetropia. 

 

Surgical Intervention 

The decision and timing of surgery were based on the degree 

of distance deviation, with surgery recommended for 

deviations ≥ 15 PD. Children under 4 years were operated on 

only if progressive deterioration of control was observed. The 

surgery performed was unilateral lateral rectus recession 

under general anesthesia. The amount of surgery was 

determined by the exodeviation size at 6 meters, following 

Kushner's modified surgical formula. The intraoperative 

measurement included the distance between the anatomical 

insertion of the lateral rectus muscles and the limbus. 

 

Postoperative Evaluation 

Motor alignment was considered successful if there was 

orthotropia or a maximum of 10 Δ exotropia/esotropia at a 

distance of 6 meters, with the use of corrective glasses. 

Additionally, there should be no lateral incomitance or 

restriction of eye movement outward at 6 months. 

 

Statistical analysis 

The data were analyzed using the IBM® SPSS statistical 

program, specifically version 21. Numerical and percentage 

values were used to convey qualitative data. The 

Kolmogorov-Smirnov test was used to confirm the normality 

of the distribution. The quantitative data were characterized 

using the range (minimum and maximum values), mean, 

standard deviation, and median. The chi-squared test was 

used to compare qualitative data. In cases where this test was 

not suitable, it was substituted by the Monte Carlo test. The 

means of two separate groups were compared using a student 

t-test. The Spearman coefficient correlation was used to 

conduct linear correlation analysis and assess the presence of 

positive or negative connections among various variables. 

Linear regression was used to identify the predictor factors 

for estimating the risk. The chosen level of significance was 

set at p<0.05, indicating statistical significance. Additionally, 

the results were found to be very statistically significant at P 
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≤ 0.001. 

 

Results 

Study Population 

The study included 30 patients diagnosed with intermittent 

exotropia requiring surgery, fitting the inclusion criteria. The 

average age at the time of surgery was 14.033 ± 9.715 years, 

ranging from 6 to 37 years, with 80% (24 patients) being 

pediatric (below 18 years) and 20% (6 patients) adults. The 

gender distribution was 60% male (18 patients) and 40% 

female (12 patients). The mean spherical equivalent (SE) was 

0.533 ± 0.937, ranging from -1.5 to +1.5 diopters. The 

preoperative best-corrected visual acuity (BCVA) ranged 

from 0.7 to 1, with a mean of 0.873 ± 0.098. Bilateral 

intermittent exotropia was observed in 60% of patients (18 

patients), while 40% (12 patients) had unilateral 

involvement. (Table 1). 

 

History and Clinical Examination 
The average age of exotropia onset was 7.600 ± 4.917 years, 

ranging from 3 to 20 years. The duration of exotropia before 

surgery averaged 6.433 ± 5.655 years. The mean preoperative 

distant deviation angle was -22.167 ± 5.972Δ, ranging from 

15 to 30Δ. Regarding control, 43.33% of patients (13 

patients) showed good control, 40% (12 patients) fair control, 

and 16.67% (5 patients) poor control on a three-point scale. 

(Table 2). 

 

Preoperative Distant Angle of Deviation 

About 53.33% of patients (16 patients) had a preoperative 

angle of deviation ≤ 20 PD, while 46.67% (14 patients) had 

an angle >20 PD. 

 

Follow-Up and Outcomes 

All patients successfully concluded the 6-month follow-up 

period, during which they had assessments at 1 week, 1 

month, 3 months, and 6 months after the surgical procedure. 

(Table 3) 

At 1 week postoperative, 70% (21 patients) achieved optimal 

correction, 16.67% (5 patients) were under-corrected, and 

13.33% (4 patients) over-corrected. 

After 1 month, 83.33% (25 patients) had optimal correction, 

15.4% (3 patients) were under-corrected, and 6.6% (2 

patients) over-corrected. 

At 3 months, 90% (27 patients) achieved optimal correction, 

with 6.6% (2 patients) under-corrected and 3.3% (1 patient) 

over-corrected. 

By 6 months, 96.65% (29 patients) showed successful 

alignment at a distance, with 3.3% (1 patient) under-corrected 

and no over-corrections. 

 

Postoperative Lateral Incomitance 

The degree of lateral incomitance post-surgery was evaluated 

by comparing differences in PD between primary and lateral 

gazes (table 4): 

At 1 week postoperative, 66.67% of patients showed no 

lateral incomitance, 20% had 5 PD of lateral incomitance, 

10% had 10 PD, and 3.33% had 15 PD. 

