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Abstract
The authors report on their experience in the medical and surgical management of three cases of penetrating craniocerebral injuries caused by a nail. In
all three cases, it was an aggression. Two of the three patients were male. The
cranial locations affected were respectively left parietal, right temporal and
right frontal. The Glasgow coma score (GCS) was between 9 and 13. None of
the patients had a motor deficit. A plain skull radiographs was performed for
each patient. All patients underwent surgery and all received antibiotic therapy and tetanus vaccination. In two cases, post-operative outcome was simple. Recovery was complete without sequelae. The patient with a GCS of 9
died the day after surgery.
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1. Introduction
Penetrating craniocerebral injuries are a particular type of traumatic brain injury
[1] [2]. Circumstances of occurrence are diverse. Some of them appear spectacular, such as nail wounds [3] [4] [5]. Whatever the unintentional or intentional
mode of occurrence, these penetrating cranioencephalic injuries are a therapeutic challenge. The outcome after treatment is unpredictable [6] [7] [8] [9]. The
outcome depends on several factors as the point of penetration and trajectory of
the nail, intracerebral vascular lesions, bilateral prenchymal involvement and the
association of extracerebral lesions. The authors report three cases of intentional
penetrating cranioencephalic injuries caused by a nail.
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2. Observations
2.1. Case 1
A 70-year-old patient was admitted to the emergency room due to for somnolence and ideatory slowing down. She has no prior psychiatric history. Following
accusations of witchcraft, she was allegedly assaulted by neighbors who drove a
nail into her head. The nail was located in the left parietal region (Figure 1(a)).
The examination found no other signs of physical abuse or associated injuries.
The patient was calm, drowsy and had a Glasgow coma score (GCS) of 13. In the
impossibility of performing a brain CT-scan, a plain skull radiographs, with face
and profile incidence, was performed. A nail was objectified, with an oblique
trajectory from outside to inside, going from the left parietal lobe to the middle
of the base of the skull (Figure 1(b)). The distal tip of the nail was at the limit of
the median line of the brain without crossing it (Figure 1(c)).

2.2. Case 2
It was a 30 year old patient without a profession. He was found with patient N˚3
in a farm after he was reported missing for 48 hours. On admission to the hospital, the patient was agitated and had a fever. He was apparently aggressed by
people from his community who accused him of larceny. His temperature was
39˚C associated with tachycardia. His GCS was 9 but he had no focal motor desability. The presence of a nail firmly planted in the right temporal region was
observed (Figure 2(a)). There was no deformation of the cranial vault. The patient had no focal deficits. There was no sigma of other physical abuse. Due to
lack of financial assistance, a plain skull radiographs was performed. This radiograph revealed a filiform, rectilinear, horizontal nail with a straight, horizontal
trajectory from outside to inside with a straight temporal starting point (Figure
2(b)) and passing over the midline of the brain (Figure 2(c)). Surgical extraction of the nail combined with antibiotic therapy had been performed. Despite
this immediate management of the patient, he died the following day. This patient

Figure 1. Macroscopic view of a penetrating craniocerebral injury caused by a nail, whose
point of penetration is visible in the left parietal region (a). The radiograph shows a trajectory towards the middle stage of skull base (b). The nail remained in the left cerebral
hemisphere (c).
DOI: 10.4236/ojmn.2020.104046
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had worsening fever, respiratory distress followed by heart failure.

2.3. Case 3
The patient was 31 years old and had no occupation. He was found on a farm
after he was reported missing for two days. On admission to hospital, the patient
was conscious. He was allegedly assaulted by people in his community who accused him of larceny. He had a Glasgow coma scale (GCS) of 13. He complained
of headaches and pain. A nail was observed stuck in the right frontal hump
(Figure 3(a)). There was no deformation of the cranial vault. The patient had no
focal deficit. There was no stigma of other physical abuse. Because there was no
financial assistance available, he has benefited from a plain skull radiographs.
This X-ray revealed a thread-like nail with an oblique trajectory from outside to
inside from the right frontal region to the midline of the base of the skull
(Figure 3(b)) and not exceeding the midline of the brain (Figure 3(c)).
These three patients were undergoing surgery on the same day of admission.
In all three cases the surgical technique was the same: A circumferential craniotomy with a diameter of approximately 1.5 cm was performed around the
nail after exposure of the entry point (Figure 4(a)). The nail was then removed
in a single step without any manoeuvre allowing viewing of the cerebral wound

Figure 2. Macroscopic view of a penetrating craniocerebral injury caused by a nail, whose
point of penetration is visible in the right temporal region (a). The radiograph shows a
temporal entry point (b) and a rectilinear, horizontal trajectory and a crossing of the midline (c).

