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Abstract

Purpose: To study epidemiology of different subtypes of childhood esotropia among children in dakahlia governorate, Egypt.
Design: Prospective observational clinical cross-sectional study.

Participants: Esotropic children (less than 18 years old) attending strabismus clinic in Mansoura ophthalmic center in the period
from from July 2021 to July 2022.

Methods: Socio-demographic data were obtained from participants. History including family history, consanguinity, delivery history
and systemic diseases were obtained as well. Examination included best corrected visual acuity, cycloplegic refraction, fixation
preference, significant A or V pattern, motility assessment, angle of deviation, fusion, stereopsis and associated strabismus.
Results: Six hundred twenty-six (626) esotropic children were included. 287 children (45.8%) were diagnosed as accommodative
esotropia (ET). Infantile ET was defined in 122 children (19.5%), non-accommodative ET in 49 children (7.8%), restrictive ET in
31 children (5%), sensory ET in 14 children (2.2%), convergence excess ET in 5 children (0.8%), residual ET in 77 children (12.3%)
and consecutive ET in 35 children (5.6%) of cases. Family history of strabismus was present in 22.5% of patients. 250 esotropic
children from our cohort (39.9%) had amblyopia. Defective binocular vision and stereopsis was found in 72.5% of cooperative
patients.

Conclusion: Accommodative esotropia was the most common form of esotropia in our study cohort. Infantile esotropia came in the
2" place then non accommaodative ET. Restrictive esotropia and sensory esotropia were less common. Amblyopia and decreased
binocular vision pose a great challenge in childhood ET, even in the accommodative group. Good screening program, early referral
and proper management are mandatory to prevent irreversible visual and binocular vision problems in pediatric age group.
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INTRODUCTION: Akowuah et al.’s meta-analysis in Africa3 revealed higher
Esotropia is a type of eye misalignment in which one or prevalence of esotropia (0.5%) compared to exotropia (0.2%).

both eyes turn inward. Esotropia is the most common form of However , they stated that ET prevalence in Africa is lower
childhood strabismus especially in the 1st decade of life. It than its worldwide prevalence due to extremely low survival
affects approximately 3% to 4% of the pediatric population. rate of preterm in Africa and their population-based studies..
ET is less common than exotropia (XT) in Asians, but it’s Elmoddather, M.* has found esotropia to be the most common

much more common in western populationstz.
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form of strabismus (54.3%) in pediatric population in Assiut
city, upper Egypt.

Untreated esotropia leads to amblyopia and decreased
binocularity. Strabismus may lead to psychological problem to
the child, decreased communication skills, bullying, low self-
esteem and low employability chances in adulthood®.

Accurate data on epidemiology of esotropia and its
subtypes can help us planning an effective screening program
for early detection, referral and proper management of this
deviation for better motor and sensory outcomes.

Unfortunately, there is a lack of epidemiologic studies in
developing countries studying prevalence of esotropia, its
subtypes and related visual burdens. Studies by Mohney et
al.°, Greenberg, et al.* and Khorrami-Nejad et al.” contribute
data from the United States, and Iran, respectively.

The aim of this work is to study the epidemiology of
various forms of childhood esotropia in an otherwise
neurologically ~ free  children  attending  pediatric
ophthalmology and strabismus clinic at Mansoura Ophthalmic
center.

PATIENTS AND METHODS

This was a prospective observational clinical cross-
sectional study held in ophthalmic center, Mansoura University,
Egypt in the period from July 2021 to July 2022. This study
included esotropic children and adolescents less than 18 years
old. Patients with neurological insult, ocular or head trauma
were excluded from our study.

Full history was obtained (name, age, sex, systemic
diseases), perinatal and developmental history, age of onset of
strabismus, family history of strabismus and the consanguinity.

Type of Esotropia was checked for every patient. Full
ophthalmic examination included cycloplegic refraction and
best-corrected visual acuity (BCVA) using Landolt's broken ring
chart then transformed to LogMAR for statistical purpose.

Patients were subjected to alternate prism cover test or
krimisky test. Fixation preference was documented. Duction and
version movements of both eyes were assessed. Significant A or

V patterns and any associated strabismus were documented.

Bagolini test was used to assess fusion, Lang test was used for
quantitative assessment of near stereopsis.

A slit lamp examination was performed for anterior and
posterior segments to exclude any pathology.

The study design was submitted for approval by
review board (IRB),
Mansoura University under protocol no. MS.21.08.1618.

