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Abstract:

Aims and objectives: To study the outcome of strabismus surgery in adult patients.

Methods: This was a prospective observational study that included subjects with strabismus aged 16 to 41
vears. A detailed ocular examination including visual acuity assessment, refraction, strabismus work-up and
examination of anterior segment and posterior segment with a dilated fundus examination was done pre-
operatively. The pre-operative and post-operative best corrected visual acuity, stereopsis, binocular fusion
status and ocular alignment were assessed and compared.

Results: A total number of 50 participants were included in this study. The mean age of all 50 patients was
25.60 £ 7.86 years. 42 (84.0%) patients had exotropia and 8 (16.0%) patients had exotropia. Although there
was no significant improvement in the visual acuity postoperatively (P= 0.182), the improvement in the
binocular fusion status (P = 0.000) and stereopsis (P = 0.018) postoperatively was statistically significant.
Conclusion: In our study we concluded that strabismus surgery in adults achieves a great surgical success rate
(96%,). Surgery not only eliminates the abnormal ocular alignment but also confers a benefit of improved
binocular fusion and gain of stereopsis. Adults who underwent strabismus surgery had no improvement in best
corrected visual acuity. Surgical success provides good cosmesis giving a great satisfaction to the patients in
social and psychological aspect also.
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I. Introduction:

Binocular vision is the hallmark of the human race. This requires constant and controlled activity of the
appropriate eye muscles to maintain fixation of the two retinas on the concerned objects. It also requires the
accommodational mechanism to maintain a clear view, even as the object moves closer or further. [

Strabismus or abnormal ocular alignment, is one of the most common eye problems encountered in the
ophthalmology outpatient department. Strabismus is not just a cosmetic blemish but also has a myriad of effects
of its own such as disruption of binocular vision and stereopsis apart from causing a negative impact on the
patient's self-esteem and interpersonal relationships. 2

The misalignment may manifest in any field of gaze, may be constant or intermittent, and may occur at
distant or near fixation or both. Strabismus affects between 2% and 5% of the preschool population and is an
important cause of visual and psychological disability. 34361 Although a study from southern India has shown a
lower prevalence of 0.7%."]

Psychosocial difficulties relating to socially noticeable strabismus are not just a problem for school
children but also for teenagers and adults. Correction of strabismus in the older teenager or adult may offer them
improvement in psychosocial functioning.’® Strabismic adults have been shown to have social and
psychological issues directly related to their condition, which impact all aspects of their lives: education, social
relationships, employment prospects, and self-esteem.[!0:11:12]

The negative attitude towards patients with strabismus has been shown by Paysee et al to begin as early
as age 5.75 years. Women with strabismus were less likely to be recommended for a job despite having identical
qualifications to women with orthophoria. [*]

Adults with socially noticeable strabismus have been known to experience psychosocial difficulties as
a result of their abnormal eye position. [l Strabismus in adults may be associated with diplopia, abnormal head
posture, impaired stereopsis and negative psychosocial effects, which may negatively affect daily living and
quality of life.'> Many adult patients with strabismus are under the misconception that nothing can be done to
correct the problem or that treatment is associated with a high degree of risk.['%]

There are very few studies on adult strabismus surgery regarding the outcome in aspect of vision
improvement, gain of stereopsis and binocular single vision. The purpose of our study was to find whether
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strabismus surgery in adults is really beneficial for improving visual outcome, stereopsis and binocular single
vision or is it just a cosmetic gain.

II. Methods

This was a prospective observational study that included subjects with strabismus aged 16—41 years.
The inclusion criteria for subjects included in this study were age >16 year and best corrected visual acuity
<0.47 in LOGMAR. Subjects were recruited from ophthalmology department of a tertiary hospital in Imphal
west, Manipur. Subjects included in this study had good general health and normal ocular surfaces, with no
ocular pathology and did not have any previous ocular surgery.

Subjects under the age of 16 years were excluded from this study. Subjects with Paralytic strabismus,
Sensory strabismus, Thyroid eye disorders, History of any previous strabismus surgery were excluded from this
study. Subjects with systemic diseases such as diabetes or those under medication were also excluded from this
study as these factors could alter visual function measurements.

All patients underwent a detailed ocular examination including visual acuity assessment, refraction,
strabismus work-up and examination of anterior segment and posterior segment with a dilated fundus
examination pre-operatively.

