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The factors affecting surgical success rate for the patients
with congenital esotropia
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ABSTRACT

Objective. To evauate the factors and preoperative clinical features affecting surgical successrate in patients
with congenital esotropia. Method. The medical files of patients who underwent surgery for congenital
esotropia between June 2012 and September 2014 were retrospectively reviewed. Data from the patients
full ophthalmological examination included visual acuity, ocular alignment, duction, versions and sensory
tests for binocularity, cycloplegic retinoscopy and fundus evaluation. Presence of previous ambliyopia
treatment, fixation preference, cross-fixation, anisometropia>1.5D, ocular motility abnormdities were noted.
The relationship of these variables with the surgical successrate was evauated. Result. A total of 48 patients
(25 female,52.1%) were included. The mean age of the patients was 4.4+5.2 years. Successful surgical
outcome was achieved in 39 (81.3%). All the patients were followed for 14.1+4.4 months. There was no
relation between surgical success and patients' gender, positive family history, consanguinity, previous
ambliyopia treatment, anisometropia, abnormal ocular motility and cross-fixation and mean cycloplegic
refraction (p>0,05). However, fixation preference and mean preoperative deviation found to be related with
surgical failure (p<0,05). Conclusion. In this study many variables such as epidemiol ogic characteristics and
clinical features of patients were investigated for their possible association with surgical successrate. Only
preoperative fixation preference without ambliyopia and mean preoperative deviation were found to
be risk factorsfor the surgica failure in this group of patients with infantile esotropia.

Eur Res J 2015;1(2):33-38

Keywords: Congenital esotropia, surgical success, ambliyopia, anisometropia, fixation preference

I ntroduction

Strabismus is an ophthalmological disorder in  neurological, mechanical, refractive, genetic and
which the eyes are misaligned; it affects 2-4% of  accommodative [2,3]. Congenital esotropia is a
children [1]. About half of these disorders are  common type of esotropia, representing 28% to 54%
esodeviations, whose causes are anatomical, of all esotropias and having an incidence of about
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1% to 2% of general population [4,5]. It is
characterized by a constant esodeviation with onset
prior to 6 months of age. The trestment of choiceis
surgery [6-10]. The surgical successrateis reported
inarangeof 19%to 79% intheliterature [6-11]. The
risk factors for surgical failure and reoperation are
still controversial. However, earlier surgery before
15 months of age, larger angle, presence of amblyopia,
positive family history and accompanying ocular
motility abnormalities such asinferior oblique muscle
overaction (I0O0OA), dissociated vertical deviation
(DVD), latent nystagmus are suggested to be the risk
factorsfor reoperation [6-8]. However, for congenital
esotropia, the impact of consanguineous marriage,
fixation preference, presence of cross-fixation or
anisometropia on postoperative outcomes are not
investigated previoudly.

The purpose of this study wasto evaluate the factors
and preoperative clinical features affecting surgical
successratein patientswith congenital esotropiawith
a minumum postoperative follow-up period of 6
months.

M aterials and methods

Medical records of consecutive patients who
underwent surgery for congenital esotropiain Harran
University, Faculty of Medicine, Department of
Ophthalmology between June 2012 and September
2014 werereviewed. The study design was approved
by Ingtitutional Ethics Committee and the study was
carried out in accordance with the Declaration of
Helsinki. The patients who underwent surgery for
the correction of esotropiawereincluded in the study.
The patients who had ocular, neurological,
chromosomal, or congenital disease and history of
previous ocular surgery were excluded from the study.
Among patients, only ones who had postoperative
follow-up for at least 6 months were eligible for the
studly.

Data from the patients' full ophthalmological
examination included visual acuity (if visual acuity
assessment could not be performed with Leafigures
or Snellen, then fixation pattern was evaluated),
fixation preference, presence of cross-fixation, ocular
alignment (if the patient was cooperative,
measurements were performed with aternating prism
cover test; if not, the Krimsky test was the preferred
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method), duction, versions and sensory tests for
binocularity (Worth 4 dot test) and stereopsis (Titmus
fly test), as well as cycloplegic retinoscopy and
detailed biomicroscopic and fundus evaluation.
Presence of positive family history, previous
ambliyopiatreatment and consanguineous marriage
were noted from medical history.

