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CASE SERIES

Traumatic tension pneumocephalus: a series of 4 cases managed in Zaria
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ABSTRACT
Tension pneumocephalus is the accumulation of air in the intracranial
cavity with attendant neurological changes. Though a neurosurgical
emergency, it could present in a delayed form requiring a high index of
suspicion. We report a series of four cases; two of which were managed
operatively and two non-operatively with good outcome.
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INTRODUCTION
Pneumocephalus, the accumulation of air in
any
of
the
intra-ventricular,
intraparenchymal, subdural, sub-arachnoid or
epidural spaces could present as a
www.orientjom.com

neurosurgical emergency. Most literature
from Africa report single or few cases.1,2 The
development of neurological changes with
tension pneumocephalus signals the presence
of a potentially life-threatening lesion.3,4 Since
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the classic work by Dandy in 1926, several
authors have reported their experience on this
subject.5.6.7
Trauma is the most common cause of
pneumocephalus,
but
other
reported
aetiological factors include craniotomy,
infectious,
following
some
diagnostic
procedures (e.g. lumbar puncture) and
following endoscopic sinus surgery among
others.1,2,8 Tension pneumocephalus exerts a
mass effect which makes it difficult to be
differentiated from intracranial haemorrhage.
The presentation may include headache,
cerebrospinal fluid (CSF) rhinorrhoea, CSF
otorrhoea, nausea, vomiting and altered level
of consciousness. In rare cases the patient
may present with bruit hydro-aerique, a
splashing sound heard by the patient on
movement of the head caused by a succussion
splash within the cranium.1,4 Brain CT scan is
the standard for diagnosis.9
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ventricles (Figures 1aand b). The patient was
worked up for surgery. The intra-operative
findings were depressed fracture of frontal
bone, dural tear, frontal aerocele and
markedly thinned out cerebral cortex. He had
bi-frontal craniotomy, denudation of the
mucosa of the frontal air sinus (cranialisation
and exenteration of the frontal air sinus),
decompression of the pneumocephalus with
brain canula and duroplasty. The frontal
sinus was obliterated with fat, which was
harvested from the anterior abdominal wall,
after exenteration of the mucosa. He had an
uneventful post-operative recovery and he
was discharged home on anticonvulsants
after 11 days.
Figure 1a. Pre-operative skull x-ray

We present a series of four cases with
symptomatic pneumocephalus managed
successfully in our Centre as a follow up to an
initial case report.10
CASE SUMMARIES
Case 1
A thirty-nine year old man was referred to
our service with a 6-week history of
rhinorrhoea from the left nostril, with a 4week history of headache and abnormal
behavior following rider motorcycle accident
two months prior to presentation. He had a
history of loss of consciousness and an
episode
of
generalized,
tonic-clonic
convulsions. Two weeks later, he developed
left CSF rhinorrhoea, with headache and
some personality changes. No meningeal
symptoms. Other systems were normal. On
presentation, he had a Glasgow Coma Score
(GCS) of 14/15 (E4, V4, M6) with no obvious
focal neurological deficits.
Skull x-rays and brain computed tomographic
(CT) scan showed a depressed skull fracture
of the frontal bone, a huge bi-frontal aerocele
that was increasing progressively in size on
repeat x-rays with enlargement of both lateral
www.orientjom.com

Figure 1b. Pre-operative brain CT scan

Figure 1c. Post-operative lateral view skull
Radiograph; note the burr hole sites
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Figure 2a. Lateral view radiograph

