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Purpose: To compare and evaluate the efficacy of two different surgical techniques for the 

treatment of near-distance disparity esotropia; combined resection–recession and recession–

retroequatorial myopexy of medial rectus muscles.

Patients and methods: This prospective study included 28 patients diagnosed with conver-

gence excess esotropia who had worn their full cycloplegic refraction and/or bifocal glasses 

for at least 6 months and still had near-distance disparity esotropia. The patients were divided 

into 2 groups; Group I underwent combined bimedial rectus muscles resection 2.5 mm from the 

insertion end with recession based on near-angle esotropia according to current surgical tables 

with 1 mm add of recession for each muscle, while Group II underwent bimedial recession 

based on far angle combined with retroequatorial myopexy at 13–14 mm from insertion. A 

satisfactory result was defined as orthophoria or esotropia ,10 prism diopters (Δ) at near and 

distance with reduction of the near-distance disparity to ,10 Δ. The patients were followed up 

for at least 2 years for stability of correction and late onset consecutive exotropia.

Results: In Group I, all the patients had satisfactory alignments at near and far with residual 

near–far disparity #10 Δ, no cases of overcorrection at far was reported; while in Group II, all 

cases had orthophoria at far, but 4 cases (28.6%) showed near–far disparity .10 Δ.

Conclusion: The technique of combined resection–recession is safe, easy and more effective 

in the treatment of near-distance disparity esotropia regardless of the level of accommodative 

convergence/accommodation ratio, with stability of results though longer follow-up period is 

still needed.

Keywords: near-distance disparity, esotropia, Ac/A ratio, retroequatorial myopexy, slanted 

recession

Introduction
Convergence excess esotropia is defined as esotropia that is greater for near fixation 

than for distance. This was first described by Donders.1 Much confusion has been 

generated by its definition through the years.2 An acceptable definition of convergence 

excess esotropia would be a convergent squint, which is 8 prism diopter (PD) and is 

greater for near fixation than distance fixation after full hypermetropic correction.3

Excessive convergence in response to an accommodative demand may be the cause; 

and this group of patients’ accommodative convergence/accommodation (AC/A) ratio 

will be high. However, some patients with normal, and even low, AC/A ratio may 

have this type of esotropia.4
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Controversy in the management of convergence excess 

esotropia has developed through the years; bifocals have been 

used to control it since the nineteenth century.5 The surgical 

management of near-distance disparity esotropia represents 

a challenging problem. Augmented medial rectus recession,6 

medial rectus recession combined with retroequatorial 

myopexy7 and slanted rectus recession8 were modalities for 

surgical treatment.9

Akar et al proved that medial rectus Y-split recession is 

also an effective modality in the treatment of partially accom-

modative esotropia with convergence excess.10

Many studies advocated the technique of bilateral com-

bined resection and recession of medial rectus muscle for the 

treatment of convergence excess esotropia; this procedure 

depends on extirpating proprioceptive impulse at the myo-

tendineous junction.11–13

Palisade endings, which are found in myotendineous 

junction of medial rectus muscle is supposed to be the source 

of afferent feedback to the central nervous system. Therefore, 

their removal would, in theory, decrease centrally driven 

accommodative effort.14

This study aims to compare the efficacy of combined 

resection–recession technique and combined recession 

retroequatorial myopexy in the treatment of near-distance 

disparity esotropia.

Patients and methods
Twenty-eight patients were enrolled in this prospective study 

during the period January 2013 to April 2015. The study was 

approved by the Institutional Review Board of faculty of 

medicine, Zagazig University, Zagazig, Egypt. The guardians 

of all patients enrolled in this study signed a written consent 

prior to the beginning of the study.

All the patients recruited in this study were esotropic with 

convergence excess and had worn spectacles incorporating full 

cycloplegic refraction for at least 6 months. All of them had 

near esotropia that was greater than distance esotropia by 15 Δ 

or more. Patients who had satisfactory alignment but needed 

bifocal add for near alignment and achieved binocular vision 

at near were excluded. Also, patients with previous squint 

surgery, amblyopia at the time of surgery, oblique muscle 

dysfunction or neurologic problems were excluded from 

this study. Patients with different levels of AC/A ratio (high 

.5 Δ/D), (normal 2–5 Δ/D) or (low ,2 Δ/D) were included.