After 1 month, 73.3% had no lateral incomitance, 16.6% had 

5 PD, and 10% remained at 10 PD of lateral incomitance. 

At 3 months, 80% had no lateral incomitance, 13.33% had 5 

PD, and 6.67% were at 10 PD. 

By 6 months, 86.67% showed no lateral incomitance, 10% 

had 5 PD, and 3.33% were at 10 PD. 

Postoperative Limitation of Abduction 

The grade of limitation in abduction post-surgery was 

recorded as follows (table 5): 

At 1 week postoperative, 66.67% had no limitation, 23.33% 

had grade -1 limitation, and 10% had grade -2 limitation. 

After 1 month, 73.3% had no limitation, 20% had grade -1, 

and 6.67% had grade -2 limitation. 

At 3 months, 80% had no limitation, 16.67% had grade -1, 

and 3.33% had grade -2 limitation. 

By 6 months, 86.7% had no limitation, 10% had grade -1, and 

3.33% had grade -2 limitation. 

 

Motor Outcome 

The success rate of the surgical intervention was assessed at 

various follow-up points (table 6): 

After 1 week, the success rate was 47%, increasing to 57% 

after 1 month. 

The success rate further increased to 73% at both 3 and 6 

months post-surgery. 

The mean preoperative distant deviation angle was -22.167 ± 

5.972Δ (ranging from -15 to -30Δ). At 6 months 

postoperative, the mean distant deviation was significantly 

reduced to -1.000 ± 3.051Δ (ranging from -5 to +5Δ). 

Success Rate in Relation to Preoperative Distant Angle of 

Deviation: 

Patients with a preoperative distant angle of deviation ≤ 20 

PD showed a higher success rate (88% after 1 month) 

compared to those with an angle > 20 PD (57% success rate 

after 3 months). 

 

Changes in Distant Deviation Angle Post-Surgery 

A significant reduction in the distant deviation angle was 

observed postoperatively. One week after surgery, the mean 

angle was -5.833 ± 9.255Δ, reducing to -4.5 ± 8.444Δ after 1 

month, and further to -2.667 ± 5.040Δ at 3 months, with 

continued improvement at 6 months (-1.000 ± 3.051Δ). 

 

Characteristics of Successful vs. Unsuccessful Outcomes 

An analysis comparing successful and unsuccessful 

outcomes post-surgery revealed significant differences in 

certain aspects: 

Preoperative distant deviation angle significantly differed 

between successful and unsuccessful cases at 6 months 

(P=0.021*). 

Postoperative final deviation also showed a significant 

difference between successful and unsuccessful outcomes 

(P=0.019*). 

However, early postoperative distant deviation (1st week) 

was not significantly different between the two groups 

(P=0.079). 

Age of onset, interval between onset and surgery, age at the 

time of surgery, best-corrected visual acuity, and refraction 

(spherical equivalent) showed no significant differences. 

 

Relation between Control Level and Angle of Deviation 

The study found a significant relationship between control 

level and angle of distant deviation at 1 week (P=0.031*), 1 

month (P=0.033*), and 3 months (P=0.027*). However, this 

relationship was not significant at 6 months (P=0.273). 

 

Effect of Amount of Recession on Motor Success Rate 

The relationship between the amount of recession and the 

success rate was analyzed (Table 7): 

Patients with a 6 mm recession showed a significant success 
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rate of 87.5% after six months. 

The success rate for patients with a 7 mm recession was 75% 

at six months. 

Patients with an 8 mm recession had a success rate of 83.3% 

after six months. 

For patients with a 9 mm recession, the success rate increased 

from 25% after the first week to 58.3% at six months. 

 

Case Descriptions 

Case 1 

Patient Profile: 20-year-old male with right intermittent 

exotropia (Fig 1). 

Diagnosis and Treatment: Presented with a deviation angle of 

15 PD, treated with a 6 mm recession of the right lateral 

rectus muscle. 

Postoperative Outcome: Achieved orthotropia in the first 

week post-surgery without lateral incomitance or limited 

abduction. Ocular motility remained normal in both primary 

and lateral gazes at the 1st-week and 3rd-month follow-ups 

(Figure 2). 

 

Case 2 

Patient Profile: 15-year-old male with bilateral intermittent 

exotropia (figure 3). 

