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Abstract 

Aim: To evaluate the visual axis alignment, to assess the 

psychosocial aspect and the effect of amblyopia 

following horizontal strabismus surgery in patients with 

horizontal concomitant strabismus 

Materials and methods:  A total of 45 patients 

satisfying the inclusion criteria were studied for 2 years 

at a tertiary care medical Centre. A detailed general 

history was taken, including clinical examinations 

involving visual acuity assessment, head posture, slit 

lamp bimicro scopy examination, squint evaluation and 

refraction under full cycloplegia. All the participants 

were asked AS-20 questionnaire pre-operatively and 1 

month post -surgery follow up. Strabismus surgery was 

per formed by a single surgeon by either resection or 

recession or both under peri bulbar or general 

anaesthesia. These patients were then followed up after 1 

week, 4 weeks, 3 month and 6 months post-surgery and 

a complete orthoptic assessment was performed. Final 

measurement of deviation was documented y same 

method and also the post-operative alignment of the 

visual axis was done 

Results: The mean IPD was 55.9+ 4.3mm. 60% of the 

study subjects had exotropia and 40% had esotro 

phia.83.3% cases had normal worth 4 dot test, 10% had 

LE suppression and 33% had RE suppression. 83.3% 

had perceived stereopsis.16.6% did not perceive 

stereopsis and 5% had severe amblyopia with very low 

vision. 73.3% cases had no post operative complications 

and 6 patients had under correction while 2 cases had 

tenous prolapse. The most common deviation was 

between 30-50 PD, with 23.3% having pre-operative 
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deviation between 31-40 PD and 26.6% having pre-

operative deviation between 41-50 PD. 20% had angle 

of deviation between 20-30 PD. 16.7% had deviation 

more than 60 PD. The mean pre-operative angle of 

deviation was 47.03 PD. The mean pre-operative angle 

of deviation was 47.03 PD and the mean post-operative 

angle of deviation (6th month) was 8.1PD. There was 

statistically significant difference between the two 

means 

Conclusion: Strabismus surgery to restore ocular 

alignment has a significant effect on patients’ self-

esteem and self-confidence in patients with child hood-

onset strabismus 

Keywords: Visual axis alignment, strabismus surgery, 

psychosocial effect, angle of deviation. 

Introduction 

About 4% of adults have the ocular condition 

strabismus, which is relatively prevalent in adults1. This 

prevalent childhood oculomotor disorder manifests as a 

deviation when binocular vision is impaired2. One eye 

may spin continuously or sporadically inward or 

outward (esotropia, exotropia, hyper tropia, or hypo 

tropia), upward or downward (hypotropia), or both (in 

cyclotropia) (excyclotropia)3,4. For those who are 

impacted, the misalignment of the pupil entrance can 

lead to double vision, narrowed visual fields, and a 

variety of psychosocial challenges5. Ocular alignment 

and physical look play a significant role in the typical 

socialization process6. People may experience stigmati 

zation if a bodily flaw like strabismus is noticeable to 

others7,8. Psycho logical difficulties are frequently 

exacerbated by the mannerisms the afflicted people 

frequently exhibit, such as avoiding eye contact8. The 

precise cause of strabismus is unknown, but it is 

frequently attributed to refractive, sensory (organic), 

anatomical (motor), and innervational causes3,9. It can 

also develop as a result of other medical conditions, 

too9.Children around the world have a frequency of 

strabismus ranging from 0.14% to 5.65%. Low birth 

weight and prematurity, neuro develop mental 

disorders10, refractive error11, anisometropia12, cranial 

nerve palsy13, older maternal age at the time of labor14, 

maternal smoking14, assisted delivery (forceps or 

caesarean section), and more have all been linked to it.  

Strabismus frequently has a negative impact on a 

person's self-worth, self-confidence, and interpersonal 

relationships in adults and adole scents, according to a 

number of studies6,15. In one study, strabismus was found 

to negatively influence self-image in 69% of affected 

adults and 70% of affected teenagers15. This research 

used a self-reporting grid to assess psychosocial effects. 

The Postgraduate Institute Health Questionnaire was 

used by Menon and colleagues16 to record the 

psychosocial challenges that people with strabismus face 

in this age group. The goal of strabismus surgery is to 

realign the eyes in order to improve binocular fields, 

correct diplopia, restore binocular vision, or restore the 

eyes to their natural alignment5. However, strabismus 

surgery has frequently been characterized as solely 

cosmetic17,18 if a patient does not have preoperative 

diplopia symptoms or the potential for binocular vision. 