Fixation preference was defined asfixing with one
eye during examination period however, there was
spontaneous alternating of fixation with cover test.
According to the mean cycloplegic refraction obtained,
patientswere classified asemetropic (-1 to +1 diopters
D), mild hyperopic (+1 to +3 D), moderate hyperopic
(+3to +6D), severe hyperopic (morethan +6 D) and
myopic ( morethan -1 D). Oblique muscle function
was subjectively graded on ascae of -4 (underaction)
to +4 (overaction), with 0 being normal. A difference
of 1.5D or morein spherical equivalent between the
two eyes, was defined as anisometropia. A successful
outcome was defined as orthotropia or a horizontal
tropiaof 10 prism diopters (PD) or less, at distance
and/or near in the primary position. The preoperative
examination which was performed 1 or 2 days before
surgery and postoperative examinations were
performed at final visit were analysed.

Satistical Analysis

All analyseswere performed with SPSS (Statistical
Packages for Social Sciences) for Windows version
17.0 (SPSS®, Chicago, IL, USA). All data were
expressed as mean and stlandard deviation. Histogram
graphs and the Kolmogorov-Smirnov test were used
to test whether the distribution of the data differed
significantly from normal. The differences between
the patient groups were assessed for statistical
significance using the Mann Whitney U test, chi-
sguare test and Fisher Exact test when appropriate.
A p vauelessthan 0.05was consdered as satisticaly
significant.

Results

After reviewing themedica charts, 48 patientswho
met the criteriawere included in the study. The mean
age of the patients was 4.4+5.2 years, with arange
of 0.5to 23 years at initid examination. There were
25 (52.1%) female and 23 (47.9%) male patients.
The mean follow-up was 14.1+4.4 months, with a
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preoperative clinical characteristics of adl patientsare
showninTable1

Thirty-eight patients underwent bilateral medial
rectus recession, three underwet monocular resection-
recesson for correcting esotropiain primary position.
Combined bilatera media rectusrecesson and inferior
oblique weakening procedure was performed in 7
patients who had IOOA more than 2+. Surgical
success was achieved in 39 (81.3%) of the cases.
Further surgery was planned for the remaining patients
who could not have successful outcome at find vist.
The mean preoperative esotropia in the primary
position was 49.1+11.4 with arange of 30 to 80 PD
and the mean postoperative deviation was 7.6:13.9
PD with arange of 0to 60 PD at the final follow-up
visit (p<0.001).
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Asshownin Table 2, there was no relation between
surgical success and patients gender, positive family
history, consanguinity, previous ambliyopiatrestment,
anisometropia, abnormal ocular motility and cross-
fixation and mean spherical equivalent (p>0.05).
However, fixation preference and mean preoperative
deviation werefound to berdated with surgicd failure
(p<0.05). All the patients with failure had fixation
preference athough alternation was demonstrated in
last preoperative visit. Only five had been treated for
ambliyopia preoperatively. The mean preoperative
esotropiain the primary position was 46.9+10.3 PD
insurgica successgroup and 58.3+11.7 PD in surgica
failure group and in surgical failure found to be
associated with higher preoperative deviation
(p=0.009).

Table 1. Demographic data and preoperative clinical characteristics of patients

N=48 (%)

Gender
Mae
Female
Family history
Consanguinity
Ambliyopiahistory
Cycloplegic refraction (D) (meantSD)
Refractive error
Emetropia
Mild hyperopia
Moderate hyperopia
Severe hyperopia
Miyopia
Anisometropia
Cross-fixation
Abnormal ocular motility
IO0A
DVD
Latent nystagmus
Preoperative deviation (PD) (meantSD)
Fixation preference

23 (47.9%)
25 (52.1%)
8 (16.7%)
14 (29.2%)
20 (41.7%)
1.9+2.1

8 (16.7%)
25 (52.1%)
7 (14.6%)
5 (10.4%)
3 (6.2%)
4 (8.3%)
8 (16.7%)

28 (58.3%)
9 (18.7%)
3 (6.2%)