 

Diagnosis and Treatment 

Had a deviation of 25 PD in the right eye and 20 PD in the 

left eye, treated with a 9 mm recession of the right lateral 

rectus muscle. 

 

Postoperative Outcome 

At 1 month: Achieved orthotropia, but exhibited 30 PD 

lateral incomitance with grade (-1) limited abduction. 

At 6 months: Orthotropic state maintained with resolution of 

lateral incomitance and limited abduction. Ocular motility 

assessments showed normal functioning in primary and 

lateral gazes. (Fig. 4) 

 

Discussion 

Intermittent exotropia is the predominant kind of exotropia, 

which may arise from a combination of imbalances in nerve 

control that disrupt the normal interaction between the 

processes responsible for bringing the eyes together and 

moving them apart, mechanical issues, structural 

abnormalities, and genetic factors [2]. 

The deviation becomes apparent when the youngster is 

fatigued, unwell, drowsy, or inattentive. Adult patients may 

exhibit exodeviation after the use of alcoholic drinks or the 

administration of sedatives. Occasionally, an exophoria may 

develop into an intermittent exotropia, which may then 

proceed to a chronic exotropia. This abnormality often 

manifests first during distant vision, but subsequently during 

close-up focus [19]. 

Intermittent exotropia often begins throughout infancy, 

namely between the ages of 3 and 6. This is a crucial stage in 

the development of visual function, and as a result, the 

binocular function is frequently affected. The primary 

objective of strabismus surgery for intermittent exotropia is 

twofold: to enhance the aesthetic appearance and to restore 

the ability to perceive depth and coordinate visual input from 

both eyes [20]. 

The optimal timing of surgery for intermittent exotropia 

remains controversial. Advocates of early surgery before the 

age of 4 years suggests that it yields better results especially 

concerning preservation of sensory fusion and stereoacuity 

compared with later surgery. However, others believe that the 

reoperation rates, the risk of developing amblyopia and loss 

of fusion are greater in the younger age group, also 

stereoacuity is preserved in the vast majority of cases with or 

without intervention [21]. 

Long-term ocular alignment after surgery for intermittent 

exotropia is disappointing. Previous studies have reported 

post operative success rates for IXT from 50% to 70%. Both 

under correction and overcorrection are considered as 

surgical failure [22]. 

The occurrence of intermittent exotropia (IXT) seems to be a 

more prevalent manifestation of failure compared to 

overcorrection, and it tends to happen more often over 

extended durations of follow-up. Several variables, including 

the severity of preoperative deviation, the difference in 

distant and near vision, the patient's age at the time of surgery, 

their refractive error, and the kind of surgical procedure, have 

been identified as potential predictors of the result [23]. 

Nevertheless, the impact of prognostic indicators for 

intermittent exotropia on surgical results remains uncertain. 

Parks et al. conducted a comparative analysis of pre-surgery 

data between two groups: those who had a good result and 

those who had a recurrence. However, they were unable to 

uncover any specific component that had an impact on the 

surgical outcome for intermittent exotropia [23]. 

This research included a cohort of 30 individuals who had a 

confirmed diagnosis of intermittent exotropia and required 

surgical intervention. All participants satisfied the specified 

inclusion criteria. The motor outcome rate was deemed 

successful at 73%. This success was defined as a horizontal 

deviation of 0 to 10 PD (either exo or eso) while fixating on 

an accommodative target at a distance of 6 meters. The 

success was also contingent on the patient wearing spectacle 

correction without reporting any issues of lateral incomitance 

and experiencing limited abduction at six months after the 

operation. Four patients complained of lateral incomitance 

and limitation of abduction at last follow up at 6th months. 

Jae Yun Sung et al. [24] This study compared the surgical 

outcomes of patients who had surgical correction with 

patients who were just followed for a minimum of 2 years for 

small angle exotropia of 20 prism dioptres (PD) or less. There 

was no significant difference in the surgical success rate 

between the groups at the final follow-up. Approximately 

half of the patients in both the observation group and surgery 

group had favourable motor outcomes. 

De-Sheng Song and colleagues [25]. It was reported that the 

final outcome of the treatment for small-angle IX (T) varied 

significantly between the groups. The recession-resection 

group showed a more successful alignment [OR 0.37 (0.18, 

0.74)] and a lower under correction [OR 3.50 (1.28, 7.26)] 

compared to the unilateral lateral rectus group. Unilateral 

lateral rectus surgery is associated with a lower incidence of 

postoperative overcorrection. Within the recession-resection 

group, 9% of the patients exhibited overcorrection at their last 

visit, but no patients in the unilateral lateral rectus group had 

overcorrection after surgery. No instances of successive 

esotropia were observed in the current investigation. 

