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Unusual penetration of a construction nail through
the orbit to the cranium: a case report

Bir ingaat ¢ivisinin alisilmadik sekilde orbitay1 gecerek kraniyuma saplanmasi:
Olgu sunumu

Ibrahim ERKUTLU,' Mehmet ALPTEKIN,! Mehmet DOKUR,> Murat GEYIK,' Abdulvahap GOK!

Penetrating head and neck trauma with construction nails
are uncommon life-threatening injuries and an important
problem in developing countries. Assessment of the neuro-
vascular and systemic physical status is a first requirement,
and the decision concerning which surgical approach to
perform for the removal of the nail is of critical impor-
tance. A 10-year-old girl was presented one hour after a
fall injury with complaint of a swelling and foreign body
lodgment on the left forehead. Neurological and systemic
physical examinations were normal except for weak di-
rect pupillary light reflex on the left side and the patient’s
state of uneasiness. Radiological investigations showed
that the head of the nail had entered from the left infra-
orbital region and become lodged through the orbital roof,
below the frontal bone. Surgical extraction of the nail in
the operating room was performed successfully using left
pterional craniotomy and lateral orbitotomy technique, and
there was no complication after surgery. Here, we report
a case with a rare craniocerebral penetrating wound and
type, with the head of the nail lodged in the anterior fossa
through the orbital roof, which may be defined as ‘reverse
penetration of the nail’.

Key Words: Craniocerebral penetrating injury; nail; surgery; tre-
atment options.

Insaat ¢ivileriyle olusan delici bas ve boyun yaralanmala-
11, nadiren gozlenen, dliimciil ve gelismekte olan iilkelerin
o6nemli bir problemidir. Hastanin noérovaskiiler durumu ve
sistemik fiziksel incelemesi ilk bilinmesi gereken durum-
dur, civinin ¢ikarilmasinda cerrahi ve/veya medikal olarak
hangi yaklagimin uygulanacagi kritik nem tagir. On yasin-
da, yiiksekten diistiikten 1 saat sonra sol alninda sislik ve
yabanci cisim batmasi sikayetiyle bagvuran bir kiz ¢ocu-
gu sunuldu. Sol goz 151k refleksindeki zayiflik ve huzursuz-
lugu disinda noérolojik ve sistemik muayenesi normal idi.
Radyolojik aragtirmalar ¢ivi basmnin sol supraorbital bol-
geden girdigini ve orbital tavan boyunca ilerleyerek fron-
tal kemigin altindan ilerleyerek saplandigini gosterdi. Civi
sol piterional kraniyotomi ve lateral orbitotomi teknigi kul-
lanilarak basariyla ¢ikarildi ve cerrahi sonrasi herhangi bir
komplikasyon gelismedi. Biz burada belkide “civinin ters
penetrasyonu” olarak tanimlanabilecek nadir bir kraniyo-
serebral delici yaralanmay1 ve orbital tavan boyunca ilerle-
yerek anterior fossaya bag kismiyla saplanan bir yaralanma
tipini sunduk. Ek olarak bu tip yaralanmalarda ¢ivi bas ta-
rafindan kraniyuma saplandiysa ameliyat 6ncesi ve sonra-
st alinmasi gereken dnlem ve tedavi stratejileri tartigtigild.

Anahtar Sozciikler: Kraniyoserebral delici yaralanma; ¢ivi; cerra-
hi; tedavi segenekleri.

Penetrating orbito-cranial injuries are quite com-
mon in military practice, but they are very rarely seen
in civilian life, where they are predominantly acci-
dental injuries. Penetrating object injuries occurring
by falling onto a penetrating object such as a nail are
rarely encountered cases, although a number of head
injuries associated with construction nails have been
reported previously.l'> These types of injuries can be
life-threatening, depending on the patient’s age, the
injury location and vascular and other complications

of the injury.[**! The most common delayed complica-
tions are cerebrospinal fluid (CSF) leakage, infectious
complications such as meningitis, orbital cellulitis and
cerebral abscess, and vascular injuries such as traumat-
ic aneurysm and progressive intravascular thrombosis.
(2461 However, their true incidence is not clear.

Due to the risk of significant neurological and vas-
cular complications, it is important to clarify where
the foreign body is located, and it is vital to determine
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the most appropriate surgical approach to remove the
object and overcome potential complications.

We report a patient who fell onto a rusty nail that
lodged head-first deeply into the anterior cranial fossa
through the orbital roof, and we discuss the treatment
strategies.

