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Outcomes of surgically treated adult strabismus
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Objective : To study the outcomes of strabismus surgery in adults according
fo their motor results, sensory results and psychological implication.

Design : _Prospective and descriptive study.
Setting : King Chulalongkorn Memorial Hospital, Department of
Ophthalmology.

Material and Method : The study was conducted in February 2002 to December 2003.
Strabismus patients with indication for surgery, who were 9 years
of age orolder and had at least 12 weeks postoperative follow-up
were recruited. The subjects were classified into 2 groups, namely;
“before visual maturation” (BVM) group which included patients
who had strabismus onset before 9 years of age, and “after visual
maturation” (AVM) group which included patients who had
Strabismus onset after the age of 9. Successful results of this
clinical study are divided into 3 types: motor success, sensory
success, and subjective success.

Results . This study recruited 90 patients (48 females and 42 males) whose
age ranged between 9 and'70 years. Sixty-five patients (72 %)
were in BVM group, and 25 patients (28 %) in AVM group. Most of
the patients reported that the strabismus moderately or severely.
Motor success was seen in 57 % in BVM group, and 60 % in AVM
group. Sensory success was 43 % and 44 % in BVM group and
AVM group, respectively. Subjective success was found in 92 %
of BVM group, and 88 % of AVM group. Among 20 patients who
had preoperative diplopia, only one patient needed re-operation.
Of those patients who did not have diplopia preoperatively, only 3
patients in BVM group developed transient diplopia postoperatively
which later disappeared.

*Department of Ophthalmology, Faculty of Medicine, Chulalongkorn University
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Conclusion : The success and benefit of surgical correction of adult strabismus
is that the condition is more than cosmetic problem, since sensory

fusion and improve psychological function have been shown.
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For several generations it has been felt that
little could be done for misaligned eyes in adults.
The patients were told that nothing could or should
be done to correct their conditions. As a result, proper
treatment was not made available for them. Hence,
they suffer from loss of binocular vision and
stereopsis. Many of them have limitations of visual
field, especially the “side” or peripheral vision. Some
patients have intolerable diplopia.

In addition to the affected eye function,
misaligned eyes or abnormal head posture (torticollis)
may hamper normal eye-to-eye contact and thus
interfere with communication and social interaction."”
This often leads to impaired self confidence and
development of abnormal head posturing during social
interaction. Generally, patients with these problems
are accustomed to looking down or looking away from
the person they are talking to. The other party is then
confused with the position of the eye the strabismus
patient is using, leading to a distraction from whom
the patient is trying to communicate with. Impairment
of normal communication skills may then result in
deprivation of job and promotion opportunities.”

Misalignment of the eyes is a deformity that
handicaps individual's social and economic potential.
A study using simulated condition showed that
negative attitude towards strabismus emerges at
approximately 6 years of age.”’ Many of the affected
persons had these problems since they were in
school. Straightening of the eyes improves their social
communication and ability to get jobs or dealing with
more complicated performances. It will also lead to
some helpful binocularity in the vast majority of
cases, even in some instances where the onset of

the strabismus has occurred in childhood or in
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longstanding strabismus.“®’
During the last decade, there were many
studies about the value of surgery in adult

9 Baker"®)concluded that the benefits

strabismus.'
include elimination of diplopia and torticollis,
restoration of binocularity, expansion of peripheral
binocular field in patients with esotropia, improvement
in psychosocial functioning and better opportunity for
employment and economic success.

The strabismus repair, therefore, is not just
for “cosmetic” purpose but it should be more
appropriately considered a “reconstructive” surgery,
i.e. to change an abnormal appearance to the one
that is more normal.’®"”

In Thailand, adult strabismus patients are not
infrequent. At the Department of Ophthalmology, King
Chulalongkorn Memorial Hospital, 339 strabismus
patients (>15 years old) with different causes were
operated between 1996 and 2001. Unfortunately,
retrospective data did not provide thorough information
about their motor results, sensory results and
psychosocial implications. We therefore performed a

prospective study to evaluate the outcomes.