Visual Acuity — was measured by using LOGMAR scale. Worth Four Dot Test was performed in each
patient to rule out suppression in the strabismic eye. Stereopsis was measured with the Titmus Stereo test.
Amount of deviation was measured by Alternate Prism Cover Test (APCT).

Detailed ocular examination was performed with indirect ophthalmoscopy, slit lamp biomicroscopy
and cycloplegic refraction after pupil dilation with cyclopentolatel.0% drops followed by tropicamide 1.0%
drops and cyclopentolate 1.0% drops instilled at a 5 minutes interval.

Ethics committee approval was obtained from the institute’s review board at medical group hospitals. Informed
consent was obtained from all participants after explanation of the nature and possible consequences of the
study, and the research followed the Schedule Y format and ICMR guidelines.

Statistical analysis

Statistical analysis was performed using Statistical Package for the Social Sciences version 22.0 software (SPSS
Inc, Chicago, IL, US). Demographic information and ocular measurements were compared between groups
using the Paired Samples T Test/Chi-squared test/ Fisher Exact Test. P < 0.05 was considered statistically
significant.

II1. Results:

A total of 50 subjects were included in this study, 42 patients being exotropic and 8 esotropic ( Figure 1).
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B Exotropia
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Figure 1: Distribution of patients according to type of strabismus

The mean age was 25.60 + 7.86 years. There was female predominance (31 patients) and 19 patients were male.
Out of 42 exotropia patients, 26 (61.9%) were female and 16 (38.1%) were male, while out of 8 exotropia
patients, 5 (62.5%) and 3 (37.5%) were female and male respectively (figure 2).
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Figure 2 - Gender distribution of patients studied

Preoperatively , 45 patients had logmar value of 0 and postoperatively 46 patients had logmar of 0. Only 2
patients had improvement of visual acuity, one patient improved from 0.30 to 0.10 and another patient improved
from 0.10 to 0.0. It was observed that there is no significant improvement in the visual acuity postoperatively (P
=(.182) as shown in figure 3.
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Figure 3: Visual outcome of patients.

The mean angle of deviation preoperatively was 44.6 PD. Post-operatively 48 (96%) patients had <10 PD angle
of deviation and 2 patients had deviation of >10 PD . Binocular fusion was absent in 42 patient preoperatively.
Post- operatively 46 (92%) patient gained binocular fusion as shown in ( table 1).

No of patients

Preoperative Postoperative
Angle of <10PD 0 48
deviation in PD 11-40PD 16 2
> 40 PD 34 0
Binocular fusion | Present 8 46
Absent 42 4

Table 1: Angle of deviation and binocular fusion status of the patients.

Stereopsis was absent in 16 patient preoperatively. Postoperatively 13 patients had gained stereopsis from no
stereopsis preoperatively, 3 patients improved from gross stereopsis, 10 patients improved from 400° arc of
seconds to fine stereopsis, 2 patients improved from 200° arc of seconds to fine stereopsis and overall 35
(70.0%) patients showed improvement in stereopsis (figure 4).
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Figure 4 : Distribution of stereopsis among the patients studied.

IV.  Discussion:

A total number of 50 adults patients with strabismus were studied. Out of them 42(84.0%) patients
were having exotropia and 8(16.0%) patients were having esotropia. The mean age of exotropic patients was
25.93 + 8.45 years and of esotropic patients was 23.88 + 3.18 years. The mean age of all 50 patients was 25.60
+ 7.86 years. The maximum patients were in age group 20 - 30 years. Tubing K et al''”! also suggested that the
incidence of strabismus decreases with increase in the age of patients. Shrestha S et al''® also observed a mean
age of 21.025 years with 31(62.0%) and 19 (38.0%) patients female and male respectively. Zhang MS et al!'s!
also observed higher incidence of strabismus in females (58.0%) as compared to males (42.0%). The reason for
the higher incidence in females may be due to the fact that females tend to be more conscious cosmetically.

It was observed that there was no significant improvement in the visual acuity postoperatively (P =
0.182). AL-Wadaani FA et al'"®! also found no improvement of visual acuity in 67% of the patients studied.
Bandhopadhyay R et al®?"! also observed that BCVA did not improve beyond the preoperative level in any of
the patients studied. The improvement in visual acuity of 2 patients in our study is most probably due to better
ocular alignment postoperatively.

