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Abstract

In traumatic brain injury many objects may enter the cranium, if these injuries are associated with the entry of contaminated
foreign bodies into the brain; they can cause more damage and complications. This is a case report of such patients with different
aspects of treatment.

We reported a case followed motor accident suffered dirty large scalp lacerations, multiple linear and depressed skull fractures,
and exposure to dura matter, pneumocephalus, and many sands and soil under the cranium. Several therapeutic actions were
done including adequate irrigation, administration of Prophylactic antimicrobial and anticonvulsant therapy, and early surgical
intervention. The Patient did not show any signs or symptoms of infections or other complications during the hospitalization
period and he had a favorable 10-month follow-up period. We concluded in penetrating brain injury with contaminated foreign
bodies, adequate irrigation and early administration of prophylactic antibiotic therapy and antiepileptic agents associated with early
neurosurgical intervention can be helpful in complications prevention.
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Introduction

In traumatic brain injury (TBI), too much energy is released into the brain suddenly. This can cause
sudden damages to the brain. If these injuries are associated with the entry of contaminated foreign
bodies into the brain, they can cause more damage (1). Acute traumatic brain injury is seen in every
adult or children, and penetrating cranial injuries are a small proportion of these (1). Many kinds of
foreign objects may enter the cranium cavity, leading to intraparenchymal penetrating injuries. The
most frequently encountered cranial injuries in adults are due to armed weapons (2). When children are
concerned, household items such as forks, buckles, hairclips, pencils , and pens may become injurious
materials (1). Intracranial penetrating injuries and dirty wounds may lead to severe complications such as
cerebral hemorrhages, neurological deficits , and various cerebral infections that may be life-threatening.
In the present study, we report a case of a head injury after a motor vehicle collision that caused very dirty
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traumatic scalp lacerations and multiple skull
fractures, and exposure to Dura matter. Our
purpose in this case report is to point out that a
very large and dirty scalp lacerations and ruptured
and damaged Dura and brain didn't show always
infection or other complications.

Case

A9 years old boy was admitted to the emergency
ward in Birjand Imam Reza hospital, Iran,
following a motor vehicle collision. The accident
mechanism was car roll over and the patient fell
out of the car on the wet and dusty ground. In this
accident mother of the patient suffered vertebral
column fracture dislocation and complete spinal
cord injury.

His evaluated initial Glasgow Coma Scale (GCS)
was 8 out of 15.

There were extensive scalp lacerations and
lameness. In his neurological examinations, we
detected a right-side hemiparesis. Also, he had
unilateral left mydriasis and Marcus gun reflex.
The patient became intubated at the entry into

Fig 1. Preoperative skull CT scans.

A:Multiple skull fractures, several intracranial and

intraparenchymal foreign bodies and pneumocephalus

the emergency ward and 2 intravenous lines
were fixed. Because of the very dirty appearance
of lacerations a prophylactic fourth generation
of cephalosporin (intravenous cefepime) was
administered.

Initial irrigation with 2-liter normal saline serum
was done and a lot of foreign bodies consisting of
sand pieces and soil was removed there were seen
multiple linear and depressed skull fractures. In
the left parietal region, there was a defect of skull
bone and Dura matter was exposed. Prophylactic
anticonvulsant agent (intravenous phenytoin) was
administered.

Brain and cervical Computed Tomography
(CT) scans were done (Fig.1) that revealed: a
temporoparietal depressed fracture, multiple
linear fractures, a large hyper-dense object
under the skull in the left parietal region (bone
density: +845 Hounsfield (HU), foreign body
density: +1,825 HU), fractures of left sphenoid
ridge and superior orbital fissure area, the left
blow out fracture, multiple facial fractures.
Pneumocephalus and scattered contusion areas.

B: Multiple skull fractures, several intracranial

and intraparenchymal foreign bodies and

pneumocephalus.
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C: A depressed skull fracture and a large stone among D: Left posterior orbital wall fracture and superior
bone fragments and another one under the scalp. orbital fissure region fractures.

The patient was transferred immediately to the operating room. After general anesthesia and positioning,
the scalp was irrigated with 2 liters of normal saline serum, and a lot of sands and fine sands which had
hardly stuck the galea and pericranium were removed. Prep and drep were done and the scalp was irrigated
again with 1-liter normal saline serum (Fig.2).

