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ARTICLE INFO ABSTRACT

Keywords: Purpose: To report two cases of acquired bilateral trochlea nerve palsy with large torsional deviation successfully
Acquired strabismus treated by simultaneous bilateral inferior rectus muscle (IR) nasal transposition and inferior oblique muscle (I0)
Excyclotorsion

myectomy.

Observations: Case 1 was of a 54-year-old man with torsional diplopia after a traffic accident. He showed 32° and
38° excyclotorsion in the primary and downward gazes, respectively. Case 2 was of a 56-year-old woman with
torsional diplopia after a brain tumor operation. She showed 25° and 33° excyclotorsion in the primary and
downward gazes, respectively. We simultaneously performed bilateral IR nasal transposition and IO myectomy in
these two cases. Postoperatively, case 1 presented with improved excyclotorsion, with 2° and 7° excyclotorsion
in the primary and downward gazes, respectively; case 2 similarly presented with improved excyclotorsion, with
4° and 12° excyclotorsion in the primary and downward gazes, respectively.

Conclusions and importance: Simultaneous bilateral IR nasal transposition and I0 myectomy are effective for
treating large-angle torsional deviations, especially in downward gaze, requiring only one operation. A new
surgical approach is suggested for the successful treatment of large torsional deviations, requiring only one

Inferior rectus muscle
Inferior oblique muscle
Trochlea nerve palsy

operation.

1. Introduction

Acquired bilateral trochlea nerve palsy often occurs after closed head
injury and presents a small vertical deviation in the primary position,
large V pattern, large torsional deviation usually exceeding 15° in the
primary position, and a bilaterally positive Bielschowsky head tilt test
(BHTT).! A recent study reported that only 70% of superior oblique
palsy patients fulfill the Parks 3 step test’; moreover, another study re-
ported that only 40% of true bilateral traumatic superior oblique paresis
had a positive Bielschowsky head tilt test on both sides, which may mask
the bilateral palsy.® Therefore, it is recommended to comprehensively
judge the diagnosis of bilateral superior oblique palsy and trochlea nerve
paresis based on the history, clinical findings including large torsional
diplopia, and imaging findings if possible.

The possible techniques for torsional deviation treatment of acquired
trochlea nerve palsy include inferior oblique muscle (I0) myectomy,
recession, anterior transposition and nasal transposition, superior obli-
que (SO) tendon tuck, Harada-Ito procedure, and contralateral inferior
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rectus muscle (IR) recession with/without nasal transposition. However,
these procedures are not sufficient for the treatment of large torsional
deviations, especially those exceeding 15° in the primary position, when
performed individually.

The double Maddox rod and synoptophore tests are subjective tests
used to evaluate torsional deviation. They can measure the torsion of the
primary and nine gaze positions, respectively, in detail. Moreover,
fundus photography confirms objective torsional deviation. In normal
individuals, the macula is located between the lines drawn horizontally
from the center and lower edge of the optic disc. However, in case of
excyclotorsional deviation, the macula is positioned further below the
lower edge of the optic disc.

Here, we report two cases of simultaneously performed bilateral IR
nasal transposition and IO myectomy for the successful treatment of
large-angle torsional deviation.
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2. Findings
2.1. Case 1

Case 1 was of a 54-year-old man with torsional diplopia for 30 years
caused by a traffic accident. He was referred to our hospital for a gradual
increase in the frequency of excyclotorsion. Best corrected visual acuity
(BCVA) equivalent to Snellen acuity were 20/15 and refractive errors
were —0.50D OU. Eye position examination showed that he had 6 prism
diopters (PD) left intermittent hypertropia at distance and 6 PD exo-
phoria at near via an alternate prism cover test (APCT). He showed a
positive BHTT to the left, and bilateral IO overactions and SO under-
actions. The Titmus stereotest result was Fly (—). The double Maddox
rod test revealed 30° excyclotorsion. He showed 1° exotropia, and 4°
and 12° esotropia with synoptophore, which is equivalent to 2 PD
exotropia, and 7, 21 PD esotropia (PD = degree x 1.74) in the upward,
primary, and downward gazes, respectively. He also exhibited 26°, 32°,
and 38° excyclotorsion in the upward, primary, and downward gazes,
respectively, as estimated by the synoptophore; the synoptophore often
shows different horizontal eye position results from APCT due to the
intervention of accommodation by looking into the device. We indicated
nine gaze positions of cyclotorsion on the synoptophore (Fig. 1A);
fundus photography revealed bilateral excyclotorsion (Fig. 2A).

Bilateral IR surgery of 1 muscle-width nasal transposition (no
recession) and IO myectomy were simultaneously scheduled under
general anesthesia. We performed first the I0 myectomy and then IR
nasal transposition as follows (Fig. 3): after a conjunctival incision, the
IR was hooked with a muscle hook; a 6-0 absorbable suture was then
passed through the tendon and the muscle was detached from the sclera.
In this case, the muscle was transposed nasally by 1 muscle-width
without recession; thus, the temporal end of the IR was sutured at the
nasal end of the insertion. The same distance (1 muscle-width) was
measured nasally along the spiral of Tillaux and the other end of the
suture was passed through the sclera. Both eyes underwent this
operation.