Raab and Park [26]. It was observed that an overcorrection of 

10 PD yielded the most favourable result, however 

satisfactory results were also achieved within the range of 0 

to 10 PD. Scott et al. (120) recommended an overcorrection 

ranging from 4 to 14 PD. 

PD (Person-Days) was advised to be between 0 and 10 by 
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Mac Neer [27], whereas another source, Souza-Dias [28], 

advocated a PD of 10. Others have said that a deliberate 

overcorrection does not provide any advantages. The reason 

for implementing overcorrection is that it causes double 

vision, which in turn encourages the growth of fusional 

vergence and stabilizes the alignment after surgery. There is 

apprehension over the potential harm of excessive correction 

in youngsters who have not yet fully developed their visual 

abilities (under 4 years old) or those who are at risk of 

developing amblyopia and binocular suppression. 

Kim and Hwang [29]. It was observed that 9.5% of the patients 

who had overcorrection more than 20 PD acquired successive 

esotropia. Kim and Cho [30], reported a higher rate of 13.8% 

with 17 PD. Von Noorden [31] argued that a little 

overcorrection is preferable, but he raised concerns about 

how to prevent significant overcorrection, particularly in 

youngsters who may have negative sensory effects. 

Furthermore, additional studies have revealed strong 

relationships between the initial and final measures after 

surgery for IXT. Conversely, there is data indicating that the 

initial alignment after surgery may not reliably predict long-

term success [32]. 

The research found that after surgery, there was a shift 

towards esotropia in the initial postoperative distance 

deviation, with a mean value of -5.833± 9.255Δ. There is a 

consensus that an initial overcorrection is necessary due to a 

predisposition towards postoperative exotropic drift. 

The surgical technique used was same for both cases of actual 

divergence excess and simulated divergence excess 

exotropia. We conducted lateral rectus recession in both 

instances, adjusting the amount based on the degree of 

deviation. There were no statistically significant differences 

in the mean age of the patients at the commencement of 

deviation (P = 0.635), the time interval between the onset of 

deviation and the operation (P = 0.694), and the mean age at 

the time of surgery (P = 0.991). These findings align with the 

research conducted by Yildrim et al. [32]. 

Others believe that the age of the person having surgery 

affects how well it works, and they say that surgery should be 

done when the person is young for best results. Others want 

people to be older when they start IXT, with the idea that the 

effects will be better the older they are and the longer they do 

it [33]. 

Elderly individuals often have a reduced degree of deviation 

before to undergoing surgery. Furthermore, the 

postponement of the surgical procedure indicates a higher 

level of control over intermittent exotropia, as well as 

improved stereopsis and fusion potential. Moreover, the 

imprecision of measuring the preoperative distance angle in 

young noncompliant children might result in unexpected and 

adverse outcomes [34]. 

The average of the spherical equivalent of was statistically 

insignificant and that of the best corrected visual acuity 

(BCVA) of both eyes measured were also insignificant. 

Some researchers believe that myopic refractive error is 

associated with better surgical outcome. They attributed this 

to the prismatic effect of the corrective lenses (base-out) 

prismatic effect of high –minus lenses and the measured 

deviation is greater than actual by minus lens and vice versa 

in hyperopic errors, but this is only applicable when 

refractive errors are more than + or – 5 diopters [35]. This had 

very little effect on our study, because the range of refractive 

error (spherical equivalent) in our study was (-1.5_+1.5). As 

regard to the angle of initial preoperative exotropia at 6 meter 

it differed significantly in successful than unsuccessful cases. 

The difference in mean final postoperative deviation was also 

statistically significant among those with successful versus 

those with unsuccessful outcome. Therefore, the mean final 

deviation differed significantly from the initial preoperative 

deviation in both successful and unsuccessful cases (p < 

0.001*). This is consistent with most of the studies. Patients 

with larger deviation tends to have a larger postoperative 

drift. 

Furthermore, evaluating the decline in control grade has often 

been used to determine the appropriate timing for surgical 

intervention. Rosenbaum and Stathacopoulos (36) introduced 

subjective techniques for evaluating the advancement of 

intermittent exotropia in both workplace and home 

environments. The research found that the surgical success 

rate was greater in the group with superior control grades. 