Institutional Faculty of Medicine,
Statistical Analysis:

Data were entered into Microsoft Excel software. Data
were then imported into Statistical Package for the Social
Sciences statistical analysis (SPSS 24.0, IBM/SPSS Inc.,
Chicago, IL) software for analysis. Baseline characteristics of
the study population were presented as frequencies and
percentages (%) or mean values * standard deviations (SD) and
median (Range).

For comparison of data, Chi-Square test was used to
compare two or more independent groups of qualitative data.
The comparison between more than two independent groups
with quantitative non-parametric data was conducted using
Kruskal -Wallis test. Probability (p value) <0.05 was considered
to be statistically significant.

RESULTS

This study included 626 patients. The median age of the
patients at presentation was 5.50 years, with a range (0.50 -18
years). The distribution across age groups is illustrated in

figurel.
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Figure (1): Patient distribution across age groups
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Among the participants, 327 individuals (52.2%) were
male, while the remaining 299 (47.8%) were female.

Positive family history was detected in 141 patients (23%).
Siblings accounted for 58 cases (41.1%), parents for 21 cases
(14.9%).

Positive consanguinity was documented in 134 patients
(21.4%). 31 patients had a history of preterm delivery (5%).

Regarding subtypes of ET; 227 patients were diagnosed as
Partially Accommodative esotropia (PAET) (36.3%), 60 had
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Fully Accommodative esotropia (FAET) (9.6%), 122 had
infantile ET (19.5%), 49 had non-accommodative ET (7.8%), 31
had restrictive ET (5%), 14 had sensory ET (2.2%), 5 had
intermittent ET (0.8%), 5 had convergence excess ET (0.8%), 35
had consecutive ET (5.6%), 77 had residual ET (12.3%) and 1
had recurrent ET (0.2%).

Figure (2) illustrates subtypes of esotropia among the 626

participants.

Fig. 2: Types of Esotropia among the studied group

Causes of sensory esotropia in our study were

anisometropic amblyopia in 6 cases (42.8%), congenital cataract

in 2 cases (14.3%), combined congenital cataract and congenital

= cong catarct+ glaucoma
= cong cataract
uni ptosis
anisometropia
= ROP

= corneal opacity

glaucoma 1 case (7.1%), unilateral ptosis in 2 cases (14.3%),
retinopathy of prematurity (ROP) in 2 cases (14.3%) and a

corneal opacity in 1 case (7.1%)(figure 3) .

\ o/

Fig. 3: causes of sensory ET.

Cycloplegic refraction in different types of esotropia are

outlined in table 1. A significant difference in cycloplegic

refraction were found between the different subtypes of

esotropia.
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Table 1: Cycloplegic refraction in different esotropia subtypes (spherical equivelant).

non- Conver
Infantile  accomm  Restrict Sensory Intermit gence Consecu Residua Recurre
PAET FAET . . . P value
ET odative  iveET ET tent ET  excess tive ET |ET ntET
ET ET
Cyclop
legic +3.50 +3.50 +0.75 -3.00 +1.17 +0.04 +2.72 +0.42 +0.41 +1.31 +0.50
; . (+9.75 (+8.75 - (+2.75 (-18.50 (-17.00 (+9.00 (+4.25 (+1.75 (+6.00 (+5.25 (+0.50 <0.001*
refracti
+0.50) 0.50) -2.25) +2.00) +3.75) -15.00) +0.50) -1.25) -7.75) -8.75) +0.50)

Visual acuity couldn’t be assessed in 37.86% of children. In
cooperative children, a mean BCVA in the dominant eyes was
0.32 (SD 0.22), and in non-dominant eyes was 0.4 (SD +0.25).

Amblyopia was found in 39.9% of cases. 93% of sensory
ET cases, 47% of accommodative ET cases and 45% of non-
accommodative ET cases had amblyopia.

Table 2: Angle of deviation in different types of esotropia.