E: Fracture of the left lateral orbital wall and the left Fig 2. A photograph captured during the operation, show

blow out Fracture. wide scalp lacerations and multiple skull fractures.
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Then left front oparietotemporal craniectomy was
performed. The traumatic scalp lacerations and
lameness were so large and extensive that allowed
surgery without incising the scalp. Dura matter was
ruptured and a lot of bone fragments and fine sand
pieces were seen under the Dura and within the
brain. Also a large stone piece with approximately
3 cm diameter among bone pieces was found
and exited from the left parietal area. The Dura
matter had been separated from the skull even in
the superior sagittal sinus region. Fortunately, this
Venous sinus was intact. Grains sands had gone
to the other side over the Dura. The contralateral
side was not adequately available so we decided
to do a smaller craniotomy on the right side and
then removed a lot of foreign bodies. Finally,
the Dura was restored and scalp lacerations were
sutured. We used monofilament suture threads in
all restorations. The bone flaps were washed and
placed under the abdominal skin.

The Patient was transferred in the intubated
state to the intensive care unit. Administration of
antibiotics continued. He became conscious 2 days
after surgery and became extubated. The patient
did not become febrile and the antibiotic was
discontinued on the third day. He was aphasic and
there was left unilateral eye ptosis and mydriasis.
Ophthalmologic consultation was done after the
patient awakened was revealed left retina injury
and blindness. The patient left eye had complete
ophthalmoplegia. So was performed another
operation and was approached the Superior
Orbital Fissure (SOF) area and the fractured
bone fragments removed and was explored and
Then
the zygomatic process attached the orbital wall
with a small titanium plate. The Antiepileptic drug

decompressed by the ophthalmic nerves.

continued for one week.

Hemiparesis was recovered and the patient was
discharged on his foot. During the hospitalization
period, he did not show any signs or symptoms
of meningitis or any infectious complications.
His aphasia recovered one month later. Three
months later the patient's ptosis improved slightly.
Cranioplasty was done 3 months after the first

surgery and blow-out fracture was also operated.
The patient was discharged after cranioplasty
without any complication except left eye blindness
due to direct trauma. Hemiparesis and aphasia
recovered completely and he had a favorable
10-month follow-up period.

Discussion

We want to talk about if a contaminated injury and
wound are managed properly, it will not always lead
to cause an infection. Many traumatic intracranial
foreign objects have been reported in the literature.
Ozkan U et al., commented penetrating cranial
traumas in adults usually occur due to weapons
and shrapnel fragments (2). In children, these
traumas may occur due to household objects such
as kitchen utensils, toys, hair pins and pencils (1).

In the present study, a 9 years old boy following
motor vehicle collision jumped out of the car in
a dusty and rainy area and occurred extensive
scalp lacerations from the frontal to the occipital
region and multiple skull fractures. The patient's
wound was completely contaminated with a lot
of foreign objects on both sides of the scalp and
cranium. For managing these situations, simple
and complex therapies are needed. The most
important complication in these cases is cerebral
infections like meningitis, encephalitis, and
cerebral abscesses that have early or late onset.

After resuscitation, the wounds were washed

with normal saline serum. Imaging procedures are
usually used to detect penetrating foreign bodies.
In the cranial CT, we found many small and large
foreign objects with a density higher than the normal
bone density (3). CT assessment showed a piece
of wood (-310 HU ). Contaminated penetrating
objects may have many complications. Rahman
N.U et al., said intracranial foreign objects may
cause brain hemorrhages and contusions at early
stage and seizures and infections at later (4).

These complications may occur in every patient
but usually, all of them don't occur in all patients.
Our art is to prevent these complications through
proper and rapid interventions. The issue of
antibiotic resistance is a real problem and every
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physician should consider it when deciding to
prescribe an antibiotic. We found that authors use
prophylactic antibiotics in cases of contaminated
that

penetrating cranium wounds here

mentioned some of them.

arc

The risk of infection in cranial traumas in pediatric
have been mentioned even over 40% but the risk
in dirty wounds is not noted (5, 6). For surgical
wounds, skin pathogens including Staphylococcus
and gram negative bacillus are more common(7).
If the situation is convenient, contaminated foreign
objects must be extracted as soon as possible.

