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Outcome of strabismus surgery in congenital
esotropia

J M Keenan, H E Willshaw

Abstract
The results of squint surgery in 40 children
with congenital esotropia are analysed. A
'favourable outcome' was achieved in 23
(57 5%) children. The factors affecting the final
outcome including ocular alignment in the
immediate postoperative period, age at the
time of surgery, amblyopia, associated inferior
oblique overaction, dissociated vertical devia-
tion, latent or manifest latent nystagmus, and
the surgical procedures used are discussed.

Congenital esotropia is an esodeviation with an

onset before 6 months of age,' characterised by a

large stable angle, a limited potential for binocu-
lar single vision, and an association with oblique
muscle dysfunction, dissociated vertical devia-
tion (DVD), and latent or manifest latent
nystagmus.2 The results of surgery in congenital
esotropia have been classified by von Noorden2
into (1) orthotropia or asymptomatic hetero-
phoria with subnormal binocular vision, (2)
microtropia, (3) small angle (<20 dioptres) and
cosmetically acceptable residual esotropia or con-
secutive exotropia, and (4) large angle (>20
dioptres) residual esotropia or consecutive exo-

tropia that requires additional surgery. However
others have categorised as cosmetically accept-
able only those aligned within 10 dioptres of
straight and furthermore alignment within 10
dioptres of straight prior to 24 months ofage may
significantly improve the prospects ofdeveloping
binocular single vision.3
The initial surgical procedures used to attain

alignment include monocular recession-
resection,4 bimedial rectus recessions,5 and three
and four horizontal muscle surgery,6 any of
which may be combined with conjunctival reces-

sions7 and/or inferior oblique muscle surgery.8
We reviewed children under our care who

underwent surgery for congenital esotropia, and
who had a follow-up of at least 2 years, to
determine the results achieved, to identify the
factors associated with satisfactory and less satis-
factory outcomes, and to consider this informa-
tion in the planning of future surgery for this
condition.
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Patients and methods
The case notes of consecutive patients under-
going surgery for congenital esotropia at the
Children's Hospital, Birmingham, in the 5 year
period between January 1982 and December
1986 were reviewed. Congenital esotropia was

defined as the onset of esotropia in the first 6
months of life, with no significant accommoda-
tive component.9 Any patient with a neurological
deficit or ocular pathology and all those with a

follow-up of less than 24 months were excluded.
Information was obtained from the preoperative
examination and from examinations at 2 weeks,
at 3-6 months, and at yearly intervals thereafter
until discharge.
Amblyopia was defined as a difference of two

lines or more between the monocular visual
acuities using appropriate correction where

necessary. Anisometropia was defined as a

spherical or cylindrical difference of more than
10 dioptre between the two eyes.'0 All refrac-
tions were undertaken under cycloplegia using
either cyclopentolate or atropine.

Statistical analysis was performed using
medians and the non-parametric Mann-Whitney
test for comparing continuous variables, and the
x2 test with Yates' correction or Fisher's exact
test for categorial data.

Results
The inclusion criteria were met by 40 patients.
There was an equal male/female sex distribution.
The age at surgery ranged from 8 to 71 months
(median 21 months), the preoperative squint
angle from +25 to +60 dioptres (median +50
dioptres), and the postoperative follow-up from
24 to 83 months (median 44-5 months). The
surgery undertaken is detailed in Table 1.
The final alignment obtained for the whole

group is detailed in Table 2. A single operation
was performed for 26 children (65%), and a

second procedure was carried out for the remain-
ing 14 (35%). A residual esotropia of more than
20 dioptres was present in four patients; two
were considered cosmetically acceptable and two
were scheduled for further squint surgery.

There was evidence of binocular single vision
postoperatively in 11 patients (27-5%); nine
showed motor fusron and two gross stereopsis
demonstrable with the synoptophore. The final

Table I Surgical procedures with numbers ofcases (and
percentages) undertaken for congenital esotropia

Bimedial rectus recessions 15 (37 5%)
Bimedial rectus recessions with conjunctival

recessions and bilateral inferior oblique myectomies 7 (17 5%)
Bimedial rectus recessions with conjunctival

recessions 6 (15 0%)
Bimedial rectus recessions with bilateral inferior

oblique myectomies 5 (12*5%)
Monocular medial rectus recession/lateral rectus

resection 4 (10-0%)
Bimedial rectus recessions with faden sutures 1 (2-5%)
Bimedial rectus recessions with faden sutures and

conjunctival recessions 1 (2-5%)
Monocular medial rectus recession with faden suture
and conjunctival recession/lateral rectus resection 1 (2 5%)

Table 2 Final alignment obtained in 40 children with
congenital esotropia

Within ± 10 dioptres of straight 20 (50%)
Between ± 10 dioptres and ± 20 dioptres 16 (40%)
More than +20 dioptres 4 (10%)
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Table 3 Postoperative squint angles in the favourable and
less favourable outcome groups at 3-6 months postoperatively
(p=0042)

