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Introduction
Trans-orbital intracranial injuries are relatively uncommon, 

representing about 0.4% of head injuries, as the adult skull usually 
provides an effective barrier to penetration while trans-orbital injuries 
represent up to 24% of penetrating head injuries in adults. 

Impalement trauma often occurs accidentally and there are some 
cases reported in the literature, such as penetration of the skull by a 
steel bar but none with a good outcome and absence of ocular and 
cerebral complications.

For the treatment required a multidisciplinary team consisting of 
a neurosurgeon, ophthalmologist, maxillofacial surgeon, radiologists 
and anaesthesiologists. The orbit has a horizontal pyramid shape and 
any intra-orbital foreign body will either go through the weak frontal 
roof or will be directed to the apex of the orbit where there are two 
major openings, namely, the optic canal and the superior orbital fissure. 
Superior orbital fissure is larger than the optic canal. So it is more likely 
in this penetrating injury for the foreign body to pass through the first 
fissure than the second [1].

In this paper the authors present an interesting case of patient, 
victim of trans-orbital penetrating brain injury caused by a metal 
rod, with good recovery instead of the dramatically presentation 
documented by suggestive imaging.

Case Report
A 42-year-old male was surprised while he was stealing into an 

apartment. He tried to escape through the window, falling on a rod 
of the fence. The fire brigade intervention was necessary to cut the 
pole and transfer the impaled patient to the hospital (Figure 1). The 
patient arrived at the “S.M. Goretti Hospital” trauma Center in Latina, 
conscious and complete responsive with a 15 Points in Glasgow Coma 
Scale. External examination showed a right upper eyelid laceration 
greater than the diameter of the orbital rim, with a meter long 
metallic retained foreign body that hid the eyeball. Normal acuity and 
movements was observed in the left eye. 

Neurosurgeon was consulted for the traumatic eyelid liquorrea. No 
other medical problems were found. The rod was incautiously removed 
in the Emergency Room, without any radiological control. Computed 
tomography showed a bone fracture of the right orbital roof, floor and 

zygoma, both frontal sinus and multi-density lesions in the bilateral 
frontal lobe, pneumocephalus and subarachnoid haemorrhage (Figure 2).

Surprisingly, the right ocular globe was intact because the “burst” 
fracture of the orbital compartment (a comminuted fracture of the 
floor, roof, lateral and medial orbital walls) allows the ocular globe to 
dodge and assume a downward displacement without being smashed 
against an osseous wall.

The planning of treatment required a multidisciplinary strategy. 
This particular demands the expertise of maxillo-facial surgeons, 
ophthalmologists and neurosurgeons cooperation. After surgery, 
the patient underwent post-operative CT showing a good fracture 
approximation (Figure 3). The patient was then moved to the intensive 
care unit and his neurological status remained constant; after three 
days, sedation was stopped and the patient was discharged from the 
intensive care unit. A large spectrum antimicrobial therapy (Gram+, 
Gram-, Anaerobics and Fungi) had been administering continuously 
during hospitalization because of the high risk of intracranial septic 
complications. The patient had no immediate significant complications 
except for a slight paresis of the right superior rectus; the ocular globe 
remained intact. Unfortunately the patient on the fourth day post-
operative escaped from the hospital to avoid arrest by the police, not 
allowing us to make a long-term follow-up.

Regarding surgical approach, we performed a standard coronal 
incision with the bi-temporal flap elevation in a subgaleal plane up to the 
naso-frontal area. The pericranial flap was then outlined and pedicled 
anteriorly on the deep branches of the supraorbital and supratrochlear 
arteries. A subperiosteal dissection was then performed to elevate the 
pericranial flap from the skull to the level of the supraorbital rims. The 
fractured frontal sinus and anterior cranial fossa was exposed. A bi-
frontal craniotomy was performed and saved for replacement at the 
conclusion of surgery. Haemorrhagic and necrotic tissue was debrided 
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and the superior longitudinal sinus was clipped without difficulty. A 
large-scale duroplasty was performed with a bovine pericardial patch. 
Fibrin sealant was applied over the repair. The mucosa was removed 
from the frontal sinus walls as well as from the nasofrontal ducts. The 
pericranial flap is adapted in order to fit the anterior cranial fossa. The 
frontal volet was than replaced and secured with plates and screws. It’s 
imperative to relieve any sharp bony edges off the anterior aspect of 
the bone flap to prevent injury to the vascular pedicle of the pericranial 
flap. After cranialization, the nasofrontal ducts was obliterated with 
a piece of temporalis fascia, fibrin glue is applied over the ducts, and 
the pericranial flap is designed appropriately and folded in order to 
obliterate the dead space of the sinus. The anterior wall was replaced 
and secured using plates and screws. All bony impingements on the 
vascular supply of the flap must be relieved. The bi-temporal flap was 
then closed in a layered fashion and a pressure dressing is applied and 
maintained for 48 h [2,3].

