O R I G I N A L A RTICL E

ASIAN JOURNAL OF MEDICAL SCIENCES

An assessment of surgical outcome with the
influencing factors of horizontal strabismus
surgery
Saraswati Pandey1, Araniko Pandey2, Kabindra Bajracharya3, Hari B Thapa4,
Shakti Shrestha5, Arjun M Bhari6, Salma KC Rai7
Pediatric Ophthalmologist, 2Ophthalmologist, 3Assistant Professor and Pediatric Ophthalmologist, 4Optometrist,
Pediatric Ophthalmologist, 7Professor and Pediatric Ophthalmologist, Department of Pediatric Ophthalmology and
Strabismus, Lumbini Eye Institute, Bhairahawa, Nepal, 5Assistant Professor, Department of Pharmacy, Shree Medical
and Technical College, Bharatpur, Nepal
1
6

Submitted: 29-06-2017

Revised: 25-07-2017

Published: 01-09-2017

ABSTRACT
Background: Influencing factors of conventional horizontal surgery for surgical outcome has
not been assessed in Nepal. Aims and Objective: To assess the pre-operative factors that
influences the surgical outcome of horizontal strabismus surgery. Materials and Methods: The
medical records of 68 patients who underwent their first horizontal strabismus surgery at
Lumbini Eye Institute from 1st January to 30th December 2015 were retrospectively reviewed.
The collected clinical data included diagnosis, age group, visual acuity, binocular function,
extraocular motility and pre and postoperative deviation. The success of surgery was defined
by eye deviation less than 10 prism diopters (PD) at 6 weeks after operation. The influencing
factors for surgical success (diagnosis, age group, visual acuity, binocular function, and
angle deviations) were analyzed using chi square test and Mann-Whitney - U test, where
ever appropriate. Results: Out of 113 patients who underwent strabismus surgery during
the year, 68 patients were enrolled in the study. Majority of the patients (27, 39.7%) were
>9 years of age and 52.9% were female. Thirty seven patients (54.4%) were esotropic
whereas, 31 were exotropic. Preoperatively, angle of deviation ranged from 20 to 90 PD with
binocular vision present in 57.4% cases. Overall, success was seen in 26 patients (38.2%).
Pre-operative angle of deviation and binocular vision had statistical significance with surgical
success (p = 0.012 and 0.026 respectively). Conclusion: Larger angle of deviation and poor
binocular vision at presentation has higher failure rate for horizontal strabismus surgery.
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INTRODUCTION
Strabismus is a common problem in ophthalmology
and the prevalence ranges from 3% to 5%. 1-4 The
management involves careful assessment of patients,
treatment of amblyopia, refractive errors and surgery.
The first documented surgical treatment for strabismus
occurred in 1839 and was performed by Johann Friederich
Dieffenbach, a general surgeon.5
Strabismus surgery is an effective treatment, particularly
in cases where conservative methods have failed. Post

surgical ocular alignment of visual axis will be improved
along with stereopsis, in some patients, especially in
intermittent deviation of recent onset. The surgery
can eliminate double vision, improve three dimensional
visions, expand visual field, eliminate abnormal head
posture, improve psychological function, and improve
vocation status.
There is paucity of data on the outcomes of conventional
surgery in Nepal but several studies in other countries have
reported outcomes and success rates for strabismus surgery
ranging from 30% to 80%.6-10 Our study is probably the
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first attempt to document the evidence of this surgery and
its outcome from Nepal.

data was done by Kolmogorov-Smirnov test. All the data
were entered and analysed in SPSS version 20.

MATERIALS AND METHODS

RESULTS

The medical records of 68 patients who underwent their
first horizontal strabismus surgery at Lumbini Eye Institute,
Bhairahawa, Nepal from 1st January to 30th December 2015
were retrospectively reviewed after an approved from the
Research Committee of Lumbini Eye Institute. Patients
with restrictive muscular disease or neuromuscular junction
disease were excluded from the study.

Demographic profile and clinical parameters of the study
population is shown in Table 1. One hundred and thirteen
patients underwent strabismus surgery during the year,
among which 68 patients with horizontal strabismus
surgery were enrolled in the study. Majority of the patients
(27, 39.7%) were >9 years of age and 52.9% were female.
Strabismus surgery for patient as early as 2 years was done.
Thirty seven patients were esotropic (ET) whereas, 31 were
exotropic (XT). Preoperatively, angle of deviation ranged
from 20 to 90 PD with binocular vision present in 57.4%
cases. Overall, success was seen in 26 patients (38.2%).

