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Characteristics of Patients Who Are Not Responsive to Alternate
Patching for Overcorrected Intermittent Exotropia
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Purpose: To compare the characteristics of patients with surgically overcorrected intermittent exotropia treated

with alternate patching.

Methods: The medical records of 51 patients who underwent bilateral lateral rectus muscle recession for inter-

mittent exotropia and required alternate patching to correct postoperative overcorrection were retrospectively
reviewed. Patients with postoperative esodeviation >18 prism diopters (PD) were started on alternate patching on
postoperative day 1, whereas those with postoperative esodeviation of 10 to 17 PD were started after 2 weeks.
Postoperative esodeviation <10 PD was considered as slight intentional overcorrection after exotropia surgery.
Patients not responsive to alternate patching treatment were defined as those with postoperative esodeviation
>10 PD after 3 months of treatment. Sex, family history, age, refractive error, amblyopia, stereopsis, suppression,
type of exotropia, surgical method, preoperative and postoperative angle of deviation, and start time of alternate
patching were compared.

Results: Among 51 patients, 29 patients responded to alternate patching and 22 patients did not respond. Female
sex (p = 0.04), larger preoperative exodeviation at distance (p = 0.04), late onset of postoperative maximal es-
odeviation (p < 0.01), larger postoperative maximal esodeviation at near (p = 0.02), and late initiation of alternate
patching (p = 0.01) were associated with patients in the non-responsive group. Although postoperative angle of
deviation was similar for 2 weeks, the angle of postoperative esodeviation was significantly larger in the non-re-

sponsive group than in the responsive group, beginning at 1 month postoperatively.
Conclusions: Female sex, large preoperative exodeviation, late initiation of alternate patching, and large esodevi-
ation 1-month postoperative predisposed patients to be resistant to alternate patching for postoperative overcor-

rection.
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Intermittent exotropia (IXT) is an ocular condition en-
countered more often in Asian countries than in Western
ones [1,2]. It remains under discussion which alignment
right after surgery for IXT (orthotropia vs. slight esotropia)
yields better long-term results [3,4]. Most surgeons treating
IXT overcorrect the deviation slightly by 10 prism diopters
(PD) to 15 PD to allow for the natural exodrift that has
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been shown to occur post-surgically [5-7]. Thus, several
guidelines recommend waiting for two weeks after surgery
in patients with overcorrection without limitations in ocu-
lar movement [8-11]. However, an overcorrection of more
than 17 PD immediately after surgery has been found to
increase the risk of persistent consecutive esotropia; thus,
an overcorrection of more than 20 PD is not recommended
[8,12-14]. Excessive overcorrection and consecutive esotro-
pia after surgery for IXT can cause diplopia. In children it
can also lead to worsening stereopsis and amblyopia, indi-
cating the need for timely and proper treatment [15,16].

Overcorrection can be treated surgically or non-surgical-
ly. However, it is difficult to predict the long-term outcomes
of surgical treatment; moreover, the operation itself and the
use of general anesthesia can be burdensome to both the
operator and patients. Therefore, non-surgical methods
should be considered prior to second surgery, except in cas-
es of severe limitation in ocular movement [7,17-20].
Among the non-surgical treatment methods are alternate
patching, correction of hyperopia, bifocal glasses, prism
glasses, and injection of botulinum toxin [11,18-20].

Alternate patching is considered a primary modality be-
cause it is easily performed and prevents amblyopia. The
exact effect of alternate patching has not been clearly iden-
tified, but it has been reported to be effective in reducing
the size of the suppression scotoma and anomalous retinal
correspondence and in improving the fusional amplitude
by restricting binocular stimulation [21]. However, a second
surgery should be considered in patients who experience
>15 PD esodeviation for longer than 6 months, a condition
known as consecutive esotropia, despite the use of non-sur-
gical treatment [11].

Several studies have compared risk factors in patients
who are responsive or resistant to alternate patching treat-
ment with prism glasses prescription [7,9]. This current
study, however, compared factors in patients responsive
and non-responsive to alternate patching treatment alone
for overcorrection after surgery for IXT.

Materials and Methods

The medical records of 505 patients who underwent bi-
lateral lateral rectus muscle (BLR) recession for IXT per-
formed by a single surgeon between February 2005 and
December 2014 and who were followed for more than 6
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months were reviewed retrospectively. Of the 505 patients,
51 (10.1%) patients who required alternate patching to cor-
rect postoperative overcorrection were included in this
study. The study protocol was approved by the institutional
review board of Inje University Haeundae Paik Hospital
(129792-2015-108) and informed consent was waived due to
retrospective design. The study followed the tenets of the
Declaration of Helsinki.