The mean angle of deviation preoperatively was 44.6 PD. Post-operatively 48 (96%) patients had <10
PD angle of deviation & 2 patients had deviation of >10 PD. Surgical success was defined as post-operative
deviation of <10 PD. 96% patients achieved surgical success. It can be observed that there significant
improvement in the angle of deviation postoperatively (P = 0.000). Sharma AK et al?!! also had 93% success,
the ocular deviation after surgery reduced significantly, which is comparable to our study. Sharma AK et al?!l
also observed successful outcome in 40(66.66%) patients having less than 10 PD of residual strabismus post-
operatively. Bandhopadhyay R et al?” observed 90% surgical success. Out of 10 adults operated post-
operative residual deviation was <10 PD deviation in 9 patients and >10 PD deviation in 1 patient.

Binocular fusion was absent in 42 patient preoperatively. 38 (76.0%) of patients gained binocular
vision postoperatively. The P value was 0.000. Mets MB et al??! also observed improvement in the binocularity
on their study. Sharma AK et al!l also observed gain of binocular fusion in 39.3% of exotropes and 17.9% of
esotropes post-operatively. Binocular fusion was absent in all the patients pre-operatively. Koc F et al®!
concluded from there study that restoration of binocular vision is possible in almost half of the adults with a
long-term history of strabismus. Kushner BJ et al?* concluded regardless of the type of deviation present
preoperatively, the duration of strabismus, or the depth of amblyopia in the deviating eye (if present), the vast
majority of patients developed binocularity after successful strabismus surgery.

35 (70.0%) patients showed improvement in stereopsis. A significant P value of 0.018 was observed.
Mets MB et al®?! also observed 51.0% of improvement in stereopsis excluding the patient who were having
preoperative stereopsis of 40° arc of seconds which is very much comparable to our study. Fatima T et al?’
also observed recovery of fusion and stereopsis in long standing cases of strabismic adults with good vision.
Sharma AK et al?!! also observed gain of stereopsis in both esotropic and exotropic patients following
strabismus surgery. Morris RJ et al 126 achieved stereopsis of 200 seconds of arc or better in 50% of the
subjects.
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Preoperatively orthophoria was present in only 4(8%) patients. Post-operatively 48(96%) patients
achieved orthophoria. Currie ZI et al?" has orthophoria or deviation of <10 PD in 77% of the patients, which is
comparable to our study. Sharma AK et al*!also achieved orthophoria in 25% of patients post-operatively and
concluded that horizontal and bilateral strabismus has good surgical outcome with improved cosmetic
acceptance.

V. Conclusion:

In our study we concluded that strabismus surgery in adults achieves a great surgical success rate
(96%). Surgery not only eliminates the abnormal ocular alignment but also confers a benefit of improved
binocular fusion & gain of stereopsis. Adults who underwent strabismus surgery had no improvement in best
corrected visual acuity. Surgical success provides good cosmesis giving a great satisfaction to the patients in
social and psychological aspect.
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Limitations:The limitation of our study was that the sample size was small. A study with larger number of
patients would provide detailed factors for gaining surgical success.

Conflicts of interest : There are no Conflicts of interest.

BIBLIOGRAPHY

[1]. Sharma P. An Overview of Strabismology. 2" ed. New Delhi. CBS Publishers; 2019.

[2]. Sharma P, Gaur N, Phuljhele S, Saxena R. What's new for us in strabismus?. Indian journal of ophthalmology. 2017 Mar;65(3):184.

[3]. Graham PA. Epidemiology of strabismus. The British journal of ophthalmology. 1974 Mar;58(3):224.

[4]. Kornder LD, Nursey JN, Pratt-Johnson JA, Beattie A. Detection of manifest strabismus in young children: 2. A retrospective study.
American journal of ophthalmology. 1974 Feb 1;77(2):211-4.

[5]. Olitsky SE, Sudesh S, Graziano A, Hamblen J, Brooks SE, Shaha SH. The negative psychosocial impact of strabismus in adults.
Journal of American Association for Pediatric Ophthalmology and Strabismus. 1999 Aug 1;3(4):209-11.

[6]. Uretmen O, Egrilmez S, Kose S, Pamukcu K, Akkin C, Palamar M. Negative social bias against children with strabismus. Acta
ophthalmologica Scandinavica. 2003 Apr;81(2):138-42.

[7]. Hegde V, Bappal A, Puthran N. Surgical outcomes following ocular re-alignment in various types of squints. Archives of Medicine
and Health Sciences. 2013 Jan 1;1(1):24.

[8]. Satterfield D, Keltner JL, Morrison TL. Psychosocial aspects of strabismus study. Archives of Ophthalmology. 1993 Aug
1;111(8):1100-5.