Angle of deviation after correction with full hypermetropic
glasses in near (NCC) and far (DCC) are illustrated in table 2. A
statistically significant difference was observed in the angle of
deviation among the different types of ET (p-value <0.001).

non- Conver-
Infantile  accomm  Restricti  Sensory Intermit  gence  Consecu Residua Recurre
PAET FAET . . P value
odative ve ET ET tent ET excess tive ET IET ntET
ET ET
15
18 38 33 14 30 16 (10-
NCC (20-10) 17 (8- 25) <0.001*
(8-30) (20-50) (12-65) (12-15) (15-40) (6- 10) 40)
14 39 32 13 28 8 ortho
DCC 14 (8-25) 16 (8- 35) 8 <0.001*
(4-30) (15-50) (12-65) (10-15) (15-40) (6- 10)
* NCC; near co-corrected angle * DCC,; distant co-corrected angle
Significant patterns were observed in 26 cases (4.1%). A-  Table 3: Associated strabismus among ET patients.
pattern was identified in 7 cases, VV-pattern was identified in 19 )
) ) ) . . The studied group
cases. 293 cases had associated strabismus (46.8%). Inferior ~ Associated strabismus (n=626)
Oblique overaction (IOOA) was the most common in 250 cases
I00A 250 (40.3%)
0,
(40.3%) (table 3). SOOA 6 (1.0%)
DVD 2 (0.3%)
Nystagmus 3 (0.5%)
I00A & DVD 2 (0.3%)
Combined 30 (4.8%)
* SOOA; Superior oblique overaction * DVD;

Dissociated vertical deviation
Bagolini test was done in 402 cases, 328 of them are

fusing (52.4%). Lang test was done in 385 cases, positive
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stereoacuity was seen in 104 of cases (16.6%). Detailed results

for fusion and stereopsis in the most common subtype of ET

(accommodative ET) are illustrated in table 4.
Table 4: fusion and stereopsis in PAET and FAET.

Bagolini Lang
Types of
. Total . Non- i ] P value
Esotropia Fusing ) Not done P value Positive Negative Not done
fusing
147 26 54 42 125 60
PAET 227
(64.7%) (11.5%) (23.8%) (18.1%) (55.3%) (26.5%)
<0.001*
18 <0.001*
FAET 60 47 (78%) 0 (0%) 13 (22%) 24 (39%) 18 (30.5%)
(30.5%)
DISCUSSION a 23% and a 13% positive family history respectively in our

Our study included 626 esotropic children and adolescents.
The median age of presentation was 5.50 years with a peak
prevalence between 1 and 6 years suggesting a potential
developmental susceptibility to esotropia during this period.
Greenberg et al.! reported an esotropia prevalence in
Minnesota, US was 2% in patients younger than 19 years with
highest incidence in the first 5 years agreeing with our study.
Elmoddather, M.# also found that 66% of cases with ET were
presented from 3-6 years agreeing with our study peak
prevalence.

Median age of presentation of infantile ET was 2.25
years old, which is considered a late presentation. Most
patients were told by the pediatrician that it may resolve by
time.

Some surgeons recommend very early surgery for

infantile esotropia (within 6 months of onset). Reduced DVD

severity, and minimizing delay in sensorimotor and gross
motor development are great advantages of early intervention®.
Male: female ratio was 1.09:1 indicating a slightly higher
prevalence in boys. Greenberg et al.’st study had nearly the
same finding. Some studies reported a higher prevalence in
girls*>®  others found no significant  inter-gender

differencestoi12,
In our study, 21.4% of patients had a positive

consanguinity. Accommodative ET and infantile ET cases had

study. This was similar to Zaikas et al.'*. Corak Eroglu F et al.'®
had a significantly higher rate of positive family history in both
accommodative and infantile esotropia cases 55.5% and 38.1%
respectively. Multifactorial pattern of inheritance was
suggested in accomodative ET.

Preterm infant has a higher risk for ET. Our study identified
5% of cases had preterm birth. Yetkin et al.13 noted a history of
preterm birth in 12.5% of ET cases. Zhang et al.'® found
preterm birth was associated with 4.5% of strabismus cases.

Accommodative ET was the commonest subtype in our
study along with Mohney et al., Greenberg et al.!, Torp-
Pedersen et al.’” and Khorrami-Nejad et al.”

In our accommodative ET cases, The PAET cases are 4
times the FAET cases. This was the reverse of what occurs in
Greenberg, et al.r This may be true due to incompliance with
glasses wearing and amblyopia therapy.

This was different from Major A et al.’s’® findings
considering infantile esotropia as the commonest type of
strabismus, accounting for 28-54% of all esotropias.

Infantile ET accounted for 19.5% of the ET cases in our
study. It comes in the 2" place of the most common ET forms
in our cohort. This was similar to Torp-Pedersen et al.’s'”
finding in Danish population but was markedly higher than

what was found in Mohney?®, Greenberg et al.' and Khorrami-
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Nejad’s” studies which was 5.4%, 8.1%, 9.7% of all cases of
ET respectively.