Figure 3. Macroscopic view of a penetrating wound caused by a nail whose point of penetration is visible in the right frontal region (a). The radiograph shows a frontal entry
point and a rectilinear, oblique trajectory at the mid-stage of the skull base ((b), (c)).
DOI: 10.4236/ojmn.2020.104046
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Figure 4. (a) Exposure of the nail penetration point; (b) craniotomy (blue arrow) and
exposure of the brain wound (yellow arrow); (c) suture of the dura mater strengthened
with a patch. Macroscopic view of the nails after extraction (d), case 1; (e), case 2 and (f),
case 3.

(Figure 4(b)). After irrigation of the wound with physiological saline, the dura
mater entrance point was closed by suture using non-absorbable suture. This
suture was reinforced with a strengthening epicranial patch (Figure 4(c)).
All of these patients were treated with a combinaison of ceftriaxone, metronidazole and tetanus vaccination was administterd. Exploration of the extracted
nails did not detect the presence of toxic substance (Figures 4(d)-(f)). Postoperative management was simple for patients 1 and 3. No sequelae were observed. Patient No. 2, despite antibiotic medication, died the following day of
surgery.

3. Discussion
Penetrating craniocerebral injury is not frequent. However, series of one to four
cases have been reported by different authors [3] [9] [10] [11]. The circumstances in which they occur often appear to be accidental or reported in patients
with psychiatric conditions [4] [5] [12] [13]. In psychiatric cases, the use of a
nail gun has been described [4] [5] [12] [13]. More than one cranial nail is observed in these cases. As reported in a limited number of cases [14], the three
cases described in our series were due to a popular vindictive desire or a will to
take justice into one’s own hands. For a particular accusation (theft, witchcraft),
the victims found themselves surrendered to the population. These are injuries
that are both preventable and appealing to everyone’s citizenship. These circumstances of occurrence have obliged us to inform the police, who in turn, as
required by law, have opened a criminal investigation.
Clinical presentations can be different depending on the circumstances of occurrence, location, number of nails, involvement of one or both cerebral hemispheres and associated intra- and extracerebral lesions. In the three reported cases, no associated hemorrhagic syndrome was found. The entrance hole appeared
to be non-degrading and punctiform in all three cases. Two of the three patients
DOI: 10.4236/ojmn.2020.104046
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had a GCS greater than 12.
The skull X-ray was the only imaging used on our three patients. These patients did not have the opportunity to perform any other explorations. However,
CT scan was the exploration most strongly reported by several authors [5] [8]
[14] [15]. It has the advantage of highlighting the nail's trajectory from its entry
hole to the distal tip and the structures affected by the crossing. Brain CT-scan
thus offers a good understanding of the lesions caused by the nail. Fear of vascular damage has led to the recommendation of cerebral angiography [9] [11] [15].
The absence of these explorations in the three cases described did not affect our
strategy of surgical and medical management of the nail.
Our treatment was immediate and identical to that reported by other authors
[7] [8] [11]. Antibiotic therapy, vaccination, craniotomy, careful extraction of
the nail, lavage of the wound and suture closure of the wound. All of our patients had a single intracranial nail and all were unilateral, compared with other
authors who reported multiple uni or bilateral cases. Of the three cases described, two patients recovered and had no sequelae. In these two cases, the localizations appeared innocuous, the lesion was unilateral (mono hemispherical)
and the GCS was greater than 12. The absence of intracranial hypertension or
associated extracerebral lesions appears to contribute to the good prognosis of
these penetrating craniocerebral injuries [4] [8] [14]. These factors are in opposition to those of the deceased patient. The localization was temporal, the trajectory was straight, the midline was crossed creating a bihemispheric wound, and
the patient on admission had signs such as fever and agitation. These factors can
be considered as pejorative.
The absence of evidence of vascular injury raises doubts about the contribution of such an injury to the death of this patient. In the absence of vascular injury and with appropriate management of nail-penetrating craniocerebral injury,
patients with a penetrating craniocerebral injury survive or have few sequelae [3]
[6] [8] [10].

4. Conclusion
Penetrating craniocerebral injuries caused by a nail are a therapeutic challenge.
They are preventable depending on the circumstances in which they occurred.
The treatment is medical and surgical. The vital and functional prognosis appears to be good but can be affected depending on the patient’s condition on
admission and the associated damage factors.
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