Because the risk of consecutive esotropia is increased if
postoperative overcorrection exceeds 17 PD immediately
following surgery [8], patients with postoperative esodevia-
tion >18 PD were started on alternate patching treatment
the day after their operation; otherwise, patients with post-
operative esodeviation of 10 to 17 PD at distance or near
were started on alternate patching treatment at 2 weeks or
later postoperative, while postoperative esodeviation <10
PD was considered to represent slight intentional overcor-
rection after exotropia surgery [11]. The responsive group
was defined as patients who responded to alternate patch-
ing and who showed a postoperative esodeviation of <10
PD at distance and near after at least 3 months of patching,
whereas the non-responsive group was defined as patients
with constant esotropia >10 PD remaining after 3 months
of alternate patching treatment.

To analyze the effects of pure alternate patching treat-
ment, patients who were prescribed prism glasses within
six months after surgery were excluded from this study.
Furthermore, patients who had undergone additional stra-
bismus surgery, had eye diseases such as cataracts and/or
retinal disorders other than strabismus, or who had neuro-
logic diseases such as mental retardation or cerebral palsy,
were also excluded. Lastly, those who underwent unilateral
lateral rectus muscle recession and medial rectus muscle
resection for IXT were excluded to reduce bias.

Factors compared in the responsive and non-responsive
groups included sex, family history of strabismus, ages at
diagnosis and surgery, preoperative observation period, re-
fractive error, anisometropia, spherical equivalent after cy-
cloplegic refraction, and high myopia (i.e., >-6.00 D). Am-
blyopia was defined as a difference between eyes with
respect to best-corrected visual acuity of two or more lines
on Snellen visual acuity charts or best-corrected visual
acuity of lower than 20 / 30. Amblyopia treatment included
wearing an eye patch over the unaffected eye. Notably, any
occlusion therapy for amblyopia was completed more than
1 year before exotropia surgery; thus, it is unlikely to have



affected the alternate patching outcomes after surgery. Pa-
tients who had recovered from amblyopia and who thus did
not require further occlusion therapy before surgery were
included in the non-amblyopia group.

When possible, sensory status was evaluated preopera-
tively. Preoperative suppression was evaluated with the
Worth 4-dot test at distance and near. Stereopsis was mea-
sured using the Titmus test at near and defined as good
when stereoacuity was <100 arc/sec; this value is a minimal
index of fine and useful central stereoacuity [19,22].

The preoperative deviation was evaluated by alternate
prism cover test at 33 cm for near and at 6 m for distance
while wearing glasses, if glasses were required. The classi-
fication of exotropia, lateral incomitance, vertical deviation,
and the presence of A or V patterns were also evaluated.

Subjects included in the analysis were either basic, con-
vergence insufficient, pseudo-divergence excess, or true di-
vergence excess IXT. When the distance deviation was
nearly equal to the near deviation <10 PD, it was defined as
basic IXT. Convergence insufficient IXT was characterized
by a greater exodeviation at near than at distance of by 10
PD or more. When the prism cover test showed that the ex-
odeviation was significantly larger at distance than at near,
by 10 PD or more but, with 30-minute patching test or +3.0
D spherical test, deviation at near was equal to distance, it
was defined as pseudo-divergence excess IXT. If deviation
at near remained as less than 10 PD or more after 30 min-
utes of patching, true divergence excess IXT was diag-
nosed.

Lateral incomitance was defined as incomitance when
the deviation on the lateral gaze differed more than 20%
from the angle of deviation in the primary position. Comi-
tant vertical deviation was defined as a vertical deviation
>5 PD in the primary position without variation in the gaz-
es. The surgical extent of BLR was based on the amount
suggested by Raab and Parks [8].

Postoperative factors compared in the responsive and
non-responsive groups included the time of initiation of al-
ternate patching treatment, change of deviation, onset time,
and angle of maximum postoperative esodeviation. In each
patient, the maximum postoperative esodeviation was de-
fined as one single maximum angle of esodeviation during
the observation period after surgery.

