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ABSTRACT : Purpose : To study the surgical results of purposeful undercorrection of intermittent
exotropiain adults.

Methods : A retrospective chart review was conducted of all adult patients with inter-
mittent exotropia greater than 15 prism diopter (PD) examined and treated by one ophthalmologist
between January 2000 and January 2004 at Ramathibodi Hospital. The inclusion criteria were (1)
corrected visual acuity not worse than 20/40 in either eye, (2) ability to fuse at distance or near
fixation, (3) a near deviation less than 10 PD different from distance, (4) absence of A or V pattern,
oblique muscle dysfunction or vertical deviation, (5) MR resection and LR recession in one eye (6)
at least 6 months of postoperative follow-up. The surgical numbers for the deviation was aimed at
slight undercorrection.

Results : Sixty patients met the inclusion criteria. Their average age at the time of
surgery was 24 years (ranged from 14 to 42 years) and the average follow-up time was 23 months.
(ranged from 6 to 44 months). Forty-two (70%) had postoperative exodeviation under 10 PD and fifteen
(25%) had postoperative exodeviation between 10 and 15 PD. Fifty-seven (95%) patients with post-
operative exodeviation under 15 PD had acceptable cosmesis and complete resolution of symptoms in-
cluding headache, difficulty with reading and ocular fatique or pain. Three (15%) who had post-
operative exodeviation over 15 PD were the patients with initial deviation more than 40 PD and all had
reoperation. No patient with postoperative esodeviation was found in this study.

Conclusion : Purposeful undercorrection in surgical management on adult inter-
mittent exotropia showed good results. Because adult patients with consecutive esodeviation tended to
experience persistent diplopia, then slight undercorrection was the way to avoid this complication from
overcorrection. Furthermore, under ecorrction with 15 PD seemed to work well. We recommended
slight undercorrection on intermittent exodeviation that less than or equal to 40 PD and regular
correction if the deviation was more than 40 PD. Thai J Ophthalmol 2004 ; July-December 18(2) :
129-134.

Keyword : intermittent exotropia, adult, undercorrection

Intermittent exotropiais common in all age groups
but the presenting complaints in teenagers and adults are
different from those in children. Children are brought to

ophthalmologist by their parents chiefly because one eye

appears to turn out or because they have a habit of closing
one eye in bright sunlight. In contrast, adults seek relief
of symptoms including headache, difficulty with reading,

ocular fatique or pain and cosmetic improvement. Fur-
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thermore, in the surgical management of intermittent exo-
tropia, widespread agreement advocates that an initial
overcorrection is required because of a tendency toward
postoperative exotropia, especially in children. Initial
overcorrection yields satisfactory results in children under
10 years of age because they adapt readily to the new
position of the eyes ; areas that previously did not sup-
press seem to quickly make the adjustment. Therefore,
they do not suffer from permanent diplopia even when
overcorrected to postoperative esotropia. Adults do not
have as a labile neurosensory mechanism, so they main-
tain postoperative diplopia indefinitely unless reoperation
is performed.t

Burian and Spivey? evaluated the surgical results
of 98 patients with intermittent exotropia and concluded
that a good functional result was obtained although the
deviation was reduced to within 12 PD of exophoria. For
the reason that undercorrection within 12 PD of exophoria
seemed to work well and postoperative diplopia might
occured even a small consecutive esotropia, we intened
to undercorrect in surgical management on adult inter-
mittent exotropia. This study also proposed a guideline in
surgical undercorrection and analyzed the surgical inter-

vention outcomes.

Subjects and methods
Records of 75 adult patients who underwent sur
gery for intermittent exotropia at Ramathibodi Hospital
between January 2000 and January 2004 were reviewed
and 60 patients met al the following criteria : (1) cor-
rected visual acuity not worse than 20/40 in either eye,

(2) ability to fuse at distance or near fixation, (3) a near

130

deviation less than 10 PD different from distance, (4) ab-
sence of A or V pattern, oblique muscle dysfunction or
vertical deviation, (5) MR resection and LR recession in
one eye performed by only one of the authors (Lekskul
A.) as the initial surgical procedure and (6) at least 6
months of postoperative follow-up.

Sixty patients who fullfilled these criteria al un-
derwent complete ophthalmologic and orthoptic exa-
mination before the operation. Ocular deviation was
measured by prism and cover test technique at both near
and distance. Patients refractive error were treated with
glasses before afinal surgical decision was made. All opera-
tions were performed with the patients under local anes-
thesia. The muscle were operated on a standard technique
with the surgical numbers that were aimed at slight un-
dercorrection. Each patient was seen one week after the
operation, a which time we recorded the initial aignment
at distance fixation. The final alignment at distance
fixation was recorded at the most recent postoperative
visit, which was at least 6 months after the operation.

