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The Stabilization of Postoperative Exo-drift in Intermittent Exotropia 
after Surgical Treatment
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Purpose: To investigate the long-term clinical course of intermittent exotropia after surgical treatment to deter-

mine whether and when postoperative exo-drift stabilizes, and the required postsurgery follow-up duration in 

cases of intermittent exotropia.

Methods: We retrospectively reviewed the medical records of patients diagnosed with intermittent exotropia 

who underwent surgical treatment between January 1992 and January 2006 at Yeungnam University Hospital 

and postoperatively performed regular follow-up examinations for up to 7 years. We also analyzed the differ-

ence in exo-drift stabilization, according to surgical procedure.

Results: A total of 101 patients were enrolled in the study. Thirty-one patients underwent lateral rectus reces-

sion and medial rectus resection (R&R) and 70 patients underwent bilateral lateral rectus recession (BLR). The 

postoperative angles of deviation increased significantly during the initial 36 months, but no subsequent signif-

icant changes were observed for up to 84 months. Follow-ups for 7 years revealed that more than 50% of the 

total amount of exo-drift was observed within the first postoperative year. In addition, the angles of deviation at 

1 year correlated with those at 7 years postoperatively (Pearson correlation coefficient r = 0.517, p < 0.001). No 

significant exo-drift was observed after 36 months in patients who underwent BLR, whereas after 18 months 

in patients who underwent R&R. 

Conclusions: The minimum postoperative follow-up required after surgical treatment to ensure stable results is 

36 months. In particular, careful follow-up is necessary during the first postoperative year to detect rapid exo-

drift. Patients who underwent BLR required a longer follow-up than those who underwent R&R to ensure sta-

ble postoperative alignment.
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Intermittent exotropia is the most common type of stra-
bismus among Asians. Surgical treatment is recommended 
in most cases because it results in better outcomes than 
non-surgical treatment, including orthoptic or occlusion 
therapy [1]. Many authors, however, report postoperative 
exo-drift and the recurrence of intermittent exotropia over 
time after surgery [2-7]. Therefore, regular postoperative 
follow-up is important for intermittent exotropia patients 

Received: June 22, 2015    Accepted: September 11, 2015

Corresponding Author: Myung Mi Kim, MD. Department of Oph-
thalmology, Yeungnam University College of Medicine, #170 Hyeon-
chung-ro, Nam-gu, Daegu 42415, Korea. Tel: 82-53-620-3441, Fax: 82-53-
626-5936, E-mail: mmk@med.yu.ac.kr

This study was presented as a free paper at the annual meeting of the 
Korean Ophthalmological Society in Busan, 12-13 April 2014.



61

H Park, et al. The Stabilization of Postoperative Exo-drift

because of possible recurrence. Patients frequently ask 
about the duration of postoperative follow-up and time to 
decreased risk of recurrence. For some patients with good 
long-term ocular alignment after surgery, a continued 
long-term follow-up can be burdensome. However, due to 
possible recurrence that could potentially require a second 
surgery, strabismologists might be reluctant to halt fol-
low-up. Accordingly, we examined whether there is a de-
finitive postoperative period of exo-drift stabilization in 
intermittent exotropia which can be used to determine the 
appropriate end-point of follow-up after surgery. There-
fore, we investigated the long-term clinical course of inter-
mittent exotropia following surgical treatment for up to 7 
years, to determine when the postoperative exo-drift of in-
termittent exotropia stabilizes and determined the optimal 
postoperative follow-up end-point for intermittent exotropia.

Materials and Methods

Patient selection criteria

A retrospective review of the medical records of inter-
mittent exotropia patients who underwent surgical treat-
ment between January 1992 and January 2006 at Yeun-
gnam University Hospital was performed. Approval for 
this study was obtained from the institutional review board 
of Yeungnam University Hospital. Inclusion in this study 
required a post-surgery follow-up of at least 7 years. Pa-
tients with severe unilateral amblyopia, patients with any 
other type of strabismus (including oblique muscle dys-
function, dissociated vertical deviation, A-V pattern, nys-
tagmus, and previous strabismus), or intraocular surgery 
were excluded, as were patients with any neurologic im-
pairment, including cerebral palsy.

Preoperative evaluation

At the initial visit, all of the patients underwent a full 
ophthalmologic examination, including visual acuity test-
ing, ocular alignment status, slit-lamp biomicroscopy, re-
fraction, fundus examination, and stereoacuity testing. 
The angle of deviation was measured by alternate prism 
cover testing at 6-m and 33-cm fixation in cooperative 
children both preoperatively and postoperatively. Best-cor-
rected visual acuity was measured when possible. Ambly-

opia was defined as an interocular difference in visual 
acuity of two lines or more. If amblyopia was detected, oc-
clusion therapy was performed to treat amblyopia as soon 
as possible before surgery. Stereoacuity was measured us-
ing the Lang I test (Lang-Stereotest AG, Küsnacht, Swit-
zerland) and the Titmus (Stereo Fly Stereotest; Stereo Op-
tical Co., Chicago, IL, USA) test when patients were able 
to cooperate and complete the test. 

