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Orbital penetrating injuries are uncommon and occur following accidental entry of
objects through orbit. The authors report an interesting case of right frontal abscess
resulting from orbitocranial penetrating injury due to accidental penetration of wooden
stick into the right eye, which remained undiagnosed. A 70-year-man presented with
complaints of headache and vomiting for few days. His computed tomographic (CT)
scan of the brain revealed peripheral rim-enhancing cystic lesion in the right frontal
lobe with perilesional edema, mass effect, and midline shift. Orbital CT scan revealed
hyperdense lesion just lateral to medial orbital wall. Magnetic resonance imaging
of the brain showed cystic peripheral rim-enhancing lesion that was homogenous
hypointense on T1-weighted images and homogenous hyperintense on T2-weighted
images. The patient underwent right frontal craniotomy. Pus was drained out, and
abscess wall was excised. Foreign bodies protruding through fractured orbital roof
were found and removed. He made good clinical recovery. He has received intrave-
nous antibiotics for 2 weeks followed by 4 weeks of oral antibiotics. He had no visual
symptoms. The authors report the case, review the literature, and highlight need for
imaging in every case of orbital penetrating injury to prevent the life-threatening cere-

= abscess

Introduction

Brain abscess most commonly occurs from hematogenous
dissemination from a distant infection. Other causes are local
spread from a contagious infection following penetrating for-
eign-body injury or as a postoperative complication. Penetrating
cranial injuries constitute 0.4% of all head injuries.! Transorbital
craniocerebral penetrating injuries account for 24% of penetrat-
ing head injuries in adults and around 45% in children. These
injuries are associated with significant morbidity and mor-
tality.>* Often, these injuries can be easily missed and remain
undiagnosed until patients present with complications, as in
this case. A variety of complications such as orbital cellulitis,
cerebral abscess, meningitis, delayed neurologic deterioration
related to slowly expanding intracranial hematoma, and mor-
tality have been reported due to delayed diagnosis.>® Therefore,
early recognition of foreign bodies by appropriate radiologic
images can prevent life-threatening complication.
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bral parenchymal complications.

Case Report

A 70-year-man was brought to the emergency neurosur-
gery department from another hospital with complaints
of headache and vomiting for few days. He was drowsy
but easily arousable. His neurologic examination revealed
no other abnormality except papilledema on funduscopy.
He had no history of head trauma, middle ear infection, or
paranasal sinus infection. He was nondiabetic. On detailed
inquiry, the family gave a history of right-sided cataract sur-
gery 4 months back from which he recovered well. About
8 weeks later, a thin wooden stick accidentally entered into
the patient’s right eye while playing with his grandchildren,
following which he had excessive bleeding from the inju-
ry site that was controlled by compression dressing. Within
the next few hours, in addition to significant swelling of the
eyelid, he developed a red eye. The previous ophthalmologist
was consulted once again who administered oral medications
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following a complete examination. The swelling subsided in
a few days and eyeball congestion disappeared. Three weeks
after accidental orbital injury, the patient developed head-
ache and vomiting. He was referred to the authors with mag-
netic resonance imaging (MRI) of the brain that revealed 3.5
x 4.2 x 4 cm size mass lesion in the right frontal lobe, which
was homogenous hypointense on T1-weighted images and
homogenous hyperintense on T2-weighted images. Lesion
showed peripheral rim of enhancement on axial and coronal
view (=Fig. 1A-D). When all the other causes of frontal lobe
abscess were ruled out, in view of the clinical history of or-
bital injury, computed tomographic (CT) scan of the orbit and
brain was performed. CT brain revealed cystic mass lesion
in the right frontal lobe (=Fig. 2A). Orbital coronal cut CT of
the bone window showed fracture orbital roof and axial cut
showed presence of foreign body in the right orbit, very close
to the medial orbital wall (=Fig. 2B, C). Under general anes-
thesia, the patient underwent right frontal craniotomy. Brain
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was full and edematous. With the help of a brain cannula,
the abscess cavity was entered and approximately 40 cc of
brownish colored non-foul-smelling thick pus was aspirated
out (=~Fig. 3C). The brain became lax following the abscess tap.
On gentle retraction of the frontal lobe, adhesions were not-
iced between frontal pole and the underlying dura over the
orbital roof. On separation of the same, a defect in the orbital
roof was noticed through which bone pieces were protruding
out and communicating with the abscess cavity. The abscess
wall was defined and excised completely (~Fig. 3C). The defect
in the orbital roof was full of inflammatory tissue and small
bone pieces that were removed. To the surprise, two pieces of
greenish yellow wooden foreign body were seen in the orbit,
which were removed (~Fig. 3A, B). Frontal base and orbital roof
were cleaned with antiseptic solution and normal saline. Or-
bital roof was covered with Spongostan (Johnson & Johnson).
Dura was then closed primarily. Gram stain study showed
presence of pus cells, but no growth of any organism.
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Fig. 1 Magnetic resonance imaging of the brain showing mass lesion in the right frontal lobe, which was homogenous hypointense on T1-weighted images
(A) and homogenous hyperintense on T2-weighted images (B). Lesion showing peripheral rim of contrast enhancement on axial (C) and coronal view(D).
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Fig. 2 CT scan of the brain plain study axial view showing right frontal cystic lesion with mass effect and midline shift (A), CT bone window
axial and coronal cuts showing presence of hyperdense foreign body (B, C).

