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Introduction

Penetrating brain
relatively uncommon,

injury (PBI) are
representing about

Abstract

Background: Penetrating cranial injuries are rarely reported on thick parietal
bone. Goal of its management include removal of the foreign object while
minimizing furher damage to the brain and associated neurovascular
structures, also prevent further complications.

Case Description: We report a case of a 22-year-old male presented with
machete stucked in his head following an accidentally fell down of the
weapon from a coconut tree. The cranial location affected were midparietal.
He was disoriented on admission, with neither neurological focal signs nor
seizure. Computed tomography (CT) revealed that the object penetrate
middle superior sagittal sinus. After emergency craniotomy to remove the
objects, debridement, dural sinus repair were performed. Recovery was
complete without sequelae.

Conclusion: Laceration of the middle thirds of the superior sagittal sinus
require special handling and care during surgery. Operative approach and
treatment strategies are among the most important considerations to achieve
the best patient outcomes.

Case Description

A 22-year-old male, a pedestrian who
received on the head long sharp iron machete
in free fall from a 15 metres tall coconut tree.

0.4% of head trauma.'? It may caused by
either low velocity sharp objects or high
velocity projectiles.® Morbidity and mortality
following PBI remains high due to severe
brain and vascular injury, also the secondary
lesions from edema and sepsis that may
occur.! We report a case in which a foreign
body invaded middle third of superior sagittal
sinus (SSS) through the midparietal bone.
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He was admitted after 2 hours of injury,
complained with severe headache. History of
convulsion, and signs of meningitis were
absent. At the emergency room, he was
clinically drowsy, Glasgow Coma Scale
14/15, stable vital signs without focal
neurologic deficit presenting a parietal medial
wound of 5 cm crossed by a sharp piece of
70 cm long weapon. (Figure 1)
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Figure 1. Macroscopic view of a penetrating
craniocerebral injury caused by a machete, whose
point of penetration is visible in the mid parietal region

Head computed tomography (CT) scan
and 3D reconstruction was performed
showing an open depressed skull fracture;
with the weapon lodged in the mid parietal
bone with a depth of approximately 6 to 7 cm.
There was impression of both external and
internal parietal bone tables and caused a
slight subarachnoid hemorrhage. Because of
the artifact, we could not determine the
relationship between the objects and superior
sagittal sinus (Figure 2).

Figure 2. Computed tomography (CT) of the head and
skull showed a hyperdense foreign body on the left
side of the parietal region the associated presence of
left cerebral contusion and subarachnoid hemorrhage

97 |University of Pelita Harapan

After blood transfusion preparation,
antitetanus and prophylactic antibiotics, he
underwent surgery under general anesthesia
in supine position, slightly flexed neck.
Surgical exploration was performed as follow:
with a mid parietal horse shoe skin flap
incision, the objects was removed along with
a bone flap performed by 4 burr holes from
each side of the superior sagittal sinus. A
parasagittal craniectomy was done 3-4 cm
around the objects, a fascia for dural graft
was prepared. Dural cross opening with
center at the site of the stab entry.
Subsequently, we detected the penetrating
point using a microscope

The objects was gently extracted
keeping in line with its trajectory, removed by
directly looking at its tip intracranially,
followed by continuous irrigation to prevent
air embolism. The dura was irregularly torn
involving lateral wall of SSS with underlying 5
cm deep laceration of parietal cortex.The
lateral sinus wall was gently pressured with
cottonoid for few minutes and packed with
absorbable hemostatic agent; Gelfoam
(Pfizer, Brooklyn, New York, USA) and
Surgicel fibrillar (Ethicon, Somerville, New
Jersey, USA).

Subsequently, duraplasty using facial
graft was performed to stop profuse bleeding.
After careful hemostasis, the wound was
inspected under direct vision for any
bleeding, or cerebrospinal fluid flow. Bridging
veins are preserved. The brain was
thoroughly irrigated using normal saline and
antibiotic. We excised bony fragments to
prevent infection. The bone flap wasn’t put
back due to brain edema. Blood pressure,
volume and viscosity were carefully
monitored during and after surgery to assure
sinus patency. Removed foreign body was
cultured for aerobic, anaerobic, or fungal
pathogens. All cultures were negative.

The patient improved post-operatively,
he was awake, more coherent, ambulating
without difficulty, no focal neurologic deficits,
sign of infection and neither sign of raised
intracranial pressure. He was managed with
anti edema, analgesics, and anticonvulsants.
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For antibiotics, we gave Ceftriaxone 4g/ day
and Metronidazole 1500 g/ day. Patient was
discharged on the 7" post-operative day
without any sequele (Figure 3).