Deviation was measured at one day; 1 and 2 weeks; and
1, 2, 3, and 6 months after surgery, respectively. At the be-
ginning of alternate patching, the patch was applied for the
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full time of the patient being awake. If esodeviation was
reduced to <10 PD, patching times were reduced to 8 hours,
4 to 6 hours, and then 2 hours, in a gradual fashion. If there
was no improvement in esodeviation, alternate patching
was maintained full-time. If the esodeviation did not re-
solve after one month, cycloplegic refraction was per-
formed to identify any residual hyperopia >+1.50 D. There
was no case requiring the addition of hyperopic correction
postoperatively found in this study. Patients who began
patching 2 weeks following surgery were also started on
full-time alternate patching. Compliance of the alternate
patching regimen was made by creating a schedule table
and checked by the patient and their parents together when
they reached the goal.

SPSS ver. 17.0 (SPSS Inc., Chicago, IL, USA) was used
for all statistical analyses. Continuous variables were com-
pared using Mann-Whitney U-tests and discrete variables
were compared using chi-squared tests and Fisher exact
tests. A p-value less than 0.05 was considered statistically
significant.

Results

Of 51 patients who required alternate patching to correct
postoperative overcorrection, 29 (56.9%) improved follow-
ing alternate patching (i.e., those in the responsive group)
and 22 (43.1%) did not (i.e., those in the non-responsive
group).

The mean follow-up period of the 51 patients was 31.1 £
16.9 months (range, 6 to 61 months). There was no differ-
ence in mean follow-up period for each group (responsive
group vs. non-responsive group: 31.1 + 18.2 months vs. 31.1
+ 16.6 months, p = 0.30).

A comparison of preoperative factors in the two groups
showed a significant difference in sex distribution, with
the percentage of female patients being higher in the
non-responsive than in the responsive group (responsive
group vs. non-responsive group: 48.3% vs. 77.3%, p = 0.04)
(Table 1). There were no significant differences between
groups regarding family history of strabismus, age at di-
agnosis and surgery, interval from diagnosis to surgery,
spherical equivalent, anisometropia, and high myopia.
There were also no differences in the presence of amblyo-
pia, suppression, and stereopsis. Preoperative exodeviation
at distance was significantly larger in the non-responsive
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Table 1. Preoperative factors in groups of patients with overcorrected IXT who were responsive and non-responsive to alternate

patching treatment

Responsive group

Non-responsive group

Factors (n=29) (n=22) p-value
Sex
Male 15 (51.7) 5(22.7) 0.04"
Female 14 (48.3) 17 (77.3)
Family history of strabismus 4 (13.8) 1(4.55) 0.15°
Age at diagnosis (yr) 6.4+2.6(2.0-14.0) 7.0+2.9(3.0-13.0) 0.46"
Age at surgery (yr) 6.9 +2.5(3.0-14.0) 7.7 +2.6 (4.0-13.0) 0.98"
Interval from diagnosis to surgery (mon) 6.6 +4.4(1.7-16.9) 8.9+ 7.3 (1.6-22.5) 0.57
Binocular spherical equivalent (D) -0.82+2.26 -0.15+ 1.68 031"
Anisometropia (D)
0<x<l1 26 (89.7) 18 (81.8)
1<x<2 3(10.3) 2(9.1) 0.25¢
>2 0 209.1)
High myopia (D) 0 1 (4.5) 0.43°
Amblyopia 0 1 (4.5) 0.43°
Sensory test
Suppression 11/25 (44.0) 10/ 18 (55.6) 0.54"
Stereopsis (<100 arc/sec) 23/27(85.2) 20/22(90.9) 0.44"
Preoperative exodeviation (PD)
At distance 253+44 27.0+6.0 0.04"
At near 28.0+ 7.4 28.1+7.7 0.90"
Difference between distance and near deviation -23+8.2 -1.1+£74 0.40"
Classification of exotropia
Basic IXT 18 (62.1) 14 (63.6)
Convergence insufficient IXT 8 (27.6) 5(22.7) 0.89*
Pseudo-divergence excess IXT 3(10.3) 3(13.6)
True-divergence excess IXT 0 0
Lateral incomitance 3(10.3) 29.1) 0.63
Vertical deviation
I00A 9(31.0) 6(27.3) 0.51"
DVD 1(3.4) 1 (4.5) 0.68"
Comitant vertical deviation 3(10.3) 3 (13.6) 0.52"
A or V pattern 4(13.8) 0 0.09°

Values are presented as number (%) or mean + standard deviation (range); (-) means esodeviation and (+) means exodeviation.