Postoperatively, the patient’s eye position presented ortho at a dis-
tance and 6 PD exophoria at near using APCT. The Titmus stereotest
results improved to Fly (+), Animal 3/3, and Circle 6/9; the double
Maddox rod test also improved to 1° excyclotorsion; he displayed 0°, 0°,
and 3° (equivalent 0, 0, 5 PD) esotropia in the upward, primary, and
downward gazes, respectively. He also indicated 0°, 2°, and 7° excy-
clotorsion in the upward, primary, and downward gazes, respectively,
estimated by the synoptophore. We indicated nine gaze positions of
cyclotorsion on the synoptophore (Fig. 1B), and bilateral excyclotorsion
indicated by fundus photography improved (Fig. 2B). The binocular
single vision field of view gradually improved and eye position had not
changed even 1 year after surgery.

2.2. Case 2

Case 2 was of a 56-year-old woman with torsional diplopia after a
brain tumor operation. She was referred to our hospital for excyclo-
torsion and V pattern esotropia. BCVA equivalent to Snellen acuity were
20/15 OU, and refractive errors were —2.25 D cyl —1.50 D Ax 20° OD,

A
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Fig. 2. Preoperative (A) and postoperative (B) fundus photography of the pa-
tient in case 1, showing bilateral excyclotorsion (A) that was improved after
operation (B).

The spiral of Tillaux

Fig. 3. The IR nasal transposition procedure where we moved IR 1 muscle-
width nasally along the spiral of Tillaux. IR: inferior rectus muscle, MR:
medial rectus muscle, LR: lateral rectus muscle.

and —4.75 D cyl —1.00 D Ax 160° OS. Eye position examination showed
10 PD esotropia and 6 PD right hypertropia at a distance and 18 PD
esotropia at near via APCT. She presented with V pattern esotropia (8 PD
esotropia and 10 PD right hypertropia in the upward gaze, and 25 PD
esotropia in the downward gaze) and showed a positive BHTT to the
right, and bilateral IO overactions and SO underactions. The Titmus
stereotest result was Fly (—). The double Maddox rod test results showed
30° excyclotorsion. She showed 11°, 14°, and 18° (equivalent 19, 24, 31
PD) esotropia, in the upward, primary, and downward gazes, respec-
tively; and 25°, 25°, and 33° excyclotorsion in upward, primary, and

B
0° 0° Inl1°
Ex 3° Ex 2° Ex 1°
Ex 9° Ex 7° Ex 6°

Fig. 1. Nine synoptophore gaze positions of the patient in case 1. A: preoperative score, B: Twelve-month postoperative score. Ex: excyclotorsion, In: incyclotorsion.
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downward gazes, respectively, estimated by the synoptophore. We
indicated nine gaze positions of cyclotorsion on the synoptophore
(Fig. 4A) and fundus photography revealed bilateral excyclotorsion
(Fig. 5A).

We simultaneously performed bilateral IR 3/4 muscle-width nasal
transposition, without recession in the right eye and 2-mm recession in
the left eye for correcting right hypertropia, IO myectomy, and 5-mm
right medial rectus muscle (MR) recession for esotropia under general
anesthesia. We performed first the I0 myectomy and next the IR nasal
transposition procedure, as in case 1, with the addition of MR recession
in the right eye (different from Fig. 3). We predicted that the surgical
effect of IR recession was 2.2 PD/mm based on our previous research
results,” the muscle was transposed nasally 3/4 muscle-width without
recession in the right eye and with a 2-mm recession in the left eye for 6
PD right hypertropia at distance.

After surgery, the patient’s eye position presented 8 PD esotropia at a
distance and 14 PD intermittent esotropia at near via APCT; V pattern
esotropia remained (16 PD and 25 PD esotropia in the upward and
downward gazes, respectively). The Titmus stereotest result was
improved to Fly (+), Animal 0/3, and Circle 2/9. The double Maddox
rod test also improved to 1° excyclotorsion. She showed 13°, 17°, and
17° (equivalent 23, 30, 30 PD) esotropia in the upward, primary, and
downward gazes, respectively; and 3°, 4°, and 12° excyclotorsion in the
upward, primary, and downward gazes, respectively, as measured by the
synoptophore. We indicated nine gaze positions of cyclotorsion on the
synoptophore (Fig. 4B). Bilateral excyclotorsion indicated by fundus
photography improved (Fig. 5B). Eye position had not changed even 1
year postoperatively. At the last follow-up, she was wearing prism
glasses for residual esotropia and the large excyclotorsion had improved.

3. Discussion

We have previously reported that congenital superior oblique palsy
patients with loose superior oblique tendon and vertical deviation larger
than 15 PD are good candidates for simultaneous surgery, including
inferior oblique weakening and superior oblique tuck procedure.’
Although congenital superior oblique palsy patients show large fundus
torsion, unlike acquired trochlea nerve palsy patients, they usually do
not complain of torsional diplopia.