31 (64.6%)

D=diopter, DV D=dissociated vertica deviation, F=female, IOOA=inferior oblique overaction, M=male, PD=prism diopter,

SD=standart deviation
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Table 2. Preoperative clinical characteristics of the patientsin the success and failure groups

Patientswith Patientswithout
successful outcome successful outcome P
(n=39) (n=9)
Gender (M/F) 18/21 5/4 0.444*
Family history 8 0 0.148*
Consanguinity 12 2 0.437*
Ambliyopia history 15 5 0.285*
spherica equivaent (D) (mean+SD) 2.0+2.2 14+15 0.084t
Refractive error 0.398%
Emetropia 5 3
Mild hyperopia 22 3
Moderate hyperopia 5 2
Severe hyperopia 4 1
Miyopia 3 0
Anisometropia 2 2 0.155*
Cross-fixation 5 3 0.159*
Abnormal ocular motility
IO0A 24 4 0.285*
DVD 5 4 0.05*
Latent Nystagmus 2 1 0.472*
Preoperative deviation (PD) (meantSD) 46.9+10.3 58.3+11.7 0.009%
Fixation preference 22 9 0.012*

D=diopter, DV D=dissociated vertical deviation, F=female, IOOA=inferior oblique overaction, M=male, PD=prism diopter,

SD=standart deviation
* Fisher Exact test

1 chi-square test

T Mann Whitney U test

Discussion

Although, spontaneous resolution of congenital
esotropiacan occur, surgery isaccepted asthe sandart
treatment [6-9,12]. The aim of the surgery for
congenital esotropia is the earliest recovery of
deviation, improvement in binocular visual functions
with the least possible number of surgeries. In our
study, surgical successwas achieved in 81.3% of the
children with congenital esotropiain amean follow-
up of 14 months. The overall surgical success rate
wasreported inarange of 19%to 79%in the literature
[6-11].

The mean preoperative esotropia in the primary
position was 47 PD in surgical success group and 58
PD in surgical failure group and in surgical failure
found to be associated with higher preoperative
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deviation. This compares well with some similar
studies which reported higher rate of surgical failure
in large angle esotropia [10,13]. In aretrospective
large scale study, Louwagie reported higher
reoperation rate in larger angle congenita esotropia
[14]. Contrary to these results, Vroman et a reported
that bilateral medial rectus muscle recession was
equally effective for both large and small angle
congenita esotropia[7].

Fixation preference testing, in which fixation
preference is considered a proxy for visual acuity,
has commonly been used to assess for strabismic
amblyopiain preverbal children [15,16]. However,
its reliability for prediction of amblyopia has been
guestioned by several investigators [17-19]. In our
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study, we observed fixation preference in 64.6% of
the overall patients and in all of the failure group.
Although, we only included patients who had fixation
preference with obvious aternation in cover test and
excluded patients who had strong fixation preference
without alternation, an indicator for amblyopia, we
have observed asignificant effect of fixation preference
on surgica falurerate. Owing to the fact that, 66.7%
of our patients were younger than 4 years of age and
fixation preference is a subjective test with doubtful
reliability, we might include true amblyopic patients
without previous patching treatment.

Congenital esotropia affects both gender equally
[20]. Among our patients, 52.1% was female and
47.9% was male. We did not observed a significant
difference in respect of surgical success in both
genders. Similarly, in two studies also did not report
any effect of gender on surgical success [10,13].
Inheritance was shown to play a role in the
pathogenesis of congenita esotropiain reated studies,
binocular vision anomalies were reported in 16% of
parents having children with congenital esotropia
[21,22]. In our study, 8 patients (16.7%) had apositive
family history and surgical success was achieved in
all of these patients. Regarding surgical success, we
did not observed asignificant effect of family history.
Therisk for birth defects and congenital anomalies
in the offsprings of parents having consanguineous
marriage is substantially higher than in the offspring
of non-consanguineous parents [23]. Although, the
frequency of consanguineous marriages have being
decreased, it is<till common especialy in developing
countries. In our study, 14 patients (29.2%) had
consanguineous parents and represents well the high
prevelans of consanguineous marriage in Turkey.
Different nationwide surveys indicated that 20-25%
of marriages are consanguineousin Turkey [23]. In
our study, we did not observed a significant effect of
consanguinity on surgica failurerate. Inthe literature
no study has evaluated the effect of consanguinity
on congenital esotropia but in only one study,
investigated prevalence of consanguineous marriage
in parents of patientswith different types of comitant
strabismus in which they found a higher risk in
patients with consanguinity compared to normal
population [24].