Material and Methods

A prospective descriptive study from
February 2002 to December 2003 was conducted
at the Department of Ophthalmology, King
Chulalongkorn Memorial Hospital. Inclusion criteria
were set to recruit patients who underwent strabismus
surgery at the age older than 9 years old and had at
least 12 weeks of postoperative follow-up.

The patients were operated under at least
one of the following purposes: correction of ocular

alignment, elimination of diplopia, restoration of
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binocular vision, elimination of anomalous head
posture, or improvement of psychosocial function.
Generally, causes of adult strabismus can be
congenital or childhood onset of misaligned eyes,
neurological disorder that involves the third, forth, or
sixth cranial nerve, ophthalmologic diseases or
iatrogenic conditions. In this study, classification
system previously reported by Scott et al, was

used.™

The patients were classified in two groups
according to the onset of the disease. The first group
contained patients with the onset of strabismus
before visual maturation, i.e. 9 years of age or younger
(BVM) and the other group, those whose onset began
after visual maturation (AVM). This system allows
fair comparisons among comparable treatment
outcomes."

For each patient, general information including
age,sex, medical history, previous eye surgery, other
eye surgery, best corrected Snellen visual acuity,
status of amblyopia and refractive errors was recorded.
Motor tests including preoperative strabismic angle
of deviation at near and distance in primary position,
versions, ductions, forced duction, active forced
generation and presence or absence of abnormal head
position were recorded. Postoperative deviations were
followed at 1, 4, and12 weeks. Sensory tests consisted
of the presence or absence of preoperative diplopia,
Bagolini test, Worth-four-dot test at near and distance,
and Titmus stereoacuity at near were recorded before
surgery. Re-examination was done at 12 weeks
postoperatively.

Regarding the psychosocial evaluation,
patients were asked to rate the impact of their
strabismus on various aspects of their lives. ltems

included the effect on relationship (with friends of the
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same-sex and opposite-sex ), self esteem, academic
applications and employments.“” Because of possible
difference of attitudes among diverse characteristics
of the patients, we divided them into student group
and non-student group. A rating scale of five points
was used (1 indicated advantageous or good; 2, no
effect; 3, slight problem; 4, moderate problem; and 5,
severe problem).

Three different levels of success were defined
in order to stratify the results of the study in a practical
way based on the parameters that constitute clinical
success.'"?

1. Sensory success is defined when restora-
tion of a functional field of single binocular vision or
the regaining of central or peripheral fusion with
orthotropic or heterophoria in primary position and at
near.

2. Motor success is defined when the
horizontal alignment less than 8 prism diopters and
vertical alignment less than of 5 prism diopters in the
primary position and at near.

3. Subjective success is based on patient’s
subjective interpretation of improvement in position,
binocular function, and appearance. This included
“happy” or “unhappy” with the position, “tolerant” or
“intolerant” of residual diplopia, and “happy” or
“unhappy” with the movement of the eyes.

The study protocol has been approved by the
Ethics Committee of the Faculty of Medicine,

Chulalongkorn University. (approval number 138/2002)

Results
Ninety patients met the inclusion criteria. Their
age at the time of surgery ranged from 9 to 70 years

old (Table 1). Eye diseases other than strabismus were
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presentin 21% of the patients. Twenty-seven percent
of BVM patients had amblyopia. Visual acuity varied
from no light perception (in one patient) to 20/20. Their
causes of strabismus in BVM group were congenital
ET, accommodative ET, intermittent XT, congenital
superior oblique palsy, dissociated vertical deviations,
inferior oblique over activity, congenital CN Il palsy,
Crouzon syndrome and other acquired forms. In AVM
group, the causes were paralytic type (CN IV, CN VI
palsy), restrictive type (Graves’ disease, skull base
fracture), status post Molteno implantation, ocular MG

and sensory deviation.
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The most common chief compliant of the
patients in BVM group was abnormal ocular alignment
followed by psychosocial problems. In AVM group,
their complaints included abnormal ocular alignment,
diplopia and psychosocial problems.

The psychological aspect in strabismus was
evaluated by use of a questionnaire generated in cover
6 topics as previously described. Graded score by
the patient was reported (Table 2 and 3). The student
group was separately described due to some different

attitudes, especially on employment domains.

Table 1. Demographic data and baseline characteristic of the patients.

