Clinical Ophthalmology

Dove

ORIGINAL RESEARCH

Acute Acquired Comitant Esotropia: Etiology,
Clinical Course, and Management

Apatsa Lekskul

Nichaboon Chotkajornkiat
Wadakarn Wuthisiri
Phantaraporn Tangtammaruk

Department of Ophthalmology,
Ramathibodi Hospital, Mahidol
University, Bangkok, Thailand

Correspondence: Phantaraporn
Tangtammaruk

270 Rama 6 Road, Thung Phayathai
Subdistrict, Ratchathewi District,
Bangkok, 10400, Thailand

Tel +66 61 194 7887

Email pp.phantaraporn@gmail.com

Purpose: To identify the etiologies, clinical course and management of acute acquired
comitant esotropia in Ramathibodi Hospital, Thailand.

Methods: Thirty patients who were diagnosed with acute acquired comitant esotropia at
Ramathibodi Hospital from January 1 2017 to December 31 2019 were identified using
electronic medical records, from which demographic, etiology, clinical course and manage-
ment, laboratory, and neuroimaging data were collected.

Results: The etiologies of acute acquired comitant esotropia were Swan (16.67%), Burian—
Franceschetti (30.00%), Bielschowsky (36.67%), Arnold Chiari malformation (3.33%) and
decompensated esophoria (13.33%). Mean age of onset was 19.8 + 18.3 years. Mean angle of
esodeviation was 28.4 + 12.1 prism diopters for distance fixation and 29.3 + 11.8 prism
diopters for near fixation. Refraction differed between age groups: children under 10 years
had mild hyperopia (median +0.63 diopters, first quartile +0.25 diopters, third quartile +0.75
diopters) and teenagers (1018 years old) had emmetropia to mild myopia (median +0.25
diopters, first quartile —2.50 diopters, third quartile +0.75 diopters), whereas adults had mild
to moderate myopia (median —0.75 diopters, first quartile —5.25 diopters, third quartile +£0.00
diopters). Twelve patients (40.00%) were prescribed spectacles and surgical intervention was
performed in 26 patients (86.67%). All patients except one case of Arnold Chiari malforma-
tion (96.67%) maintained normal binocular function and alignment following strabismus
surgery or spectacles correction.

Conclusion: Bielschowsky was the most common etiology of acute acquired comitant
esotropia in our study. We suggest that refraction should be performed in all patients with
acute acquired comitant esotropia. Most etiologies were benign and might not require
neuroimaging. However, neuroimaging is recommended in those with atypical presentations,
such as nystagmus, headache, or cerebellar signs. Surgical intervention with a 0.5-1.0 mm
increase in recession was effective for restoring ocular alignment and binocular function in
our patients.

Keywords: AACE, acute acquired comitant esotropia, strabismus, acquired esotropia,
ctiologies

Introduction

Acute acquired comitant esotropia (AACE) is described as a presentation of
strabismus and is characterized by a sudden comitant esotropia with diplopia after
infancy.! AACE is a rare disease that occurs in around 0.3% of children with
strabismus.”®> AACE has been divided into the three categories by Burian and
Miller:* Swan (type 1), which has a sudden onset due to interrupted fusion by
monocular occlusion or vision loss; Burian—Franceschetti (type 2), which may be
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caused by physical or psychological stress and is demon-
strated by large deviations, small refractive errors, and
minimal accommodation; and Bielschowsky (type 3),
which is associated with moderated myopia or might result
from excessive near work activities.’

Etiologies of AACE have been reported previously,' ™
such as refractive error; decompensated esophoria with pro-
gressive intermittent, horizontal, or binocular diplopia that
dramatically converts into constant comitant large angle eso-
tropia; or history of near work activities. These etiologies are
benign or have functional causes. However, many studies
have reported intracranial diseases, such as elevated intracra-
nial pressure, brain glioma, Arnold Chiari malformation, and
thalamic or cerebellar tumors as etiologies, which require
neuroimaging examinations, especially in older patients. >

Spontaneous recovery of AACE is unusual. Numerous
reports have suggested that treatment of AACE may
include spectacles correction, botulinum toxin, or surgical
intervention for good prognosis of binocular function.” "'

The aim of our study was to examine the etiology, clinical
course, and management of AACE at Ramathibodi Hospital.
Moreover, we also aimed to study the refractive stage and
outcomes following treatment in several age groups of
AACE patients.

