
266 Med J Malaysia Vol 74 No 4 August 2019

ABSTRACT
Objective: To determine the socio-demographic and clinical
profile of exotropia surgery outcomes amongst paediatric
patients. 

Methods: This is a descriptive, retrospective, clinical study
of surgeries performed between 2014 and 2016 at the
Sarawak Heart Centre, Malaysia. Medical records of patients
with primary and secondary exotropia were reviewed. The
following factors that affected the surgical outcomes were
collected: onset age of squint, age at the time of surgery, the
interval between diagnosis and surgery, the type of
exotropia, visual acuity, presence of amblyopia, previous
patching, anisometropia, refractive error, type of surgery,
preoperative and postoperative deviation, pre-existing
ocular comorbidity and systemic illness.

Result: A total of 15 patients were studied with more than
two thirds being females. Seven patients had primary
exotropia while eight patients had secondary exotropia.
Average interval between diagnosis and surgery was 1.3
years (±0.82) for primary exotropia and 1.2 years (±0.84) for
secondary exotropia. Average pre-operative angle for
primary exotropia was 50.57PD (±10.83) whereas secondary
exotropia was 39.38PD (±8.63). Seven patients had
successful surgical outcomes of within 10 prism dioptres,
five for primary exotropia and two for secondary exotropia.
The response to surgery was 3.0PD/mm (±0.59) for primary
exotropia and 2.2PD/mm (±0.74) for secondary exotropia.

Conclusion: In our study, primary exotropia had larger
preoperative angle than secondary exotropia. The response
to surgery was positively correlated with the preoperative
angle of deviation. Primary exotropia showed better surgical
outcome.
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INTRODUCTION
Exotropia is an ocular alignment disorder characterised by
an outward deviation of the eyes. Incidence of childhood
exotropia is estimated to affect approximately 1.0% of
children younger than 11 years of age in countries like the

United States of America and Iran.1 In Malaysia, one cross-
sectional study carried out in 1982 reported the incidence of
exotropia of 1.8%.2

Amongst the benefits of exotropia correction include the
development of binocular single vision, elimination of
diplopia and creation of a normal appearance especially for
young children. This is of great importance as studies have
demonstrated lower self-esteem and poorer quality of life in
individuals affected by strabismus.3 If uncorrected,
individuals with exotropia were also found to have
significantly higher numbers of mental health disorders by
early adulthood.4

Exotropia can be classified as either primary or secondary.
Primary exotropia can be further sub-classified as either
intermittent or constant based on clinical assessment.
Secondary exotropia can be sub-classified as sensory or
consecutive based on ocular pathology or overcorrection of
esotropia respectively.5

In previous studies, amongst the several factors identified to
influence the response to surgery, of utmost importance was
the preoperative angle of deviation. The larger the pre-
operative angle of deviation, the better the surgical
response.6,7 

Older age at time of surgery, better average corrected visual
acuity, higher average spherical equivalent and
anisometropia were found to be negatively correlated with
the surgical response.6 This suggested a better surgical
response with younger age, poorer visual acuity, less myopic
refraction and less anisometropia.

The objective of this study was to determine post-operative
outcomes of primary and secondary exotropia. As the
majority of earlier articles focussed on primary exotropia; this
study can also contribute by providing insights into
secondary exotropia outcomes. This study also documents for
the first time exotropia surgery outcomes in Sarawak.

MATERIALS AND METHODS 
This was a descriptive retrospective clinical study. Case
records of patients who had exotropia surgery at the Pusat
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Jantung Hospital Umum Sarawak (Sarawak Heart Centre)
between 2014 and 2016 were reviewed. Socio-demographic
data included gender, age of onset, age at the time of surgery,
duration between diagnosis and surgery, type of exotropia,
AV pattern, dissociated vertical deviation (DVD), visual
acuity, refractive error, amblyopia, previous patching,
anisometropia, pre-operative and post-operative angle, type
of surgery performed, amount of muscle recessed/resected,
pre-existing ocular comorbidity and systemic illnesses were
recorded. Postoperative follow-up was then scheduled up to
four months. Patients older than 18 years of age and
incomitant strabismus were excluded.

All respondents underwent ophthalmological examination
prior and subsequent to surgery. Examination included
visual acuity testing by age group, either by Kay test, Cardiff
cards or Snellen chart. Refraction was performed on all
patients. The spherical equivalent was subsequently
calculated for refractive error. Anterior and posterior
segments were examined fully and any abnormalities noted.
Extraocular motility was assessed in the nine cardinal
positions. The angle of deviation was then evaluated using
the prism cover test both pre-operatively and post-operatively
for near and distance vision. The preoperative angle of
deviation was defined as the last recorded angle for distance
before the operation. The postoperative angle was defined as
the last recorded angle for distance during the follow-up
period. The A or V pattern and DVD were assessed as well.5

Amblyopia was defined as a difference of two of more lines
on a Snellen chart between both eyes without any detectable
ocular pathology.6 Anisometropia was defined as the
difference of two dioptres or more between the refractive
errors of two eyes.5

The type of surgery and laterality performed was recorded.
Type of surgery was either bilateral lateral rectus recession or
unilateral medial rectus resection and lateral rectus recession.
The dose of surgery was recorded in millimetres as the total
amount of muscle recessed or resected. 