Surgical plan

All surgeries were performed under general anesthesia 
by a single surgeon (MMK). Bilateral lateral rectus reces-
sion (BLR) or unilateral lateral rectus recession and medial 
rectus resection (R&R) was performed at Yeungnam Uni-
versity Hospital based on the patient’s angle of deviation 
measured the day before the surgery (Table 1). The sur-
geon preferred BLR for exotropia with 25 prism diopters 
based on prior surgical experiences [8]. 

Postoperative evaluation

Patients were followed up at 1, 3, 6, and 12 months after 
surgery, and every 6 months thereafter. The postoperative 
angle of deviation was measured at each visit. Postopera-
tive exo-drift was defined as the angle of deviation at the 
particular follow-up visit. Patients who missed any regular 
follow-up appointments over the postoperative 7 years 
were excluded from the study.

Table 1. Surgical plan for patients with intermittent exotropia 
in Yeungnam University Hospital

Prism diopters

BLR 
procedure R&R procedure

BLR recession 
amount 

LR recession 
amount

MR resection 
amount

15 4 - -
20 5 - -
25 6 4 3
30 - 4 4
35 - 5 4
40 - 5 5
45 - 7 5

BLR = bilateral lateral rectus recession; R&R = lateral rectus 
recession and medial rectus resection; LR = lateral rectus muscle; 
MR = medial rectus muscle.
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Statistical analysis

Continuous data are presented as means ± standard de-
viation and categorical data as counts. Comparisons for 
continuous variables were performed using an independent 
t-test or paired t-test. The chi-square method was used to 
test the significance of differences between proportions 
and categorical variables. We compared the postoperative 
angles of deviation with those of previous visits through-
out the follow-ups to determine the time required for stabi-
lization. Stabilization of exo-drift was defined as no statis-
tically significant difference between the postoperative 
angle of deviation and that of the previous visit. In addi-
tion, we analyzed the postoperative angle stabilization pe-
riods required for BLR and R&R. IBM SPSS statistical 
software ver. 20.0 (IBM Co., Armonk, NY, USA) was used 
for statistical analyses. A p-value less than 0.05 was con-
sidered statistically significant.

Results

A total of 101 intermittent exotropia patients met the in-
clusion criteria. Of these patients, 31 patients underwent 
R&R and 70 patients underwent BLR. The demographic 
and clinical characteristics of the subjects are summarized 
in Table 2. The study group was comprised of 45 males 
and 56 females, with a mean age 6.36 ± 1.88 years (range, 3 
to 12 years) at surgery, and a mean follow-up period of 8.87 
± 1.87 years (range, 7 to 14 years). All patients had basic 
intermittent exotropia, defined as the difference between 
the distance and near angle of less than 10 prism diopters. 
The pre- and postoperative changes in angles of deviation 
are presented in Table 3. The postoperative angles of devi-
ation increased significantly over the first 36 months of 
follow-ups. After 36 months, however, no significant dif-
ference was detected for up to 84 months (Fig. 1).

Analysis of the differences in exo-drift between the two 
types of surgical procedures revealed no further significant 
exo-drift after 36 months following BLR, and no signifi-
cant exo-drift after 18 months following R&R (Fig. 1). 
Therefore, the R&R procedure resulted in earlier exo-drift 
stabilization compared to BLR. Comparison of the exo-
drift changes over 7 years indicated that more than half of 
the total amount of exo-drift occurred during the first 
postoperative year (mean angle of deviation at postopera-
tive 1 year / mean angle of deviation at postoperative 7 

years, 68.1%). Furthermore, the postoperative angles of de-
viation at the first postoperative year strongly correlated 
with those at the final 7-year follow-up (Pearson correla-
tion coefficient r = 0.517, p < 0.001) (Table 4).

Discussion

Postoperative exo-drift of intermittent exotropia is com-
mon [4,9-12]. Therefore, intermittent exotropia patients 
should be followed up for some time after surgical treat-
ment to monitor postoperative exo-drift and recurrence. 
During the postoperative follow-up, we are frequently 
asked by patients or their parents whether the follow-up is 
required and, if so, the anticipated duration. It is not a 
straightforward matter for strabismologists to decide when 

Table 2. Demographic and clinical characteristics of the pa-
tients with intermittent exotropia

Characteristics Value
Sex (male : female) 45 : 56
Age at surgery (yr) 6.36 ± 1.88 (3-12)
History of treatment for 

amblyopia (%)
16 / 101 (15.8)

Deviation at surgery (PD)
Distance 25.00 ± 5.67 (16-45)
Near 25.41 ± 5.91 (16-40)

SE refractive error (D)
Right eye -0.40 ± 0.40 (-6.75 to +4.00)
Left eye -0.39 ± 0.39 (-7.75 to +5.00)

Type of surgery 
BLR procedure (%) 70 (69.3)
R&R procedure (%) 31 (30.7)

Lang I stereotest, passed (%) 92 / 100 (92)
Titmus (Stereo Fly) test (arcsec)

<400 53
800-3,000 25
>3,000 7

Mean follow-up period (yr) 8.87 ± 1.87 (7-14)

