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Strabismus is a common childhood disorder character-
ized by the misalignment of the eyes [1]. It can cause 

diplopia, amblyopia, and loss of binocularity and have psy-
chological effects on both the child and the parents [2]. 
It has been reported that the prevalence of strabismus in 
children varies between 2 and 6%, depending on ethnic 
populations in different parts of the world [3, 4].

Strabismus is classified as esotropia [eye(s) turning 
inward], exotropia (one eye deviating outward), vertical 
false hypertrophy (one eye turning up), hypotropia (one 
eye deviating downward), or incomplete rotation of one 
eye [5]. Strabismus can also be a manifestation of neu-

rodevelopmental disorders, craniofacial disorders, ab-
normalities of extraocular congenital muscles, and nerve 
paralysis innervating extraocular muscles [2, 6].

The aim of strabismus treatment is to restore 
proper ocular alignment, which resolves amblyopia, 
preserves binocularity, and eliminates diplopia. In the 
treatment of strabismus, regular follow-up, observa-
tion, and medical (optical, pharmacological, and or-
thoptic) and surgical (resection, regression, facial sur-
gery, muscle transposition, and myectomy) methods 
are used and have been reported to be mostly benefi-
cial for patients [1, 7, 8].

ABSTRACT
OBJECTIVE: Strabismus, defined as the misalignment of the eyes, is a common disorder that is usually diagnosed in child-
hood. Strabismus is an important health problem with both functional and psychosocial effects on children. In this study, we 
aimed to determine the clinical features and risk factors of patients diagnosed with strabismus and followed up in our clinic.

METHODS: The data of pediatric patients who were followed up in our strabismus clinic between February 2016 and Sep-
tember 2022 were retrospectively reviewed. The patients’ detailed ophthalmological and strabismus examination findings and 
anamnesis findings concerning the etiology of strabismus were recorded.

RESULTS: A total of 391 patients were enrolled in the study. The mean age of the patients was 8.66±4.7 years. Of the pa-
tients, 207 (52.9%) had esotropia, 172 (43.99%) had exotropia, and 12 (3.07%) had vertical deviation, with the mean ages 
of these groups being calculated as (7.27±4.1), (10.45±4.8), and (7.16±4.7) years, respectively. Amblyopia was present in 
54 (26.09%) of the 207 esotropia cases, 27 (15.70%) of the 172 exotropia cases. Esotropia is more likely than exotropia to 
be related to amblyopia, according to our research. Of all the patients, 97 (24.81%) had a family history of strabismus, 38 
(9.7%) had a history of preterm birth, 39 (10.0%) had a history of neonatal care unit stay, 38 (9.7%) had epilepsy, 4 (1%) 
had a history of trauma, and 14 (3.6%) had an additional eye disease.

CONCLUSION: Detection of risk factors such as family history, preterm birth, length of stay in the neonatal care unit and 
epilepsy that may be associated with strabismus can help identify high-risk children for early diagnosis and treatment.
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There are various risk factors that can affect strabis-
mus. Among these are non-modifiable risk factors, such 
as ethnicity, family history, and genetic conditions, as 
well as partially modifiable risk factors, such as prema-
ture birth, low birth weight, refractive error, additional 
eye diseases, and neural deficiency [9–13]. 

The investigation of the risk factors of strabismus can 
provide important information for early diagnosis and 
timely treatment. Therefore, in this study, we aimed to 
define the clinical features of strabismus, determine the 
etiology of the disease, and evaluate risk factors associat-
ed with strabismus (family history, age of onset, prema-
ture birth, trauma, neurological disease, and additional 
eye diseases) in pediatric patients diagnosed with strabis-
mus and followed up regularly in our clinic.

MATERIALS AND METHODS

This study was conducted in line with the principles 
of the Declaration of Helsinki after receiving approval 
from the Adiyaman University ethics review board (dat-
ed 15.11.2022 and numbered 2012/8-21). Written in-
formed consent was obtained from the parents or legal 
guardians of all the children included in the study.

The study was planned retrospectively and includ-
ed 391 pediatric patients followed up in our strabismus 
clinic between February 2016 and September 2022. For 
each child enrolled in the study, the regular follow-up 
files were reviewed, and data on the child’s birth, mater-
nal obstetric history, trauma history, family history, neu-
rological disease history, chronic systemic disease histo-
ry, and ocular surgery history were obtained according 
to the anamnesis of the parents. In addition, refractive 
error, visual acuity, anterior segment examination with 
biomicroscopy, and dilated fundus examination findings 
were recorded for all the patients.

For the measurement of refractive error, 1% cyclo-
pentolate solution was instilled three times at five-min-
ute intervals. After 45 minutes, the measurement was 
performed with the table-mounted Topcon Autore-
fractor KR-800 (USA) where possible or hand-held 
Pediatric Autorefractor plusoptiX A09 (Germany). In 
cases where these tools could not be used, the mea-
surements were made using the Keeler Professional 
Retinoscope (USA).

