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ARTICLE INFO ABSTRACT
Article history: Aim: Delayed intracerebral tension pneumatocele is an uncommon cause of raised intra-
Received 11 April 2013 cranial pressure (ICP) following trauma. However it can cause herniation syndrome due to
Accepted 23 October 2013 sudden increase in ICP which requires emergent intervention. The present case reports a
Available online 9 November 2013 late onset intracerebral tension pneumatocele in an adult male.

Subject: A 35-year-old man was admitted to our emergency unit with alleged h/o head
Keywords: injury following a road traffic accident. The computerised tomographic (CT) scan of head
Trauma showed left frontal sinus fracture, basi frontal contusion and minimal pneumocephalus.
Intracerebral Conservative treatment was given and patient discharged on 10th day in normal neuro-
Space occupying lesion logical state. After almost a month he was re-admitted with h/o of repeated vomiting and
Delayed altered sensorium. A repeat CT head at this time revealed a large left frontal intracerebral
Tension pneumatocele tension pneumatocele with mass effect. The patient was operated on urgently and the

tense air was evacuated. Dural graft covered over the tear behind the left frontal sinus.
During the postoperative period the patient’s neurological status improved.
Result: Although traumatic pneumatocele generally develops during the early post-
traumatic period, it can also develop to a tension pneumatocele resulting in mass effect
in the late period leading to increased ICP and deterioration of conscious level.
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1. Introduction

Pneumocephalus is usually defined as presence of air in the
intracranial cavity. The term pneumocephalus was first
coined by Wolff in 1914. It is usually associated with basal
skull fracture and dural tear after head and facial trauma.
Clinically it manifests as cerebro spinal fluid (CSF) rhinorrhoea
or otorrhoea, where as tension pneumatocele results from the
entrapment of intracranial air due to a check valve system
following head injury. Tension pneumatocele at times be-
haves like an intracranial space occupying lesion and
threatens life.

2. Case history

A 35 years old male was admitted to neurosurgery ward with
alleged h/o head injury following road traffic accident. There
was no h/o loss of consciousness, vomiting or seizure but h/o
bleeding from nose present. There was a sutured forehead
laceration present on left side of 3 cm size. On examination,
his vital signs stable, he was conscious, well oriented to time
place and person. His Glasgow coma score (GCS) was 15/15,
there were bilateral black eyes with periorbital swelling, so his
vision and pupil could not be assessed. Except anosmia no
other cranial nerves, motor and sensory deficit detected. A
plain CT head was done which revealed fracture of left frontal
bone involving the sinus with mild depression of posterior
wall of the sinus, underlying basi frontal small contusions and
patchy pneumocephalus [Fig. 1].

He was put on prophylactic antibiotic, anticonvulsant,
antiemetics and analgesics with 100% oxygen by mask. For
initial 24 h he was kept on IV fluids and strictly in supine
posture. He was made to sit up after 48 h and checked for CSF
rhino rhea, which was not present. After 72 h a repeat CT head
was done which revealed resorption of pneumocephalus and
resolution of contusion. He was discharged on 10th day in a
stable neurological condition.

A month later he was re-admitted in an altered sensorium
with h/o repeated vomiting. On examination his vital signs
were stable, he was drowsy, irritable and confused, his GCS
was 13/15, pupil right side was normal, left moderately dilated
and sluggishly reacting to light, no other deficit was detected.
Anurgent CT head [Fig. 2] was done which revealed a large left
frontal intraparenchymal tension pneumatocele causing
mass effect with intraventricular and subarachnoid pneu-
mocephalus. He was operated in emergency. Frontal crani-
otomy, evacuation of tensed air, duroplasty and
exteriorization of frontal sinus was done. Postoperatively he
became fully conscious, oriented and there was no neurolog-
ical deficit. A repeat CT head [Fig. 3] was done after 48 h, which
showed complete resorption of left frontal lobe tension
pneumatocele and subarachnoid and intraventricular air.
Only mild oedema is noted in the frontal lobe and minimal
extradural air. Patient was discharged on 10th day without
any neurological deficit or CSF rhinorrhoea.

3. Discussion

Pneumocephalus, also known as intracranial aerocele or
pneumatocele is defined as the presence of gas within any of
the intracranial compartments (epidural, subdural, sub-
arachnoid, intraventricular and intraparenchymal).”

The pathophysiology of pneumocephalus usually involves
one of the following mechanisms:

i) Ball-valve mechanism in which there is a cranial defect
and dural tear adjacent to a point where air is available
i.e. para nasal sinus; air may be forced intracranially by
coughing, sneezing or blowing etc.

The dural opening is sealed due to tamponade effect on
pia-arachnoid by swollen brain, trapping the air intracranially
(pneumocephalus). Repeated coughing and sneezing resulting
in raised air pressure lead to larger accumulation of air in the

Fig. 1 — A plain CT head showing fracture of left frontal bone involving the sinus with mild depression of posterior wall of
the sinus, underlying basi frontal small contusions and patchy pneumocephalus.
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Fig. 2 — A plain CT head showing a large left frontal intraparenchymal tension pneumatocele causing mass effect with

intraventricular and subarachnoid pneumocephalus.

subdural or within the brain itself giving rise to marked mass
effect (tension pneumocephalus).

ii) Inverted bottle neck mechanism in which air enters as
fluid leaves the intracranial space.®*

In tension pneumocephalus, air most frequently oc-
cupies the subdural area. However, air can also occupy the
epidural, subarachnoid, intraparenchymal and intraven-
tricular areas.>° Goniil et al presented a case of tension
pneumocephaly due to head trauma where they performed

Fig. 3 — A plain CT head showing complete resorption of left frontal lobe tension pneumatocele and subarachnoid and

intraventricular air.
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emergency decompressive surgery because of shift of
intracranial midline structures. They noted that their case
was interesting due to intraventricular tension pneumo-
cephalus.® Ram et al presented a case of tension pneumo-
cephaly in the posterior fossa region with CSF leakage at the
suture line developing at the tenth day of a posterior fossa
operation.” In the present case, initial pneumocephalus
following trauma almost resolved and a tension pneuma-
tocele developed almost a month after trauma. He did not
have CSF rhinorrhoea although there was h/o bleeding from
nose after trauma.

Gore et al mentioned the use of normobaric oxygen in high
flow as a treatment protocol for simple pneumocephalus,
which enhances the rate of absorption of pneumocephalus.®
In our case patient’s initial simple pneumocephalus dis-
appeared following oxygen therapy.

Browning et al pointed out that intracranial air is
frequently present after craniotomy, but it is normally
absorbed in three to four weeks. The presence of pneumo-
cephalus on a delayed postoperative CT scan should raise
the possibility of a CSF fistula, or infection with a gas-
forming organism. Many CSF fistulae require surgical
closure in order to prevent potentially life-threatening
central nervous system infections and tension
pneumocephalus.’

Huang et al presented a case who had right traumatic
frontal intracerebral haemorrhage and frontal bone fractures.
Tension pneumocephalus was diagnosed by CT scan and
plain skull X-rays. The fistulous tract of the ethmoid sinus was
investigated by radioisotope albumin cisternography. This
pneumatocele was unroofed and the fistula was tamponaded
by pericranial muscles and the layers were sealed by fibrin
glue. They concluded that, as a surgical emergency, tension
pneumocephalus can be successfully treated only by early
diagnosis and early treatment.*

To conclude long term observation of patients with simple
pneumocephalus following trauma is beneficial as there is an
expected risk of developing delayed tension pneumocephalus

which may manifest with raised ICP. Emergency intervention
in these situations can be life saving.
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