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Dear Editor,

ransorbital penetrating injury is one emergency faced

by ophthalmologists during primary care that requires
special attention because it can lead to serious ophthalmic
and neurological sequela. Of all head injuries, intracranial
penetrating injuries occur at a low rate of 0.4%", and trans-
orbital-cranial penetrating injuries are even more rare, but do
occur more frequently in young children than in adults”™.
Because the orbital roof is adjacent to the brain, trans-orbital-
cranial penetrating injuries may not only damage the eyeball,
orbital soft tissues, and optic nerve, but may also cause
intracranial damage, such as brain abscess, intracerebral
bleeding, cerebrospinal fluid rhinorrhea, pneumocephalus,
cerebral meningitis, and carotid-cavernous fistula, which can
result in death™. Despite the seriousness, it is difficult to
identify the degree of trans-orbital-cranial injury as the range
of injury is narrow and deep in most cases, and neurological
symptoms can take several days to weeks to manifest™. For
these reasons, the injury may not be diagnosed accurately in
the early stages. In addition, as most patients visit hospitals
after removing the penetrating object, the injury is easily
mistaken as a minor wound if there are no abnormal findings
on ophthalmic trauma examinations. Since infants cannot
communicate, it is difficult to identify the details injuries that
are not directly witnessed by guardians. Poor cooperation by
infants further hinders trauma evaluation.

The authors experienced a case of early detection and successful
treatment of a brain abscess caused by an unsuspected trans-
orbital-cranial penetrating injury by a wooden chopstick in a
one-year-old infant who initially showed pre-septal cellulitis.
We report this case with a literature review.

A one-year-old infant was walking around with wooden
cooking chopsticks, and the guardian found the infant
crying with a chopstick stuck in the left eye. The guardian
immediately pulled out the chopstick and brought the infant
to the hospital. On the first visit, ophthalmic examinations
including extraocular movement and pupillary reaction were
normal. Although there was mild upper eyelid swelling (Figure
1A) and bloody tears in the left eye, no wound was found in
the skin. When examined by opening the lid with a Desmarres
lid retractor, no clear wound was found in the eye. On orbital
CT, the shape of eyeball was well-maintained without signs
of eyeball rupture, and no intraorbital foreign body was
observed. The patient was diagnosed with pre-septal cellulitis
based on mild swelling in the upper eyelid (Figure 1B). The
general condition of the patient was favorable without fever
or whining. There were no abnormal vital or neurologic signs
except mild inflammation on blood tests. With pre-septal
cellulitis suspected, we decided to monitor the infant until the
next day after administering oral antibiotics. On examination
at the outpatient visit on the following day, upper eyelid
swelling had worsened and the patient was unable to open the
eye (Figure 1C). The patient was in favorable condition and
did not whine or seem to be in pain, but had a mild fever. As
pre-septal cellulitis had worsened, immediate hospitalization
was recommended. After admission, an empirical intravenous
antibiotic was administered under the consultation of the
pediatric department. Despite the administration of the
intravenous antibiotic, the upper eyelid swelling continued
to worsen, and an abscess-like lump was palpated in the
upper eyelid on the second day of hospitalization. Aside from
intermittent fever, the patient was generally in favorable
condition. On the third day of hospitalization, pre-septal
cellulitis had still not improved and the patient showed more
frequent intermittent fever than the day before. Therefore,
the intravenous antibiotic was changed to vancomycin, and
we decided to perform an orbital MRI the next day. Eyelid
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Figure 1 Changes of upper lid swelling and orbital CT findings after trauma A: Mild erythematous upper lid swelling of the left eye on

initial presentation; B: Orbit CT on initial visit shows intact eyeball contour and no intraorbital foreign body in the left eye; C: Aggravated lid

swelling of the left eye on the second day after the trauma.