Visual acuity examination was performed using light 
and other objects with the patient closing one eye at a 
time for pre-speech children, Lea symbols for children 
aged three to five years, “E” chart for preschool and illit-
erate children, and Snellen chart for school-age children.

In the strabismus examination, the nine cardinal 
positions of gaze, the presence of shifts in the primary 
and other gaze positions, and limitation and weakness 
in gaze directions were evaluated. The Hirschberg light 
reflex, cover, and alternative cover-prism tests were used. 
Strabismus was evaluated by an ophthalmologist using 
both the one-sided cover (cover/uncover) test and the 
alternative cover and prism tests at near (30 cm) and dis-
tant (6 m) fixations.

Among the strabismus cases, those that were fixed at 
both near and far distances were considered as constant 
tropia, and those that were not fixed were considered as 
intermittent tropia. The strabismus cases were also clas-
sified according to the direction of the tropia as esotro-
pic, exotropic, and vertical [14].

Amblyopia was defined based on a best-corrected vi-
sual acuity (BCVA) value of less than 0.63 (equivalent to 
<0.2 logMAR units) without any pathology of eye struc-
ture or visual pathway or a two-line difference in BCVA 
between the eyes [15].

Statistical Analysis
Statistical analyses were performed using the Statistical 
Package for the Social Scienc-es (version 25.0, SPSS, 
Chicago, IL, USA). The normality of numerical data dis-
tribution was evaluated with the Kolmogorov-Smirnov 
test. Categorical data were analyzed with the chi-square 
test and numerical data with the independent-samples 
t-test and the Mann-Whitney test. A P value less than 
0.05 was considered statistically significant.

RESULTS

The study included 391 patients, of whom 195 were fe-
male and 196 were male. The mean age of the patients 
was (8.66±4.7) years. According to the type of strabis-
mus detected, there were 104 female and 103 male es-
otropia cases, 85 female and 87 male exotropia cases, 
and six female and six male patients with vertical devi-
ation. There were no significant differences in terms of 

Highlight key points

• The incidence of esotropia was higher in strabismus patients 
with a positive family history.

• Esotropia was more ambiogenic than exotropia.

• Detection of risk factors nonoculer that may be associated 
with strabismus can help identify high-risk children for early 
diagnosis and treatment.
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gender. The mean age according to the type of strabis-
mus was (7.27±4.1) years in the patients with esotro-
pia, (10.45±4.8) years in those with exotropia, and 
(7.16±4.7) years in those with vertical deviation.

Of the 391 patients, 207 (52.94%) had esotropia, 172 
(43.99%) had exotropia, and 12 (3.07%) had vertical de-
viation. The distribution of the patients according to the 
strabismus type and age ranges (0–6 years, 7–12 years, 
and 13–18 years) is shown in Table 1.

When the relationship between refractive error and 
strabismus type was examined, right and left mean spher-
ical and cylindrical values were (2.85±2.0) – (2.97±2.0) 

and (-0.40±0.7) – (-0.41±0.75), respectively in the pa-
tients with esotropia; (-0.76±2.0) – (-0.75±2.0) and 
(-0.80±1.1) – (-0.77±1.7) in those with exotropia; and 
(1.76±1.9) – (1.64±1.6) and (-0.22±0.5) – (0.39±0.7), 
respectively in those with vertical deviation. The mean 
spherical and cylindrical anisometropia values of the pa-
tients were (0.60±0.7) and (-0.22±0.3), respectively in 
the esotropia group; (-0.50±0.9) and (-0.65±0.8), re-
spectively in the exotropia group; and (0.35±0.4) and 
(-0.17±0.3), respectively in the vertical deviation group. 
Refractive error measurements according to the strabis-
mus type are detailed in Table 2.

   Esotropia   Exotropia  Vertical deviation

  Intermittent  Constant Intermittent  Constant

Age
 0–6 years 11 (2.9%)  81 (20.8%) 18 (4.7%)  28 (7.1%) 5 (1.3%)
 7–12 years  9 (2.3%)  73 (18.7%) 16 (4%)  40 (10.3%) 4 (1%)
 13–18 years 3 (0.7%)  30 (7.6%) 9 (2.3%)  61 (15.6%) 3 (0.7%)
Total 23 (5.9%)  184 (47.1%) 43 (11%)  129 (33%) 12 (3%)

Table 1. Distribution of strabismus types by age groups

Table 2. Distribution of refractive error by strabismus type

Refractive error Esotropia (n=207) Exotropia (n=172) Vertical deviation (n=12)

