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Pumpose: We wanted to examine the effect of graded recession and anteriorization of the inferior oblique
muscle on patients suffering from unilateral superior oblique palsy.

Methods: Inferior obligue muscle graded recession and anteriorization were performed on twenty-two
patients (22 eyes) with unilateral superior oblique palsy. The recession and anteriorization were matched to
the degree of inferior oblique overaction and hypertropia. The inferior oblique muscle was attached 4 mm
posterior to the temporal border of the inferior rectus muscle in six eyes, 3 mm posterior in five eyes, 2 mm
posterior in five eyes, 1 mm posterior in five eyes, and parallel to the temporal border in one eye.
Results: The average angle of vertical deviation prior to surgery was 11.3+3.9 prism diopters (PD). The
total average correction in the angle of vertical deviation after surgery was 10.843.8 PD. In the parallel
group, the average reduction was 14 PD. After surgery, normal inferior oblique muscle action was seen in
eighteen of twenty-two eyes (81.8%).

Conclusions: Graded recession and anteriorization of the inferior obligue muscle is thought to be an
effective surgical method to treat unilateral superior oblique palsy of less than 15 PD. Korean Journal of
Ophthalmology 20(3):188-191, 2006
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Superior oblique palsy

The incidence of superior oblique palsy has been reported
to be relatively high in patients with extraocular muscle
palsy. von Noorden et al' reported it to be the most common
paralytic strabismus. The causalities of superior oblique palsy
are mostly congenital and traumatic but may also be idio-
pathic, or develop in association with tumor, vascular
ischemia, diabetes mellitus, hypertension, or other vascular
diseases.”” Parks three-step test” is used to diagnose superior
oblique palsy, based on hypertropia in the paralyzed eye,
increased vertical deviation upon adduction, and increased
vertical deviation upon head tilt to the ipsilateral side. The
symptoms of superior oblique palsy include vertical diplopia,
cyclodiplopia, and head tilt.

Surgeries for concomitant inferior oblique muscle (the
antagonist muscle to superior oblique palsy) overaction
include myotomy, myectomy, recession,  anterior trans-
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position,8 and disinsertion” of the inferior oblique muscle.
Guemes and Wﬁghth recently reported on a surgical anterior
transposition of the inferior oblique muscle to the inferior
rectus muscle insertion site. The transposition varies
according to the degree of inferior oblique overaction.
Therefore, we performed a graded recession and anteriori-
zation of the inferior oblique muscle in patients with
unilateral superior oblique palsy and concomitant inferior
oblique overaction. We also examined the amount of correc-
tion related to hypertropia and inferior oblique overaction.

Materials and Methods

Between August 1996 and April 2005, we retrospectively
analyzed twenty-two patients with twenty-two unilaterally
affected eyes that were diagnosed with unilateral superior
oblique palsy and concomitant hypertropia and inferior
oblique overaction. These patients were seen in the Depart-
ment of Ophthalmology at our hospital. Seventeen patients
were male, and five were female, with a mean age of seven
years (range: 2-22 years). The follow-up period varied
between three and forty-six months, although the average was
twelve months. In concomitant horizontal strabismus cases,
ten patients had exotropia and five had esotropia. Cases that
underwent simultaneous vertical muscle surgery were
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excluded from the study population.

Superior oblique palsy was diagnosed by the Parks three-
step test’ and the fundus examination. In order to measure
the vertical deviation, the prism cover test was performed at
the primary position, 1/3 m and 5 m. The up, down, right,
and left gazes of deviation were measured at 5 m.

The severity of the inferior oblique overaction before and
after surgery was graded. This was done by recording the
difference between the corneal limbus height in each eye,
according to the degree of over-elevation of the eye in
adduction. The over-elevation scale ranged from 0 to +4.
Two eyes had 1-5 prism diopters (PD) preoperative hyper-
tropia, eight had 6-10 PD, nine had 11-15 PD, and three had
16-20 PD (average: 11.3 PD). Three eyes had inferior oblique
overaction of +1, six eyes were +2, four were +2.5, eight
were +3 and one eye was +4. Seven eyes had a head tilt to
the right, and twelve eyes had a head tilt to the left. In three
cases, the head tilt was less than 5°.

A single surgeon performed the surgeries for all twenty-
two patients, using an identical method. The inferior oblique
muscle was attached to the sclera 4 mm posterior to the
temporal border of inferior rectus muscle in six cases
(inferior oblique overaction is +1 or hypertropia is less than
6 PD), 3 mm posterior in five eyes (inferior oblique over-
action between +2 and +2.5 or hypertropia beween 6 and 10
PD), 2 mm posterior in five eyes (inferior oblique overaction
is +3 or hypertropia between 11 and 15 PD), 1 mm posterior
in five eyes (inferior oblique overaction is +3 or hypertropia
is more than 15 PD), and parallel to the temporal border of
inferior rectus muscle in one eye (inferior oblique overaction
is +4 or hypertropia is more than 15 PD) (Table 1). If inferior
oblique overaction was +3, we reattached 1 mm when
hypertropia was more than 15 PD and 2 mm posterior when
hypertropia was less than 15 PD. If hypertropia was more
than 15 PD and inferior oblique overaction was +3, we
reattached 1 mm posterior. When inferior oblique overaction
was +4, we reattached parallel to the temporal border of the
inferior rectus muscle. In most cases, we followed the above

