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Abstract: Trapdoor fractures, or blowout fractures, result from muscle entrapment after orbital
floor fractures. The incarcerated muscles may become necrotic because of ischemia; immediate
surgery is recommended for symptomatic persistent diplopia or clinical evidence of entrapment.
We report a case of spontaneous resolution of diplopia in a patient with a high suspicion of a
trapdoor fracture. A 15-year-old girl presented with diplopia after being hit in the eye while
playing volleyball. Computed tomography did not show a fractured orbital bone, but the forced
duction test was positive when the left eye was pulled forward toward the left. Magnetic resonance
imaging was negative for edema and inflammation in the extraocular muscles. With observa-
tion only, the diplopia resolved 2 weeks after onset. A negative forced duction test confirmed
the resolution. Observation only may be appropriate in cases with posttraumatic limited ocular
movement, after imaging has excluded an emergent condition.
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Background

Orbital floor fractures, also known as blowout fractures, are fractures in which the
orbital bone is isolated from the orbital floor but with an intact orbital rim." These
fractures often occur during engagement in sports or play, motor vehicle accidents,
or assaults.>* The trapdoor fracture, also called a “white-eyed blowout” is a blowout
fracture in which a linear orbital wall fracture occurs.> A flap of bone then is dis-
placed outwardly, and it immediately returns to its original position.* This is caused
by muscle entrapment or connective tissue septa after the orbital floor fracture,** and
without emergent release, the incarcerated muscles may become necrotic because of
ischemia.®® In the chronic phase, fibrosis may also develop from inflammation, caus-
ing permanent ocular movement disorders.*>%° For this reason, immediate surgery is
often recommended for orbital floor fractures with symptomatic persistent diplopia
or clinical evidence of entrapment.”®!* We report a case of spontaneous resolution of
diplopia in a patient with a high suspicion of trapdoor fracture.

Case presentation

A 15-year-old girl sustained a mild blow to her left eye while playing volleyball and
later noticed diplopia with mild pain at the inner canthus, with no nausea or vomiting.
She presented to our clinic the day of the injury with esotropia. The Hess chart examina-
tion showed an abducent disorder of her left eye (Figure 1A). Both pupils were round
and of equal size. The best-corrected visual acuity (BCVA) was 1.2 bilaterally; other
ophthalmic examinations showed no abnormalities except for limited ocular move-
ment of the left eye. Since a posttraumatic abducent disorder was observed in the left
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Figure | The Hess chart examination at the initial visit.

|eseu

|eseu

e ;.—I;.tc:

Lat. Rec

Notes: (A) The Hess chart examination at the first clinic visit showed substantially limited abducent of the left eye. (B) The Hess chart examination 2 weeks later shows
that the limited abduction of the left eye was fully recovered. Each arrow indicates the direction of action on each extraocular muscles.
Abbreviations: Sup., superior; Inf,, inferior; Lat., lateral; Med., medial; Rect., rectus muscle; Obl., oblique muscle.

eye, the Radiodiagnostics Department in our hospital imaged
the eye for an orbital floor fracture. However, the thin slice
(1 mm) computed tomography (CT) scans were negative,
and maxillary sinuses were intact with no fluid or fractures
(Figure 2A). To identify paralysis or functional damage,
we consulted specialist strabismologists in our department.
The forced duction test was performed by them and was
unexpectedly positive when the left eye was pulled forward
to the left side, indicating the presence of incarceration, with
an inapparent orbital bone fracture and suspected trapdoor
fracture. Magnetic resonance imaging (MRI), including short

