
Case Report

An Unusual Penetrating Head Trauma
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ABSTRACT
Backround: Penetrating injuries, except for ones caused by fire arms, may
lead to limited damage due to low penetration speed.
Case: A 35-year-old male patient was brought to our clinic due to penetration
of a nail to his head following falling down in the construction site where he
was working. There were no focal or lateralizing neurological findings, nor
were there any pathology related to the fundus of the eye. On the computed
brain tomography, it was observed that the nail had penetrated from the lateral
orbital wall into the orbita and it had reached the medial orbital wall by
crossing the bulbus and orbital nerve. The patient underwent neurosurgery
and ophthalmology consultations and an urgent operation was planned. No
complications related to the wound or the operation occurred.
Conclusion: The purpose of surgery in penetrating head injuries is removal
of the penetrating object and the debridement of the affected tissues following
the emergent stabilization of the patient. Although intracranial and transorbital
penetrating injuries tend to lead to local tissue damage, clinicians also should
be focused on late complications.

ÖZET
Girifl: Günümüzde penetran kafa travmalar›n›n en s›k sebebi olan ateflli silah
yaralanmalar› d›fl›nda kalan penetran yaralanmalarda penetrasyon h›z› düflük
oldu¤u için hasar s›n›rl› kalabilir.
Vaka: 35 yafl›nda erkek hasta, çal›flt›¤› inflaatta, kay›p düflmesi sonucu kafas›na
çivi sapland›¤› gerekçesiyle servisimize getirildi. Fokal veya laterilizan
nörolojik bulgu, görme ve göz dibine ait patoloji tespit edilmedi. Bilgisayarl›
beyin tomografisinde, çivi sol lateral orbita duvar›ndan orbita içine girmifl ve
bulbus ve orbital siniri arkadan çaprazlayarak orbita medial duvar›na ilerlemifl
olarak gözlendi. Nöroflirurji ve göz hastal›klar› ile konsülte edilen hastaya,
acil operasyon planland›. Yaralanmaya veya operasyona ba¤l› komplikasyon
izlenmedi.
Sonuç: Hastan›n acil stabilizasyonunu takiben penetran yabanc› cismin
uzaklaflt›r›lmas›n›n h›zland›r›lmas› ve etkilenmifl bölgelerin debridman› cerrahi
tedavinin hedefidir. ‹ntrakranial ve transorbital penetran yaralanmalar›, lokal
doku hasar› ile sonuçlanmak e¤iliminde olsa da yaln›zca bafllang›ç doku
hasar›na de¤il, ayn› zamanda geç dönem komplikasyonlara da odaklan›lmal›d›r.
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INTRODUCTION
Penetrating brain and skull injuries are relatively less common
than other types of head traumas and they constitute a proportion
of 0.4% among all (1,2). In the recent century, the most common
cause of penetrating head traumas are firearm wounds; but in the
past, the most common were knives (3). A relatively rare cause of
penetrating head traumas is accidental injury with penetrating
objects (4). Although the calvarium is an effective barrier, thinner
bone areas such as the temporal region and the orbit make the
penetration of the sharp objects possible (5).
The basic treatment approaches in penetrating head injuries caused
by firearms or other reasons are similar, including the basic surgical
approach, prevention of early and late infections, control of
increased intracranial pressure and prevention of secondary damage
to the injured area. On the other hand, the damage is limited in
penetrating head traumas caused by objects other than firearms,
because the speed of penetration is low, but these kinds of wounds
are specific, since the penetrating object may keep its presence
in the wound and be contaminated (6,3).

