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Abstract

Background: In sensory exotropia with large distant angle
(>40 PD) there is usually preference to operate on the poorly
seeing eye to spare the sound eye.

Aim of Study: To evaluate the results of monocular super
maximal recession and resection operations performed on the
poorly seeing eye.

Patients and Methods: The study was carried out in
Ophthalmology Department, Tanta University Hospital includ-
ed 30 patients had large angle sensory extropia (40 to 120
PD). We underwent full history taking, and required clinical
ophthalmological and general examination.

Operations and Follow-up. Lateral rectus recession ranged
from 7 to 11mm and medial rectus resection ranged from 5
to 9mm. Postoperatively, follow-up was carried out after 1
week, 1, 3 and 6 months.

Results: Post operative persistently narrowed palpebral
fissure was observed in 4 patients (13.3%), while transient
(for 3 months) limitation of abduction was observed in 4
patients (13.3%). Postoperative orthotropia occurred in 23
cases (76.7%) while residual exotropia was observed in 7
cases. After 6 months of follow-up recurrence occurred in
20%. The operation was considered totally successful in 18
patients (60%) who were with no residual exotropia, no
recurrence, no persistent palpebral fissure narrowing, and no
persistently limited abduction. Our patients' satisfaction had
been obtained in 26 patients (86.7%).

Conclusions and Recommendations: Monocular super
maximal recession/resection operations on the affected eye
could be a suitable decision in large angle sensory exotropia
with acceptable rate of success and disfigurement and recur-
rence rates. More studies are recommended on larger numbers
of patients and with longer period of follow-up. Also super
maximal recession/resection operations can be tried on patients
with large angle sensory esotropia.
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Introduction

SENSORY exotropia is a unilateral divergent
misalignment of the eyes, resulting from loss of
vision or longstanding poor vision in one eye. The
angles are characteristically large, ranging from
30 to 100 prism diopters (A) and increase gradually
over time, as long as the cause of visual deficit
remains active [1]. Large-angle strabismus has been
defined differently by various reviewers. An angle
of 404 was selected [2], as the cutoff for defining
large-angle strabismus. Sensory strabismus is seen
in 5-9% of strabismic patients [3]. Kim et al., [4]
stated that sensory exotropia is more common than
sensory esotropia particularly if the error of refrac-
tion in the fixing eye was myopia rather than
emmetropia or hyperopia.

In cases of exotropia with large exodeviation
angle, a 3 or 4 muscle surgery on both eyes is a
rational option [5]. But, in patients with sensory
exotropia, there is usually a strong preference for
a monocular procedure to avoid the exposure of
the dominant eye to the inherent risks of a surgical
procedure surgery [5]. Furthermore, monocular
surgery may preserve some muscles if a repeated
operation is required. It may also help to and may
reduce surgical time [2]. Several studies were done
and have shown that it is safe to perform super-
maximal amounts of recession without causing
significant limitation of ocular movements or dis-
figurement [6-10].

Patients and Methods

The present study was carried out in Ophthal-
mology Department of Tanta University Hospital
between January 2017 and January 2018, on 30
patients (17 females and 13 males) aging 5 to 47
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years (mean 26.0+ 12.3), with large angle sensory
extropia (preoperative distant angle of deviation
ranged from 40 to 120 PD with a mean of 62.33 +
20.457 PD) fulfilling the criteria of study inclusion.

Inclusion criteria:

Monocular low vision or loss of vision due to
congenital or acquired causes. Exodeviation of the
poorly seeing eye. Large-angle exotropia defined
in this study as an angle of deviation of 40A or
greater.

Exclusion criteria:

- Patients with exotropia other than sensory type
(alternating exotropia, intermittent exotropia,
restrictive exotropia, paralytic exotropia, consec-
utive exotropia)

- Patients with an exodeviation angle less than 40
A

- Any patients with large A or V patterns, nystag-
mus, history of botulinum toxin injections for
strabismus, or previous use of adjustable sutures.