Materials and Methods

We conducted a retrospective study of patients with AACE
who were diagnosed from January 1 2017 to December 31
2019 at Ramathibodi Hospital, which is a tertiary referral
center in Thailand. The study protocol was approved by the
Human Research Ethics Committee Faculty of Medicine
Ramathibodi Hospital, Mahidol University and adhered to
the tenets of the Health Insurance Portability and
Accountability Act and the Declaration of Helsinki. Written
informed consent was obtained from all participants and their
guardians for their clinical records to be used in this study.

Patients

The diagnosis of AACE was based on an acute onset of
comitant esotropia with a deviation difference of <5 prism
diopters (PD) in all gaze directions, photographic evidence
of the absence of strabismus before esotropia onset, and
normal gaze movement and diplopia.

Exclusion criteria included history of ocular surgery
(except for refractive surgery), paralysis, ocular trauma,
accommodative spasm and accommodative strabismus
(hyperopia > +2.00 diopters, D) with resolution of devia-
tion with full hyperopic correction.

Medical history and demographic data, which included
age, gender, and onset of diplopia were collected from
electronic medical records. Duration more than 5 hours
per day of near work activities including smartphone usage
and reading books prior to the time of onset was recorded.
Orthoptic examinations, which included ocular movement
and deviation were measured using an alternate prism
cover test performed with near (33 cm) and distance fixa-
tions (6 m). Refractive errors and best-corrected visual
acuity (BCVA) were measured in all cases. Cycloplegic
refraction was recorded by administering 1% cyclopento-
late eye drops twice every 10 minutes for 20 minutes in all
patients and a third drop was administered 10 minutes
after the second drop if the pupil size was less than
6 mm. Refractive error was measured using standard reti-
noscopy. The spherical equivalent (SE) was calculated as
the sum of the dioptric power of the sphere and half of the
cylinder. Myopia was defined as SE of more myopic than
—0.50 D and hyperopia was defined as SE of more hyper-
opia than +0.50 D. Binocular function was assessed using
the Worth’s Four Dot Test or a synoptophore. Stereoacuity
was measured using the Titmus test card at 40 cm and the
circle test of the Randot stereopsis test.

Patients who had neurological symptoms or recurrence
of AACE underwent computed tomography or magnetic
resonance imaging (MRI)."?

The treatments received by patients (ie, spectacles or
surgical intervention) were recorded and patients were
followed up 6 months later. Deviation and binocular func-
tion were reassessed during the follow-up period (2 weeks
to 6 months).

Statistical Analysis

Continuous variables are presented as means =+ standard
deviations (SD). Continuous non-normal distributions are
presented as median, quartile 1 (Q1), quartile 3 (Q3). As
the data showed a non-normal distribution, we used one-way
analysis of variance. Statistical analyses were performed
using the SPSS software (version 23 for Windows). For all
tests, p < 0.05 was considered significant.

Results

During the 3-year study period, 30 patients were diag-
nosed with AACE at Ramathibodi Hospital. The various
etiologies of AACE are presented in Table 1, Figure 1 and
included type 1: Swan (16.67%), type 2: Burian—
Franceschetti (30.00%), type 3: Bielschowsky (36.67%),
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Table | Etiologies, Deviation and Binocularity of AACE Patients

Etiology of AACE N=30 | Percentages | Deviation Prior Deviation Post Binocularity | Stereoacuity Post
to Treatment Treatment Post Treatment (Range,
(Prism Diopters) | (Prism Treatment Arc Seconds)

Diopters)

Swan type 16.67 335+£70 50%35 Fusion 40-60

Franceschetti type 30.00 31.0 £ 9.1 3.6 3.1 Fusion 30-60

Bielschowshy type I 36.67 285 £ 145 33+35 Fusion 40-60

Arnold Chiari malformation | 3.33 325 +00 4.0 + 0.0 Suppression Absence

Decompensated esophoria 4 13.33 183 + 87 40+33 Fusion 30-60

Arnold Chiari malformation (3.33%) and decompensated
esophoria (13.33%).