BVM AVM
Number of patients 65 25
Female 37 1
Age 9-20 years 32 2
21-40 years 26 19
41-60 years 6 3
> 60 years 1 1
median 24 25
Deviation
ET congenital ET 22 0
acquired ET 8 3
XT intermittent XT 16 0
others 13 15
HT 4 z
MP 5
Preoperative diplopia
At primary position or at near 2 (3 %) 10 (40 %)
Gaze 4 (6 %) 16 (64 %)
*ET = esotropia HT = hypertropia
XT = exotropia MP = multiplanar deviation
Gaze = diplopia in gazes other than primary position or at near
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Table 2. Number of patient reporting psychological effect on their strabismus (student group).

Same-sex Opposite-sex Cosmetic Abnormality Self Academic
relationship relationship esteem application
and employment
Advantageous 1 0 0 0 0 0
or good
No effect 10 9 9 8 8 22
Slight problem 12 122 11 11 10 10
Moderate problem 9 10 12 14 2
Severe problem 2 4 4 3 2 0
Table 3. Number of patients reporting psychological effect on their strabismus (non-student group).
Same-sex Opposite-sex Cosmetic Abnormality Self Academic
relationship relationship esteem application
and employment
Advantageous 0 0 0 0 0 0
or good
No effect 11 8 2 1 3 2
Slight problem 15 13 12 10 10 5
Moderate problem 18 19 24 24 22 20
Severe problem 12 16 18 21 21 29

Preoperative diplopia was found in 20 of 90
patients (22 %), mostly in AVM group. Only one patient
in AVM group. with intolerable. diplopia in primary
position needed re-operation while the others had some
improvement for their double visions. Three patients
in BVM group who had no preoperative diplopia
developed transient postoperative diplopia which
disappeared in one and three months later. No
persistent postoperative diplopia was observed in
patients with preoperative sensory fusion in both

groups.

Sensory success after surgical correction is
shown in Table 4. In the BVM group, sensory success
was seen in 28 of 65 patients (43 %). In this group
if we excluded intermittent XT group in which the
patients usually had preoperative fusion and
stereopsis, sensory success decreased to 18 %
(12 out of 65 patients). However, improvement in
stereopsis was observed in 4 patients of intermittent
XT group. Interestingly, some patients with congenital
ET who had no preoperative fusion developed their

sensory success, demonstrated by sensory fusion in
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three patients with Bagolini striated glasses test and
two patients with Worth-4-Dot test. In the BVM group
excluding the intermittent XT patients, sensory
success level was usually found at Bagolini striated
glasses test for fusion. In the AVM group, 11(44 %)
patients had successful sensory results and success
was found by both Worth-4-Dot test and stereoacuity
test.

Motor success was achieved in 52 of 90

patients (58 %) (Table 5). In BVM group, motor

success was found in 37 of 65 patients (57 %) and 15
of 25 patients (60 %) in AVM group. Four patients
with abnormal head posture were presentin BVM group
and all of them improved after strabismus surgery. In
AVM group, however, it was present in 5 patients and
improved in 2 patients after surgery.

Cumulative subjective success was 92 %
in BVM group and 88% in AVM group (Table 6). The
unsatisfied operative results and re-operation need

were also shown.

Table 4. Sensory success after surgical correction according to type of deviation

BVM AVM

number/ total patients (%) number/ total patients (%)

ET congenital 5/22(22%)

acquired 1/8(13%) 1/3(33%)
XT intermittent 16/16(100%)

acquired 3/13(23%) 9/15(60%)
HT 3/ 4(75%) 1/2(50%)
MP 0/3(0%) 0/5(0%)
Improvement of preoperative diplopia

at primary position or near 1/2(50%) 8/10(80%)

on gaze position 2/4(50%) 10/16(63%)

Table 5. Motor success after surgical correction as related to strabismus onset and deviation.

