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Superior Oblique Atrophy on Magnetic Resonance Imaging with
Clinical Features in Unilateral Superior Oblique Palsy
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The Institute of Vision Research, Department of Ophthalmology, Yonsei University College of Medicine', Seoul, Korea
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Purpose: To investigate the correlation of superior oblique (SO) atrophy of magnetic resonance imaging (MRI) with clinical fea-
tures including surgical success in unilateral SO palsy.

Methods: This study was a retrospective review of the records of 38 patients who had undergone inferior oblique (I0) myectomy
due to SO palsy between January 2017 and March 2019 at our hospital. The patients with more than a 40% decrease of
cross-section areas using preoperative orbital MRI were categorized into the atrophic group (16 patients). We compared surgical
outcomes between the atrophic and non-atrophic groups.

Results: Preoperative |0 over-action and vertical deviation showed no significant difference, but the excyclotorsion in paralytic
eyes were more frequent in the atrophic group and the surgical success (62.5% vs. 95.5%), and the degree in improvement of
vertical deviation (7.17 + 5.19 prism diopters [PD] vs. 11.05 + 5.59 PD) was significantly lower in the atrophic group. The degree
of SO atrophy showed a weak correlation with the degree of improvement of hypertropia or diopter differences of bilateral head
tilting.

Conclusions: SO atrophy, detected using preoperative MRI of unilateral SO palsy patients did not show a definite correlation
with clinical features except for excyclotorsion in paralytic eyes but did show a clinically significant correlation with surgical
outcomes. Preoperative MRI can therefore be used for predicting surgical outcomes of 10 myectomy in unilateral SO palsy
patients.
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Figure 1. Orbital magnetic resonance imaging in planes at the
globe-optic nerve injection in central gaze in two patients with
supeior oblique (SO) palsy. (A) Patient with right SO palsy
without SO atrophy. (B) Patient with left SO palsy with SO
atrophy. Left SO is smaller than right SO with cross-sectional
area.
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Table 1. Patient demographics and clinical factors
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Variable (ﬁtrjpil 6}’) Nzr: itr;gl Y p-value
Age at surgery (years) 13.88 + 16.39 16.41 + 14.09 0.187
Sex (male/female) 9/7 10/12 0.517"
Laterality (right/left) 10/6 9/13 0.195"
Refractive error of paretic eyes (SE) -0.98 + 3.88 -0.87 + 2.05 0.143°
BCVA of paretic eyes (logMAR) 0.02 + 0.08 0.01 + 0.05 0.332°
Grade of inferior oblique overaction 2.88 + 0.50 2.77 £ 0.81 0.882"
Preoperative vertical deviation at primary gaze (PD) 11.94 + 8.65 10.35 + 5.84 0.638"
Preoperative maximal vertical deviation (PD) 17.63 + 9.24 16.32 + 10.22 0.543"
SO ratio 0.36 + 0.13 0.93 + 0.35 <0.001
Fundus excyclotorsion

Paretic eye 9 (56.2) 522.7) 0.047

Fellow eye 4 (25.0) 11 (50.0) 0.120"

Values are presented as mean + standard deviation or number (%) unless otherwise indicated.

SE = spherical equivalent; BCVA = best-corrected visual acuity; logMAR =

ters; SO = superior oblique.
*Wilcoxon Mann-Whitney test; 'Fisher’s exact test.

logarithm of the minimal angle of resolution; PD = prism diop-

667



- th5totatEts|x| 20204 K| 61 A

oFgt 9 AHUIAE THAe As I
(r=-0.387, p=0.016). 2% T AA}A| ZtE=o] T H
(improvement of hypertropia)2} THH|QY/H]okH]QF AFART H
2 v gL oFgl o] ATTAE K thr=0.414, p=0.010).
Wb wpe|ere] 9] A=t miHRbH|EkE|QE AT
A Bl G035t WAL Ho|x| oFtHp>0.05) (Fig. 2).

o

[}

X6z

EREE R

R sz g o

A ARE Q51 B9
Fagate] gl B9 3

ARLoRBeS AAEHA Hn] ShARORsRERE SR
Table 2. Comparison of surgical outcomes between two groups

. Atrophy Non-atrophy
Variable @ = 16) = 2) p-value
Success rate 10 (62.5) 21 (95.5) 0.028"
Secondary surgery 4 (25) 0 0.025"
Postoperative grade of inferior oblique overaction 0.25 + 0.68 0.00 + 0.00 0.093"
Postoperative vertical deviation at primary gaze (PD) 4.33 +7.46 0.20 + 0.89 0.022"
Postperative maximal vertical deviation (PD)* 6.00 + 9.84 0.91 + 1.69 0.062"
Improvement of vertical deviation at primary gaze (PD) 7.17 + 5.19 11.05 + 5.59 0.036
Values are presented as mean + standard deviation or number (%).
PD = prism diopters.
"Fisher’s exact test; 'Wilcoxon Mann-Whitney test; ievaluated at tilted status to the affected eye.
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Improvement of hypertropia (PD)
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Figure 2. Correlation between the ratio of paretic to normal side
supeior oblique (SO) and bilateral head tilt difference of hyper-
tropia (A), improvement of hypertropia after surgery (B), differ-
ence of the torsional angle between paretic eye and normal eye
(C). Bilateral head tilt difference only showed negative correla-
tion with SO area ratio (A). SO area ratio and improvement of
hypertropia showed only a weak positive correlation (B). There
was no significant correlation between SO area ratio and differ-
ence of torsion (C). PD = prism diopters.
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