Contrary to cosmetic surgery, the purpose of strabismus 

surgery is to restore the eyes' natural alignment rather 

than to improve a person's appearance. Additionally, the 

categorization as purely cosmetic completely ignores 

any potential psychological advantages of strabismus 

correction. Hence, the aim of this study was to evaluate 

the visual axis alignment, to assess psychosocial effects 

and effects of amblyopia before and after horizontal 
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strabismus surgery in patients with horizontal concomi 

tant strabismus. 

Methodology 

This study was conducted on 45 patients for 2 years 

duration at Indira Gandhi Government Medical College 

and Hospital, Nagpur in Maharashtra after obtaining 

ethical committee approval for patients satisfying the 

inclusion criteria. A detailed general history was taken, 

including clinical examinations involving visual acuity 

assessment, head posture, slit lamp bio micro scopy 

examination, squint evaluation and refraction under full 

cycloplegia. All the participants were asked AS-20 

questionnaire pre-operatively and 1 month post -surgery 

follow up. Strabismus surgery was performed by a single 

surgeon by either resection or recession or both under 

peribulbar or general anaesthesia. These patients were 

then followed up after 1 week, 4 weeks, 3 month and 6 

month post-surgery and a complete orthoptic assessment 

was performed. Final measurement of deviation was 

documented y same method and also the post-operative 

alignment of the visual axis was done.  

Inclusion criteria 

Patients of age more than or equal to 5 years. 

Patients with concomitant esotropia who require surgery. 

Patients with concomitant exotropia who require 

surgery. 

Patients with intermittent horizontal strabismus. 

Exclusion criteria 

Patients less than 5 years of age. 

Patients with paralytic strabismus. 

Cases with restricted eye movements. 

Any other coexisting ocular disease apart from refractive 

error and amblyopia. 

Cases with oblique muscle involvement. 

Concomitant horizontal strabismus with associated 

syndromes. 

Results 

The mean age of the subjects were 20.3 years, 60% of 

them were females. Students were the most commonly 

effected group (66.6%). 10% of the subjects received 

orthoptic treatment. 33.3% of the subjects had NICU 

admission. 6.7% had a history of preterm birth and 90% 

of them had no significant birth history. The mean IPD 

was 55.9+ 4.3mm. 60% of the study subjects had 

exotropia and 40% had esotrophia.83.3% cases had 

normal worth 4 dot test, 10% had LE suppression and 

33% had RE suppression. Outward/ inward duration of 

eyes was the most common clinical presentation (93. 

3%). 

Qualitative assessment for stereopsis examination was 

done by Synoptophore. 83.3% had perceived 

stereopsis.16.6% did not perceive stereopsis and 5% had 

severe amblyopia with very low vision. `All the re-

surgical cases were successful. There were no intra-

operative complications noticed. 

73.3% cases had no post operative complications and 6 

patients had under correction while 2 cases had tenon’s 

prolapse. The most common deviation was between 30-

50 PD, with 23.3% having pre-operative deviation 

between 31-40 PD and 26.6% having pre-operative 

deviation between 41-50 PD. 20% had angle of 

deviation between 20-30 PD. 16.7% had deviation more 

than 60 PD. The mean pre-operative angle of deviation 

was 47.03 PD. 

The mean pre-operative angle of deviation was 47.03 PD 

and the mean post-operative angle of deviation (6th 

month) was 8.1PD. There was statistically significant 

difference between the two means 
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Table 1: Association between pre-operative and post-

operative angle of deviation 

Deviation Mean SD P value ‘t’ test 

PBCT-

Preoperative  

47.03 14.70 0.000  

PBCT-Post-

operative 

8.13 9.57   

Synoptophore-

Preoperative  

46.06 13.8 <0.000 2.04 

Synoptophore-

Postoperative 

7.3 8.7   

Table 2: Preoperative AS-20 Questionnaire scale in 

patients with successful surgical outcome (n=21) and 

with residual deviation (n=4) 

Scale Pre-

operative 

Post-

operative 

P value 

 Mean SD Mean SD  

Successful 

surgical 

outcome 

     

Psychosocial 

subscale 

43.2 19.9 90.5 10.6 <0.001* 

Functional 

subscale  

69.5 14.6 90.7 8.6 <0.001* 

Overall score 55.05 13.7 90.6 9.2 <0.001* 

Residual 

deviation 

     

Psychosocial 

subscale 

25.6 9.8 70 17.4 0.004 

Functional 

subscale  

36.8 17.7 73.1 13.4 0.01 

Overall score 31.3 3.9 71.5 14.7 0.001 

 

 

Table 3: Comparison of postoperative deviation during 

follow up(n=30) 