CASE REPORT
A 35-year-old male patient was brought to our clinic due to
penetration of his head by a nail following a sliding fall from the
standing position without rolling, at the construction site he was
working.
On the initial evaluation performed in the emergency unit of the
hospital the general status of the patient was moderate; he was
conscious, Glasgow Coma Scale (GCS):15 (E4M6V5), orientated,
cooperative, and vital signs were within normal limits and stable.
On physical examination, a rusty nail, approximately 15 cm long
was seen to have penetrated into the left lateral wall of the orbit
from above the zygomatic bone in its half length, with its blunt
end (not the sharp, pointed end) (Figure 1). There were no focal
or lateralizing neurological findings, nor were any pathologies
related to the fundus of the eye or vision. Examinations of other
systems were unremarkable.
On the antero-posterior, left lateral and town direct skull X-rays,
the nail in question was observed to have been stuck in the skull
from its head portion half its length. On CBT, it was observed
that the nail had penetrated from the lateral orbital wall into the
orbit, reaching the medial orbital wall by crossing the bulbus and
the orbital nerve from their posterior aspects (Figure 2). No
additional intraorbital or intracranial pathologies were noted.
The patient was administered 500 IU intramuscular (IM) human
antitetanus immunoglobulin and 3000 IU IM tetanus antiserum.
The patient underwent consultations by the neurosurgery and
ophthalmology departments and an emergency surgery was
planned. Due to lack of an orbital surgery team, it was
recommended that the patient be dispatched to a center where
orbital surgery could be performed.
The foreign body was removed with general anesthesia in the
operating room. Four parenteral antibiotics were administered to
the patient in the postoperative period. The patient had no problems
of vision. No injury-related or any peri-operative complications
occurred. The patient was discharged on the seventh postoperative
day. No complication occurred on follow up in the first month.
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DISCUSSION
The emergency treatment of penetrating head injuries requires
local homeostasis, as well as the traditional ABC approach and
a security circle (7). Because these injuries are closed fractures,
prophylaxis for tetanus and wide spectrum antibiotics which can
pass the blood-brain barrier should be administered (6,7). In our
patient, an injury with a rusty and contaminated object (a rusty
construction nail) in quite a dirty environment was in question.
Therefore, prophylaxis for tetanus and intravenous antibiotics
were administered during the stabilization in the emergency unit
simultaneously with diagnostic procedures.
The basic aims of surgery are prompt removal of the penetrating
foreign material and the debridement of the scalp, skull, dura and
the affected parenchyma (8). Our patient was operated in the first
hour of his admission to our hospital, where the foreign material
was removed and appropriate debridement was provided.
Transcranial foreign material injuries have their own injury
mechanisms on neuronal and vascular structures. They are separated
from firearm injuries on the basis of the speed of the wounding
mechanism and the absence of the concentration zone around the
coagulation necrosis which is a finding in firearm injuries (6,9).
Although these kinds of low speed penetrating injuries tend to

(Figure 1)

(Figure 2)
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conclude as local brain damage rather than a diffuse injury,
possibilities such as late-stage brain abscesses, cerebrospinal
fistula formation, vascular thrombosis and hemorrhages should
be considered besides the initial brain damage.
Long and thin objects carry considerable risks for intracranial and
intraorbital areas. The shape and the position of the eye ball and
the orbit provide a tendency for direct penetration towards the
internal carotid artery, which is one of the weak points of the orbit
(6,10). In case of intraorbital foreign bodies, loss of vision may occur
in the acute period due to the effect of the object on the globe,
optic nerve, ocular blood supply, or in late periods it may emerge
as a complication of infection. Foreign bodies such as glass, pieces
of wood or metals are tolerated well, whereas organic substances
are not (11,12). The complications of penetrating transorbitally
foreign materials are proptosis, chronic fistulae, diplopia, orbital
cellulitis, limitation of eye movements, injury to eye muscles and
the optic nerve, endophthalmitis or panopthalmitis, hemorrhage
into brain parenchyma, meningitis, epilepsy, brain abscess and
tetanus. A CSF fistula may occur as a complication. These fistulae
may cause edema of the eyelids by the orbital route (orbitorrhea),
or may present as rhinorrhea because of a fracture in the cribriform
plate (13). In series of 8 cases by Khalil et al., it was reported that
two patients had late carotid-cavernous fistulae and others had
optic nerve, ocular nerve, eyeball and lacrimal gland injuries
and/or injuries of cerebral tissues. Our patient had none of these
early or delayed complications (6).
In conclusion, orbitocranial penetration of foreign materials may
lead to life-threatening or restricting effects due to their impact
on the brain parenchyma, cavernous sinus and important cerebral
arteries and veins. Therefore, foreign materials which extend into
the orbital cavity are also close interest in neurosurgery, a separate
discipline.
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