Spherical
 ≤1.00 25 (12.1%) 5 (2.9%) 3 (25%)
 >1.00 to <+ 3.00 46 (22.1%) 4 (2.3%) 3 (25%)
 ≥3.00 to <5.00 75 (36.3%) 3 (1.7%) 2 (16.7%)
 ≥5.00 47 (22.3%) 1 (0.6%) 2 (16.7%)
 ≤-1.00 8 (4%) 59 (34.4%) 1 (8.3%)
 >-1.00 to <- 3.00 4 (2%) 65 (37.8%) 1 (8.3%)
 ≥-3.00 to <-5.00 1 (0.50%) 25 (14.5%) –
 ≥-5.00 1 (0.50%) 10 (5.8%) –
Astigmatism   
 <1.00 89 (43.0%) 75 (43.6%) 7 (58.3%)
 ≥1.00 to <2.00 98 (47.2%) 65 (37.8%) 5 (41.7%)
 ≥2.00 20 (11.8%) 32 (18.6%) –
Anisometropia   
 <0.50 61 (29.5%) 58 (33.7%) 10 (83.3%)
 0.50 to <1.00 72 (34.8%) 53 (30.9%) 2 (16.7%)
 ≥1.00 74 (36.7%) 61 (35.4%) –
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The mean BCVA values of the patients were 
(0.91±0.18) – (0.90±0.17) in the patients with esotro-
pia, (0.91±0.21) – (0.93±0.20) in those with exotrop-
ia, and (0.95±0.10) – (0.96±0.11) in those with verti-
cal deviation (right, left respectivitly). Amblyopia was 
detected in 54 (26.09%) of the 207 esotropia cases, 27 
(15.70%) of the 172 exotropia cases. The mean BCVA 
values of the amblyopic patients were (0.65±0.24) – 
(0.66±0.25) in the patients with esotropia, (0.67±0.22) 
– (0.66±0.23) in those with exotropia (right, left re-
spectivitly). We found that esotropia is more likely than 
exotropia to be associated with amblyopia (p=0,014). 
Figure 1 presents the relationship between strabismus 
types and amblyopia.

First-degree family history of strabismus was detect-
ed in 63 (30,4%) of the 207 esotropia cases, 34 (19,8%) 
of the 172 exotropia cases. Esotropia had more family 
history associations than exotropia (p=0.018). Figure 2 
presents the relationship between strabismus types and 
family history.

There was a history of preterm birth in 26 (12.5%) 
patients with esotropia, 10 (5.81%) patients with exo-
tropia, and two (16.4%) patients with vertical deviation 
group; history of neonatal care unit stay in 21 (10.1%) 
esotropia cases, 16 (9.3%) exotropia cases, and two 
(16.4%) vertical deviation cases; epilepsy in 19 (9.2%) es-
otropic patients, 18 (10.4%) exotropic patients, and one 
(8.3%) patient with vertical deviation; trauma history in 
two (0.97%) patients(orbital fracture, head and face inju-
ry) in the esotropia group and two (1.16%) patients(or-
bital fracture, nerve injury) in the exotropia group; and 
additional eye diseases in eight (3.8%) esotropia cases 
(3 patients cataract, 4 patients leukoma, 1 patient optic 
atrophy) and six (3.5%) exotropia cases (1 patients cata-
ract, 3 patients leukoma, 2 patient optic atrophy). Table 
3 presents the distribution of the above-mentioned risk 
factors according to the strabismus type.

DISCUSSION

In studies evaluating strabismus types in children, the 
most common type of strabismus in the first six years of 
childhood has been reported as esotropia (76.1%), while 
this age, exotropia seems to increase and becomes dom-
inant until the teenage years (75.6%), and this has been 
attributed to patient age at diagnosis being significantly 
higher than the age of onset in some types of strabismus 
[16–18]. Similarly, in our study, we found that esotropia 
was dominant (24%) in the first six years of childhood, 
and exotropia increased (19%) in the following years, es-
pecially in the 13–18 years group.

Studies examining the relationship between strabis-
mus and refractive error have shown that the probability 
of esotropia is very high, especially in children with hy-
peropia of 3 Diopter (D) and above, and the probability 
of esotropia in children with hyperopia of 5 D or greater 
is 122 times higher than in those with hyperopia of 1 D 
or less. In addition, it has been reported that there is a 
linear relationship between exotropia and myopia, astig-
matism increases risk of developing exotropia [10, 19, 
20]. It has also been shown that spherical anisometropia 
of 1 D and above increases the risk of esotropia, and cy-
lindrical anisometropia of 1 D and above increases the 
risk of exotropia [10, 19–21]. In the current study, we 
found that approximately 59% of the cases with esotro-
pia had hyperopia of 3 D and above, while approximately 
56% of the exotropia cases had astigmatism above 1 D 
and approximately 58% had myopia above 1 D. We also 
detected anisometropia of more than 1 D in spherical 

Figure 1. The graph of relationship between amblyopia and 
strabismus types.