CASE REPORT

In this case presentation, we carried out the sur-
gical analysis of a 10-year-old female child who was
admitted to our clinic from another hospital with the
anamnesis of falling from a first floor height onto a
rusty nail 7-8 cm in length, resulting in a serious lodg-
ment into the left orbital region. Edema and a sharp-
pointed metal object were observed on the left eye-
lid, protruding 0.5 cm from the skin. Although her
verbal response was confused, she was able to obey
commands for the examination. Glasgow Coma Scale
was 15 (E4-M6-V5), and direct pupillary light reflex
was positive in the right eye and weak in the left eye.
There was no active bleeding from the wound, which
was on the lateral edge of the left eyebrow (Fig. 1d).
Cranial X-rays and computerized tomography (CT)
showed that the nail had entered from the lateral edge
of the left orbital roof. The nail head was lodged in

Fig. 1. Antero-posterior (a) and lateral (b) cranial plain radiographs of the patient show
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the left anterior cranial fossa. The head of the nail was
very close to the paraophthalmic segment of the left
internal carotid artery and the left optic nerve (Fig. la-
¢). Since the neurological and radiological investiga-
tions showed no vascular injury, we decided to extract
the nail surgically (Fig 2a-c). The patient was taken
to the operating room immediately. A left pterional
craniotomy was performed through a standard fron-
totemporal skin incision and then lateral orbitotomy
was added to this approach. Following craniotomy, the
nail was exposed extradurally. We observed that the
head of the nail penetrated the cranium, orbital roof,
periorbital adipose tissue, and dura mater. The dura
was opened over the proximal sylvian fissure. After
sylvian dissection, the nail was exposed intradurally
and extradurally. The head of the nail was observed to
press on the internal carotid artery without any pen-
etration. Although the head of the nail was very close
to the paraophthalmic segment of the left internal ca-
rotid artery and the left optic nerve, it was quite far
from the pituitary gland, 3rd cranial nerve and stalk;
therefore, no abnormality in pituitary functions or the
3rd cranial nerve was observed. Intraoperatively, no
injury to these structures was seen. We also interpreted
the cause of the pupillary dysfunction as perhaps be-
ing related to the trauma to the globe.

The patient received anal-
gesic medication, prophylactic
antibiotics and tetanus prophy-
laxis. She showed no additional
clinical abnormality after the
operation except for weak pupil-
lary light reflex. Her follow-up
cerebral CT was normal during
the postoperative period (Fig.
2d). She was discharged on the
7th postoperative day.

DISCUSSION

In the literature, this type of
injury has mostly been reported
as nail gun injuries.!'”! The fore-
most priority, which is critical
in assessing penetrating cranio-
cerebral injuries, is to determine
if any wvascular injuries have
occurred and to eliminate any
problem that could affect vital
functions.!'>* Many algorithms
concerning diagnostic and ther-
apeutic approaches have been
published previously on this
subject.!”!

the nail and its location. Axial CT image shows the intracranial portion of the nail.

The head of the nail was very close to the left carotid artery and optic nerve (c).
Note that the sharp tip of the nail protrudes from the cranium (white arrow) (d).
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We report this case for sev-
eral reasons. First, the patient’s
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Unusual penetration of a construction nail through the orbit to the cranium

presentation was unusual with respect to the penetra-
tion of the rusty nail, that is to say, it may be described
as a “reverse penetration”.

One of the interesting subjects about this trauma is
how deeply the nail was able to penetrate the cranial
structure. Complete penetration of nails into the cra-
nial cavity is rather rare.’® Similar to other studies, the
entry point in our case was also the orbital roof. The
orbital roof is seen in many series as the point of entry;
its mechanism can be explained by patients’ extending
their head backwards during injury, thus exposing the
orbital roof. In addition, the orbital roof is a very thin,
bony plate, offering little resistance.[®

Second, reverse penetration of the nail is very im-
portant in terms of the surgical removal. If the object is
removed suddenly during surgery, it may drag the neu-
rovascular structures together with the head of the nail
and may cause fatal injuries. This situation forms the
important distinction between the present case and the
more common types of injuries where the nail lodges
tip-first.

