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Abstract

Imaging of Superior Oblique Palsy (SOP) consistently shown a vari-
able degree of hypoplasia of the paretic Superior Oblique muscle (SO)
and variable trochlear nerve absence. But SO absence is very rare in
imaging examination, especially in both eyes.
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Introduction

Superior Oblique Palsy (SOP) is the most common type of
vertical deviation, characterized by hypertropia of the paretic
eye and hypertropia worsening in addution of paretic eye and
Abnormal Head Posture (AHP). However, bilateral SOP show a
remarkable V pattern and excyclotropia of fundus. The main
clinical treatment methods include prism, botulinum toxin in-
jection of ipsilateral inferior oblique muscle and surgery man-
agement.

Case presentation

A 7-year-old female presented with outward and upward de-
viations in either her right or left eye. When looking to the right,
the deviation of her left eye was notably more pronounced.
Conversely, when gazing to the left, her right eye also exhibited
hyper-deviation without AHP.

The nine-gaze photograph revealed profound underaction of
the SO in both eyes, measuring at -4, coupled with pronounced
overaction of the Inferior Oblique muscles (10), graded at +3
(Figure 1). In primary position, the exodeviation measured 40

PD at distance and 45 PD at near when either the right or left
eye served as the fixating eye. When looking upwards, the exo-
deviation intensified to 45 PD, while downward gaze resulted
in a decrease to 20 PD, indicative of a V-pattern exotropia. Fun-
dus photos show a remarkable excyclotropia in left eye (Fig-
ure 2). Orbital CT examination: CT scans disclosed a virtually
absence of bilateral SO in both axial and coronal sections, as
indicated by the orange arrows in Figure 3. Therefore, clinical
diagnosis is congenital SOP (OU) and V pattern exotropia (OU).
To treat V pattern exotropia, Bilateral Lateral Rectus Recession
(BLR) and inferior oblique muscle anterior transposition (I0OAT).

In accordance with the findings from the orbital CT, an ex-
ploratory examination of the SO was carried out across its tem-
poral aspect (depicted in Figure 4A,D), inferior aspect (Figure 4
B,E), and nasal aspect of the superior rectus muscle (Figure 4C,
F), denoted by the orange arrow. This exploration revealed the
absence of any SO tendon in either eye. Therefore, this is a case
of congenital bilateral SO absence.
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Figure 1: Preoperative ocularmotility.

Figure 4: Intraoperativephotographs of right eye (A-C) and left eye (D-F)
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Discussion

The congenital absence of SO is a highly unusual phenom-
enon, yet it stands as the most prevalent among all congenital
absence of EOMs [1-8]. Notably, many patients initially identi-
fied as having an absent SO tendon during strabismus surgery
are, in fact, suffering from agenesis of SO. Some cases involve
the absence of a SO tendon, yet coronal or axial MRI scans can
still reveal attenuated remnants of the SO bellies [2]. Whether
occurring unilaterally or bilaterally, the absence of SO invari-
ably manifests as Superior Oblique Palsy (SOP), a predominant
form of incomitant vertical strabismus. SOP is typified by hyper-
tropia of the affected eye, SOUA and IOOA (or either of these
conditions), along with compensatory head tilts and a positive
Bielschowsky test. Other characteristic clinical presentations
include V-pattern strabismus, excyclotorsion, atrophy or ab-
sence of SO as discerned from orbital imaging studies. Bilateral
SOP typically presents with more pronounced excyclotorsion, a
more exaggerated V-pattern deviation, alternating hypertropia
in right or left gaze (with right hypertropia when gazing left and
left hypertropia when gazing right), and a positive Bielschowsky
test in both eyes.

While congenital absence of SO is indeed infrequent, accu-
rate preoperative diagnosis is crucial given the various surgical
strategies involved. The following factors, often indicative of
severe SOP, can also suggest congenital absence of SO [1,3-6].
(1) A conspicuously large and persistent vertical deviation in
primary gaze, (2) Severe SOUA, as evidenced by a grade of -4
deficiency, (3) Absence of Abnormal Head Position (AHP), (4)
Coexisting V-pattern horizontal deviation, (5) Most significantly,
confirmation of SO absence in both coronal and axial sections
via CT/MRI scans of the orbit, (6) Lastly, the inability to visu-
ally identify or palpate the SO tendon during surgical explora-
tion. It is worth noting, however, that when the SO tendon is
not encountered during surgery, it may not necessarily imply
complete absence; the muscle could possess an exceptionally
abnormal insertion or be profoundly hypoplastic. The absence
of SO is relatively more prevalent in patients with craniofacial
dysostoses, such as Crouzon’s syndrome and similar conditions.

Orbital imaging using MRI/CT scans plays a pivotal role in the
assessment of congenital SOP. Consistent with prior research in-
volving MRI analysis of SOP cases, there is frequently a variable
extent of hypoplasia of the affected SO, with the muscle volume
in the paretic eye commonly appearing significantly smaller
compared to the unaffected eye [7]. Observations have indicat-
ed that the degree of muscle hypoplasia in congenital SOP cases
can vary widely, spanning a continuum from complete aplasia
to nearly normal development. In a study focusing on individu-
als with congenital SOP, 73% of subjects presented with an ab-
sent ipsilateral trochlear nerve and varying degrees of SO hypo-
plasia, whereas 27% had a seemingly normal SO and trochlear
nerve bilaterally [7]. Sato et al. noted that in congenital SOP,
there are two predominant peaks in the distribution of muscle
size as a percentage of the normal side: one between 20% and
40%, and another between 90% and 100% [2]. Consequently,
a broad spectrum of SO hypoplasia is typical among patients
with congenital SOP, but a complete absence of SO is extremely
uncommon [8]. Our patient exhibits a total absence of bilateral
SO, representing an extremely rare condition.The ratio of the
paretic to normal side SO volume offers exceptional predictive
value in diagnosing congenital SOP. Thus, we recommend that
orbital imaging should be considered a standard component of
the diagnostic workup for SOP.

Clinically distinguishing the presence or absence of the troch-
lear nerve in patients with congenital SOP poses a challenge,
necessitating the use of high-resolution MRI technology, ideally
with a 3 Tesla (3T) system or above, utilizing 0.25 mm section
thickness and an oblique axial scanning plane aligned parallel
to the trajectory of the trochlear nerve, combined with expert
interpretation [5]. Yang and colleagues have demonstrated that
the ratio of paretic to normal side SO volume, as well as the
area measurement at the optic nerve-globe junction, provides
an excellent predictive indicator for trochlear nerve absence.
They concluded that patients with congenital SOP exhibiting
a substantial SO hypoplasia of <75% relative to the unaffected
side are more likely to have an absent trochlear nerve [5]. In
light of these findings, it is plausible that our patient may have
bilateral absence of the trochlear nerve.

Conclusion

Orbital imaging using MRI/CT scans plays an important role
in the assessment of congenital SO absence, but an exploratory
examination can provide more evidence to support our diag-
nosis. In spite of this, |0 weakening surgery can still effectively
improve the coordination of eye movements.
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