450
400
350
300
250
200
150
100
50
0

Esotropia Exotropia All cases

Non-Amblyopia Amblyopia

Strabismus-Amblyopia

Figure 2. The graph of relationship between strabismus 
types and family history.
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equivalent in approximately 36.7% of the patients with 
esotropia and mor than 1 D in cylindrical equivalent in 
approximately 35.4% of those with exotropia.

Sahin et al. [22] reported that the causes of ambly-
opia were anisometropic in approximately 30% of the 
cases, strabismus in ≈30%, and anisometropia and stra-
bismus together in ≈30% [22]. Robaei et al. [19] found 
amblyopia in 25% of children diagnosed with exotropia 
and 50% of those with esotropia and stated that esotro-
pia was more ambiogenic. In our study, amblyopia was 
detected in 81 children, of whom 54 had esotropia and 
27 had exotropia. We found that esotropia was more am-
biogenic than exotropia.

In a review of a cohort of 7,100 patients with stra-
bismus from 12 studies involving families, Engle [11] 
reported that 2,171 patients with strabismus (30.6%) 
had a close relative with strabismus. Various studies 
have shown that strabismus is seen at a much higher rate 
in patients that have family members with strabismus, 
and this suggests the presence of a genetic component. 
Various genomes related to strabismus have been iden-
tified in genetic studies [23, 24]. Although families with 
a history of esotropia or exotropia have been reported, 
Ziakas et al. [12] stated that there was a stronger genetic 
component in hypermetropic accommodative esotropia 
than in hypermetropic accommodative esotropia than in 
infantile esotropia and anisometropic esotropia or exo-
tropia, and heredity was a stronger factor [12]. Donnel-
ly et al. [10] determined that there was more dominant 
heredity in esotropia compared to exotropia [10]. In our 
study, the rate of the patients with a family history of the 
disease was 30.4% in those with esotropia and 19.8% in 
those with exotropia. In line with the literature, we found 
that the incidence of esotropia was higher in strabismus 
patients with a positive family history.

Studies on strabismus investigating the effects of risk 
factors related to pregnancy and childbirth have shown 
that low birth weight, premature birth, neonatal intensive 
care requirement, cesarean delivery, and retinopathy of pre-
maturity increase the risk of strabismus [25–27]. In our 
study, we found that the number of patients with a history 
of preterm birth was 38 (9.7%) and the number of those 
with a history of neonatal care unit stay was 39 (10.0%).

Studies on neurologic findings on strabismus have 
shown that cerebral palsy and developmental delay, abnor-
malities, seizures, and central nervous system diseases are 
associated with strabismus [28–30]. Concerning post-trau-
matic strabismus, it has been reported that many etiologies 
play a role (vascular injury, orbital fracture, muscle rupture, 
head and face injury, and nerve injury), but it is a less com-
mon type of strabismus [31–33]. Some eye diseases, such 
as chorioretinal atrophy, congenital cataract, optic atrophy, 
retinal disease, complicated cataract, leukoma, coloboma, 
high myopia, congenital glaucoma, penetrating trauma, 
contusional eye trauma, and traumatic cataract cause visual 
impairment and may lead to strabismus by resulting in sup-
pression [34, 35]. In our study, the number of strabismus 
cases with epilepsy was 38 (9.7%), the number of those as-
sociated with trauma was 4 (1%), and the number of those 
associated with other ocular disorders was 14 (3.6%). 

Conclusions
Strabismus is a disease that can be frequently seen in 
childhood but responds to regular follow-up and treat-
ment. The detection of the risk factors of strabismus can 
help identify high-risk children for early diagnosis and 
treatment. Therefore, we consider that it is important to 
evaluate and follow-up children with risk factors, such as 
family history, preterm birth, neonatal care unit stay, and 
epilepsy, which may be associated with strabismus.

Table 3. Distribution of strabismus-related risk factors by strabismus type

  Esotropia Exotropia Vertical deviation Total

Family history 63/207 (30.4%) 34/172 (19.8%) – 97/391 (24.8%)
Premature birth 26/207 (12.5%) 10/172 (5,81%) 2/12 (16.4%) 38/391 (9.7%)
Neonatal intensive care unit stay 21/207 (10.1%) 16/172 (9.3%) 2/12 (16.4%) 39/391 (10.0%)
Epilepsy  19/207 (9.2%) 18/175 (10.4%) 1/12 (8.3%) 38/391 (9.7%)
Trauma 2/207 (0,97%) 2/172 (1,16%) – 4/391 (1.0%)
Additional eye disease 8/207 (3.8%) 6/172 (3.5%) – 14/391 (3.6%)
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