Table 1. Recession and anterior transposition of the
inferior oblique muscle operative method

Surgical group No. of patients

0 mm (parallel)* 1
1 mm posterior 5
2 mm posterior ' 5
3 mm posterior§ 5
4 mm posteriorl'I 6

*: The inferior oblique muscle (IOM) insertion was attached to the
temporal border of the inferior rectus muscle (IRM), . The IOM
insertion was attached 1 mm posterior to the temporal border of
the IRM, *. The IOM insertion was attached 2 mm posterior to
the temporal border of the IRM, % The IOM insertion was
attached 3 mm posterior to the temporal border of the IRM, I,
The IOM insertion was attached 4 mm posterior to the temporal
border of the IRM.

standards.

Results

In twenty-two patients, the average preoperative angle of
vertical deviation was 11.3+3.9 PD, and the average severity
of inferior oblique muscle overaction was 2.4+0.8 mm. The
average postoperative follow-up period was twelve months.
At the last follow-up examination, the average angle of
vertical deviation at the primary position was 0.5+1.3 PD
(Table 2). The mean reduction in the angle of vertical
deviation at the primary position was 8.5 PD in the 4 mm
group, 10.0 PD in the 3 mm group, 10.8 PD in the 2 mm
group, 13.8 PD in the 1 mm group, and 14 PD in the parallel
group (Table 3). Eighteen of twenty-two eyes (81.8%)
showed normal inferior oblique muscle action; the 4 mm
group decreased in activity from an average of 2.2 to 0.2,
the 3 mm group decreased from an average of 2.6 to 0, the
2 mm group decreased from an average of 2.1 to 0.2, and
the 1 mm group decreased from an average of 2.5 to 0 (Table
4).

Table 2. Comparison of pre- and postoperative inferior
oblique overaction and hypertropia

Preoperative Postoperative P value
IOOA* (mm) 2.4+0.8 0.3£0.8 0.001
Hypertropia (PD ") 113439 0.5+1.3 0.001

*: Inferior oblique overaction, T Prism diopter.

Table 3. Mean reduction in hypertropia in the primary
position after surgery

. . Mean
Surgical group Preoperam;e Postoperatl;/e reduction

HT* (PD ") HT* (PD ') +

(PD ")
4 mm posterior 9.2 0.7 8.5
3 mm posterior 9.8 -0.2 10.0
2 mm posterior 11.0 0.2 10.8
1 mm posterior 15.0 1.2 13.8
0 mm (parallel) 14.0 0 14.0

*: Hypertropia, T Prism diopter, P value=0.136.

Table 4. Mean reduction in inferior oblique overaction
after surgery

Preop. Postop. Mean
Surgical group I00A* IOOA* reduction
(mm) (mm) (mm)
4 mm posterior 2.2 0.2 2.0
3 mm posterior 2.6 0 2.6
2 mm posterior 2.1 0.2 1.9
1 mm posterior 2.5 0 2.5

*; Inferior oblique overaction, P value=0.306.
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After surgery, no cases of hypertropia at the primary
position or upgaze limitation were seen. One eye from the
parallel group and one from the 1 mm group developed
inferior oblique overaction in the opposite eye. One eye in
the 2 mm group and one in the 3 mm group developed
hypertropia of less than 4 PD in the opposite eye. After
surgery, mild residual hypertropia was detected in six eyes,
all of less than 4 PD. Prior to surgery, head tilt away from
the paralyzed eye was detected in nineteen patients. This
condition improved or disappeared in eighteen of these
patients (94.7%). Mild anti-elevation syndrome developed in
one case each in the 1 mm and the 0 mm groups.

Discussion

Superior oblique palsy is the most common vertical
paralytic strabismus and limits both adduction and depression.
The inferior oblique muscle is overactive and hypertropia
appears in the paralyzed eye. The amount of aggravation of
hypertropia can be measured by the amount of head tilt
toward the paralyzed eye.l’“’12 Surgical indications of
superior oblique palsy include complaints of diplopia, severe
vertical strabismus, and facial asymmetry.

Various surgical methods have been reported to treat
inferior oblique overaction since Duane" first reported on
inferior oblique muscle tenotomy in 1906. Elliott and Nankin®
have since reported that anterior transposition of the inferior
oblique muscle for cases with an angle of vertical deviation
less than 13 PD gives good results. Engman et al' reported
that an anterior transposition of the inferior oblique muscle
by suturing 1, 2, and 3 mm anterior to the temporal border
of the inferior rectus muscle can correct eyes with an angle
of vertical deviation less than 15 PD. In Korea, Kim and
Kim" reported an average of 7 PD correction following
anterior transposition of the inferior oblique muscle. Min et
al'® reported that inferior oblique overaction more than +3
can be treated by anterior transposition of the inferior oblique
muscle performed by suturing the inferior oblique muscle to
the temporal border of the inferior rectus muscle or 1 mm
posterior. The inferior oblique overaction was normalized in
81.8% of patients. Jung and Han'’ reported that an anterior
transposition of the inferior oblique muscle gave an average
correction of 10 PD of vertical angle deviation. In this study,
the inferior oblique muscle was sutured to the sclera immedi-
ately next to the temporal border of the inferior rectus muscle
and the hypothetical continuous line.

