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ABSTRACT 

Objective: To find the frequency of esotropia, its sub types and subsequent management carried out in pediatric age group 
presenting to a tertiary care hospital in Quetta. 
Study Design:  Cross-sectional study. 
Place and Duration of Study: Ophthalmology Department, Tertiary Care Hospital, Quetta Pakistan, from Jul to Dec 2020. 
Methodology: Two hundred and forty patients were enrolled in the study with age 6 months to 13 years presenting with 
manifest or latent squint. Data was collected through consecutive sampling technique. A designed form for refraction and 
orthoptic assessment was used with complete ophthalmological examination on each visit. Diagnosis was made based on 
international definitions of strabismus and treatment was planned accordingly. Follow up was carried out to observe and 
analyze the effects of treatment in strabismus. 
Results: Among 240 patients with strabismus, 152 patients had esotropia. More common in males (n=88) and most common 
refractive error was hypermetropia (n=94). Out of these 32 had anisometropia and 47 had amblyopia. According to 
classification of esotropia, 34.2% of patients had fully accommodative esotropia and 13.2% patients had essential infantile 
esotropia. Combination of treatment modalities was used. 21 patients were prescribed executive bifocals. Patching for 2 hours 
daily during activity under observation was advised to patients with amblyopia. 36 patients had surgery and 14 patients were 
kept under observation. 
Conclusion: Our study concluded that esotropia was the most prevalent type of strabismus in pediatric age group at tertiary 
care hospital in Quetta with accommodative type being the most common which can successfully be treated with glasses. A 
significant number of patients also had amblyopia with more common being in patients with esotropia. Hence amblyopia 
must be identified and should be treated in early years. 
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INTRODUCTION 

Humans are gifted with different senses to 
regulate their day to day life and by far the most vital 
sense is of sight. Eyes and visual system help us gather 
and integrate the information in our surrounding and 
hence aiding us to perform different tasks daily. If the 
information reaching the brain is disrupted at any 
point along the visual pathway by any cause, it can 
lead to impaired vision and is a common cause of 
strabismus especially in pediatric age group. 

 Strabismus also commonly referred to as squint 
is a common ocular disorder presenting to ophthal-
mology clinics. It is defined as a state of abnormal 
alignment of two eyes and has a frequency ranging 
from 0.5% - 5% varying according to region.1-3 The 
main treatment goal in management of strabismus in 
children is restoration of eye alignment together with 
fusion and stereo acuity. 

Esotropia defined as inward deviation of visual 
axes is one of the types of pediatric and adult 
strabismus. In United States population ranging 
between 5-15 million individuals suffer from 
strabismus and several studies of clinical populations 
have reported that 1 in every 50 people suffer from 
strabismus which has a significant impact on their 
quality of life.4 Strabismus is a multifactorial 
influenced trait and shows variations according to 
genetic and environmental variables. Study results 
from India, Japan and China show exotropia 
frequency to be higher.3,5,6 However frequency studies 
from UK, Nigeria, and Sudan show esotropia to be the 
most common.7-9 

The aim of our study is to attempt to find out the 
frequency of esotropia, its different types and 
subsequent management carried out in pediatric age 
group presenting to a tertiary care hospital in Quetta.10 

METHODOLOGY 

This study was conducted at Department of 
Ophthalmology from Jul to Dec 2020. The study 
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design was cross sectional.  Sample size was calculated 
using WHO taking prevalence at Esotropia 1.93%.11 A 
total of 240 patients were included in the study with 
age 6 months to 13 years presenting with manifest or 
latent squint. Data was collected through consecutive 
sampling technique. A designed form for refraction 
and orthoptic assessment was used with complete 
ophthalmological examination at each visit. 

Inclusion Criteria: Patients of either gender aged 6 
months to 13 years presenting with manifest or latent 
squint were included. 

Exclusion Criteria: Patients with the history of any 
previous squint surgery, and those who did not give 
consent were excluded. 

Patients particulars, detailed history, visual 
assessment, including gross and best corrected vision 
with Log MAR SNELLS charts in adequate light, 
cyclopegic refraction with 1% cyclopen/1% atropine, 
fundus examination and prescription of glasses were 
part of the form. Complete orthoptic assessment was 
conducted with contribution from a trained orthoptist. 
Diagnosis was made based on international definitions 
of strabismus and treatment was planned accordingly. 
Follow up was carried out to observe and analyze the 
effects of treatment in strabismus. 

Ethical approval was taken from institutional 
review board and all patients were examined after 
obtaining a fully informed consent. 

Data was analyzed using Statistical Package for 
Social Sciences 20. Continuous data was analyzed as 
mean and SD. Qualitative data was analyzed as 
frequency and percentages. 

RESULTS 

Two hundred and forty patients were included in 
this study, with age range 6 months to 13 years. 
152(63.0%) patients had esotropia whereas 88(37.0%) 
patients had exotropia (Figure-I). 
 