The collected clinical data included diagnosis, age group,
visual acuity, binocular function, extraocular motility and
pre and postoperative deviation. Visual acuity was measured
by LogMAR chart (E and lea symbol) but in preverbal
children was assessed by the CSM method. Binocular
function was evaluated by Titmus fly test, Random dot and
Worth-four dot test. Angles of deviation were evaluated by
prism cover test and modified Krimsky test. The patients
were divided into two age groups; the first group was
9 years or less and the second group was over 9 years. The
distribution of age group was due to concern of efficiency
of amblyopia treatment at different ages. Guidelines in
planning surgical amounts for esotropia and exotropia were
based on Marshall Park’s formula.
The success of surgery was defined by eye deviation less
than 10 prism diopters at 6 weeks after operation. The
influencing factors for surgical success (diagnosis, age group,
visual acuity, binocular function, and angle deviations) were
analyzed using chi square test and Mann-Whitney U test
where appropriate. Normality testing for distribution of

The influencing factors of successful surgery were analyzed
by bivariate analysis (Table 2). There was statistically
significant difference in the pre-operative angle of
deviation between those whose surgery was successful and
unsuccessful at p=0.012. The median angle of deviation
was lesser in surgery that was successful as compared
to failed cases (45 verses 50). Similarly, the preoperative
binocular function was significantly associated with the
surgical outcome at p = 0.026. Most of the individuals who
had no pre-operative binocular function had unsuccessful
surgery (29, 74%). Moreover, higher percentage of
successful cases (55%) had presence of pre-operative
binocular function.
Other parameters such as diagnosis, age group and
preoperative VA were not statistically significant with
surgical outcome.

Table 1: Patient profile and clinical parameters
Characteristics

Categories

Age (years)

0‑9
>9
Median, IQR (min, max)
Male
Female
Esotropia
Exotropia
RE
LE
BE
Median (IQR)
Min, Max
Present
Absent
Median (IQR)
Min, Max
Yes
No

Sex
Diagnosis
Laterality
Pre‑op angle of deviation (Prism Dioptre)
Pre‑op binocular function
Pre‑op VA (log MAR)
Success

Number of cases=68 N (%)
27
41
10.0,7
32
36
37
31
32
30
6
45.00
20,90
29
39
0.3200
0.00
26
42

(39.7)
(60.3)
(2,18)
(47.1)
(52.9)
(54.4)
(45.6)
(47.1)
(44.1)
(8.8)
(15)
(42.6)
(57.4)
(1.00)
(1.78)
(38.2)
(61.8)

*Median (IQR) IQR: Interquartile range
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Table 2: Analysis of influencing factors with
surgical outcome
Parameters
Diagnosis
Esotropia
Exotropia
Pre‑operative
binocular function
Present
Absent
Pre‑operative angle
of deviation§
Age groups
0‑9 yrs
>9 yrs
Pre‑operative visual
acuity§

Surgical outcome n (%)

p value

Success

Failure

18 (49)
8 (26)

19 (51)
31 (74)

0.093c

16 (55)
10 (25)
45 (20)

13 (44)
29 (74)
50 (20)

0.026*C

11 (41)
15 (37)
0.26 (1.00)

16 (49)
26 (63)
0.46 (1.01)

0.012*m
0.928C

Other influencing factors like; age group, diagnosis and
pre-op VA were not significant as an influencing factor
in our study. This was similar to some of the literatures
reviewed by our team.11,14 Age group of >9 yrs had a rate
of 26/41 (63%) of failure, but it was still not statistically
significant. Study done by Kampanartsanyakorn et al
showed a statistically lower success for patients undergoing
surgery over 6 years of age whereas diagnosis and pre-op
VA was not significant.8

0.093m

Median (IQR), mMann‑Whitney U test, *Significant at p<0.05, CContinuity
correction χ2
§

DISCUSSION
The success rate of horizontal strabismus surgery in our
study was 38.2% (49% for ET, 26% XT). Failure was higher
(74%) in XT, though no statistical significance was seen.
We had presumed surgical success to be angle of deviation
<10 PD at 6 weeks after surgery.
Study reported by various authors have shown the surgical
outcome to be ranging from 56.3% - 81.25% for horizontal
strabismus surgery.8,9,11-13 A study done by Min Yang et al
showed a lower surgical success for patients undergoing
2 muscles (30%) and 3 muscles (26.7%) surgery for large
angle intermittent exotropia.14 Also, another study showed
a success of 42.9% in large angle constant exotropia
>=80PD undergoing 3 muscles single staged horizontal
muscle surgery.15
In our study, pre-op binocular function was absent in
57.4% of patients, which was statistically significant as an
influencing factor for surgical success (P = 0.026). Similarly,
37/68 (54.4%) patients had pre-op angle of deviation
of 40-50 PD which was also statistically significant as an
influencing factor (P = 0.012).
The difference in the results of success could be related to
different surgical techniques, number of muscles operated,
the criteria of the residual strabismus, influencing factors,
follow up period and experience of the surgeon.
Pre-op angle of deviation was shown to have statistical
significance with the surgical outcome in our study, which
was similar with studies presented by various authors.8,9,12,13
Lower surgical success for large angle deviation has also
been presented in few studies.14,15
56

Pre-op binocular vision was a significant influencing
factor, which was similar to other studies.9,12 Contrasting
results to this has also been presented in various scientific
papers.8,11

CONCLUSION
Pre-op angles of deviation and binocular vision were found
to be good predictors as an influencing factors for surgical
outcome in our study. This shows that, larger angle of
deviation and poor binocular vision at presentation has
higher failure rate for horizontal strabismus surgery.
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