Mean age of AACE onset was 19.8 £ 18.3 years and
mean age of AACE diagnosis was 22.9 + 16.1 years.
Patients with Bielschowsky had a mean onset age of 19.1
+ 15.8 years. Of all type 3 cases, 81.82% were associated
with myopia (—3.27 £ 2.91 D). Over half of Bielschowsky
patients (54.55%) had a history of excessive convergence
tone that was associated with near work, such as smart-
phone use (83.33%) and reading activity (16.67%).

m Swan type
m Bielschowshy type

m Decompensated esophoria

Mean angle of esodeviations was 28.4 + 12.1 PD
(range 3-50 PD) for distance fixation and 29.3 + 11.8
PD (range 4-50 PD) for near fixation.

BCVA was 20/20 or better in both eyes in patients aged
>10 years and 20/30 or better in patients aged <10 years.
Refractions of each age group of AACE patients are
shown in Table 2. Refraction differed between age groups.
The two younger groups of AACE patients (aged <10
years and 10-18 years) had mild hyperopia (median
+0.63 diopters, Q1 +0.25 diopters, Q3 +0.75 diopters)

m Franceschetti type

Arnold Chiari malformation
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Figure | Frequency and etiology of AACE patients, per decade of life.
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Table 2 The Refraction of AACE Patients Related to Age

Children <10 Years

Teenager 10-18 Years Adults >18 Years

N (patients) 6
SE, median (QI, Q3) +0.63 (+0.25, +0.75)

9 5
+0.25 (-2.50, +0.75) ~0.75 (~5.25, +0.00)

Note: Statistical analysis was performed using one-way analysis of variance.
Abbreviations: SE, spherical equivalent; Q, quartile.

and emmetropia to mild myopia (median +0.25 diopters,
Q1 —2.50 diopters, Q3 +0.75 diopters), respectively. The
adult group (>18 years) displayed higher myopia (median
—0.75 diopters, Q1 —5.25 diopters, Q3 +0.00 diopters).

Twelve patients (40.00%) were prescribed full correc-
tion spectacles, of which eight had partial response, and
four had complete response with no esotropia or diplopia.
Thirteen patients (43.33%) underwent neuroimaging
because of history of headache (38.46%), recurrence
diplopia (23.08%), nystagmus (7.69%), or unreliable his-
tory (38.46%). Arnold Chiari malformation was found in
one patient and all other patients’ scans were unremark-
able. None of the patients who did not require imaging
developed intracranial disease, and the mean follow—up
period was 2.1 years (range 1.1-3.0 years).

Twenty-six patients (86.67%) received surgical interven-
tions, which included unilateral medial rectus recession (3
cases, 11.54%), bilateral medial rectus recession (18 cases,
69.23%), and unilateral medial rectus recession with lateral
rectus resection (2 cases, 7.69%). Three patients (11.54%)
underwent a second operation: unilateral medial rectus reces-
sion followed by another medial rectus recession. Final ocular
alignment after surgery was within 8 PD in all patients (3.9 +
3.9 PD, range 0-8 PD). Figures 2 and 3 show two example
cases of AACE.

All patients (96.67%) except one, who had Arnold
Chiari malformation, maintained normal binocular func-
tion and good alignment after surgery or spectacles
correction.

Discussion
The most common etiology of AACE in our study was
Bielschowsky, followed by Burian-Franceschetti, Swan,
and decompensated AACE, which is consistent with the
findings of Buch and Vinding.> Another less common
etiologies of AACE was Arnold Chiari malformation.
Previous studies'*'* have reported that the onset of
AACE usually occurs during infancy or early childhood.
This is markedly different from our findings, where the
mean age of AACE onset was 19.8 = 18.3 years. The older

age of onset observed in our study may explain why the
Bielschowsky type was the most common etiology of
AACE,; this type is caused by prolonged uncorrected myopia
and excessive near work in adults, which results in an imbal-
ance of the convergence and divergence tone of the extrao-
cular muscle and an increased force of the medial rectus
muscles, leading to esotropia.'>!” Moreover, our findings
support the hypothesis that in Asian populations, AACE is
more common in older children and adults than in younger
children'” for the same aforementioned reason.
Interestingly, our study is the first study to analyze
refractive error data in AACE patients. We found that the
refraction of AACE patients differed between age groups.
Adults had higher myopia compared with younger children
aged <10 years. These findings are in line with a previous

study'” that demonstrated children under 10 years had mild

Figure 2 Example case | of AACE: (A) photo prior to onset, (B) photo of
deviation prior to treatment and (C) photo after surgical intervention.
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Figure 3 Example case 2 of AACE: (A) photo prior to onset, (B) photo of
deviation prior to treatment and (C) photo after surgical intervention.

hyperopia and children aged 10—18 years had mild myopia,
whereas adults had moderate to high myopia. Twelve
patients with refractive error were prescribed spectacles.
Four patients who responded completely to spectacle cor-
rection had mild myopia (—2.25 £+ 2.03 D), whereas eight
patients who responded partially to spectacle correction had
moderate myopia (—5.86 = 2.59 D) and required surgical
intervention following spectacles correction.