- Nystagmus.

The aim was to evaluate the results of super
maximal recession and resection operations per-
formed on the poorly seeing eye, sparing the dom-
inant seeing eye in these patients. Methods: Full
history taking (including the age at the time of
operation, and etiology of visual loss), visual acuity
and fundus examination of both eyes, post cyclople-
gic refraction of both eyes, examination of ocular
motility, measurement of the angle of exodeviation
by Hirschberg test, prism and cover test. General
medical assessment of the patient. Operative pro-
cedure: Monocular super maximal recession /
resection operations were done for our patients
according to their clinical situation and the distant
angle of exodeviation according to Kushner, (2009)
[11] . Lateral rectus recession ranged from 7 to
I Imm (mean 9.47+0.86) and medial rectus resec-
tion ranged from 5 to 9mm (mean 6.07£0.64).
Follow-up: Postoperatively, follow-up was carried
out on first day following the operation, after 1
week, after 1 month, after 3 months and after 6
months. Statistical program SPSS version 24 Pack-
age was used for data analysis.

Results

Our patients' satisfaction has been obtained in
26 patients (86.7%) and was significantly associated
with achievement of total success, absence of
residual exotropia, and absence of exotropia recur-

rence. Patients' satisfaction in our studied cases
showed a non significant relationship with limited
abduction, narrowed palpebral fissure or early
postoperative misalignment. No cases complained
of diplopia and no enophthalmos has been observed
in studied patients.

Table (1): Demographic and clinical data of studied cases.

Parameter Number
Sex: Female/Male 17/13
VA in affected eye:
Can't Be tested 3
Less than 6/60 23
More than 6/60 4
Fundus examination of affected eye:
Abnormal 12
Normal 14
Can't be seen 4
Preoperative distant angle measurement (3):
40 to <80 D 24
80-120 D 6
Cause of exotropia according to etiology:
Anterior segment pathology 8
Posterior segment pathology 10
Amblyopia 12
Table (2): Preoperative criteria of studied patients.
N Min Max MeantSD
Age of the patient 30 5 47 26.00+12.351
Age of exotropia onset 30 I 43 20.13%11.175
Duration of exotropia 30 | 30 5.87%6.811
Preoperative distant 30 40 120 62.33120.457
angle degree ( )
Amount of surgery:
LR recession 30 7 11 9.47%0.860
MR resection 30 5 9 6.07%0.640
Table (3): Correlations between studied variables.
Degree LR MR
Onset Age Duration % recession resection
mm mm
Onset 0.842%* 0.256 0231 0373*  0.089
Age 0.842%* 0.641**  0.366% 0.638** 0.284

Duration  0.256  0.641 ** 0.248  0.687** 0.335

Degree 0.231  0.366* 0.248 0.390*  0.121

LR 0.373* 0.638** 0.687** 0.390* 0.561 **
recession

MR 0.089 0284  0.335 0.121  0.561 **

resection
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Fig. (1): Post operative follow-up of the studied patients.
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Examples of cases:

Fig. (3): Preoperative Rt sensory exotropia 60 4 Desecion LR recession —9.00mm MR resection +6.00mm Post operative
follow-up showed orthotropia, no limited motility, normal palpebral fissure (Total success and satisfaction).

Fig. (4): Preoperative Rt sensory exotropia 80 4 Desecion LR recession —11.00mm MR resection +7.00mm. Post operative
follow-up showed residual exotropia 304, limited motility early postoperative, transient narrow palpebral fissure

(recurrence after 6 months).