IXT = intermittent exotropia; D = diopter; PD = prism diopter; IOOA = inferior oblique overaction; DVD = dissociated vertical deviation.
Fisher's exact test; "Mann-Whitney U- test; ‘Chi-squared test.

group (responsive group vs. non-responsive group: 25.3 +
44 vs. 270 = 6.0 PD, p = 0.04). There were no significant
differences between the two groups in classifications of

vergence excess, true-divergence excess 1XT); lateral in-
comitance; vertical deviation (inferior oblique overaction,
dissociated vertical deviation, and comitant vertical devia-

exotropia (i.e., basic, convergence insufficient, pseudo-di- tion); or the presence of an A or V pattern.
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Table 2. Postoperative factors in groups of patients with overcorrected intermittent exotropia who were responsive and non-re-

sponsive group to alternate patching treatment

Responsive group

Non-responsive group

Factors (n = 29) (n=22) p-value
Alternate patching
Initiation time (day) 10.2£9.6 (1.0 to 46.0) 23.6 +£25.6 (1.0 to 90.0) 0.01°
Initiation time (<2 wk) 25 (86.2) 10 (45.5) <0.01"
Maximal esodeviation
At distance
Angle (PD) -20.8 £ 6.4 (-35 to -10) -23.7£ 5.1 (-50.0 to -16.0) 0.07"
Onset time (mon) 0.3+0.2(0.0to 1.0) 2.3+2.1(0.0t06.0) <0.01"
At near
Angle (PD) -14.7+ 8.5 (-40.0 to 0.0) -20.0 +£ 6.9 (-30.0 to -8.0) 0.02°
Onset time (mon) 0.4+£0.3(0.0to 1.0) 3.4+£4.1(0.3to 18.0) <0.01"
Deviation at POD day 1
At distance (PD) -13.3+10.0 (-45.0 to 0.0) -11.7 £ 6.0 (-20.0 to 0.0) 0.53"
At near (PD) -7.5+9.6 (-35.0 to 4.0) -6.5+5.7 (-16.0 to0 0.0) 0.86"
Difference between distance and near deviation -5.8+£6.4(-18.0 t0 9.0) -53+6.3(-16.0to 10.0) 0.79

Values are presented as mean + standard deviation (range) or number (%); (-) means esodeviation and (+) means exodeviation.

PD = prism diopter; POD = postoperative day.
Mann-Whitney U-test; ‘Fisher exact test.

A comparison of postoperative factors in the two groups
showed that the mean start time of alternate patching was
significantly later (responsive group vs. non-responsive
group: 10.2 + 9.6 vs. 23.6 = 25.6 days, p = 0.01) and that the
percentage of patients starting alternate patching within
the first 2 weeks after surgery was significantly lower (re-
sponsive group vs. non-responsive group: 86.2% vs. 45.5%,
p < 0.01) in the non-responsive group than in the respon-
sive group (Table 2). Although the angle of postoperative
maximal esodeviation at distance did not differ signifi-
cantly in the two groups, postoperative maximal esodevia-
tion at near was significantly greater in the non-responsive
group (responsive group vs. non-responsive group: -14.7 +
8.5 vs. -20.0£6.9 PD, p = 0.02). The onset times of postop-
erative maximal esodeviation at distance (responsive
group vs. non-responsive group: 0.3 £ 0.2 vs. 2.3 + 2.1
months, p < 0.01) and at near (responsive group vs. non-re-
sponsive group: 0.4 £ 0.3 vs. 3.4 + 4.1 months, p < 0.01)
were significantly later in the non-responsive group than
in the responsive group.

Regarding change in postoperative angle of deviation,
there were no significant differences in either the angle of
deviation at distance, the angle of deviation at near, or the

difference between distance and near deviation in the first
2 weeks after surgery. However, beginning 1 month after
surgery, the angle of esodeviation was larger in the non-re-
sponsive group, both at distance (Fig. 1) and at near (Fig.
2). In the responsive group, the average deviation recov-
ered close to orthotropia at both distance and at near after
1 month. In the non-responsive group, although esodevia-
tion was smaller at 1 month than at 2 weeks postoperative-
ly in both at distance and near, there was no significant
difference in findings between at 2 weeks and at 1 month
postoperatively with regard to at distance (p = 0.20) and
near (p = 0.21). However, esodeviation was significantly
higher at both distance and near (p = 0.04 each) after 2
months versus after 1 month in the non-responsive group.
Of the 22 patients in the non-responsive group, 14 un-
derwent a second operation because they demonstrated es-
odeviation >10 PD for more than 6 months and did not
want prism glasses; following this second surgery, 12 of
these 14 patients recovered to orthotropia. Of the two pa-
tients who showed persistent esodeviation after the second
surgery, one exhibited an esodeviation of 12 PD and
showed improvements in esotropia with prism glasses and
the second experienced a recurrence of esotropia of 30 PD
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Days after surgery