Formulated by von Graefe in 1857, response to surgery was
defined as the difference between the preoperative and
postoperative angle of deviation for distance per total
amount of recessed and/or resected muscle surgery in
millimetres.5 Patients with postoperative deviation within 10
prism dioptres of orthophoria were considered as successful.7

Data analysis was then performed with SPSS software version
22.0. The continuous variables in the study were expressed as
their mean and standard deviation.

RESULTS 
A total of 21 patients underwent exotropia surgery at Pusat
Jantung Hospital Umum Sarawak (Sarawak Heart Center)
between 2014 and 2016. Five patients with missing records
and one patient with incomitant exotropia were excluded.
The remaining 15 patients were divided into the primary
exotropia and the secondary exotropia groups. Out of the 15,
seven were in the primary exotropia group and eight in the
secondary exotropia group (Table I). The mean age of

exotropia onset was 1.1 years (±1.21) for the primary group,
and 2.2 years (±1.80) of age for the secondary group. Primary
exotropia had earlier average age of surgery of 6.9 years
(±3.13) compared to the secondary exotropia group of 8.6
years (±1.95). The mean interval between diagnosis and
surgery was comparable between both groups at 1.3 years
(±0.82) for primary exotropia and 1.2 years (±0.84) for
secondary exotropia.

In the primary exotropia group, five patients had constant
exotropia while two had intermittent exotropia. Three
patients from the primary exotropia group had V pattern
while one patient had DVD. Average visual acuity was 0.67
(±0.25), ranging from 6/6 to 6/19. None of the patients had
amblyopia, anisometropia or history of previous patching.
The average refractive error in spherical equivalent was -
0.5DS (±2.35). Average pre-operative angle was 50.57PD
(±10.83) while the average post-operative angle was 8.57PD
(±8.52). Five patients had successful surgical outcome
(71.4%). All seven patients underwent bilateral lateral rectus
recession. Average response to surgery was 3.0mm/PD
(±0.59). None of the patients had ocular pathology while
three of them had systemic illnesses. None of the patients
underwent a repeat or secondary procedure. 

All eight patients from the secondary exotropia group had
sensory exotropia. One patient from the secondary exotropia
group had V pattern. DVD was present in one patient as well.
Average visual acuity was 0.39 (±0.35), ranging from 6/12 to
1/60. One patient had amblyopia while four patients had
anisometropia. Five patients had history of previous
patching. The average refractive error in spherical equivalent
was -5.81DS (±8.74). Pre-operative angle averaged 39.38PD
(±8.63), while average post-operative angle was 15.0PD
(±3.78). Only two patients (25%) had successful outcome
based on the criteria mentioned. For surgical procedures, two
patients underwent bilateral lateral rectus recession while six
patients had unilateral lateral rectus recession and medial
rectus resection. Average response to surgery was 2.2PD/mm
(±0.74). All eight patients had previous ocular pathology
while five of them had systemic illness. 

Overall the response to surgery was found to be positively
correlated with the preoperative angle of deviation (r=0.596,
p=0.019) (Figure 1). 

In the secondary exotropia group, the types of previous
ocular pathology included lasered Retinopathy of
Prematurity, history of congenital cataract, astigmatism
amblyopia, ectopia lentis, temporal disc pallor, macular scar,
prior trauma with corneal laceration and salt and pepper
retinopathy.

The systemic illnesses in the primary exotropia group
included Ehler Danlos Syndrome, congenital hydrocephalus
and a subdural haemorrhage for which a decompressive
craniotomy was done. The systemic illnesses in the secondary
exotropia group included global developmental delay,
schizencephaly, parietal encephalocele, rheumatic heart
disease and congenital rubella syndrome.
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DISCUSSION
Our study had comparable rates of surgical success for
primary exotropia (71.4%) to other studies, with their rates
being 62.2%,5 67%6 and 76.4%.8 However, it is difficult to
compare directly success rates as surgical procedures and
definition of success differ amongst studies.

The response to surgery was found to be positively correlated
with the pre-operative angle of deviation (r=0.596, p=0.019).
A higher surgical response was directly correlated with larger
pre-operative angles as a larger amount of surgery was
performed.