Discussion

Postoperative persistently narrowed palpebral
fissure was observed in 4 patients, while transient
limitation of abduction was observed in 4 patients
after one week, which disappeared within 3 months
of follow-up. Post operative orthotropia occurred
in 23 cases (76.7%) with 2 cases of esotropia that
improved within 3 months and residual exotropia
was observed in 7 cases. During follow-up, exo-
tropiain 6 patients, progressed again which could
be considered as recurrence of exotropia (20%
rate). In the present study persistent pal pebral
fissure narrowing after operation was significantly
associated with higher amount of medial rectus
resection. Chang et a., [5] coincided with our resullt,
as they reported that the narrowing of palpebral
fissurein their study was not disfiguring. Similarly,
in our study the patient satisfaction was not signif-
icantly associated with palpebral fissure state
following the operation. It was found that better
visual acuity seemed to be a potential predictor
for higher long-term success after strabismus sur-
gery in patients with sensory strabismus [13] . The
residual exotropia 6 months after operation was
significantly associated with older age of the patient
at the time of operation. The same result was
reported in Gusekschneider and Boss study [13],
where they found (in patients with perforating
injury), a positive correlation between the residual
postoperative angle in far distance and the older
age at injury of the affected eye after long follow-
up period of more than 5 years. In the study of

Millan et a., [2] all patients with preoperative
deviation angles of <65 PD showed successful
results of monocular surgery under local anesthesia,
where those who had preoperative angles of 65
PD or more were not successful with post operative
residual angles >15 PD. Those failure cases under-
went a second procedure with success of all cases.

It has been claimed that when more than a
6.00mm medial rectus resection is performed,
significant resistance to abduction, enophthalmos,
and palpebral fissure narrowing can occur. A lateral
rectus recession exceeding 7.00mm to 8.00mm is
also said to reduce abduction significantly [13]. In
the past it was thought that recessions that led to
the muscle being placed behind the anatomical
equator of the globe would cause limitation of
ocular rotation [7,15] . Several previous studies of
large-angle exotropia have reported success rates
ranging from 72% to 80% in bilateral lateral rectus
recessions, without significant abduction limitations
[6,7,8,10,15] . Berland and Wilson, [16] reported a
success rate of 80% with a8 to 9mm bilateral
lateral rectus recession, but with abduction limita-
tionsin 30% of the 24 patients studied. Bracamon-
tes [17] supported bilateral surgery in large-angle
exotropias in patients with low vision in one or
both eyes, because the relapse rate is higher with
monocular surgery. Furthermore, Currie, Shipman
and Burke, [9] suggested that interventions involv-
ing three or four musclesin large-angle exotropia
are more effective than surgery involving only two
muscles.



DoaaA. Naiem, et al.

Regarding the presence of preoperative ambly-
opia, Thomas and Guha, [18] agreed with the present
work in that patients who were amblyopic at the
time of strabismus surgery had a poorer success
rate of 33.33%, compared to 68.42% success rate
in the patients who did not have amblyopia at the
time of surgery.

The operation was considered totally successful
in 18 patients (60%), with no residual exotropia,
no recurrence, no persistent palpebral fissure nar-
rowing, and no persistently limited abduction. By
considering operative success as a postoperative
exodeviation 10 PD or less as in the protocol of
this study, we could get an operative success rate
in the present study in 23 patients out of 30 (76.7%)
which is agood rate compared with similar works
on these high degrees of preoperative exodeviation
(40-120 PD). In agreement with our results [19]
reported that patients with a preoperative distant
exodeviation >.40 PD had alower surgical success
rate (63.8%) than patients with a deviation <40
PD (80%). The present work showed that total
success was significantly associated with younger
age of the patient at the onset of exotropia and at
time of operation as well as with the less amount
of lateral rectus recession.

Conclusions and recommendations:

It could be suggested that monocular supermax-
imal recession/resection operations on the affected
eye could be asuitable decision in large angle
sensory exotropia (distant angle of exodeviation
40-120 PD), with acceptable rate of success and
non significant disfigurement and recurrence rates.
The recurrence of exotropia after operation depend-
ed on 3 factors: Poorer visual acuity in the affected
eye, presence of amblyopia aswell aswith larger
preoperative distant angle of deviation. More stud-
ies are recommendedon larger number of patients
and supermaximal recession/resection operations
can betried on patients with large angle sensory
esotropiaas well.
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