Here, we reported the cases of a 54-year-old man and a 56-year-old
woman with injury-induced large-angle torsional diplopia who under-
went curative simultaneous bilateral IR nasal transposition and IO
myectomy without significantly affecting the horizontal eye position.

Two cases were diagnosed with and treated for acquired bilateral
trochlear nerve palsy, based on a history of severe closed head trauma, a
small vertical deviation in the primary position, a large torsional devi-
ation in the primary position increased in the downward gaze, a bilateral
IO overactions and SO underactions, a V pattern, and a bilateral excy-
clotorsion indicated on a fundus photograph.

Several techniques are known as possible therapeutic procedures for
torsional deviation of acquired trochlea nerve palsy. There remains a
controversy about the effectiveness of IO myectomy and the graded 10
recess procedure for correcting IO overaction.®” We prefer 10 myec-
tomy when it is scheduled simultaneously with the IR nasal

A
Ex 25° Ex 25° Ex 25°
Ex 25° Ex 25° Ex 25°
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Fig. 5. Preoperative (A) and postoperative (B) fundus photography of the pa-
tient in case 2, showing bilateral excyclotorsion (A) that was improved after the
operation (B).

transposition procedure because of the congestion at the muscle suture
site.

Regarding the corrective effects of the Harada-Ito procedure in
cyclotorsion, Bradfield et al.'” reported 8° and 12° by unilateral and
bilateral SO tendon advancement, respectively; Nishimura and Rose-
nbaum'! also reported 9.7° by unilateral surgery. Arici and Oguz'? re-
ported the effectiveness of SO tuck and I0 weakening procedures on
subjective and objective torsion; according to their report, the mean
decrease in subjective extortion was 6.2° after SO tuck, 2.3° after 10
anterior transposition, 1.3° after IO recession, and 2.6° after IO myec-
tomy and objective extorsion decreased by 5.8°, 4.4°, 3.1°, and 3.4°,
respectively. Lee et al.'® also reported the effectiveness of IO myectomy
for a 9.0° decrease in extorsion using digital fundus photographs. Stager
etal.'»!° reported anteronasal transposition of the IO and described that
when the IO was placed anteriorly and nasally to the IR, it was converted
from excyclotorsion to incyclotorsion. More recently, Saxena et al.'°
reported the corrective effects of IO anterior and nasal transpositions at
18.5° in 12 patients.

Unilateral IR recession with nasal transposition was reported by von
Noorden et al.'” and they indicated its effectiveness for correcting
cyclotorsion by as much as 5.8°. Ohmi et al.'® reported its corrective
efficacy at 7.8°, while Nemoto et al.'® reported it at 6.4°, and Okamoto
et al.?” at as much as 5.6° in a large patient group. They also reported”’
bilateral IR nasal transposition at 10.9°. In these reports, the muscle was
transposed nasally by 1 muscle-width. IR surgery is a simple and effec-
tive technique for correcting both torsional and vertical deviation. When
the IR is transposed nasally, the procedure effectiveness on torsion is
enhanced.

However, one operation is not sufficient to correct a large torsional
deviation of >20° in the primary position in any of the aforementioned
procedures, as in the two cases presented, and additional operations are
often required. Further, in acquired bilateral trochlea nerve palsy, in
addition to the primary position, the torsional deviation is particularly
large in the downward gaze. Because patients often have to look

B
Ex 3° Ex 3° Ex 3°
Ex 5° Ex 4° Ex 4°
Ex 12° Ex 12° Ex 7°

Fig. 4. Nine synoptophore gaze positions of the patient in case 2. A: preoperative score, B: Twelve-month postoperative score. Ex: excyclotorsion.
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downward from the primary gaze (e.g., when cooking, writing, reading
books, watching mobile phones, or using computers), this is a major
obstacle in daily life. However, there have been no reports on the effects
of correcting downward gaze torsional deviation.In this report, by
simultaneously performing bilateral IR nasal transposition and IO
myectomy, the excyclotorsional correction effect in case 1 was 30° and
31° in the primary and downward gazes, respectively, and 21° in both
primary and downward gazes in case 2. In addition, by adding a small
amount of IR recession in only the right eye, vertical deviation was
corrected in case 2. Therefore, we could correct a large-angle torsional
deviation in one operation and improve torsional and vertical diplopia
without significantly affecting the horizontal eye position in these two
cases. The torsional corrective effect of bilateral IR nasal transposition
and IO myectomy performed simultaneously exceeds the sum of the
torsional corrective effects of only IO myectomy or IR nasal trans-
position. The synergistic effect is currently unknown and requires
further research. Since the number of cases was still small and the
torsional correction effect was uncertain in simultaneous surgery
involving bilateral IR nasal transposition and IO myectomy, we were
concerned about an overcorrection in case 2. Therefore we limited the
movement to 3/4 muscle-width instead of 1 muscle-width. Further
studies should consider increasing the sample size.

4. Conclusions

Simultaneous surgery of bilateral IR nasal transposition and IO
myectomy is effective for treating large-angle torsional deviation in a
single operation. This may prove beneficial as simultaneous surgery
could contribute to sparing time, resources, patient distress, and risks
associated with repeat operations.
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