Mild hyperopia affecting more than 50% of our
patients was the most frequent refractive error,
consistent with the literature [10,25]. Trigler and
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Siatkowski have reported hyperopia greater than +2
D in 29 % of patients with congenital esotropia,
accordingly 25% of our cases had hyperopia greater
than +3 D [6]. We did not observe any significant
effect of refractive error on surgica success whereas
Ravaji et a reported more surgical success rate in
patients with hyperopia greater than +3.5 D [10].
Anisometropiaand amblyopiaare interrdated factors.
We took account only patients who was treated
previoudy for amblyopiaand resulted in dmost equa
visua acuity in both eyes. We thought that it ismore
reasonable to define persistent amblyopiain sensory
group esotropiaand we did not include this group of
patients. In our study we noted anisometropiain 8.3%
of patients and 41.7% of patients were treated due to
amblyopia. We observed in our study group that
neither anisometropia nor previous amblyopia
treatment was afactor for surgica success. Presence
of amblyopiawas suggested to be the risk factor for
surgical failure [2,6,8]. Keenan et al reported that
surgical success was significantly lower in children
with amblyopia[8]. Becausewe only included patients
who successfully treated for amblyopia and excluded
children with true amblyopia, our result were not
comparable to these reports. Similar to our results,
Rajavi et al could not detect any relation of
anisometropia or amblyopia on the reoperation rate
of surgery [10].

Abnormal ocular matility problems such asIO0A,
DVD or latent nystagmus sometimes accompany
congenital esotropia. We have detected IOOA in
58.3%, DVD in 18.7% and latent nystagmusin 6.2%
of the patients. Although the detection of IOOA in
an infant with severe esotropiaisdifficult, it hasbeen
reported in up to half of the patients with congenital
esotropia, which issimilar to our results [6-8,10,25].
Dissociated vertical deviation was observed in 5%
to 15% of patientsin the literature [8,10,25]. Latent
nystagmus was observed in 3.2% to 15% of patients
intheliterature [10,25]. Therates of abnormal ocular
motility in our study werein linewith previous studies
intheliterature. We could not detected an association
between any of these abnormal ocular motility
problems and surgical failure. Rgavi et a aso did
not reported any effect of abnormal ocular motility
on the reoperation rate of surgery [10].
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The limitations of this study include the small
sample size and disadvantages related to retrospective
nature. The number of patients in surgical failure
group was smaller compared to success group and
this may influence the comparison. These may have
affected the power of the study.

Conclusons

In this retrospective study, gender, family history,
consanguinity, refractive error, anisometropia, previous
amblyopiatreatment, abnormal ocular motility such
IOOA, DVD and latent nystagmus were not found
to be associated with surgical success rate. Only
preoperative angle of deviation and preoperative
fixation preference without ambliyopiawas found to
be risk factorsfor the surgica failurein patientswith
infantile esotropia.

Conflict of Interest Satement

None of the authors has any proprietary or financia
interest in conception and design of this study. No
financial support was received for the construction
of this study.

References

[1] Mohney BG, Greenberg AE, Diehl NN. Age at strabismus
diagnosis in an incidence cohort of children. Am J Ophthalmoal.
2007;144:467-9.

[2] American Academy of Ophthalmology. Pediatric Ophthal mology
and Strabismus. San Francisco: American Academy of
Ophthal mol ogy;2006.

[3] Chew E, Remaley NA, Tamboli A, Zhao J, Podgor MJ, Klebanoff
M. Risk factors for esotropia and exotropia. Arch Ophthalmol.
1994;112:1349-5.