[9]. Hatt SR, Leske DA, Kirgis PA, Bradley EA, Holmes JM. The effects of strabismus on quality of life in adults. American journal of
ophthalmology. 2007 Nov 1;144(5):643-7.

[10].  Nelson BA, Gunton KB, Lasker JN, Nelson LB, Drohan LA. The psychosocial aspects of strabismus in teenagers and adults and the
impact of surgical correction. Journal of American Association for Pediatric Ophthalmology and Strabismus. 2008 Feb 1;12(1):72-

[11].  Jackson S, Harrad RA, Morris M, Rumsey N. The psychosocial benefits of corrective surgery for adults with strabismus. British
Journal of Ophthalmology. 2006 Jul 1;90(7):883-8.

[12].  Durnian JM, Owen ME, Marsh IB. The psychosocial aspects of strabismus: correlation between the AS-20 and DAS59 quality-of-
life questionnaires. Journal of American Association for Pediatric Ophthalmology and Strabismus. 2009 Oct 1;13(5):477-80.

[13].  Edelman PM. Functional benefits of adult strabismus surgery. American Orthoptic Journal. 2010 Jan 1;60(1):43-7.

[14].  Burke JP, Leach CM, Davis H. Psychosocial implications of strabismus surgery in adults. Journal of pediatric ophthalmology and
strabismus. 1997 May 1;34(3):159-64.

[15].  Zhang MS, Hutchinson AK, Drack AV, Cleveland J, Lambert SR. Improved ocular alignment with adjustable sutures in adults
undergoing strabismus surgery. Ophthalmology. 2012 Feb 1;119(2):396-402.

[16].  Kushner BJ. The efficacy of strabismus surgery in adults: a review for primary care physicians. Postgraduate medical journal. 2011
Apr 1;87(1026):269-73.

[17].  Tubing K, Usharani L, Patton T. Study of concomitant strabismus amongst the ethnic population of Manipur. IOSR Journal of
Dental and Medical Sciences. 2014;13(1):23-8.

[18].  FA. Outcome of strabismus surgery by nonadjustable suture among adults attending a university hospital of Saudi Arabia. Nigerian
journal of clinical practice. 2017;20(3):335-40.

[19].  Bandyopadhyay R, Shetty S, Vijayalakshmi P. Surgical outcome in monocular Shrestha S, Manoranjan A, Shrestha S. Surgical
outcome of strabismus. Medical Journal of Shree Birendra Hospital. 2013;12(2):23-6.

[20].  Al-Wadaani elevation deficit: A retrospective interventional study. Indian journal of ophthalmology. 2008 Mar;56(2):127.

[21].  Sharma AK, Thapa M, Shrestha GB, Sitaula S, Shrestha GS. Outcome of horizontal strabismus surgery and parents’ satisfaction.
Nepalese Journal of Ophthalmology. 2014 Dec 12;6(2):162-9.

[22]. Mets MB, Beauchamp C, Haldi BA. Binocularity following surgical correction of strabismus in adults. Journal of American
Association for Pediatric Ophthalmology and Strabismus. 2004 Oct 1;8(5):435-8.

[23].  Koc F, Erten Y, Yurdakul NS. Does restoration of binocular vision make any difference in the quality of life in adult strabismus.
British Journal of Ophthalmology. 2013 Nov 1;97(11):1425-30.

[24].  Kushner BJ, Morton GV. Postoperative binocularity in adults with longstanding strabismus. Ophthalmology. 1992 Mar 1;99(3):316-
9.

DOI: 10.9790/0853-2508055661 www.iosrjournals.org 60 | Page



Outcome of strabismus surgery in adults : A prospective study.

[25]. Fatima T, Amitava AK, Siddiqui S, Ashraf M. Gains beyond cosmesis: Recovery of fusion and stereopsis in adults with
longstanding strabismus following successful surgical realignment. Indian journal of ophthalmology. 2009 Mar;57(2):141.

[26].  Morris RJ, Scott WE, Dickey CF. Fusion after surgical alignment of longstanding strabismus in adults. Ophthalmology. 1993 Jan
1;100(1):135-8.

[27].  Currie ZI, Shipman T, Burke JP. Surgical correction of large-angle exotropia in adults. Eye. 2003 Apr;17(3):334.

DOI: 10.9790/0853-2508055661 www.iosrjournals.org 61 | Page



