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Penetrating intracranial injury by a nail: case report

Abstract

Penetrating intracranial injuries are uncommon in the civilian medical environment. The
most common types of such injuries include occupational incidents, and criminal assaults.
A 34-year-old prisoner with an intracranial injury produced by a nail is presented. Imaging
studies showed that the nail had penetrated 1 cm lateral to the midline and 4.5 cm deep
into the right frontal region with the tip in the third ventricle. Despite a 2-week delay in
the treatment, the patient experienced a remarkably good recovery in a 2 years follow up.
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Introduction

Non-ballistic penetrating injuries to the cranial cavity are
uncommon in comparison to other body cavities.! Various bizarre
objects implicated in penetrating brain injuries have been described
in the literature.? A nail is rarely used as a weapon and can forcefully
penetrate the skull bone and cause intracerebral lesions due to the rigid
structure and narrow tip of the object. Penetrating intracranial injuries
by a nail with infectious complications followed by positive recovery
as the present case have not yet been reported in the literature.

Case presentation

A 34-year-old male detainee from a local prison presented to our
department after an assault using a nail by another prisoner. There
was no history of loss of consciousness or convulsions. The physical
examination revealed the head of the nail sticking out of the skin with
the remainder completely lodged near the midline in the right frontal
region of the brain. The patient was alert, oriented, and responding to
verbal commands. His vitals were stable (heart rate: 90/min, blood
pressure: 120/80 mm Hg, and respiratory rate: 20/min). The pupils
were equally round and reactive to light. The Glasgow coma score
(GCS) was 15/15. There were no motor or sensory deficits. Brainstem
reflexes were intact. No associated systemic injuries were found.

CT scan of the head showed the nail had penetrated 1 cm lateral
to the midline and 3.5 cm deep into the right frontal region. Surgery
was delayed due to the absence of a qualified anesthesia team in the
hospital at that time. On the following days, the patient presented a
progressive decline in neurologic status with a GCS of 10/15, left
hemiplegia, fever, and neck rigidity. Two weeks after the initial
evaluation, circumferential craniotomy was performed and the nail
was removed along with a bone flap. We observed an abundant
purulent fluid coming out of the narrow cavity created by the nail in the
brain parenchyma. The cavity was drained. Necrotic brain tissue and
bone fragments were also removed followed by rigorous hemostasis
and generous irrigation. There was no vascular injury. The dura was
closed, and a small duroplasty was made using the pericranium. The
wound was closed after debridement of the track. The patient had an
uneventful post-operative course and his neurological impairments
recovered completely within 10 days. He received intravenous
Ceftriaxone and Flagyl for 3 weeks. He was then discharged with
recommendations to take Gardenal (Phenobarbital) for 6 months. He
was advised to return for monthly follow-up. There has been no report
of seizure at the last follow up visit.

Discussion

Head injury is a common cause of hospitalization in neurosurgery,
but rarely present as a penetrating injury of the skull. Head injuries
caused by foreign bodies other than bullet and missiles are extremely
uncommon.’ In the literature, intracranial weapons such as screw
driver, knife, ice pick, nail, power drill, wooden wounding objects
have been documented.> The cranial bones offer considerable
resistance to the object which tends to slide on the skull surface
rather than penetrate it except in the areas with thin and more delicate
bones such as the orbital roof or the temporal squama.* A nail can
easily penetrate the cranium provided that it is stabbed with force at
a right angle with the head in a fixed position.? In the present case the
nail penetrated the frontal bone which is known to have an average
thickness of 8 mm. The force required to penetrate the skull is about
11 times higher in the fronto-parietal region than the force needed to
perforate the skin.’ Extra care is important in history taking to define
the exact mechanism of injury.®

Unlike gunshot and missile injuries, the damage in low-velocity
wounds is predominantly restricted to hemorrhagic infarctions along
the wound track. They do not cause contrecoup injuries and diffuse
axonal injury compared to motor vehicle accidents.” Radiological
investigation plays an important role in the identification of the
stabbing object. In any patients with intracranial penetrating wounds,
skull X-rays, subsequent CT scan and possibly cerebral angiography
should be obtained.® In low socioeconomic settings the inaccessibility
of'a CT scan should not delay the surgical evaluation if the weapon is
identified on x ray, depending on the site of penetration and physical
morphology of the penetrating object.

Operative delay for greater than 48 hours from the time of injury
dramatically increases the incidence of infection from 4.6 to 36.5%.”
The current case is illustrative of the importance of early surgical
exploration to avoid delayed infectious, vascular and epileptic
complications. The treatment is essentially based on meticulous
handling of the inflicting agent, removal of clots and necrotic tissues,
and adequate amounts of post-operative antibiotics’(Figure 1-3).

Studies across the world suggest that victims usually survive when
the intracranial penetration is accidental in the absence of damage to
vital centers and large vessels.? In cases where the cranial injury is
homicidal, the depth of penetration is higher and the prognosis is more
reserved.'® The originality of the present case rests on the remarkably
positive outcome attained, despite the violence of the impact, and the
delay in treatment. Finally this case underlines the urge to implement
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situational and social prevention strategies supported by appropriate
management policies from the local penal authorities to reduce
interpersonal violence in African prisons.

Figure | Sagittal X ray showing the full length of the nail in the cranium.
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Figure 2 Axial, Frontal and Sagittal CT scan showing the penetration of the
foreign body near the midline and deep into the right frontal region with the
tip in the 3rd ventricle floor (white arrows).

Figure 3 Operative images of the circumferential craniotomy with the nail
removed along with the bone flap (white arrow).
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