Surgical outcomes after one operation were clas-
sified as good, undercorrected, or overcorrected. The
outcome was judged to be good if no more than 10 PD
of exodeviation or 5 PD of esodeviation (no complain
with diplopia). The outcome was considered under-
correction if more than 10 PD of exodeviation existed
and overcorrected if more than 5 PD of esodeviation

existed, even if symptoms were absent.

Results
Sixty patients who underwent surgical correction

for intermittent exotropia were identified. The patients
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ranged in age at surgery from 14 to 42 years and the
number of cases are shown in table 1. The average age
was 24 years old. There were 25 females and 35 males.
The refractive error was adjusted to spherical equivalent.
Eight patients were hyperopic (+1.25 diopters (D) or
less), twenty were emmetropic, and thirty-two were
myopic (-5.0 D or less, with the vast majority between
-0.50 and -2.50 D).

Preoperative measurement are shown in table 2.
The majority of patients had deviations of 30 PD or less,
although the deviations ranged from 15 PD to 45 PD.

Surgical procedures were similar for al patients.
Surgical numbers are shown in table 3. There were no
intraoperative surgical complications.

Follow-up ranged from 6 months to 44 months,
with an average follow-up of 23 months. No patient lost
any lines of visual acuity and ability to fuse on follow-
up. Postoperatively, two patients developed corneal dellen,
one had pyogenic granuloma.

The surgical outcomes are shown in table 4.

Fourty-two patients (70%) had postoperative exodevia-

Table2 Preoperative measurements

Table1l Ageat time of surgery

Age (year) Number of cases
14-20 18
21-30 25
31-40 10
41-45 7

tion less than 10 PD. Fifteen patients (25%) had post-
operative exodeviation between 10 PD and 15 PD. Fifty-
seven (95%) patients with postoperative exodeviation
under 15 PD had exceptable cosmesis and complete
resolution of symptoms including headache, difficulty
with reading and ocular fatique and pain. Three patients
(5%) who had postoperative exodeviation over 15 PD
were the patients with initial deviation more than 40 PD
and all had reoperation. No patient with postoperative

esodeviation was found in this study.

Distance Near
Deviation (PD) Number of cases Deviation (PD) Number of cases
15-20 20 15-20 18
21-30 22 21-30 22
31-40 15 31-40 17
41-50 3 41-50 3
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Table3 Surgical numbersin this study compared to Parks' guideline

Monocular surgery for XT Monocular surgery for XT
Deviation (PD)  LRrecession (mm) MR resection (mm) LRrecession (mm) MR resection (mm)
15 4 3 35 25
20 5 4 45 3.0
25 6 5 55 4.0
30 7 6 6.5 5.0
40 8 6 75 55
50 9 7 85 6.0
60 10 8 9.0 7.0
70 10 9 9.5 8.0
80 10 10 10.0 9.0
Parks' guideline Surgical numbersin this study

Table 4 Postoperative results

Deviation at distance (PD) at latest follow-up Number of cases
Orthophoria 4
Exodeviation

X or X (T) lessthan 10 38

X or X (T) between 10 and 15 15

XorX (T)>15 3
Esodeviation

Eor E(T) none
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Discussion

Most authorities advocated overcorrecting inter-
mittent exotropes by 10 PD to 20 PD. This may be the
best option in children. Overcorrection in adults may
produce intolerable diplopia even a small consecutive
esodeviation as previously mentioned.

Schlossman et al® reported a high rate of success
that yielded 93.18% with surgery on adult intermittent
exotropia even with undercorrection as great as 14 PD
but they did not show the surgical numbers that they
used. In this study, we proposed the surgical numbers
guideline compare to Parks and the result showed high
percentage of success as high as Schlossman’s and this
was achieved in the group with preoperative deviation
less than 40 PD. Furthermore, Ruttum® reported that
his results showed representation on both sides of desired
outcome in surgery for intermittent exotropia. Of the 60
patients in his study, 38 (63%) had good outcomes, 15
(25%) had undercorrection and 7 (12%) had overcorrec-
tion. All patients with overcorrection, required one addi-
tional operation despite the postoperative use of patching,
prisms and time. Patients with undercorrection needed

significantly fewer reoperations. Hardesty®, a strong ad-
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vocate of postoperative patching and prisms therapy for
patients with undercorrection, reported a one-third cure
rate with base-in prisms for patients with recurrent, inter-
mittent exotropia. Adult patients with intermittent exo-
tropia may therefore be served well by dightly small or
amounts of correction followed by aggressive postopera-
tive therapy when necessary.

In conclusion, we recommended undercorrection
in adult intermittent exotropia, which less than or equal
to 40 PD and regular correction if the deviation was

more than 40 PD.
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