In our patient, the risk of polymicrobial infection
including gram-negative and gram-positive, and
anaerobic pathogens was high due to heavy high
contamination with wet sand and soil. During
surgery, we recognized that the mentioned large
intraparenchymal foreign object was a large stone,
which was compatible with the preoperative
imaging In addition, there were a lot of fine
sands under the cranial cavity and Dura that were
removed.

Hemant Singhal et al, commented on some criteria
for the use of systemic preventive antibiotics as
follows: a high risk of infection is associated with
the procedure, should be administered close to the
time of the incision, should have activity against
the pathogens likely to be encountered and not
administration beyond 24 hours (8).

They recommended administration of a
cephalosporin in such situations (8). In traumatic
brain injuries if the antibiotics supposed to
administrated, they should be imitated as soon as
possible (7).

In a systematic review study by Daniele Poole
et al, they concluded that many authors have used
a three-days course of intravenous Ceftriaxone for
prevention of cerebral infections in skull fractures
or pneumocephalus and satisfactory results was
achieved(9, 10) .

In A study, Mendelev et al., recommends the use
of the combination of ampicillin and sulfonamide
with adequate surgical debridement the
treatment of compound depressed skull fractures
(11). A Cephalosporin with or without Gentamycin

in
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for a period of 4 to 10 days was with satisfactory
results (7).

In another study, the patients were randomly
divided into case and control groups and was
concluded that giving a 5 day course of prophylactic
antibiotic of ceftriaxone had no effect on the
prevention of meningitis (12).

Inastudy by Adomas Bunevicius etal was reported
the cow horn caused skull and brain injury and
cerebrospinal fluid (CSF) leakage, that improved
with surgical treatment and administration of
prophylactic antibiotic of Ceftriaxone. (13). Leach
P.J et al, has concluded that if the patients receive
prophylactic antibiotic including oral penicillin 500
mg four times a day (QID) and oral sulfonamide
500 mg QID, until one week after the cessation
of CSF leakage, it will significantly prevent
meningitis (14). in another study, Ignelzi R.J .et al
said in both retrospective and prospective sections
the administration of prophylactic antibiotics in
traumatic cerebrospinal fluid leakage has no role
in preventing cerebral infections and in some cases
it is harmful (15) .

According to our abovementioned descriptions
and wound appearance, the risk of infectious
complications in high probability. We
administered a fourth-generation drug of
cephalosporin in the emergency unit. After doing
imaging and finding the foreign bodies in the

was

cranium continued until 3 days.

Another important complication in penetrating
brain injury is seizure attacks. The prevalence
of posttraumatic epilepsy in children has been
estimated at around 9 to 22 percent in various
studies (16-24). Prophylactic administration of
antiepileptic therapy in traumas from practical
guideline is as follows: in adults with impaired
consciousness, amnesia, brain penetrating injuries
or pathology in CT scans such as depressed skull
fractures or cerebral hemorrhages, phenytoin
administration prevents seizures for up to one
week (25-28).

The efficacy of other drugs has not been evaluated
as well as phenytoin. There are two randomized
controlled trials studies on the efficacy of
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antiepileptic prophylactics in pediatric trauma (29,
30). The first study evaluate the effect of phenytoin
on the prevention of late onset posttraumatic
seizures (29) And The second, examined its effect
on the prevention of early onset seizures within 48
hours (30). The Results of these two researches
showed no significant differences between the
drug and control groups (29,30) .

But still antiepileptic medication such as
phenytoin is prescribed, in severe or penetrating
pediatric  traumas(30,31). In our patient,
intravenous phenytoin was used until one week.
Complementary operations for restoring left orbit
were done and the patient experienced a favorable

recovery.

Conclusion

In penetrating brain traumatic injury with
contaminated foreign bodies, initial resuscitation
and adequate irrigation and foreign objects
clearance with emergent neurosurgical intervention
and early administration of prophylactic antibiotic
therapy and antiepileptic agents can be helpful in

complications prevention.
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