Figure 2 Orbital MRI on the 4" day after the trauma A: Coronal view shows a small lesion with a peripheral high and a central low

intensity in the left frontal lobe, suggesting brain abscess (red circle); B: Another coronal view shows high intensity of the left upper lid area

suggesting pre-septal cellulitis, and a central low intensity lesion, suggesting orbital abscess (red circle); C, D: Axial and sagittal views show

a hyperintense linear track-shaped orbital abscess (red circles) and a pocket-shaped brain abscess (red arrows) from the left upper eyelid to the

left lower frontal lobe.

Figure 3 Recheck of orbital CT and operation A, B: Recheck of orbital CT from the first visit reveals a focal bony defect (red circles) in the

left orbital roof. No findings of intracranial damage above the penetration site are observed. C: Intraoperative photograph of abscess drainage

through an upper lid incision.

swelling persisted on the fourth day of hospitalization, and
the patient cried and tried to avoid examination, complaining
of pain when the eyelid was touched. The patient continued
to have an intermittent fever and exhibited whining behavior.
Orbital MRI was performed under sedation. Surprisingly, a
track-shaped abscess had formed in the upper eyelid and orbit,
and extended into the lower frontal lobe (Figure 2). The orbital
CT scan taken on the first visit was thoroughly rechecked, and
a small hole in the orbital roof was found on only one cross-
section of the coronal and sagittal view. However, there were
no findings of bleeding, damage, or inflammation in the brain
above the hole (Figure 3A, 3B). Emergency drainage was
performed through an upper eyelid incision to drain pus (Figure
3C). During the operation, the presumed chopstick penetration
site in the superior conjunctival fornix was checked, but no
wound was found. At the time of operation, the soft tissues of
upper orbit were considerably inflamed, but no bacteria were
identified on microbiologic culture. Immediately after the
operation, upper eyelid swelling improved rapidly. The patient
was transferred to the neurosurgery department for treatment

of brain abscess. Vancomycin and metronidazole were
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administered intravenously for six weeks. Brain MRI taken one
month after the operation showed complete disappearance of
the orbital and brain abscess. The patient completely recovered
without any ophthalmic or neurological sequelae.

The eyeball is surrounded by a solid sclera and intraorbital
fat, allowing flexible movement within the orbit. When a
blunt object impacts the eye, the eyeball is pushed toward
the orbital wall, usually avoiding direct eyeball injury. In a
transorbital penetrating injury, understanding the velocity and
trajectory of the penetrating object is important, especially
when that trajectory includes the orbital roof. In a low-velocity
penetrating injury, the object can change direction along the
orbital wall, passing through the optic foramen in the orbital
apex or orbital fissure, and cause damage to the optic nerve,
internal carotid artery, cavernous sinus, suprasellar cistern,
temporal lobe, pons, and brain stem™*. In contrast, in a high-
velocity penetrating injury, the object does not change direction
along the orbital wall but directly penetrates the orbital roof
and can cause localized brain damage™*. According to several
reports on transorbital penetrating injuries, frontal lobe damage
is most common, followed by superior orbital fissure and optic
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canal damage”™". In this case, the guardian did not witness
the accident, and the patient visited the hospital after the
chopstick was removed. Since there was no obvious wound,
the authors did not suspect a penetrating brain injury.