Right eyelid incision was performed to expose and reduce the 
margin fractured with titanium plates and screws. Collagen membrane 
was used for orbital floor reconstruction. In this clinical case, although 
trans-orbital cranio-cerebral injuries can present dramatic and 
especially dangerous, we have obtained a good functional recovery.

Discussion
Impalement injuries are perforating injuries caused by rod-like 

objects, producing a canal-shaped wound track corresponding to their 
length [1].

The literature provides a long list of objects known to have 
penetrated the brain that includes knives, pitchforks, crochet hooks, 
knitting needles, breech pins, umbrella bibs, crowbars and iron rods, 
car antennas and scissors [4-12]. 

Most of such injuries are caused by wooden branches, which carry 
a high risk of intracranial infection [13]. 

It has been shown that penetrating trauma can lead to intracerebral 
haematoma, cerebral contusion, intraventricular hemorrhage, brain 
stem injury and traumatic pseudoaneurysms as well as carotid 
cavernous fistulas [14].

Cranial and maxillofacial CT scan without contrast are the imaging 
studies of choice in these kind of trauma and can help to analyze 
the trajectory of the foreign body and to observe whether the object 
traverses any major vascular areas, including the ICA (especially within 
the cavernous sinus) and the anterior and middle cerebral arteries. 
In case of suspicion for vascular injury, angiography should also be 
performed to evaluate for traumatic aneurysm, which can develop soon 
after a penetrating injury [9-10].

Usually but not in reported case, the removal of the metal rod 
from the orbit and skull must be performed in the operating room, 
under radiological control, to avoid brain and vascular damage the 
early surgical treatment must be performed and is the best procedure 
to reduce infections occurrence rate. Penetrating objects, left in place 
until surgical removal, have a significantly lower mortality rate than 
removed before surgery (26% vs. 11% respectively) [14]. Blind removal 
of the intracranial object is at risk of neurological and vascular damage 
if the trajectory is close to major vessels or important neural structures. 
Therefore an adequate surgical access allowing intracranial direct 
visualization of the object should be performed before its withdrawal 
[7]. Another possibility is to remove the foreign body under CT control 
with prompt detection and management of any complications; in this 
case, both operating room and angiographic team should be ready 
[9]. In patients with no CT evidence of intracranial haemorrhage or 
possible damage to vascular structures, the penetrating object, as 
in our subject, can be directly removed before surgical repair under 
general anaesthesia [10]. Even the trajectory of penetration excluded a 
major vascular injury; choice to withdraw the object blindly has been 
precipitous, because it could be fatal for the optic nerve and visual 
pathways, compromising the visual acuity.

According to literature, antibiotic therapy must be started on 
admission and although there are no data to support continuation after 
surgical removal, we strongly suggest in presence of cephalorachidian 
liquid leak continuing treatment three weeks, and in any case not less 
than one week [9,10,15].

In our case right eyelid incision was performed to expose and 
reduce the margin fractured with titanium plates and screws. Collagen 
membrane was used for orbital floor reconstruction.

Figure 1: The Patient arrived in ER dept. with the rod passing through 
frontal area entering in the superior eyelid pushing the eye globe.

Figure 2: An assial CT scan showing fracture of the right zygoma without 
eye globe laceration.

Figure 3: A 3D CT reconstruction  in submental view showing the frontal 
fracture.
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In most clinical case, although trans-orbital cranio-cerebral injuries 
can present dramatic and especially dangerous, it is possible to obtain 
a good functional recovery and marginal motory or sensorial damage.
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