AC/A ratio was measured for all patients by gradient 

method, which is the difference between angle with 

and without +3 lenses divided by +3 while wearing full 

cycloplegic refraction.

Refraction measurements were performed with cyclo-

pentolate 1% instilled 30–40 minutes before retinoscopy and 

verified by autorefractometer.

The patients were randomly divided into two groups; Group I  

(14 patients) underwent resection 2.5 mm from the insertion 

end of the medial rectus muscle combined with recession 

according to near angle and addition of 1 mm recession for each 

medial rectus to compensate for effect of resection. Group II  

(14 patients) underwent bimedial rectus muscle recession 

according to distance angle combined with retroequatorial myo-

pexy 13–14 mm from the medial rectus muscle insertion.

A satisfactory result was defined as orthophoria or 

esotropia of ,10 Δ at near and distance fixation, with reduc-

tion of the near-distance disparity to ,10 Δ.

The patients were followed up 1 week postoperatively 

and then at 1, 3, 6, 12, 18 and 24 months for stability of 

correction and incidence of consecutive exotropia. The 

final results were based on deviation measured at the last 

follow-up examination.

The collected data were coded and analyzed using SPSS, 

the level of significance was P,0.05, the power of study 

80%–95% CI. Mean, median, standard deviation, and range 

for quantitative data summarization, Student’s t-test, and 

Mann–Whitney U-test for their analysis. For qualitative 

data summarization; number, percentage and Chi-square 

test were done.

Results
In Group I (14 patients; 8 girls and 6 boys) age (6.36±1.75) 

ranged from 3.5–9 years, with 7 patients with high AC/A 

ratio (50%), 6 patients with normal AC/A ratio (43%) and 

1  patient with low AC/A ratio (7%). Preoperative near-

distance disparity (22.21±6.03) ranged from 15 Δ–27 Δ. 

The preoperative angle at far was (8.43±7.03) and at near 

(30±6.79). As regards the refractive error; 8 (57%) patients 

were bilateral hypermetropic (2D–6.5D) and 6 patients (43%) 

were bilateral emmetropes with no myopic patients.

While in Group II (14 patients; 7 girls and 7 boys) age 

(6.43±2.09) ranged from 3.5–10 years, with 6 (43%) patients 

with high AC/A ratio, 7 (50%) patients with normal AC/A 

ratio and 1 (7%) patient with low AC/A ratio with preopera-

tive near for disparity (20±3.86) ranging from 15 Δ to 26 Δ. 

The preoperative angle at far was 11.07±8.00 and at near 

was 31.07±7.12. Among Group II, 7 (50%) patients were 

bilateral hypermetropic, with error ranging from 1.5 to 5.5 D;  

6 (43%) patients were bilateral emmetropic; and 1 

patient (7%) was bilateral myopic with refractive error of −2D.  

Table 1 represents preoperative data of both groups.
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No significant statistical difference was found between 

both groups according to preoperative data.

At last visit postoperatively, the postoperative angle at far 

in Group I was 0±0 and at near was 3.57±2.85, with reduc-

tion of near-distance disparity to 3.57±2.85. However, in 

Group II, the postoperative angle at far was 0±0 and at near 

was 9.21±5.75,with reduction of near-distance disparity to 

9.21±5.75. Table 2 presents the comparison between both 

groups according to postoperative results.

In Group I, all cases showed satisfactory results (100%) 

with orthophoria or esotropia of 10Δ at near and far with 

reduction of the near-distance disparity to 10Δ with no cases 

of latent exotropia. Also, there was result stability throughout 

the follow-up period.

While in Group II, 4 cases showed under-correction and 

near angle of deviation .10 Δ, and near–far disparity .10 Δ 

with satisfactory results of only 71.4%.