Categorical variables are reported using proportions, and con-
tinuous variables are reported using means ± standard deviation. 
The plus numbers represent hyperopia and the minus numbers 
represent myopia.
PD = prism diopters; SE = spherical equivalent; D = diopters; 
BLR = bilateral lateral rectus recession; R&R = lateral rectus re-
cession and medial rectus resection; arcsec = arcsecond.
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to discontinue postoperative follow-up because of the pos-
sibility of recurrence. For patients, however, continued fol-
low-up over an indefinite period is burdensome, and is 
probably the reason that some patients with good ocular 
alignment during the early postoperative period are lost to 
follow-up. Therefore, we attempted to define the stabiliza-
tion period for postoperative exo-drift in intermittent exo-
tropia to aid both the clinician and patient to determine the 
appropriate follow-up period. We analyzed the long-term 
clinical courses of an intermittent exotropia cohort to de-
termine postoperative exo-drift stabilization. 

In this study, the postoperative angles of deviation in-
creased over time until postoperative 36 months, with no 
significant changes observed subsequently. This finding 
indicates that postoperative exo-drift stabilizes after 36 
months. Therefore, the minimum postoperative follow-up 
duration to ensure good and stable results is 36 months fol-
lowing surgical treatment. Our finding is consistent with 
the report of Kwon et al. [12], in which the angles of devia-
tion in intermittent exotropia were analyzed postoperative-Ta
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Table 4. Correlations of the angles of deviation between pre-
operation, postoperative 1, 3, 6, 12, and 84 months (7 years)

Postoperative 84 mon (7 yr) r* p-value
Preoperation 0.148  0.140
Postoperative 1 mon 0.170  0.090
Postoperative 3 mon 0.303  0.002
Postoperative 6 mon 0.392 <0.001
Postoperative 12 mon 0.517 <0.001

*Pearson correlation coefficient.
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Fig. 1. Postoperative angles of deviation in intermittent exotro-
pia and statistical differences between each follow-up. BLR = 
bilateral lateral rectus recession; R&R = lateral rectus recession 
and medial rectus resection. *Statistically significant, p < 0.05.
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ly for up to 5 years. In the present study, we analyzed the 
postoperative clinical course of intermittent exotropia for 
up to 7 years, and demonstrated a longer duration of sus-
tained deviation after stabilization. To enhance the accura-
cy of the analysis, patients who missed any regular fol-
low-up visit during the postoperative 7 years period were 
excluded from the present study. Furthermore, we obtained 
postoperative data at 1, 3, 6, and 18 months. Therefore, the 
present study provides more detailed results for the early 
postoperative period. 

In terms of the amount of exo-drift, more than half of 
the observed exo-drift occurred during the first postopera-
tive year. In addition, the angles of deviation in the first 
postoperative year were more highly correlated with those 
at 7 years than at any other visit. The association between 
preoperative exodeviation and surgical outcome of inter-
mittent exotropia is controversial. Park and Kim [9] report-
ed that the rate of exo-drift correlates with the size of the 
preoperative deviation. Two studies by Lim et al. [13,14], 
however, indicated that preoperative deviation is not a pre-
dictive factor for successful surgery. In the present study, 
preoperative deviation did not significantly correlate with 
postoperative deviation at 7 years. Additionally, the angles 
of deviation at 1 month were not significantly correlated 
with those at 7 years. These findings indicate that careful 
follow-up is necessary during the first postoperative year 
to detect rapid exo-drift. 

Our analysis of the stabilization periods, according to 
surgical procedure, indicated that patients who underwent 
R&R exhibited greater exo-drift than those who under-
went BLR after the 3-month postoperative follow-up. Nev-
ertheless, angle stabilization was achieved in R&R within 
18 months—this is 18 months earlier than BLR. Therefore, 
although intermittent exotropia patients who underwent 
BLR displayed a smaller degree of exo-drift than those 
who underwent R&R, they required a longer follow-up pe-
riod to ensure good long-term surgical results. A possible 
explanation is that the initial tethering effect secondary to 
a medial rectus resection results in initially favorable out-
comes and earlier stabilization compared to the BLR [15]. 
Considering that BLR and R&R are the most commonly 
used surgical methods to correct intermittent exotropia, 
our results can be applied to the majority of surgical-
ly-treated intermittent exotropia patients. 

Our findings are limited by the retrospective nature of 
the study. Consequently, the preoperative deviations of pa-

tients that underwent R&R were larger than those of pa-
tients that underwent BLR in the analysis of the stabiliza-
tion periods, according to surgical procedure, because we 
selected the surgical procedure according to the preopera-
tive deviation and preferred R&R for large angle exotrop-
ia. A future prospective study with randomly assigned 
surgical procedures would provide more information on 
the difference in exo-drift stabilization. 

In conclusion, our results demonstrated that exo-drift in 
intermittent exotropia after surgical treatment stabilizes 
after 36 months postoperatively. More than half of the exo-
drift that occurred in patients was during the first postop-
erative year. In terms of the type of surgical procedure, 
earlier stabilization of the postoperative angle was 
achieved in R&R compared with BLR. We believe the re-
sults of this study will be helpful for determining postop-
erative follow-up duration in individual cases.
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