It is presumed that the chopstick stuck the eye when the infant
fell forward with a chopstick in one hand. The chopstick
pushed the eyeball downward and penetrated the orbital
roof through the superior conjunctival fornix between the
eyeball and upper eyelid, without damaging eyeball (Figure 4).
This would explain the lack of a visible wound on the skin
or bulbar conjunctiva. When the patient first visited the
hospital, the visible part of the eye up to the bulbar conjunctiva
was examined using a Desmarres retractor, but due to poor
cooperation, the deep, inner part of the superior conjunctival
fornix could not be thoroughly examined. During the
operation, we tried to find the injury site but could not, possibly
due to conjunctival wound healing. Despite the brain injury,
the patient did not show any abnormal neurological signs
such as paralysis or loss of consciousness. In brain abscess,
simultaneous manifestation of typical symptoms such as fevers,
headaches, and localized neurologic deficits only occur in
2%-34% of cases" . The mean time to symptom manifestation
is not immediately after the injury, but varies from 7 to 25d"*”.
In addition, brain abscess may not be discovered on imaging in
the early stages because rim-enhancing lesions, a typical sign
of brain abscess, only appear after the abscess has progressed
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to some degree
possibility of intracranial injury should always be suspected
even if there is no eyeball injury or abnormal neurological
signs. Understanding the accurate details of the injury and
predicting the trajectory of the penetrating object and location
of the injury can affect the prognosis. If the diagnosis and
treatment of brain damage caused by transorbital penetrating
injury are delayed, severe neurological sequelae such as loss
of consciousness, convulsions, hemiparalysis, hypesthesia, and
aphasia can occur™ !, Imaging studies are the most important
diagnostic method. CT scan should be performed to check
for brain damage as well as eyeball damage, orbital fractures,
and orbital foreign bodies. However, as the orbital roof is
thin and indented, small penetrations or fractures may be
easily missed. In this case, the authors missed the penetration
site on the orbital roof on orbital CT taken at the first visit.
There could be a problem from the missing of the penetration
site by authors in the orbit CT. However, the authors could
avoid the medicolegal problem with the patient’s guardian by
accurately re-diagnosing and successfully treating the patient
in a short time. If the patient’s condition became worse due
to delayed diagnosis and the treatment was unsuccessful, a
medicolegal problem could have occurred. When a penetrating
injury by a wooden object is suspected, an MRI must be done
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Figure 4 Presumed route of injury A: Orbital CT view; B:
Schematic view. The red bar indicates the penetrating object, a
chopstick. The chopstick is presumed to penetrate the orbital roof

through the superior conjunctival fornix.

because CT scan cannot identify wooden debris accurately!”.
Fortunately, in this case, the wooden chopstick did not break
or splinter, and no foreign bodies were left in the orbital or
cranial cavities. For transorbital penetrating brain injuries,
even those with initially mild symptoms, all patients should be
given intravenous antibiotics immediately after injury because
of high infection rates™”. In addition to infection by the
penetrating object itself, frontal sinus damage and the spread of
skin microflora increase the infection risk. In particular, wood,
an organic material, must be completely removed because
it becomes a focus for infection and inflammation when it
remains in the tissues, causing meningitis and brain abscesses
over several weeks to months!'*""". Furthermore, when the
dura is damaged due to an orbital roof penetrating injury,
cerebrospinal fluid leakage can occur and cause symptoms like
rhinorrhea and eyelid swelling!"”. In this patient, severe upper
eyelid swelling on the day after the injury may have been due
to aggravated inflammation, but it also could have resulted
from cerebrospinal fluid leakage through the penetration site
of the orbital roof and dura mater filling the tissue of the upper
eyelid.

If orbital cellulitis caused by transorbital injury does not
improve on antibiotic administration and is accompanied by
subperiosteal abscess, intracranial complications, and frontal
sinusitis, prompt surgical treatment is recommended"”. In
particular, because the mortality rate of brain abscess caused
by penetration of a wooden object is 12.5%-25%""", if the
brain abscess does not respond to antibiotics and residual
foreign bodies, fracture fragments, or hematoma are found
in the orbital or cranial cavity on imaging studies, prompt

15 In this case, the patient did

surgical treatment is critical'
not improve on antibiotic administration. However, a good
prognosis was obtained by performing incision and drainage
immediately after confirming the extension of the orbital
abscess to the brain on MRI.

This case of a trans-orbital-cranial penetrating injury, which

showed a very rare route of injury, demonstrated the importance
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of a full understanding of injury details, accurate identification

of the wound, thorough examination of imaging study results,

and prompt surgical treatment (when needed) in infant
injuries.
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