Discussion
Different surgical techniques have been described to reduce 

the near-distance disparity, including standard approach,15 

augmented recession,6 slanted medial rectus recession,16 

posterior fixation sutures, medial rectus pulley posterior 

fixation17and marginal myotomy.18 Some authors worked on 

far angle of deviation, while some worked on mean angle 

of near and far deviations.19 Yet, others worked on the near 

angle of deviation but their results showed high incidence 

of distance exophoria.20

High AC/A ratio was reported as the cause of near-distance 

disparity, though this type of esotropia was found in patients 

with normal and even low AC/A ratio. In this study, 46.4% 

had high AC/A ratio, 46.4% had normal ratio and 7.2% had 

low ratio. These ratios were comparable with previous study 

of Vivian et al.3

In this study, Group II underwent recession according to 

far angle of deviation. Our results showed no incidence of 

exotropia at far but the success rate was 71.4%, with 4 cases 

with near-distance disparity .10 PD, which agreed with 

previous studies9 and was less than other studies7 in which 

success rate was 88%. This difference may be attributed to 

the very short follow-up period of the other study (3 months 

only) compared with our 2-year follow-up period.

The 4 cases of undercorrection in Group II were treated 

with bifocal glasses and 3 patients achieved binocular 

vision at near while the fourth case underwent 1 lateral 

rectus resection.

Combined resection–recession technique was first 

described by Bock et al11 who recommended large resec-

tions and small recessions. Thacker et al recommended that 

recession amount would be more than the resection amount.12 

While in Ramasamy et al’s study, the amount of recession 

was double that of resection.13

In Group I, we did resection of 2.5 mm in all cases with 

recession according to near angle based on current surgical 

tables with 1 mm excess of recession in each muscle, 

we reported 100% success rate with decrease in near–far 

disparity from 21.21±6.03 to 3.75±2.85; there were no cases 

of distance exotropia throughout the follow-up period. Our 

results showed stability of success, though longer follow-up 

period still needed as consecutive exotropia could sometimes 

take 10 years to develop.

Table 1 Preoperative data of both groups

Age,  
mean ± SD

Sex AC/A, n (%) Preoperative angle mean ± SD Near–far 
disparity 
mean ± SD

High Normal Low Near Far

Group I 6.36±1.75 8/6 7 (50%) 6 (43%) 1 (7%) 30±6.79 8.43±7.03; 
median =7

21.21±6.03

Group II 6.43±2.09 7/7 6 (43%) 7 (50%) 1 (7%) 31.07±7.12 11.07±8.00; 
median =11.5

20±3.86

Test t=0.09 χ2=0.14 χ2=0.14 χ2=0.14 t=−0.41 Man =81.0 t=6.35
P-value 0.92 0.70 0.70 0.70 0.69 0.45 0.53

Notes: χ2, chi square test; t, Student t-test.
Abbreviations: M/F, male/female; AC/A, accommodative convergence/accommodation; Man, Mann–Whitney U test.

Table 2 Comparison between both groups according to 
postoperative angle at near and far, near–far disparity and success 
rate

Postoperative 
angle, mean ± SD

Postoperative 
near–far disparity, 
mean ± SD

Success 
rate

Near Far

Group I 3.57±2.85; 
median =4

0 3.57±2.85; median 
=4

100%

Group II 9.21±5.75; 
median =9 

0 9.21±5.75; median 
=9

71.4%

Test Man =36.5 Man =36.5 Z test =9.7
P-value 0.00* 0.00* 0.00*

Note: *Statistically significant. 
Abbreviation: Man, Mann–Whitney U test.
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We believe that resection–recession technique is safe and 

easy with the advantage of stability of results in all patients 

of near–far disparity whatever their AC/A ratio. This study 

is limited by the number of subjects, the strict inclusion cri-

teria, and the relatively short follow-up period. Also nearly 

all the patients had preoperative good alignment at distance 

with only 10 cases showing small distance angle ranging 

from 15–25 Δ. Future studies are recommended to avoid 

these limitations.

Conclusion
Combined resection–recession is an easy and safe technique 

that shows better results in the treatment of near–far dispar-

ity, though large sample size and longer follow-up periods 

are still needed.

Disclosure
The authors report no conflicts of interest in this work.
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