Additionally, there was no significant difference in surgical 

success rates across the three groups, which aligns with the 

findings of Kushner et al. [37]. 

Yang et al. [38]. It has been proposed that the level of control 

grade does not play a role in selecting when surgical 

intervention should take place. However, the success rate of 

the surgery is determined by other criteria such as the angle 

of deviation before the operation and the average spherical 

equivalent. Therefore, more assessment will be required to 

determine the variables influencing the rate of success in 

surgery. To address exodeviation of 15-30 PD unilaterally, a 

substantial recession of the lateral rectus muscle, ranging 

from 6 to 9 mm, would be required. Prior research has 

consistently shown that doing surgery on just one side of the 

lateral rectus muscle should be limited to those with lesser 

degrees of strabismus. There is a belief among some 

individuals that bilateral surgery should be conducted if a 

recession of more than 7 mm is necessary (39). However, 

some individuals had unilateral surgery by significantly 

retracting the muscle up to 11.5-12 mm [40]. 

Lateral incomitance is a potential side effect of a large 

unilateral recession. It is possible that lateral incomitance is 

more common when the lateral rectus muscle recession 

exceeds 8 mm. At first week after surgery, ten patients 

complained of lateral incomitance, 6 of them had 9mm lateral 

rectus recession. At the last follow up after 6 months, four 

patients were still having lateral incomitance. 

Some authors believe that the risk of lateral incomitance 

should not deter surgeons from performing lateral rectus 

recessions greater than 8 mm, as this complication is likely to 

be uncommon. [15]. 
Attarzadeh et al. [41]. The study presented the findings of a 
two-year follow-up on the effects of unilateral lateral rectus 
recession in cases with intermittent exotropia with a deviation 
angle of 25-30 PD. The study indicated that the average 
correction obtained by unilateral recession was 23.5 PD. 
While Dadeya [42]. It has been reported that doing an 8-mm 
unilateral lateral rectus recession is an attractive alternative 
method for treating intermittent exotropia with a deviation of 
25 to 30 PD. The mean correction obtained was 22.9 PD. 
Also, spierer et al. [18]. It has been claimed that performing a 
Unilateral lateral rectus recession may be a successful 
treatment for exotropia that is equal to or less than 30 PD. In 
our study, patients with exotropia 15 PD had unilateral lateral 
rectus recessed 6mm, while patients with exotropia 20-30 PD 
had unilateral lateral rectus recessed 7-9 mm. 
The most common procedure is bilateral lateral rectus 

recession. Most authors emphasize that for "medium-angle" 

exotropia, two-muscle surgery may be appropriate, while 
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three- or four-muscle procedures may be required for "large-

angle" exotropia [43]. An benefit of doing surgery on a single 

muscle instead of two muscles is the reduction in both the 

duration of general anaesthesia and the ocular hazards related 

with the procedure. Considering the elevated incidence of 

persistent and recurring exotropia after the first surgical 

procedure, preserving the functionality of additional 

horizontal muscles for potential future surgeries is also 

advantageous. Unilateral lateral rectus recession offers the 

primary benefit of a minimal occurrence of overcorrection. 

Excessive correction after surgery for intermittent exotropia 

may lead to a permanent condition called esotropia, which 

causes severe double vision and the loss of depth perception. 

This may need further surgical procedures, such as advancing 

the lateral rectus or recessing the medial rectus. 

 
Table 1: Demographic data among the studied cases: 

 

Sex 

 N % 

Male 18 60.00 

Female 12 40.00 

Total 30 100.00 

 
Table 2: The criteria of the patients of IXT in our study as (Range, Mean and SD). 

 

 Range Mean ± SD 

Age at time of surgery 6 - 37 14.033 ± 9.715 

Age of onset 3 - 20 7.600 ± 4.917 

Interval between onset and surgery 2 - 23 6.433 ± 5.655 

Preoperative distant angle -15 - -30 -22.167 ± 5.972 

Best corrected visual acuity 0.7 - 1 0.873 ± 0.098 

Refraction (spherical equivalent) -1.5 - 1.5 0.533 ± 0.937 

Angle of deviation (PD) 6th Month -5 - 5 -1.000 ± 3.051 

 
Table 3: The changes in the distant angle of deviation during the follow up period. 