tau inversion recovery (STIR) imaging, a modality for fat
suppression and enhancement of edema and inflammation in
bodily tissues,'' was performed to confirm edema and inflam-
mation in the extraocular muscles. The scan was negative for
edema and inflammation and other abnormalities (Figure 2B).
The Otolaryngology — Head and Neck Surgery Department
in our hospital recommended observation without surgery
because the visual acuity (VA) was good and imaging showed
no fracture, muscle entrapment, edema, or active inflamma-
tion. The symptoms remained the same until 2 weeks later,
when the patient reported sudden resolution of the diplopia.
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Figure 2 The orbital imaging with CT and MRI at initial visit.
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Notes: (A) Orbital computed tomography (CT) images (horizontal section and a constructed image) and magnetic resonance imaging (frontal section) at the first clinic visit
showed no apparent orbital fracture or transposition. As well, maxillary sinuses were intact, with no fluid or fractures. (B) Short tau inversion recovery (STIR) magnetic
resonance imaging (MRI) of the orbit at the first clinic visit improved visualization of bodily tissues by providing enhanced contrast with fat suppression.?’ There was no
enhanced region in the extraocular muscles or surrounding tissue, indicating there was no orbital edema and/or inflammation.

A Hess chart examination and a forced duction test were
normal that day (Figure 1B). Two months later, there were
no sequelae, including diplopia.

Discussion

No apparent objective evidence of orbital fracture was found
in this case, although we used a CT with a thin slice (1 mm).
In addition, suspicious symptoms of blowout or entrapment
of extraocular muscles, such as the oculocardiac reflex
(nausea, vomiting, bradycardia, and syncope) were absent.
We also considered psychogenic esotropia in the differential
diagnosis, which is concomitant squint without any organic
state and caused by a psychogenetic etiology.!' However, the
patient had limited abduction of her left eye and a positive
forced duction test when the left eye was pulled to the left.
The patient also reported discomfort of the left inner canthus
when the left eye was pulled toward the left, which indicated
an organic state but no psychogenic etiology. A CT generally
provides excellent bone images and is highly sensitive for
imaging orbital floor fractures but is imperfect (sensitivity,
96%; specificity, 71%).'> We suspected that the limited move-
ment of the left eye was caused by a trapdoor fracture, despite
the absence of an apparent fracture on the CT, ie, when the
left eye was hit by the volleyball, the medial orbital wall
would likely have sustained a microfracture. Subsequently,
orbital tissue might be entrapped in this space.

The indications for immediate surgery for orbital floor
fractures are commonly symptomatic persistent diplopia,
muscle or soft tissue entrapment on the CT, and positive
forced ductions or other clinical evidence of entrapment,
enophthalmos (>2 mm at presentation), oculocardiac reflex,

fractures comprising greater than 50% of the orbital floor, or
no clinical improvement over several weeks.* '* Most studies
have reported that earlier surgical intervention for children
with entrapment results in better outcomes than does later
intervention,”*"*'® whereas Criden and Ellis'’ reported that
recovery of extraocular motility was prolonged in children
compared with adults, despite early surgical intervention. In
addition, numerous possible complications are associated
with surgery for orbital floor fractures in children, such as
infection, hemorrhage, motility problems (restriction and per-
sistent diplopia), implant-related complications (migration/
extrusion, palpable hardware, autologous graft donor site
pain), muscle or optic nerve incarceration or compression,
fistula, cyst and mucocele formation, cosmesis, infraorbital
dysesthesia, and lacrimal system problems (dacrocystitis,
obstruction).”!>1¢1719 T the current case, following an ath-
letic injury, there was no sign of an orbital fracture on the
CT, but the patient had diplopia and positive forced duction.
Ordinarily, this patient might have been a surgical candidate.
However, we chose observation because results showed nor-
mal ophthalmic findings, with no ocular motility problems
other than diplopia, and she was asymptomatic. In addition,
STIR-MRI did not detect any abnormality that might lead to
irreversible fibrosis in the extraocular muscles. In fact, the
situation resolved completely without any complications,
including diplopia.

In conclusion, we had an unusual experience with an
orbital trapdoor fracture. Physicians may choose to observe
patients without surgery in cases of posttraumatic limited
ocular movement, after CT and STIR-MRI have excluded
conditions that require emergent care.
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