 
Figure-I: Distribution of Patients in Esotropia and Exotropia  

In 152 patients with esotropia, 88 were male and 
64 were female. In patients with esotropia, the type of 
refractive error was assessed. 94 patients had 
hypermetropia, 51 had mixed astigmatism and 7 had 
emmetropia. Out of these 32 had anisometropia and 47 
had amblyopia. According to classification of 
esotropia, 52 had fully accommodative esotropia, 10 
had partially accommodative and 49 patients had non 
accommodative esotropia. Convergence excess was 
seen in 21 patients and 2 patients had high AC/A 
ratio. 20 patients had essential infantile esotropia 
(Figure-II, III). 
 

 
Figure-II: Distribution According to Sub-types of Esotropia 
 

 

Figure-III: Distribution According to Type of Refractive Error 
in Esotropia Patients 
 

Combination of treatment modalities was used. 
All 152 patients were prescribed glasses. 21 patients 
were prescribed executive bifocals. Patching for 2 
hours daily during activity under observation was 
advised to 54 patients with amblyopia. 36 patients had 
surgery and 14 patients were kept under observation 
(Figure-IV). 

In 88 patients with exotropia, 41 were male and 
43 female. Amongst these 23 patients had myopia, 40 
patients had mixed astigmatism and 21 had 
emmetropia. Out of these 14 had anisometropia and 20 
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had amblyopia. According to classification of 
exotropia 15 had constant exotropia and 69 had inter-
mittent exotropia. Treatment included prescription of 
glasses to all 84 patients, among them 20 were advised 
amblyopia therapy with patching, 15 patient had 
surgery, 9 kept under observation and convergence 
exercises were advised to 13 patients (Figure-V). 
 

 
Figure-IV: Distribution According to Treatment Modality in 
Esotropia Patients 
 

 

Figure-V: Distribution According to Type of Refractive Error 
in Exotropia Patients 
 

DISCUSSION 

Our study aimed to find out the frequency of 
esotropia and its various types in children presenting 
to a tertiary care hospital in Quetta. Esotropia like any 
other type of strabismus can be associated with 
amblyopia causing functional disability.11 When 
normal binocular vision is disrupted in children with 
strabismus or amblyopia, balance is also reduced 
besides the vision being affected . And even if even 
mild binocular dysfunction (patients with intermittent 
strabismus and good stereopsis) is present it may lead 
to postural instability.17 This vision impairment to-
gether with poor self-image and esteem has significant 
social, economic and psychological repercussion for 
the children and their families and are more likely to 
suffer from rejection of jobs as well.12 Vision problems 

in Pakistan are the most significant public health issue 
and they pose huge social and economic impact on the 
society and nation at large. Results from the Global 
Burden of Disease (GBD) study conducted in 2017 
indicated that in Pakistan; count of blindness and 
vision impairment increased by 55% in 2017 compared 
with 1990. Moreover, the statistics also showed an 
increase in vision loss burden by 2025 and therefore 
Pakistan needs to make extra efforts to encounter this 
growing burden of eye diseases. The Pakistan 
National Blindness and Visual Impairment Survey of 
2007 indicated the blindness frequency highest in the 
provinces of Punjab and Balochistan. 

Balochistan is one of the largest province of 
Pakistan with Quetta being the capital city, however 
there are very few tertiary care hospitals and hence 
very little data is available regarding the frequency 
and subsequent management of strabismus especially 
in pediatric age group. A study conducted in 
School/Madaris of a district In Balochistan (lasbela) 
from Feb 2008 to Sep 2009. The aim of study was to 
find the pattern of eye problems in children of age 6-15 
years and it concluded that approx. 2.4% of children 
had untreated refractive error and 0.46% (n=119) of 
children had strabismus.20 

Esotropia is defined as Essential Infantile 
Esotropia if the onset is before 6 months of age with a 
deviation greater than 30-35 degrees and comitant. It 
accounts for approximately 8% of cases of esotropia 
affecting 1 in every 100-500 person.10 Common 
features associated with EIET include alternating 
esotropia, cross‐fixation, manifest‐latent nystagmus (to 
and fro movement of the eyes, which increases when 
one eye is covered), inferior oblique overaction, 
dissociated vertical deviation (DVD), low refractive 
error or within normal limits and the phenomenon of  
suppression (resulting in absence of binocular single 
vision). Gerth et al.,18 studied the effects on cortical 
visual motion processing of the timing of surgery for 
EIET. He concluded that early surgery (which is 
defined as the one before 11 months of age) does 
promote the development of cortical visual motion 
processing as compared to the one performed after 
this age. 