Our study showed that primary exotropia had larger
preoperative angles of deviation compared to secondary
exotropia and had higher surgical success rates (71.4% vs
25.0%). Where bilateral lateral rectus recessions had good
surgical outcomes in the primary group, both bilateral lateral
rectus recessions had unsuccessful outcomes in the secondary
group. Most earlier studies compared between unilateral
recession-resection and bilateral lateral rectus recession
procedures for primary exotropia, with scant amount on
secondary exotropia outcomes. Thus, this study adds
knowledge on bilateral lateral rectus recession outcomes for
secondary exotropia. 

Primary exotropia had earlier ages of diagnosis compared to
secondary exotropia likely due to later age of disease onset.
This also led to earlier surgical timings for primary exotropia.
However, this did not lead to longer surgical waiting times for
secondary exotropia as their average interval between
diagnosis and surgery was shorter than the primary group
(1.3 years vs 1.2 years).

The average refractive error of secondary exotropia was -
5.8DS (±8.74) as compared to -0.5DS (±2.35) for the primary
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Table I:  Comparison between primary and secondary exotropia (n=15)

Variable Primary exotropia (n=7) Secondary exotropia (n=8)
Gender
Male 3
Female 4 6
Average age of onset (years) 1.1 (±1.21) 2.2 (±1.80)
Mean (±SD)
Average age of surgery (years) 6.9 (±3.13) 8.6 (±1.95)
Mean (±SD)
Average time between diagnosis and surgery (years) 1.3 (±0.82) 1.2 (±0.84)
Mean (±SD)
Type of exotropia Constant = 5 Sensory = 8

Intermittent = 2 Consecutive = 0
AV pattern (n) 3 1
DVD (n) 1 1
Visual acuity
Average 0.67 (±0.25) 0.39 (±0.35)
Range 6/6 to 6/19 6/12 to 1/60
Amblyopia (n) 0 1
Anisometropia (n) 0 4
Previous patching (n) 0 5
Average refractive error in spherical equivalent (DS) Mean ± SD -0.5DS (±2.35) -5.8DS (±8.74)
Average pre-operative angle (PD) 50.57 (±10.83) 39.38 (±8.63)
Average post-operative angle (PD) 8.57 (±8.52) 15 (±3.78)
Successful outcome (%) 71.43 25
Type of surgery
Bilateral lateral rectus recession 7 2
Unilateral lateral rectus recession and medial rectus resection 0 6
Response to surgery (mm) 3.0 (±0.59) 2.2 (±0.74)
Mean (±SD)
Ocular pathology (n) 0 8
Systemic illness (n) 3 5

Fig. 1: Association between surgical response and pre-operative
deviation
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exotropia group. This was due to the ocular conditions faced
by the patients in the secondary exotropia group as lasered
Retinopathy of prematurity is known to be a risk factor for
developing high myopia.9 Conditions such as ectopia lentis,
amblyopic astigmatism and corneal laceration also increases
the cylindrical refractive error of patients in the secondary
exotropia group. Thus, the average refractive error of the
secondary exotropia group would be higher than in eyes with
no ocular pathology. Higher refractive error is associated with
larger postoperative angles of deviation, which is detrimental
to surgical success.6

Central fusion or stereopsis has been identified to be an
important factor in determining postoperative alignment
and surgical success.6 It is assumed that the primary
exotropia group would have higher levels of stereopsis as
compared to the secondary exotropia group. Patients in the
secondary exotropia group have poorer vision which would
lead to a lack of development of stereopsis. However, this
theory could not be verified as stereopsis was not recorded
pre-operatively in this study.

Several limitations have been identified in this study which
may affect outcome. The small sample size might not provide
a generalization on primary and secondary exotropia
surgical outcomes. The orthoptic measurements and surgical
procedures were performed by different persons. This was not
a blinded study, which may lead to bias. The short duration
of follow-up post-surgery makes it difficult to determine
postoperative stability of ocular alignment. Postoperative
exodrift can occur which would affect the long term surgical
success.10,11

This article provides some insight into postoperative
outcomes of secondary exotropia. Most reports in the
literature focus mainly on primary exotropia surgical
outcomes with secondary exotropia being largely ignored.
With this study, strabismus surgeons have further data on
secondary exotropia surgery outcomes which could be of use
in their respective clinical settings. This study adds to the
current practices, knowledge and aids surgeons in predicting
postoperative outcomes.

Surgical outcomes of primary exotropia has a significant
postoperative success rate compared to secondary exotropia.
This information should told to patients prior to undergoing
surgery in view of demands and expectations of parents.
Accurate and repeated preoperative deviation should be
measured prior to surgery to improve surgical outcomes and
response to surgery. 

CONCLUSION
In our study, primary exotropia had larger preoperative
angles than secondary exotropia. The response to surgery
was positively correlated with the preoperative angle of
deviation. Primary exotropia showed better surgical
outcomes as compared to the secondary exotropia group. A
higher degree of refractive error is associated with poorer
surgical success. Thorough and repeatable assessments
should be carried out preoperatively to improve on the
success and outcomes of surgery postoperatively. 
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