Deviation

BVM AVM

number/ total (%) Number/ total (%)

ET Congenital ET 10/22 (45 %) 1/3 (33 %)
Acquired ET 6/8 (75 %)

XT Intermittent XT 13/16 (81 %) 13/15 (86 %)
Others 5/13 (3 %)

HT 2/4 (50 %) 1/2 (50 %)

MP 1/3 (33 %) 0/5 (0 %)
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Table 6. Patient satisfaction after one procedure as related to strabismus onset

BVM AVM
Happy 60/65 (92 %) 22/25 (88 %)
Unhappy 5/65 (8 %) 3/25 (12 %)
Re-operation need 3/65 (5 %) 2/25 (8 %)

Discussion
The positive effects of performing strabismus
surgery on adults have previously been discussed.

Numerous studies reported improvement in the

17,1219 16-17,20)

psychosocial aspect," "> cosmetic and function,'

21-23 46,24-25,

diplopia,”"*? fusion and binocularity, 'and visual

19 after the treatment. The results

field expansion(
presented here illustrate that strabismus surgery
restore both the alignment and binocular function.

In @ multi-centered prospective study on the
accuracy of strabismus surgery by Lipton et af,”
there was no significant difference between the results
in the accuracy of surgical alignment achieved by
strabismus specialists and general ophthalmologists.
As in our study, we collected the results from different
surgeons and we found no significant differences
among them.

The classification-of-adult strabismus
according to the age of onset is crucial forpredicting
prognosis because of the extreme physiologic
discrepancy between the two groups."*'”

The maturation of visual system ends the
strabismic patients’ ability to develop amblyopia and
begins the sensory adaptation with suppression and
anomalous retinal correspondence. After the age of 8
to 9 years, constant diplopia is generally result of
strabismus. This does not preclude the development
of diplopia in adults, if the patients developed

strabismus BVM. If the adult deviation is greater than

or different from the “adapted” childhood deviation,
no pattern of suppression of anomalous retinal
correspondence is “remembered.” Then the patients
experience diplopia as if the childhood deviation never
existed. This was reported by Kushner that the onset
of diplopia in adults with long-standing strabismus
correlates with a change in the patient’s ocular
alignment, refractive needs, or refractive manage-
ment.*” Our results showed that 6 % of BVM patients
complained of diplopia in some position of gaze
preoperatively, with 3 % having diplopia in primary
position or near, which is lower than a previous report
by Hertle."® On the other hand, AVM patients had
already had binocular fusion before the development
of strabismus. Diplopia was usually found and the
surgical correction was the mean to eliminate the
symptom and restore their binocular single vision.
Successfully “cured” strabismus includes
creatingor restoring subjective binocular function, i.e.
both the mator and sensory fusion. Sensory success
was obtained in 44 % of AVM patients. In BVM
patients, the success rate varied. However, many
patients gained some degree of sensory fusion.

#6.14.18.242% sensory success

As previously reported,’
may occur regardless of the type of deviation
preoperatively, the duration of strabismus, or the

depth of amblyopia in the deviating eye.
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Intractable diplopia after strabismus surgery
without previous diplopia was very rare.”” Our result
shows that the risk is very low: we found two patients
with transient diplopia. Furthermore, preoperative
diplopia decreased from 64 % to 40 % in AVM group
and from 6 % to 3 % in BVM group.

Motor success after one procedure is found
in 51% of AVM patients and 53 % of BVM patients.
Multiplanar deviation (MP) patients did not achieve
motor success. Our results yield lower success rate

'*19 Among these inour series,

than previous reports.’
there were a few difficult cases, for instance, S/P
Molteno implantation and ocular myasthenia gravis.
Some of the patients had too large angle of deviation,
which needed more than one correcting procedure.

Psychosocial difficulties have been found to
relate to socially noticeable strabismus and recently,
there was a report about the age of the emergence of
negative attitude toward strabismus, which was
approximately 6 years.“) Therefore, correction of
strabismus should be performed as soon as possible
to reduce this negative effect and for psychosocial
functional improvement especially the opportunity to
employment in adults.

An interesting addition to this report is.the
patients’ self-reported attitudes on their appearance
after the procedure. Although motor success was not
high, subjective success was high in both groups of
the patients (92 % in BVM, and 88 % in AVM patients).
They also reported positive social effects after their
treatment, including better appearance, eye contact
and social performances.

In conclusion, the results of the success and
benefits after surgical correction of adult strabismus

have shown that adult strabismus is more than just a

Chula Med J

cosmetic problem, and the surgical correction is

therefore essential.
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