Fig. 3 Intraoperative picture showing foreign body into the orbit (A), approximately 1 x 1 cm size two wooden foreign bodies (B) and (C) in the

abscess wall.

Postoperative course was uneventful. Patient received
intravenous antibiotics for two weeks followed by oral
antibiotics for four weeks. Postoperative ophthalmic exam-
ination revealed no abnormality. At three months follow up,
there was no evidence of orbital infection or recurrence of
intracranial abscess.

Discussion

Penetrating brain injuries are more common in war-related
condition and occurred due to bullets and pellets. Penetrat-
ing injuries in civilian setup are uncommon. The various obj-
ects reported include pencil,® metal,” bicycle handle? knife,®
penetrating gunshot,'® toothbrush,' and arrow.!? Transorbital
penetrating craniocerebral injuries are more common in the
pediatric population as compared with adults and are very rare
in the geriatric age group. These injuries can be easily missed
and remain undiagnosed until patients present with the com-
plications such as orbital cellulitis, cerebral abscess, and men-
ingitis. Incidence of brain abscesses in children as a result of
penetrating cranial injuries range from 4.8 to 16%." They are
associated with significant morbidity and mortality. The aut-
hors have reviewed the cases of craniocerebral penetrating
injuries and noticed their rarity in the elderly population.®

The hard bony cranium protects the brain and prevents
easy entry of foreign objects into the skull. However, there
are certain weak points in the skull that allows easy entry of
foreign objects. Temporal bone (especially in children) and
orbit are the two common sites of foreign-body entry. Supe-
rior orbital fissure, inferior orbital fissure, and optic canal are
the natural areas of an orbit that provide a direct access to
the brain. In addition to these, the medial wall and roof are
weak areas of the orbit that allows easy entry of the foreign
body into the brain. These different routes of injury produce
different types of craniocerebral injuries. Classification based
on orbital bone anatomy and associated injury helps in the
management of these injuries, decision making for surgical
approaches, and anticipating potential types and sites of
intracranial complications related to foreign-body penetra-
tion.”? Turbin and colleagues analyzed the pattern of trans
orbital intracranial injury and divided the orbital surface into
different zones.> This case fits the zone 4 of the proposed
classification.

Orbital penetrating injury can be diagnosed on the basis
of clinical history, examination, and imaging. Nonoccult tran-
sorbital penetrating injury occurs when a part of the foreign
body is still attached to the proximal wound, and the occult
injury is the one in which the trivial superficial proximal

Indian Journal of Neurotrauma Vol. 14 No. 3/2017

147

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.



148

Civilian Occult Orbitocranial Penetrating Injury Presenting with Cerebral Abscess in Elderly Patient

penetration tract does not draw medical attention to the
presence of a foreign body. In some cases, penetrating foreign
body might be missed and remain undiagnosed especially
when eyelid laceration is sutured without any exploration,
as in this case.

The surgical approach depends on the type of injury sus-
tained, location of the foreign body, and probable complica-
tions. In this case, the primary injury as well as penetrating
object was completely missed, which resulted in a delayed
presentation in the form of an intracranial abscess. Orbital
penetrating injury was a retrospective diagnosis. The authors
approached the abscess through right frontal craniotomy,
and during the surgical procedure, adhesions between the
dura mater of the frontal lobe and the periorbital defect pro-
vided a hint to look for the presence of a foreign body. Various
pathogens for abscess formation were reported in the litera-
ture. Among them, Streptococcus and Staphylococcus are the
most common.' There were no organisms found in this case.
Outcome following penetrating injury depends on the nature
of the object, injury sustained from the object, the extent of
intracranial injury, and the presence or absence of infection.

Conclusion

Transorbital craniocerebral penetrating injury can be eas-
ily missed, especially in elderly patients, and can result in
life-threatening complications. High index of suspicion in
clinical and radiologic examination can help in the early di-
agnosis of retained foreign body and prevent delayed onset of
life-threatening neurologic sequelae.
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