Accommodative esotropia is caused by an 
uncorrected high hyperopia or a high accommodative 
convergence to accommodation ratio. It may be 
partially or fully accommodative. Accommodative 
esotropia develops because of an abnormal 
relationship between the converging muscles i.e 
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medial recti and the focusing muscles i.e ciliary 
muscles. Under normal circunstances, there is a linear 
relationship between these two groups of muscles 
which means that  a certain amount of convergence is 
accompanied by a certain amount of accommodation. 
This linear relationship however is abnormal in this 
group of children, and there is excessive amount of 
convergence in order to focus clearly. Eileen et al.,19 
identified various significant risk factors for the 
development of accomodative esotropia. These 
included a positive family history, subnormal random-
dot stereopsis before development of a constant 
deviation, and in children with hypermetropia 
<+4.00D, anisometropia. Their study also concluded 
that assessing the presence or absence of these 
additional risk factors in combination with the total 
amount of hypermetropia can help to identify those 
group of children who are at risk of developing 
esotropia and hence can most likely benefit from 
preventive treatment. 

Non-accommodative convergent squint refers to 
esodeviations which are not primarily elicited with 
direct influence of accommodation. There is usually 
little or no hyperopia and a normal AC/A ratio. 

Esotropia was the most frequently encountered 
strabismus type as out of 240 patients 63% were found 
to have esotropia. Our results are consistent with 
frequency studies from Uk,7 Iran13 and Karachi 
(Pakistan)14 which show esotropia to be the most 
common form of strabismus which is in contrast to the 
study results from China and Japan that show 
exotropia frequency to be higher.2,5 

In the subtype analysis approx. 34% had fully 
accommodative esotropia and 0.07% had partially 
accommodative esotropia. Hence accommodative type 
was the most common form of esotropia (40%).         
Chia et al.,22 also reported higher proportion of 
accommodative esotropia (53%) in their study and 
fully accommodative esotropia patients outnumbered 
partially accommodative ones. Similar results were 
found in study from Iran, accounting for 25.04% of 
patients with accommodative esotropia.13 

We applied statistical test to find out the signifi-
cance of our results. In our sample of 152 ET patients 
32% are non-accommodative (complicated) which 
shows that at least 25% of ET patient are complicated 
which are non-accommodative with a p-value of 0.03% 
which is significant at 5% level of significance. 

The major refractive error in our study was found 
to be hypermetropia in esotropia patients while for 

exotropia mixed astigmatism was found to be 
common. With similar findings shown in Study           
by Hassan Hashemi et al.,15. Shu Min Tang et al., also 
found in their study that patients with esotropia had 
pronounced hypermetropia than exotropia cases.16 It 
was also noted that hypermetropia increased in 
deviating eye in esotropia while refractive error was 
stationary in exotropia. 

It is important to highlight that mixed 
astigmatism and anisometropia was seen in significant 
number of patients with strabismus. Weakley et al.,21 
concluded in their study that anisometropia (>1D) is a 
significant risk factor for the development of 
accommodative esodeviation specifically in those 
patients with hypermetropia of less than three 
diopters (<3D). It also concluded that anisometropia 
increases the risk that an accommodative esodeviation 
will not be fully corrected with hypermetropic 
correction. 

Mixed astigmatism was seen in 91 patients and 
anisometropia in 46 patients whereas 74 patients had 
amblyopia. Qualitative visual assessment was done in 
81 patients (up to the age of 3 years) and quantitative 
assessment was done in 155 patients (Figure-VI). 
 

 
Chart VI: Distribution of Patients According to Type of Visual 
Assessment Performed and Distribution of Patients with 
Amblyopia 

 

The data indicated that approx. 50% of children 
with strabismus had amblyopia in whom quantitative 
visual assessment was made and the major cause of 
amblyopia was mixed astigmatism and anisometropia 
which was treated to a great extent with glasses and 
patching therapy. This was consistent with studies 
conducted by Hassan hashem et al., in which over all 
amblyopia was found to be 1.91% with highest 
frequency in group having strabismus (61.9%).15 
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This data has given us insight into assessment 
and treatment of strabismus. The importance of assess-
ment of visual status, refractive error and amblyopia, 
its treatment and effects on strabismus. A significant 
number of patients have undergone surgery with the 
aim to achieve binocular single vision. 

Limitations of the study include this data of 240 
patients which is a small sample size and short 
duration of study. In our setup data of 3-5 years is 
required to make a reasonable sample size to make an 
inference on frequency of type of strabismus, 
refractive error and amblyopia in our population. 

CONCLUSION 

Our study concludes esotropia to be the most 
prevalent type of strabismus in pediatric age group with 
accommodative type being the most common which can be 
successfully treated with glasses. However at least 25% of 
children had non accommodative esotropia in which surgery 
should be performed with the aim to achieve BSV. A 
significant number of patients in both types of strabismus 
had amblyopia with more common being in esotropia 
patients. Hence amblyopia must be identified and should be 
treated in early years.  
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