 

Angle of deviation (PD) 
First Week First Month Third Month Sixth Month 

N % N % N % N % 

Under corrected 5 16.67 3 10 2 6.6 1 3.35 

Optimal correction 21 70.00 25 83.33 27 90 29 96.65 

Overcorrected 4 13.33 2 6.6 1 3.3 0 0.00 

Total 30 100.00 30 100.00 30 100.00 30 100.00 

Table 4: The degree of postoperative lateral incomitance. 
 

Degree of lateral incomitance 

(PD) 

First Week First Month Third Month Sixth Month 

N % N % N % N % 

0 20 66.67 22 73.3 24 80.00 26 86.67 

5 6 20 5 16.6 4 13.33 3 10.00 

10 3 10 3 10 2 6.67 1 3.33 

15 1 3.33 0 0.00 0 0.00 0 0.00 

Total 30 100.00 30 100.00 30 100.00 30 100.00 

 
Table 5: The grade of postoperative limitation of abduction 

 

Limited abduction 
First Week First Month Third Month Sixth Month 

N % N % N % N % 

-2 3 10 2 6.67 1 3.33 1 3.33 

-1 7 23.33 6 20.00 5 16.67 3 10 

0 20 66.67 22 73.33 24 80 26 86.7 

Total 30 100.00 30 100.00 30 100.00 30 100.00 

 
Table 6: The rate of successful vs. unsuccessful cases during follow up 

 

Follow up 
Successful Unsuccessful 

Count Percent Count Percent 

1st week 14 47% 16 53% 

1st month 17 57% 13 43% 

3rd month 22 73% 8 27% 

6th month 22 73% 8 27% 

 
Table 7: The effect of the amount of recession on motor success rate at the 6th month postoperative. 

 

 

Amount of recession (mm) 
Chi-Square 

6 7 8 9 

N % N % N % N % X2 P-value 

Motor outcome 
Success 7 87.5 3 75 5 83.3 7 58.3 

3.539 0.170 
Un success 1 12.5 1 25 1 16.7 5 41.2 
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Table 8: Grading of limitation of abduction 
 

Limitation Grade 

Complete movement from primary position towards lateral canthus No abduction deficit (0) 

Completed 3/4 of distance towards lateral canthus Abduction deficit (-1) 

Completed 2/4 of distance towards lateral canthus Abduction deficit (-2) 

Completed 1/4 of distance towards lateral canthus Abduction deficit (-3) 

No movement from primary position towards lateral canthus. Abduction deficit (-4) 

 
 

Fig 1: Preoperative angle of deviation 15 PD 

 

 
 

Fig 2: 6 months postoperative orthotropic 

 

 
 

Fig 3: Preoperative angle of deviation 20 PD 

 

 
 

Fig 4: 6 months postoperative orthotropic 

 

Conclusion 

This study embarked on evaluating the effectiveness of 

unilateral lateral rectus recession in the correction of small-

angle intermittent exotropia. Thirty patients fitting the 

inclusion criteria were meticulously followed up for 6 months 

post-surgery, undergoing comprehensive ophthalmologic 

and strabismus examinations. 

 

Conflict of Interest 

Not available  

 

Financial Support  

Not available 

References 

1. Govindan M, Mohney BG, Diehl NN, Burke JP. 

Incidence and types of childhood exotropia: A 

population-based study. Ophthalmology. 2005 

Jan;112(1):104–8. 

2. Audren F. [Intermittent exotropia]. J Fr Ophtalmol. 2019 

Nov;42(9):1007–19.  

3. Ryu WY, Lambert SR. Incidence of strabismus and 

amblyopia among children initially diagnosed with 

pseudostrabismus using the Optum data set. Am J 

Ophthalmol. 2020 Mar;211:98–104.  

4. Lajmi H, Ben Yakhlef A, El Fekih L, Lahdhiri MH, 

Hmaied W. Outcomes of intermittent exotropia surgery. 

J Fr Ophtalmol. 2021 Sep;44(7):1001-7.  

5. Mohney BG, Huffaker RK. Common forms of childhood 

exotropia. Ophthalmology. 2003 Nov;110(11):2093-6.  

6. Han JM, Yang HK, Hwang JM. Efficacy of diagnostic 

monocular occlusion in revealing the maximum angle of 

exodeviation. Br J Ophthalmol. 2014 Nov;98(11):1570-

4.  