Guemes and Wrightlo reported on a treatment for dis-
sociative vertical deviation with concomitant primary inferior
oblique overaction, unilateral superior oblique palsy, and
inferior oblique overaction. The graded recession varied
according to the severity of the inferior oblique overaction.
Recessions of the inferior oblique muscle 4 mm posterior and
2 mm temporal, 4 mm posterior, 3 mm posterior, 2 mm
posterior, 1 mm posterior, or in parallel to the temporal
border of the inferior rectus muscle were performed. An
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average of 20 PD correction in the 1 mm recession cases,
18 PD in the 2 mm recession cases, and 15 PD in the 3 mm
recession cases were obtained. The amount of correction was
smaller in our cases; nevertheless, it was comparable to that
reported by Jung and Han."” In our study, surgical correction
of inferior oblique muscle overaction had an 81.8% success
rate, and the surgical correction of hypertropia had a 91%
success rate in cases with normalized inferior oblique over-
action and hypertropia within 4 PD after surgery.

In recession or anterior transposition, recurrence of the
overaction, development of hypotropia, and anti-elevation
syndrome are all possible complications. Elliott and Nankin®
reported that inferior oblique muscle overaction recurred in
67% of cases, following a 10 mm recession of the inferior
oblique muscle. Raab and Costenbader'® reported that inferior
oblique overaction developed in 46.6% of cases when the
inferior oblique muscle in the opposite eye was not weak-
ened. Lee” reported graded recession and anteriorization of
the inferior oblique muscle in forty-four eyes and limited
up-gaze in both adduction and abduction in the primary posi-
tion in five eyes. In our study, inferior oblique overaction in
the opposite eye developed in 2 cases (9.1%), and hyper-
tropia in the opposite eye developed in 2 cases (9.1%).

The transposition of the inferior oblique muscle is a
surgical technique that shortens the distance between the
origin and the insertion of the inferior oblique muscle. Thus,
it weakens the elevation and abduction, endowing an anti-
elevation function. Stager et al® argued that the anteriorized
inferior oblique muscle is a depressor by transposition of the
posterior fibers of the inferior oblique muscle to the depres-
sor. Kushner,”' on the other hand, argued that upon upgaze,
the inferior oblique muscle is not transpositioned to the
depressor, but rather limits elevation. Thus the inferior oblique
muscle was transpositioned from elevator to anti-elevator. In
addition, it has been reported that the anti-elevation syndrome
appeared in all anterior transpositions of the inferior oblique
muscle. Due to insignificance, however it was not detected.
Furthermore, in the 1 mm group, the limitation upon upgaze
may be enhanced upon abduction. Anti-elevation Syndrome
is a complication of limitation on up-gaze in the primary
position. It can also be depression upon abduction without
any evidence of adherent syndrome when an anterior trans-
position of the inferior oblique muscle is performed on the
affected eye. In our study, we performed a graded attachment
of the inferior oblique muscle to the inferior rectus muscle
posteriorly, according to Wright’s method." The other option
would be to insert the inferior oblique muscle into the
inferior rectus muscle anteriorly, resulting in a less severe
anti-elevation defect. Mild anti-elevation syndrome developed
in one eye in the 0 mm group and one eye in the 1 mm
group.

The head tilt test is very useful for diagnosis of unilateral
superior oblique palsy and to the assessment of treatment
results. This test is based on the theory that, during the head
tilt, the ocular meridian line is maintained by oblique and
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vertical rectus muscle cycloduction. von Noorden reported
that the prognosis of superior oblique palsy is very good,
with an approximate 85% cure rate. In our cases, nineteen
patients exhibited head tilt away from the paralyzed eye. This
condition improved or disappeared in eighteen patients
(94.7%) following surgery.

In our study, graded recession and anteriorization of the
inferior oblique muscle was performed on patients with
unilateral superior oblique palsy of less than 15 PD. Good
correction of vertical deviation and inferior oblique muscle
overaction was obtained. In two eyes, inferior oblique muscle
overaction and hypertropia in the opposite eye developed. In
the 0 and 1 mm groups, anti-elevation syndrome developed,
although this was insignificant. The limitation of our study
is the relatively short minimum three-month follow-up period.
A longer observation period may be required. Creating the
inferior rectus muscle insertion and moving the inferior
oblique muscle closer were anticipated to increase the
corrected angle for vertical deviation. this result was not
statistically significant, although this finding could be due to
the small number of patients in each group.

In summary, graded recession and anteriorization of the
inferior oblique muscle is suitable for treatment of unilateral
superior oblique palsy with concomitant inferior oblique
muscle overaction of less than 15 PD. Because postoperative
anti-elevation syndrome or hypotropia may develop, a larger
study is required.
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