[4] Rutstein R, Daum K. Anomalies of binocular vision: diagnosis
and management. St. Louis, MO: Mosby Inc; 1998:205-17.
[5] Scheiman MM, Wick B. Optometric management of infantile
esotropia: Problems in optometry. Ped Optom. 1990;2:459-79.
[6] Trigler L, Siatkowski RM. Factors associated with horizontal
reoperation in infantile esotropia. J AAPOS. 2002;6:15-20.
[7] Vroman DT, Hutchinson AK, Saunders RA, Wilson ME. Two
muscle surgery for congenital esotropia: rate of reoperation in

38

Surgical successin congenital esotropia

patients with small versus large angles of deviation. JAAPOS.
2000;4:267-270.

[8] Keenan M, Willshaw HE. Outcome of strabismus surgery in
congenital esotropia. Br J Ophthalmol. 1992;76:342-345.
[9] Simonsz HJ, Kolling GH. Best age for surgery for infantile
esotropia. Eur J Paediatr Neurol. 2011;15:205-208.
[10] Rajavi Z, Ferdosi AA, Elamdoust M, Yaseri M, Haftabadi N,
Kroji S, Sheibani K. The prevalence of reoperation and related risk
factors among patients with congenital esotropia. JPediatr Ophthamoal
Strabismus. 2013;50:53-9.

[11] Wright KW, Edelman PM, McVey JH, Terry AP, Lin M.
Highgrade stereoacuity after early surgery for congenital esotropia.
Arch Ophthalmol. 1994;112:913-919.

[12] Pediatric Eye Disease Investigator Group. Spontaneous resolution
of earlyonset esotropia: experience of the congenital esotropia
observational Study. Am J Ophthalmol. 2002;133:109-18.
[13] Yusufoglu EE, Cinar FGY, Somer D, Burcu A, Akkaya ZY,
Ornek F. Infantil Ezotropyada Cerrahi Basariyi Etkileyen Faktorler.
Turk J Ophthalmol 2013;43:413-8.

[14] Louwagie CR, Diehl NN, Greenberg AE, Mohney BG. Long-
term follow-up of congenital esotropiain a population-based cohort.
JAAPOS. 2009;13:8-12.

[15] Knapp P, Moore S. Diagnostic procedures in an orthoptic
evaluation. Am Orthopt J. 1962;12:63-9.

[16] zipf RF. Binocular fixation pattern. Arch Ophthalmol.
1976;94:401-5.

[17] Hakim OM. Association between fixation preference testing
and strabismic pseudoamblyopia. J Pediatr Ophthalmol Strabismus.
2007;44:174-7.

[18] Friedman DS, Katz J, Repka M X, et al. Lack of concordance
between fixation preference and HOTV optotype visual acuity in
preschool children: the Baltimore Pediatric Eye Disease Study.
Ophthalmology. 2008;115:1796-9.

[19] Cotter SA, Tarczy-Hornoch K, Song E, et a. Fixation preference
and visual acuity testing in a population-based cohort of preschool
children with amblyopiarisk factors. Ophthalmology. 2009;116:145-
53.

[20] Greenberg AE, Mohney BG, Diehl NN, Burke JP. Incidence
and types of childhood esotropia: a population-based study.
Ophthalmology. 2007;114:170-4.

[21] Aurell E, Norrsell K. A longitudinal study of childrenwith a
family history of strabismus: factors determining the incidence of
strabismus. Br J Ophthalmol. 1990;74:589-594.

[22] Ziakas NG, Woodruff G, Smith LK, Thompson JR. A study of
heredity as a risk factor in strabismus. Eye 2002;16:519-521.
[23] Tunchilek E. Clinical Outcomes of Consanguineous Marriages
in Turkey. Turk J Pediatr. 2001;43:277-279.

[24] Bagheri M, Farvardin M, Saadat M. A study of consanguineous
marriage as a risk factor for developing comitant strabismus. J
Community Genet. 2015;6:177-80.

[25] Castro PD, Pedroso A, Hernandez L, Naranjo RM, Méndez TJ,
AriasA. Resultsof surgery for congenital esotropia MEDICC Rev.
2011;13:18-22. Erratum in: MEDICC Rev. 2011;13:42.