7. Takada R, Matsumoto F, Wakayama A, Numata T, 

Tanabe F, Abe K, et al. Efficacies of preoperative prism 

adaptation test and monocular occlusion for detecting the 

maximum angle of deviation in intermittent exotropia. 

BMC Ophthalmol. 2021 Aug 21;21(1):304.  

8. Sener EC, Mocan MC, Saraç OI, Gedik S, Sanaç AS. 

Management of strabismus in nanophthalmic patients: A 

long-term follow-up report. Ophthalmology. 2003 

Jun;110(6):1230–6.  

9. Suh YW, Kim SH, Lee JY, Cho YA. Conversion of 

intermittent exotropia types subsequent to part-time 

occlusion therapy and its sustainability. Graefes Arch 

Clin Exp Ophthalmol. 2006 Jun;244(6):705–8. 

10. Rowe FJ, Noonan CP, Freeman G, DeBell J. Intervention 

for intermittent distance exotropia with overcorrecting 

minus lenses. Eye (Lond). 2009 Feb;23(2):320–5.  

11. Samy El Gendy N, Abdelnabi E. Spectacle Decentration 

to Augment Over-minus Therapy in Cases with 

Intermittent Exotropia. Semin Ophthalmol. 2021 Feb 

17;36(1–2):46–50.  

12. Pejic Z, Wong W, Husain R, Ling Y, Farzavandi S. 

Fusion exercises for treatment of intermittent exotropia 

and phoria. Am Orthopt J. 2006;56:138–46.  

13. Tong PY. Binocular vision and ocular motility, 6th 

edition. Gunther K. von Noorden, MD, Emilio C. 

Campos, MD. St. Louis, Mosby, 2002;672:$149.00. Am 

J Ophthalmol. 2002 May;133(5):736.  

14. Ohtsuki H, Hasebe S, Okano M, Furuse T. Comparison 

of surgical results of responders and non-responders to 

the prism adaptation test in intermittent exotropia. Acta 

Ophthalmol Scand. 1997 Oct;75(5):528–31.  

15. Sun Y, Zhang T, Chen J. Bilateral lateral rectus recession 

versus unilateral recession resection for basic 

intermittent exotropia: A meta-analysis. Graefe’s 

Archive for Clinical and Experimental Ophthalmology. 

Springer Verlag. 2018;256:451–8.  

https://www.ophthalmoljournal.com/


International Journal of Medical Ophthalmology https://www.ophthalmoljournal.com 

~ 140 ~ 

16. Lim SH, Hwang BS, Kim MM. Prognostic factors for 

recurrence after bilateral rectus recession procedure in 

patients with intermittent exotropia. Eye (Lond). 2012 

Jun;26(6):846–52.  

17. Jang JH, Park JM, Lee SJ. Factors predisposing to 

consecutive esotropia after surgery to correct 

intermittent exotropia. Graefes Arch Clin Exp 

Ophthalmol. 2012 Oct;250(10):1485–90.  

18. Spierer O, Spierer A. Unilateral lateral rectus recession 

is an effective surgery for intermittent exotropia in young 

children. BMC Ophthalmol. 2021 Dec 6;21(1):10. 

19. Clarke MP. Intermittent exotropia. J Pediatr Ophthalmol 

Strabismus. 2007;44(3):153–7. quiz 178–9.  

20. Sloper JJ. Intermittent Exotropia: Behind the Headlines. 

Ophthalmology. 2019 Sep;126(9):1261–2.  

21. Chougule P, Kekunnaya R. Surgical management of 

intermittent exotropia: Do we have an answer for all? 

BMJ open Ophthalmol. 2019;4(1):e000243.  

22. Berland JE, Wilson ME, Saunders RB. Results of large 

(8-9 mm) bilateral lateral rectus muscle recessions for 

exotropia. Binocul Vis Strabismus Q. 1998;13(2):97–

104.  

23. Struck MC, Hariharan L, Kushner BJ, Bradfield Y, 

Hetzel S. Surgical management of clinically significant 

hypertropia associated with exotropia. J AAPOS. 2010 

Jun;14(3):216–20.  

24. Sung JY, Yang HK, Hwang JM. Comparison of surgery 

versus observation for small angle intermittent 

exotropia. Sci Rep. 2020 Dec 1, 10(1).  

25. Song DS, Chen ZJ, Qian J. Comparison of 

bilateral/unilateral lateral rectus recession and unilateral 

recession-resection for intermittent exotropia: A meta-

analysis. Int J Ophthalmol. 2018 Dec 1;11(12):1984-93.  