POD1 1wk 2wk 1mon 2mon 3mon 6mon

Angle of deviations

- - ®-- Responsive group (distance)

*p < 0.01 —u=— Non-responsive group (distance)

Fig. 1. Postoperative changes in the mean angle of deviation at
distance in patients responsive and nonresponsive to alternate
patching treatment. There were significant differences between
the two groups, with esodeviation nearly recovering in the re-
sponsive group after 1 month. (-) means esodeviation and (+)
means exodeviation. POD = postoperative day.

Days after surgery

POD1 1wk 2wk 1mon 2mon 3mon 6mon

Angle of deviations

- - ®- - Responsive group (near)

*p < 0.01 —u— Non-responsive group (near)

Fig. 2. Postoperative changes in the mean angle of deviation at
near in patients responsive and nonresponsive to alternate patch-
ing treatment. There were significant differences between the two
groups after 1 month. (-) means esodeviation and (+) means exo-
deviation. POD = postoperative day.

but recovered to orthotropia after a third operation. Of the
eight patients who did not undergo a second operation for
esotropia, two showed improvements in esotropia with
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prism glasses, five were lost to follow-up, and one is await-
ing a second operation.

Discussion

Mild surgical overcorrection immediately after IXT sur-
gery can be transient because of the exodrift that typically
occurs with time [7,12,15,23]. Consecutive esotropia, how-
ever, can result from persistent overcorrection. One study
involving patients who experienced overcorrection imme-
diately after exotropia surgery found that, at last follow-up,
36% of these patients were orthotropic, 24% were under-
corrected, and 40% were overcorrected [24,25]. Although
excellent alignment outcomes can result from early over-
correction after surgery, the rate of consecutive esotropia
was also higher in patients who were overcorrected than in
those who were orthotropic after surgery. Thus, it is diffi-
cult to predict final outcomes in patients who experience
early overcorrection after exotropia surgery. Also, it is dif-
ficult to predict long-term motor outcomes [26] or the onset
and progress of consecutive esotropia [17] using the initial
angle of postsurgical overcorrection.

Many studies have assessed the risk factors and treat-
ments of consecutive esotropia after surgery for IXT. Our
previous study found that risk factors for consecutive es-
otropia included high myopia, amblyopia, the presence of
25 to 40 PD of preoperative exotropia at distance, a >10 PD
difference between distance and near deviation, lateral in-
comitance, tenacious proximal convergence fusion type,
and rectus muscle resection surgery [23]. Another study re-
ported that risk factors for consecutive esotropia included
divergence excess type exotropia, BLR, amblyopia, young
age at diagnosis and surgery, short follow-up period from
the onset of exotropia to surgery, and >20 PD overcorrec-
tion on the first day after surgery [7]. The present study is
different from previous studies in that it compared patients
with postoperative esodeviation who were responsive and
non-responsive to alternate patching. According to our
findings, the risk factors for being non-responsive to alter-
nate patching were female sex, large preoperative exodevi-
ation at distance, large esodeviation 1 month after surgery,
and late initiation of alternate patching.

Non-surgical treatments of consecutive esotropia usually
include alternate patching treatment with or without prism
glasses if necessary. Patients non-responsive to these



non-surgical treatments may require surgery. One study
found that when patients were divided into surgical and
non-surgical groups (alternate patching and/or with prism
glasses), there were no significant differences between the
group in terms of ages at diagnosis and surgery; preopera-
tive factors such as preoperative angle of deviation, lateral
incomitance and refractive errors; and degree of overcor-
rection after one day [9]. However, esodeviation at distance
after one month was significantly higher in those who were
surgically treated, similarly to what was seen in the results
of our study.

Another comparison of patients treated surgically and
non-surgically for consecutive esotropia found no differ-
ences in angles of deviation after one day and one week
and also indicated that younger patients were more respon-
sive to non-surgical treatment, although they were more
prone to consecutive esotropia [7]. The study concluded
that it was impossible to predict the need for surgery to
correct consecutive esotropia based on the deviation angle
1 to 2 weeks after surgery.