Figure 3. Post operative general condition

Discussion

PBI is defined as a lesion caused by an
object that gets through the skull and the dura
mater and remains inside, can result from a
variety of objects, both low and high velocity
objects which may cause significant damage
to the brain resulting in severe neurological
deficits. The traumatic dural venous sinus
injury is one of the most dangerous
complications of PBI, with its incidence to be
raised to 4-12% of all brain trauma case, with
a reported mortality rate of 41%. 4

Usually, it occur on thin bones, especially
the orbit and the squamous temporal bone.
Parietal region is rarely traversed by a
penetrating object as in our case.>®’ Sharp
objects causing PBI is also relatively
uncommon, most of them are accidental
injuries. Elkatatny et al, reveals most
common cause traumatic dural venous sinus
injuries was heavy object (45 %), road traffic
accident (25%) followed by fall from height
injury (20%), and sharp objects (10%).8
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Unusual PBI have been scattered reported to
be caused by tree branches, sticks and
fragments of wood, bamboo groove, nails,
metal poles, ice picks, keys, pencils,
chopsticks, and power drills.®%! Increased
vascular complications and mortality were
noted in penetrating retained objects
compared to those which did not, because it
tend to be deeply penetrating with a potential
for more cerebral and vascular injury.1213

According to its localization, most
common site of dural sinuses injuries are
superior sagittal sinus (75%), followed by
transverse sinus (15%), sigmoid sinus (5%)
and multiple sinus (5%). These injuries may
be fatal due to the potential to cause
prolonged disability or death, either due to
profuse venous bleeding, venous
hypertension, ischemia, hydrocephalus or
increased intracranial pressure due to
impaired cerebral venous drainage. Although
rare, post traumatic dural sinus thrombosis
may happen and lead to hemorrhagic
infarction and fatal conditions.®

As preoperative study, it is necessary to
evaluate not only head CT but also 3D
reconstruction and angiography. Sinus injury
should be suspected if preoperative CT
shows hematoma overlying venous sinuses,
or fractures which crossed the sinus. Due to
lack facilities, we did not perform further
angiographic evaluation prior to surgery.

The surgical management depends on
the extent of injury and structures involved. It
is recommended to perform surgery within 12
hours after the injury to prevent infection.®®
Our treatment was immediate and identical to
that reported by other authors, consists of
wound exploration, craniotomy/ craniectomy,
debridement of devitalized brain tissue,
evacuation of hematoma, careful extraction
foreign body and retained fragments if
possible, bleeding control, vascular repair,
lavage of the wound and water tight dural
closure.’®!” Continuous irrigation over the
sinus during the elevation of the foreign body
fragments are suggested to reduce the
chance of embolism.



The use of broad spectrum antibiotics is
recommended to prevent infectious
complications. 8

In our case, surgical removal of dthe
foreign body from the bone may worsened
SSS injury. In concordance with Fischer et al
and Nussbaum et al, firstly, we tried to have
a direct visualization through the puncture
side. Skin flap and craniotomy should extend
across the midline to permit visualisation of
both sides of the sinus. Then parts of the
bone were removed in order to remove the
blade from the bone.'®!° Direct visualization
of foreign object should be achieved before
its removal. Thorough debridement and
irrigation along the exposed trajectory has a
great significance to prevent postoperative
infection and CSF leakage.?*?

Bleeding occurred due to sinus wall
laceration during removal the tip of the
machete. Various operative technique for
sinus injury treatment including direct
compression by gelfoam, stitching the dura
up to adjacent bone, direct stitching of dural
tear, and muscle duraplasty . During direct
compression of the sinus, further
complication should be considered. Sinus
occlusion / thrombosis may occur following
free muscle duroplasty or coagulation system
activation due to damage endothelial lining of
the sinus wall.? If there was total destruction
of the sinus causing uncontrollable
haemorrhage, however, ligation of the middle
and posterior thirds might be considered,
since it is not necessarily associated with a
poor prognosis.??

Cerebral infections or meningitis are fatal
complications.?® Infection is the main
complication of PBI with a reported overall
rate of 64—70% and mortality rate of 14-57%
In previous publications, prophylactic use of
broad-spectrum antibiotic was suggested
within 7-14 days after the injury, 223 while
others indicated that antibiotic therapy should
be administrated according to the findings of
cerebrospinal fluid culture.?® Intravenous
antibiotics, laboratory examination and
closed observation of any sign of infection are
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mandatory during post
hospitalization.

Approximately 30%-% of patients with
penetrating brain injury develop seizures.
Between 4% and 10% have their first seizure
within the first week of injury, and 80% of
patients have a seizure during the first 2
years.?224 Antiepileptic medication has been
shown to prevent the occurrence of early
seizures. For this reason, prophylaxis is
recommended for the first 7 days after
injury.2 Our patient had antiepileptic
medication during hospitalization due to brain
tissue damage and edema that had raised
increased concern for risk of posttraumatic
seizures.

During hospitalization, any sign of
increased intracranial pressure should be
taken into consideration. Post operative
imaging follow up including non-contrast
Head CT to assess hemorrhage, or venous
infarction in the form of petechial
hyperdensity and hypodense edema which
may be seen in the cortical grey matter and
sub cortical white matter due to sinus
obstruction. Follow up MRV should be a good
definitive diagnostic tool for those suspected
cases. 8 Early detection and early
management with anticoagulation of this
potentially treatable condition will result in
good outcome. In our case the patient was
not showed any sign of raised ICP, we did not
perform any post operative angiographic
imaging studies, and the patient was not
placed into anticoagulant therapy due to risk
of postoperative bleeding

operative

Conclusion

Penetrating brain injury with superior sagittal
sinus tear is uncommon. It can pose unique
difficulties and lifethreatening conditions.
Therefore, it require rapid intensive
resuscitation, comprehensive pre and post
operative imaging study and careful
individualized  neurosurgical  treatment.
Further complication during recovery period
should always be taken into consideration.
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