26. Raab EL, Parks MM. Recession of the lateral recti. 

Effect of Preoperative fusion and distance-near 

relationship. Arch Ophthalmol (Chicago, Ill 1960). 1975 

Aug;93(8):584–6.  

27. KW. MN. Observations on the surgical overcorrection of 

childhood intermittent exotropia. Am Orthop J. 

1987;37:135–50.  

28. Souza-Dias C UC. Post-operative evolution of the 

planned initial overcorrection in intermittent exotropia. 

61 cases. 1993;1003:141–8.  

29. Kim TW, Kim JH HJ. Long term outcome of patients 

with large over-correction following surgery for 

exotropia. Ophthalmol 2005. 219:237–42.  

30. Kim HS, Suh YW, Kim SH, Cho YA. Consecutive 

esotropia in intermittent esotropia patients with 

immediate postoperative overcorrection more than 17 

prism Diopters. Korean Journal of Ophthalmology. 

2007;21(3):155-158. 

31. GK N. exodeviations. In: Noorden, GK (ed) Binocular 

Vision and Ocular Motility: theory and management of 

strabismus 6th ed.; c2002. p. 356–76.  

32. Koklanis K, Georgievski Z. Recurrence of intermittent 

exotropia: factors associated with surgical outcomes. 

Strabismus. 2009 Jan 1;17(1):37-40. 

33. Tibrewal S, Singh N, Bhuiyan MI, Ganesh S. Factors 

affecting residual exotropia after two muscle surgery for 

intermittent exotropia. Int J Ophthalmol. 

2017;10(7):1120–5.  

34. Pineles SL, Deitz LW, Velez FG. Postoperative 

outcomes of patients initially overcorrected for 

intermittent exotropia. J AAPOS off Publ Am Assoc 

Pediatr Ophthalmol Strabismus. 2011 Dec;15(6):527–

31.  

35. Scattergood KD, Brown MH GD. Artifact introduced by 

spectacle lenses in the measurement of strabismic 

deviations. Am J Ophthalmol. 1983;96:439–48.  

36. Rosenbaum AL SR. Subjective and objective criteria for 

recommending surgery in intermittent exotropia. Am 

Orthopt J. 1992;42:46–51.  

37. BJ. K. The distance angle to target in surgery for 

intermittent exotropia. Arch Ophthalmol. 1998;b:189-

94.  

38. Yang HS, Kim YH, Lee SY KS. The influence of 

fusional vergence on the postoperative ocular alignment 

in intermittent exotropia. Korean Ophthalmol Soc J. 

2000;41:1597–603.  

39. Chougule P, Kekunnaya R. Surgical management of 

intermittent exotropia: Do we have an answer for all? 

BMJ open Ophthalmol. 2019;4(1):e000243.  

40. Feretis D, Mela E, Vasilopoulos G. Excessive single 

lateral rectus muscle recession in the treatment of 

intermittent exotropia. J Pediatr Ophthalmol Strabismus. 

1990;27(6):315–6.  

41. Atarzadeh H, zandi AR, Nasr EK MA. Two years results 

of unilateral lateral rectus recession on moderate 

intermittent exotropia. J Res Med Sci.; c2008. 

42. Dadeya S, Kamlesh. Long-term results of unilateral 

lateral rectus recession in intermittent exotropia. J 

Pediatr Ophthalmol Strabismus. 2003;40(5):283–7.  

43. Mulberger RD, McDONALD PR. Surgical management 

of nonparalytic exotropia. AMA Archives of 

Ophthalmology. 1954 Nov 1;52(5):664-8. 

 
How to Cite This Article 

Abd-Elmoaty AME, Ali AL, Shabana RR, Shafik HM. Evaluation of 

unilateral lateral rectus muscle recession for correction of small-angle 

intermittent exotropia. International Journal of Medical 

Ophthalmology 2023; 5(2): 133-140. 

 

 

Creative Commons (CC) License 

This is an open access journal, and articles are distributed under the 

terms of the Creative Commons Attribution-NonCommercial-

ShareAlike 4.0 International (CC BY-NC-SA 4.0) License, which 

allows others to remix, tweak, and build upon the work non-

commercially, as long as appropriate credit is given and the new 

creations are licensed under the identical terms. 

https://www.ophthalmoljournal.com/