Less
Favourable favourable Row

Postoperative squint angle outcome outcome total

Within ± 15 dioptres of
straight 19 8 27

Morethan±l5dioptres 4 9 13
Column total 23 17 40

alignment was within ± 10 dioptres of straight in
eight of these patients; two had a consecutive
exotropia of 14 dioptres and one a residual
esotropia of20 dioptres. A final alignment within
± 10 dioptres of straight was also present in 12
patients who showed no evidence of binocular
single vision postoperatively.
A 'favourable outcome' was considered to be pre-

sent in 23 (57-5%) children. There was evidence
of binocular single vision in 11 (the final align-
ment was within ± 10 dioptres of straight in eight
ofthese patients; two had a consecutive exotropia
of 14 dioptres and one a residual esotropia of 20
dioptres); and the remaining 12 patients had a

final alignment within ± 10 dioptres of straight
with no evidence of binocular single vision.

POSTOPERATIVE ALIGNMENT
When the 23 patients with a favourable outcome
were compared with the 17 patients with a less
favourable outcome, no significant difference
was found between the median age at onset of
squint (1 month vs at birth), median age at
surgery (19 vs 27 months), median preoperative
squint angle (+50 dioptres in both groups),
incidence of amblyopia at the time of surgery

(21-7 vs 23 5%), incidence of anisometropia
(26 1 vs 17-6%), or incidence of further surgery
(30 4 vs 41 2%). The only difference between the
two groups was in the postoperative squint angle
measurement at 3-6 months, with significantly
more of the favourable outcome group achieving
alignment within ± 15 dioptres of straight at that
time (Table 3).

Ocular alignment at the first postoperative visit
was not found to be a reliable predictor of
favourable outcome. Furthermore, in 10
patients the strabismus angle changed by more
than 10 dioptres between the first and second
postoperative examinations; seven children with
residual esotropia showed a reduction in their
esotropia, one child with residual esotropia
increased, and the only two children with an

immediate consecutive exotropia showed an

increase in their divergent angle.

EARLY SURGERY
Squint surgery was performed in 23 patients
before their second birthday, with 16 (69 6%) of
these children achieving a favourable outcome,
compared to a favourable outcome in seven of 17
children (41 2%) whose surgery was performed
after their second birthday.
Alignment within ± 15 dioptres of straight at

the 3-6 month postoperative examination was

present in 11 of the early surgery group prior to
their second birthday, and nine of these 11
patients (81-8%) achieved a favourable outcome.

Alignment within ± 15 dioptres of straight at the
3-6 months postoperative examination was pres-
ent in a further 16 patients after their second
birthday (eight of these patients were in the early
surgery group but were not aligned until after
their second birthday), and a favourable outcome
was achieved in 10 of these 16 patients (62-5%).
These results did not achieve statistical signifi-
cance.

AMBLYOPIA
Amblyopia treatment was required in 26 patients
(65%) prior to surgery, nine of whom remained
amblyopic at the time of surgery. In the group of
17 patients who had their amblyopia successfully
reversed prior to surgery a favourable outcome
was present in nine (52 9%). In the nine patients
who remained amblyopic at the time of surgery a
favourable outcome was present in only three
(33-3%).
Nine patients not amblyopic at the time of

surgery required postoperative amblyopia treat-
ment; six of these had received preoperative
amblyopia treatment, but in three there was no
history of preoperative amblyopia. Despite
requiring postoperative amblyopia treatment six
of these nine patients (66 6%) still achieved a
favourable outcome.

Anisometropia was present in eight patients
preoperatively, six of whom required amblyopia
treatment. Three remained amblyopic at the
time of surgery; one had a hypermetropic
cylindrical anisometropia and two a combined
hypermetropic spherical and cylindrical
anisometropia. Postoperatively a favourable out-
come was achieved in five of the nine patients
(55 6%).

INFERIOR OBLIQUE OVERACTION, DVD,
LATENT OR MANIFEST LATENT NYSTAGMUS
Inferior oblique overaction was present in 12
patients (30%) preoperatively, all of whom had
bilateral inferior oblique myectomies combined
with horizontal squint surgery. A further four
patients (10%) developed inferior oblique over-
action after their initial surgery. A favourable
outcome was obtained in nine ofthese 16 patients
(56 3%); the remainder had a residual esotropia
of greater than 10 dioptres.

Dissociated vertical deviation occurred in six
patients (15%), all with onset after their initial
surgery. Surgical correction was required in one.
A favourable outcome was obtained in five of
these patients.

Latent nystagmus (LN) was present in four
patients, and one had manifest latent nystagmus
(MLN). A favourable outcome was achieved in
four of these patients, including the child with
MLN.