This occurred despite the fact that patients with
neurological diseases were excluded from our study to
overcome the conflict of diagnosing them as infantile ET".
The higher prevalence of infantile esotropia may be partly due
to its apparent presence in the outpatient clinic. Amblyopia,
inferior oblique dysfunction, dissociated vertical deviations
and nystagmus, invariably lead to more frequent visits
compared with other forms of childhood esotropia?®. This
elevated prevalence may be true due to ethnic variation, so a
population-based study is recommended.

Acquired non accommodative ET in our study was 7.8%,
lower than other studies which reported it to be 16.6%, 10.4%
and 17.83% in Greenberg et al.!, Mohney® and Khorrami-
Nejad et al.” studies respectively. It maybe underreported in
our cohort as parents reported that deviation started since birth,
therefore it might have been mistaken for infantile ET.

Restrictive ET in our study was 5% also similar to
Mohney® who reported it to be 3.2 % and Greenberg et al.! who
reported it 6.5%.

Our study reported sensory ET to be 2.2% which is a
slightly lower rate compared to Greenberg et al.! and Mohney®
studies who reported it to be 6.5% and 6.8% respectively. This
may be due to excluding trauma from our study.
Anisometropic amblyopia was the most common cause of
sensory ET in our study (42.8%) similar to Greenberg et al.
study? (37%).

Paralytic ET was not reported in our study as well due to
the exclusion of trauma, which is the most common cause of
abducent nerve palsy?.

In the current study, 39.9% of ET cases had amblyopia,
similar to results by Robaei, D. et al.22 who reported amblyopia
in 48.2% of esotropic cases.

Our study revealed a median cycloplegic refraction of +1.87
with a wide range from -18.50 to +9.75. Mohney’s study® had
a mean cycloplegic refraction +3.59 with a range from -13.25
to +8.88. This aligns with Faghihi and Chia's observations of

a correlation between esotropia and hyperopia®?.

Aligning with Hiles et al.* findings, a significant difference
in the angle of deviation was found among esotropia subtypes,
IOOA was also the most common associated strabismus in
both studies.

In this study, 52.4% of ET cases were fusing by Bagolini
test. 16.6% had positive stereopsis by Lang test. Good
stereoacuity was found in 23% of accommodative ET cases in
our study, similar to Demirayak study'. Also, Lee et al.®
reported that 37% of accommodative ET had good stereopsis.

Most studies agree that stereopsis has an abrupt onset at
3-4 months of age and the rate of stereoacuity maturation is
rapid during the first year of life!’>. Accommodative esotropia
usually presents in children between 2 and 3 years of age.
Therefore, patients with refractive accommodative esotropia
are expected to have fair stereoacuity if they have orthotropia
after correction of hyperopia'®.

However, studies reported that the functional organization
of the maturing visual system seems to be sensitive to
disruption by an abnormal visual experience up to 4 years of
age, which could lead to an unfavorable prognosis for
restoration of normal stereopsis, even if orthotropia is
achieved.

This explains why patients with FAET in our study had
defective stereoacuity in 30.5% of examined cases despite
achieved orthotropia after spectacle correction.Birch et al.?®
recommended that patients should use correcting glasses at an
early stage during intermittent ET or within a max of 3 months
after the onset of constant deviation to prevent irreversible
defect of stereopsis.

This study has strength points as there was no studies
focussing on the prevalence of different esotropia subtypes in
our country. Our study was a prospective one, all cases were
examined by an experienced ophthalmologist. A large sample
size (626 cases) gave our study more strength.

However, the limitations of our study is that neurological
diseases, trauma cases were excluded and the study included
only one center. Multicenter study and a population based one

is recommended in future research work.
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CONCLUSIONS

This study concluded that:

Accommodative esotropia is the most common type of
childhood ET. Unlike other studies in USA and Iran, Infantile
ET is the 2nd most common form of childhood ET. Non -
accommodative ET is the 3rd common form of childhood
esotropia. It is more common than restrictive and sensory ET.

Most common cause of sensory ET is anisometropic
amblyopia. Amblyopia and decreased binocular vision pose a
great challenge in childhood ET, even in the accommodative
group.

Early screening of infants with high risk factors: preterm,
+ve family history, consanguinity is beneficial..Early referral
of esotropic children to experienced ophthalmologists for
better evaluation and proper timely management is
recommended for better motor and sensory outcome.
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