Treatment of penetrating craniocerebral wounds
with nails at the skull base is problematic, due to dif-
ficulties regarding surgical exposure. The anterior fos-
sa contains important neurovascular structures such
as the internal carotid artery and branches, the optic
nerve and orbital structures.” If it is possible, and had

Fig. 2. Intraoperative images show cranio-orbital approach (a) and the nail located
between the left periorbita and the sylvian fissure (b). The nail was 7-8 cm in
length (c). Early postoperative axial CT image demonstrates that there was no
lesion in the surgical area (d).
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the patient exhibited signs of vascular injury, vascu-
lar monitoring in the neck and even proximal-distal
monitoring intracranially would have been required.
Trauma to the cerebrovascular system (both penetrat-
ing and non-penetrating) can cause injuries such as
arterial dissection, pseudoaneurysm, arterial or ve-
nous rupture or thrombosis, and arteriovenous fistula.
19 Angiography should be immediately performed,
and any probable vascular damages should be inves-
tigated. If the lesion caused by the penetrating object
has already affected the venous structures, the patient
unquestionably should be evaluated by preoperative
angiography, CT and/or magnetic resonance imaging
(MRI) due to the potential for an unexpected air em-
bolism.!>*81 Postoperatively, a second vascular study
should always follow 2-3 weeks after a negative one to
detect the possibility of the formation of a pseudoaneu-
rysm.>43] The guidelines for the management of these
aneurysms are not well defined, especially with re-
gards to asymptomatic patients. There are several dif-
ferent methods for the management of these injuries.
4 A foreign body that has completely penetrated into
the brain needs to be removed via craniotomy. Some
authors have advised that if angiography is negative
for vascular injury and the patient is asymptomatic,
the nail should be extracted via closed gentle traction.
They also have advocated that intervention involving
craniotomy and/or an endovascular approach should
be reserved for those present-
ing with symptoms of vascular
involvement and also when the
nail has no extracranial exten-
sion, due to possible unneces-
sary complications.”-%!"]

Third, the priority is selec-
tion of the most logical treat-
ment strategy to overcome these
injuries. Many authors have ad-
vised previously that the most
appropriate treatment in cere-
bral penetrating injuries is sur-
gical intervention, if possible.
Bl At this point, the question
remains: what should we do or
which treatment strategy should
we choose if the vascular injury
is beyond repair? In this prob-
lematic situation, endovascular
management or extracranial-in-
tracranial vascular bypass proce-
dures would have had to be con-
sidered.”? There was no injury
to the neurovascular structures
in our case because of blunt
compression by the head of the
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nail. However, we believe that, in cases of penetrating
cranium injuries, the object should be removed in the
operating room due to the high risks of neurovascular
injury. One of the most important reasons for neuro-
vascular injury during surgery is a wrongly selected
or inadequate surgical approach. A wide surgical ex-
posure along with careful manipulation of the embed-
ded nail is of importance to avoid unexpected injury
to the surrounding brain and related structures. The
cranio-orbital approach has been used for many years
to treat some vascular and tumoral lesions in neuro-
surgical practice. This technique also provides a wide
and safe surgical corridor in anterior fossa lesions and
necessitates less retraction of the vital neurovascular
structures.!'>!3

Finally, surgical operations should not be attempt-
ed in centers having no experience in craniotomy and
vascular operations because the anterior fossa contains
major vessels and cranial nerves. Such procedures can
lead to various unexpected fatal complications and
morbidity. Although the entry point of the nail in this
case was on the infraorbital region, the optic nerve,
internal carotid artery and branches were intact, and
the neurological examination was normal except for a
weak pupillary light reflex on the left side. The peri-
orbital tissue and osseous part of the orbital roof were
injured. After physical examination and radiological
investigations, we considered that immediate surgical
intervention would be more reliable, given the find-
ing that the nail had not seriously damaged any neu-
rovascular structures at the moment of entry. In this
case, we did not perform cerebral angiography preop-
eratively because the patient had no neurological or
radiological abnormalities. While we decided not to
perform angiography in this patient, we nevertheless
believe that this procedure is absolutely necessary in
these types of injuries.

In conclusion, penetrating injuries with construc-
tion nails are uncommon but life-threatening injuries.
Appropriate imaging studies include CT scan of the
head, with or without angiography, and therapeutic
embolization. Neurosurgical and otolaryngologic ap-
proaches are most commonly used to extract these
foreign bodies from the face, skull base and paren-
chyma. Appropriate diagnosis is crucial to avoid po-
tential complications such as CSF leakage, intracra-
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nial infection and hemorrhage. Thorough knowledge
of the neuro-anatomic relationships within the injured
region is the most important criterion in such proce-
dures. We believe that physicians should not attempt
to remove foreign bodies and should refer the patient
to neurosurgeons who are experienced in neurovascu-
lar surgery. In addition, medical precautions such as
antibiotherapy and tetanus prophylaxis should not be
neglected. Families in developing countries should be
taught how to limit accidents and to protect children
from danger.
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