SURGICAL PROCEDURE

Bimedial rectus recessions either alone or in
combination with conjunctival recessions, infe-
rior oblique myectomies, or faden sutures were
used for the initial operation in 35 patients
(87-5%).
The two main groups available for comparison
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Figure 1 Relationship of
the postoperative to the
preoperative squint angles in
15 patients undergoing
bimedial rectus recessions
(BIMR) and 12 patients
undergoing bimedial rectus
recessions with conjunctival
recessions (BIMRCR).

are bimedial rectus recessions of 6 mr
conjunctival recessions (used for pr(
angles of 50 dioptres or less), and bime
recessions of 6 mm with conjunctival
(used for preoperative angles of 50 d
more), both groups being combined wi
oblique myectomies when required.
A comparison ofthe postoperative sq

at 2 weeks in the two groups is shown in
An increase in the preoperative squin
both groups is associated with an incrt
residual esotropia. For a preoperative a

dioptres where either procedure was

group with conjunctival recessions was
by a median value of 4-5 dioptres mc
postoperative examination.

Discussion
Looking at the group as a whole, the b
were achieved in the children who ha
angle within ± 15 dioptres of straig
months postoperatively. A favourablc
was present in 19 of 27 (70-4%) of thes
compared to four of 13 (30 8%) child]
3-6 month postoperative squint angle
than ± 15 dioptres.
Furthermore if this alignment was

before the age of24 months a favourabl
occurred in nine of 11 children (81.80/
in accordance with the findings of
demonstrated an improved outcome fo
adequately aligned prior to their secc
day.3 An added bonus may be the imp
in the child's fine motor development
function following surgery."

Amblyopia which persisted at th4
surgery was associated with a lesser p
(33 3%) of children with a favourable
when compared with children whose a
was successfully reversed by the time (

(53%). Anisometropia was associatedv
versed preoperative amblyopia. The
amblyopia postoperatively in patients r

to be amblyopic preoperatively is w
nised,'2 particularly in those with a resi
angle esotropia; but in our series 61
achieved a favourable outcome followi]
opia treatment.

Inferior oblique overaction, DVD,
or manifest latent nystagmus are assoc

congenital esotropia. They may occur

nation, and one of our patients demonstrated all
three. Inferior oblique overaction and DVD were
present in two and latent nystagmus and DVD in
three patients. There was no evidence that the
presence of these disorders was associated with a
less favourable outcome but the numbers of each

0 BIMR are too small to allow a definitive statement.
* BIMRCR Conjunctival recessions have been shown to

augment the results of convergent squint sur-
gery, and this is confirmed in Figure 1, where for
equal preoperative squint angles, a greater cor-
rection is achieved with augmented or en bloc
recessions.7"' Inferior oblique surgery is not
considered to have any significant effect on the
postoperative horizontal alignment.'4 The varia-
tion in the postoperative result for the same
operation for an equal preoperative squint angle
is also demonstrated in Figure 1, which increases

m without the difficulty in predicting the outcome of squint
eoperative surgery in the individual child.
dialrectus The results suggest that an increase in the
recessions amount of surgery for any given preoperative
ioptres or squint angle would be appropriate. Bimedial
,th inferior rectus recessions of 7 mm, which have been

shown to be effective and not to cause limitation
uint angle of convergence or adduction,'5 or the use of
Figure 1. conjunctival recessions, should be considered for

it angle in smaller preoperative squint angles. Measure-
ease in the ment from the limbus may be beneficial where
ingle of 50 maximal medial rectus recession is sought, as
used the the distance of the medial rectus insertion from
corrected the limbus is variable.'6
3re at first

Conclusion
We have shown that the best prospects for a
favourable outcome in congenital esotropia occur

est results with alignment within ± 15 dioptres of straight at

,d a sq3nt 3-6 months postoperatively, particularly if this
ht at 3-6 alignment is achieved before the second birth-
e outcome day. Amblyopia which persisted at the time of
se children surgery was associated with anisometropia and
ren with a with a lesser percentage of children achieving a
of greater favourable outcome. More surgery for the larger

preoperative squint angles would have been
achieved appropriate. A beneficial effect from the use of

e outcome conjunctival recessions was demonstrated. We
o). This is therefore recommend early surgery, ideally by 18
Ing who months of age, designed to achieve alignment
r children within ± 15 dioptres of straight at the 3-6 month
)nd birth- examination, and to allow secondary surgery
)rovement prior to their second birthday for those children
and visual not achieving this result. Careful attention must

also be directed towards reversing amblyopia and
e time of correcting significant anisometropia in the pre-
)ercentage operative period.
m outcome
amblyopia The authors are grateful to Helen Jones, University Department of
of surgery Ophthalmology, Birmingham, for statistical advice.
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