Deviation Central Not central  Mean SD 

1 week 13 17 14.3 8.4 

4 weeks  18 12 16.9 8.8 

3 months  18 12 16.9 8.8 

6 months  18 12 16.9 8.8 

Table 4: Pre-operative and post operative visual acuity in 

patients with amblyopia (n=5) 

Pre-

operati

ve  

Right eye-

V/A 

Left eye- V/A Stereoscopic 

evaluation 

(Synoptopho

re) 

 UCV

A 

BCV

A 

UCV

A 

BCV

A 

 

 6/9 6/6 FCCF NI Absent 

 6/9 6/6 1/60 NI Absent  

 HMC

F 

NI 6/6  Absent  

 6/9 6/6 2/60 NI Absent  

 HMC

F 

NI 6/6  Absent  

Table 5: 

Post-

operati

ve  

Right eye-

V/A 

Left eye-V/A Stereoscopic 

evaluation 

(Synoptopho

re) 

 UCVA BC

VA 

UCV

A 

BCV

A 

 

 6/9 6/6 3/60 NI Absent  

 6/9 6/6 4/60 NI Absent  

 HMCF NI 6/6  Absent  

 6/9 6/6 2/60 NI Absent  

 1/60 NI 6/6  Absent  
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Discussion 

The mean age in our study was 20.03±8.9 years. Lau FH 

et al19 showed that mean age at surgery was 31.2 years. 

60% of the study population were females. Sameen A et 

al20 found the similar prevalence with females 

accounting for majority of the population (22/39). The 

most common clinical presentation was outward/ inward 

deviation of eyes (93.3%), which indicates that patients 

are more aware about mal-alignment of eyes, leading to 

facing difficulties about the same. There is less 

awareness about the management of strabismus since 

only 10% of the study subjects had taken orthoptic 

treatment. Majority of the study subjects did not present 

with any significant antenatal and birth history. 60% of 

the subjects had exotropia and 40% had esotropia. 

Jackson et al21 also found that 67.4% of subjects had 

exotropia Tatiana Millan et al also encountered 48 

patients with exotropia and 44 patients with esotropia. 

Majority of the cases had normal worth 4 dot test 

(86.7%) while 10% had LE suppression and 3.3% had 

RE suppression on worth 4 dot test.  There were 24 

successful cases while 6 cases had residual deviation 

post-surgery. Tatiana Millan et al22 also found that in 

esotropia group 59% had successful surgical outcome 

and 40% had residual deviation, where as in exotropia 

group, 75% had successful surgical outcome and 19% 

had residual deviation. Out of 12 exotropia patients, 8 

(73%) had successful surgical outcome and 4(26%) had 

residual deviation. The mean pre-operative angle of 

deviation was 47.03PD and the mean post operative 

angle of deviation (6th month) follow up was 8.1PD. 

Sucheda K et al23 also found the similar results with the 

mean pre-operative angle of deviation to be 44.9PD and 

post operatively it reduced to 6PD. In patients with 

successful surgical outcome for psychosocial subscale 

mean pre-operative value was 39.3, while post operative 

value was 90.3. For functional subscale, pre-operatively 

mean was 60.1 while post operative mean was 89.7. In 

patients with residual deviation for psychosocial 

subscale, pre-operative value was 25.6, while mean post-

operative value (6th month) follow up was 70. For 

functional subscale, the mean preoperative score was 

36.8 while mean post operative score was 73.1. Parikshit 

et al24 also found the similar results where out of 521 

patients, 92.8% expressed satisfactions after surgery at 1 

week follow up and 93.9% at 6th week follow up in 

patients with successful outcome. All the resurgical 

cases were successful. 73.3% of the subjects had no 

complications. 20% had under correction and 6.7% had 

tenous prolapse. Similar to our study, Tatiana et a22l 

found no complications in any of the study subjects. In 

our study 5 subjects with severe amblyopia did not 

perceive stereopsis pre-operatively and stereopsis did not 

change significantly after horizontal strabismus surgery 

in amblyopic patients. In our study, although the 

amblyopia did not got corrected but patients were 

satisfied by surgical procedures. Eshagi et al25 also found 

that longer duration of strabismus prior surgery was 

associated with poorer final stereopsis. 

Conclusion 

In 80% of patients, surgical correction led to the 

restoration of the visual axis, and in 10% of patients, 

bilateral surgery led to even more repair of the visual 

axis.  For the vast majority of patients, strabismus 

surgery significantly improves psycho logical 

adjustment and patient evaluations of their own 

appearance. At a time when healthcare professionals are 

in favour of rationing or "demand management," it is 

advantageous to demonstrate that strabismus surgery 

provides significant benefits to psychological and 
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physical performance. Adult strabismus patients com 

monly delay surgical correction. Poorer stereopsis is 

caused by long-term strabismus. 
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