Goldman and Nelson'’ recommend that for AACE
cases who have a dramatic onset of diplopia with large
comitant esodeviations, medical history should be thor-
oughly reviewed for cyclic esodeviation, divergence insuf-
ficiency, paretic strabismus, and myasthenia gravis.
Moreover, complete ophthalmic and neurological exami-
nations are recommended in patients with a suspected
study,
(43.33%) who had neurological signs and symptoms,

neurological condition. In our 13 patients
such as headache, nystagmus, recurrence of AACE, and
incomplete history underwent neuroimaging. We reported
only one case (7.69%) of Arnold Chiari malformation. The
patient was an 11-year-old girl who was first diagnosed at
age 10, with an esodeviation of 35 and 30 PD for distance
and near fixations, respectively, and gaze-evoked nystag-

mus. After surgical correction, the patient gained normal

alignment but without recovery of binocular function. The
decision of when neuroimaging should be performed
remains controversial. Previous studies®® have reported
incidences of up to 10% for neurological diseases that
are associated with AACE. Isolated AACE is usually
a benign condition but it can also be the first sign of
a serious neurological disease. However, there is no single
clinical symptom or sign that indicates the presence of
a neurological disease. We recommend neuroimaging in
patients who have unclear precipitating history or abnor-
mal ocular and neurological symptoms, such as headache,
cerebellar imbalance, weakness, or nystagmus.

In our study, the mean angle of esodeviations was 28.4
+ 12.1 PD (range, 3—50 PD) for distance fixation and 29.3
+ 12.1 PD (range, 4-50 PD) for near fixation. Most
patients (86.67%) underwent surgical intervention, which
successfully resolved diplopia. Postoperative angle devia-
tion in all patients was within 8 PD. A second operation
was performed in three cases because of recurrence of
esotropia after the first operation. We augmented the
amount of recession on Parks’?® standard surgical number
by 0.5-1.0 mm, which resulted in successful restoration of
binocular function in all patients without intracranial dis-
ease, as was demonstrated in a previous study.” '"'* Cai
et al'® reported that the distance from the insertion of the
medial rectus to the limbus was shorter (4.8 + 0.4 mm) in
Chinese AACE patients due to strengthened convergence
tonus and subsequent esotropia. In a general Thai popula-
tion, Athavale et al*' reported that the distance of the
insertion of the medial rectus to the limbus was 5.7 mm,
which is similar to the general Chinese population (5.4 +
0.4 mm)."® Based on these anatomical findings in AACE
patients, we increased the amount of recession by
0.5-1.0 mm, which resulted in good outcomes in our
AACE patients.

Our study has some limitations. First, we were only
able to study 30 patients in 3 years because AACE is less
common than infantile esotropia and we only acquired
data from a single center. Second, because of the retro-
spective study design, medical history data were limited.
Future prospective studies of AACE patients are
recommended.

In conclusion, Bielschowsky was the most common
etiology in our patients. Our findings recommend that
ophthalmologists perform refraction in all cases who present
with AACE. Although neuroimaging in AACE remains
controversial, our study revealed that it is necessary in
patients with atypical presentations, such as nystagmus,
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headache, or cerebellar signs. Surgical intervention with
augmented recession that was 0.5-1.0 mm larger than stan-
dard operations enabled successful restoration of ocular
alignment and binocular function.

Informed Consent

Informed consent was obtained from all individual parti-
cipants included in the study. Ethical approval was waived
by the Human Research Ethics Committee Faculty of
Medicine Ramathibodi Hospital, Mahidol University and
adhered to the tenets of the Health Insurance Portability
and Accountability Act and the Declaration of Helsinki in
view of the retrospective nature of the study and all the
procedures being performed were part of the routine care.
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