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Introduction

Trauma is the most common cause of pneumocephalus with
reported incidence of up to 9.7% in head injury."? Tension
pneumocephalus is characterized by continued buildup of
air within the cranial cavity, leading to abnormal pressure
exerted on the brain and subsequent neurologic deterioration.
Exact incidence of tension pneumocephalus in trauma
patients is not known.

There have been only 21 reported cases of delayed
posttraumatic tension pneumocephalus. In this article, an
unusual case of intracerebral tension pneumocephalus
presenting 10 years after trauma has been reported. A
literature review was performed to assess the
management options and outcomes.

Case Report

A 30-year-old man presented with left hemiparesis of 45
days’ duration. He had suffered a road traffic accident
10 years ago with head injury and posttraumatic right
facial palsy and hearing loss in the right ear. He was
managed conservatively. Since the trauma, he had
intermittent cerebrospinal fluid rhinorrhea from the right
nostril which was not evaluated. He also had recurrent
generalized  seizures, which would occur on
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Delayed tension pneumocephalus is a rare entity. Twelve cases of posttraumatic
delayed tension pneumocephalus have been reported. This study is a case report of
a patient presenting with delayed posttraumatic tension pneumocephalus, and
highlights the nuances of management.

noncompliance with medications. He was HIV positive and
was taking antiretroviral therapy. On examination, he was
conscious, alert, and oriented; pupils were equal and
reacting to light; and right lower motor neuron facial palsy
and sensorineural hearing loss were noted. Left hemiparesis
was noted.

At presentation to the hospital, he had already been evaluated
with computed tomography (CT) and magnetic resonance
imaging (MRI) of the brain (=Fig. 1), which showed a right
frontal intraparenchymal hydropneumocephalus. Brain CT was
repeated on admission and showed increase in the
pneumocephalus. Right frontal sinus fracture was noted and
there was no contrast enhancement or diffusion restriction
noted, ruling out an abscess.

He underwent a right frontal craniotomy. A linear
displaced fracture of the inner table of the frontal sinus
and orbital roof was seen with a dural tear in the region of the
fracture. The pneumocephalus was evacuated. The dural
defect could not be repaired directly as it was located over
the anterior cranial fossa base. The defect was covered
intradurally with a fascia lata graft. Brain parenchyma
appeared normal without any evidence of infection.
Postoperatively, the patient recovered well, and
hemiparesis improved over 2 days. Postoperative CT
(=Fig. 1) showed significant reduction in size of
pneumocephalus. He was discharged on postoperative
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b Right frontal

a Preoperative CT
fracture

¢ Preoperative
MRI

Fig. 1 Top left: preoperative computed tomography (CT) showing
right frontal pneumocephalus. Top right: preoperative CT bone
window showing right frontal fracture involving frontal sinus. Bottom
left: Preoperative T2-weighted magnetic resonance imaging (MRI)
showing right frontal pneumocephalus with fluid level. Bottom right:
Postoperative CT showing resolution of pneumocephalus.

d Postoperative CT

day 5 with power 5/5 in all muscle groups and without
cerebrospinal fluid (CSF) rhinorrhea.

Discussion

Tension pneumocephalus is a rare clinical entity. Two
theories have been put forward to explain the mechanism
of tension pneumocephalus: (1) Dandy’s ball-valve theory'—
unidirectional flow of air into the cranial cavity through a
defect and (2) Horowitz’s inverted soda bottle effect'—
excessive loss of CSF creates negative pressure leading to
pneumocephalus.

Tension pneumocephalus may present in an acute
(<72 hours) or delayed (>72 hours) manner.

A review of literature showed only 21 case reports of
delayed tension pneumocephalus occurring after trauma
(=Table 1). Most patients presented within a few days to
weeks after trauma, but Hong et al® reported a case
presenting 12 years after trauma. Only one patient was
managed conservatively. Sixteen patients underwent
craniotomy and dural repair, 2 patients underwent burr
holes, and 2 patients underwent twist drill and tapping.
All patients had good outcomes. CSF rhinorrhea was reported
in seven of these patients and CSF otorrhea was reported in

Indian Journal of Neurotrauma Vol. 20 No. 2/2023 © 2023. The Author(s).

Jain et al.

Table 1 Summary of published articles on delayed post traumatic tension pneumocephalus
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one patient. It resolved in all cases either spontaneously or
after dural repair.

Tension pneumocephalus occurs most commonly in the
subdural location.* But it can occur within the epidural,
subarachnoid, intraparenchymal, and intraventricular
areas as well. In the articles outlined below, 17/21 cases
had parenchymal pneumocephalus, while 4/21 cases had
subdural pneumocephalus. The patient in our case report
also had an intracerebral pneumocephalus. No association
between parenchymal pneumocephalus and delayed
presentation has been discussed in the literature thus far.
Parish et al® suggested a possible hypothesis for parenchymal
pneumocephalus wherein swollen brain parenchyma may
stick to the dural tear clogging the fistula. Once the swelling
resolves, the fistula could be freed and air could enter the
stuck brain, encouraged by Valsalva maneuvers.

Our case report highlights the nuances in the
management of delayed tension pneumocephalus. It is a
rare condition and insufficient evidence exists in the
literature. Treatment in this group of patients should focus
on relief of mass effect surgically by twist drill/burr hole or
craniotomy and repair of the dural defect to prevent
recurrence. Patients presenting with a delayed tension
pneumocephalus usually require urgent evaluation and
emergency surgery. In posttraumatic cases, multiple skull
base fractures may end up clouding decision-making. If the
condition of the patient permits, 3D T2 driven equilibrium
radiofrequency reset pulse (DRIVE) MR cisternography or CT
cisternography can be utilized to localize the site of CSF leak,
if present. One should also rule out infection with gas-
forming bacteria. Good outcomes have been reported in
patients managed in a timely manner.
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