In analyzing the effects of alternate patching treatment
alone, sex distribution differed significantly, with more fe-
male patients being present in the non-responsive group
than in the responsive group. Notably, previous studies
pointed out no significant difference in sex distribution in
consecutive esotropia [9]. The results of our study may be
contributed to by the higher prevalence of exotropia in fe-
males in Korea, which may have led to the higher preva-
lence of consecutive esotropia in females shown in our
study. A larger preoperative exodeviation at distance also
predisposed patients to refractoriness, but none of the other
preoperative factors differed significantly between the re-
sponsive and non-responsive groups.

Assessments of postoperative factors in these two groups
found no differences in angle of deviation for the first 2
weeks after surgery. Thus, it is difficult to predict the oc-
currence of and recovery from consecutive esotropia based
on the degree of overcorrection immediately after surgery.
One month after surgery, the average deviation in the re-
sponsive group had recovered close to orthotropia, with
this group showing significant differences as compared
with the non-responsive group at distance and near. The
difference in angle of deviation between these two groups
also increased gradually. The most important factor influ-
encing the decision to perform surgery in patients with
consecutive esotropia has been reported to be a large es-
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odeviation 1 month after surgery [9,27].

In our study, alternate patching was started significantly
later in the non-responsive group than in the responsive
group, suggesting that the earlier initiation of alternate
patching may increase its effectiveness. We recommend
initiate patching earlier even in cases of small postopera-
tive esodeviation, since the immediate postoperative angle
of deviation isn’t predictive of responsiveness and those pa-
tients who begin alternate patching earlier demonstrate
better response rates. Early intervention may restore and
improve binocular visual function, because esodeviation is
apt to persist if it remains at a level higher than 10 PD 2
months after surgery [28].

The postoperative esodeviation increased in the non-re-
sponsive group despite alternate patching treatment and
maximum esodeviations appeared after 2.3 + 2.1 months at
distance and after 3.4 + 4.1 months at near. In contrast,
postoperative esodeviations decreased gradually in the re-
sponsive group, with maximum esodeviations appearing
after 0.3 = 0.2 months at distance and 0.4 + 0.3 months at
near. The increased esodeviation in the non-responsive
group, which appeared despite the use of alternate patching
treatment, is thought to be due to decompensation of the
convergence-divergence mechanism [10]. Even the patients
who maintain orthotropia after surgery for a certain period
may later develop consecutive esotropia. Woo and Choi [27]
reported ten patients with delayed consecutive esotropia.
The patients demonstrated 21 PD of esotropia at an average
time of 4 months postoperatively. Delayed consecutive es-
otropia was at its most prevalent 2 to 4 months after sur-
gery. These patients generally respond poorly to non-surgi-
cal treatments, such as alternate patching and Fresnel
prism. Six of the ten patients recovered to orthotropia or
esotropia within 10 PD, but the other four required surgical
corrections because the esotropia persisted or doubled in
severity [27].

Similar results were observed in the non-responsive
group in this study. Two patients in this study showed de-
layed consecutive esotropia at 2 and 3 months, respectively,
after surgery. Both of these individuals required surgery
because alternate patching was not effective. Thus, despite
improvements in postoperative overcorrection, close fol-
low-up is needed because consecutive esotropia can devel-
op at a later time and esodeviation may increase.

The operation for consecutive esotropia should be con-
sidered and performed at 6 months after surgery in patients
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who are non-responsive to alternate patching treatment.
Thus, the follow-up period for determining the pure effec-
tiveness of alternate patching treatment in patients with
overcorrected IXT is limited to 6 months at minimum.

Our study has several limitations that call for further re-
search. First, our study was retrospective in nature. Pro-
spective studies that strictly control for other factors are
needed to confirm our results. Second, there was no control
group included in our study. In the case of a relatively
small angle for esodeviation, especially in the responsive
group, it is possible that the esodeviation may disappear
over time without any special treatment such as alternate
patching. Third, the relatively short follow-up of a mini-
mum of 6 months after surgery for IXT may be another
limiting factor for this study. Fourth, there is also an issue
of control scores. In our study, control scores for IXT were
not included, which possibly related to treatment and prog-
nosis of IXT. However, we supposed that most patients who
have undergone IXT surgery had bad control scores.

In conclusion, patients of the female sex with a large pre-
operative exodeviation at distance and a large angle and
late onset of postoperative maximal esodeviation are less
responsive to alternate patching treatment for managing
overcorrection after IXT surgery. The patients will respond
poorly to further alternate patching treatment if esodevia-
tion does not recover close to orthotropia after alternate
patching treatment for one month after surgery. In these
patients, surgery rather than alternate patching should be
considered earlier, potentially in conjunction with addition-
al treatments such as prism glasses.
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