Case 2
This was a 25-year old farmer who was first
admitted with loss of consciousness, CSF
rhinorrhoea and right supra-orbital laceration
3 hours after a rider motorcycle accident. His
GCS on admission was 8/15 (E1, V2, M5), and
there were peri-orbital swelling and Panda
eye sign. His vital signs were stable.
Brain CT scan revealed depressed frontal and
multiple facial bone fractures. He responded
to
non-operative
management
with
antibiotics, analgesics, anticonvulsants, and
other head injury management protocols, and
was discharged home on head injury advice
after 17days of admission.
He re-presented 11days later with recurrence
of rhinorrhoea, fever, headache, neck stiffness
and deteriorating consciousness, with a GCS
of 10/15 (E2, V2, M4). Urgent skull x-ray was
requested on clinical suspicion and it showed
bilateral pneumo-ventricle; see Figures 2A and
2B. He could not afford brain CT scan. He
was worked up for surgery, and intraoperative findings included fractures of the
right frontal bone, cribriform plate, sphenoid
bone, ethmoid bone and the medial wall of
the right orbit. There was a dural tear and
massive
pneumocephalus.
Bi-frontal
craniotomy was done, the lateral ventricles
were decompressed and dura repaired. He
did well post-operatively with a resolution of
the pneumocephalus on repeat radiograph
(Figure 2c), and was discharged home after 6
weeks on anticonvulsants.
www.orientjom.com

Figure 2b. AP view of skull radiograph showing
air in the ventricles

Figure 2c. Post-operative skull radiograph
Showing a resolution of pneumocephalus

Case 3
A 27 year-old man who presented with severe
frontal headache and right CSF otorrhoea
following pedestrian motor vehicle accident.
He transiently lost consciousness but his GCS
on admission was 15 with right facial nerve
56
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palsy. Vital signs were stable. Urgent brain
CT scan showed classical “Mount Fuji Sign”
(Fig 3a). He was managed conservatively.
Serial skull x-rays were done to monitor the
pneumocephalus as the patient could not
afford repeat brain CT scan. The rhinorrhoea
ceased spontaneously on the 10th day post
trauma. He was discharged home after 13
days on admission with clinical and
radiological evidence of pneumocephalus
resolution (Fig 3b).
Figure 3a. Brain CT showing Mount Fuji sign

Case 4
A 21-yearold undergraduate who was a
pedestrian, knocked down by a motor
vehicle. He lost consciousness immediately
and regained it fully after two hours. He
developed severe frontal headache with
associated nausea. There was no convulsion,
bleeding from any cranio-facial orifices, CSF
leaks, or differential limb weakness.
He had right sub-conjunctival hemorrhage
and left peri-orbital edema, admission GCS of
15with no obvious focal neurological deficits
or signs of meningeal irritation. His vital
signs were stable. Frontal pneumocephalus
was confirmed with Brain CT scan (Figure
4a), and was managed non-operatively. Serial
skull x-rays showed progressive decrease in
air volume with resolution of symptoms. He
was discharged after 8days of admission.
Figure 4a. Brain CT scan showing frontal
pneumocephalus

www.orientjom.com

DISCUSSION
Though Lecat seemed to have described
pneumocephalus since 1741, the literature
generally ascribes to Chiari the first report of
aerocele in 1884, and to Luckett, the first
radiographic
demonstration
of
11
pneumocephalus in 1913. Ali, et al, found
pneumocephalus in 10% of brain CT scans of
moderate and severely head injured
patients.12
However,
tension
pneumocephalus is a rare condition. Though
trauma is a common cause of tension
pneumocephalus, several other causes have
been reported in the literature.12,14,15,16,17,18
Two mechanisms have been commonly
proposed in the formation of tension
pneumocephalus: the ball-valve mechanism
described by Dandy, and the inverted-bottle
mechanism of Horowitz.5,18 In the former
mechanism, air enters through a dural defect
after increases in nasopharyngeal pressure,
such as coughing or sneezing, but cannot
escape through that area . The latter
mechanism proposes that CSF leakage
through the dural defect creates negative
pressure in the intracranial space that allows
air to move along a pressure gradient from
the atmosphere to the cranial cavity. As little
as 2mls of air can irritate the brain resulting in
headache.4
The accumulation of intracranial air can be
acute (<72 hours) or delayed (≥72 hours).19
The reason for the latent period, which may
vary from days to months has not been
57
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determined,
however,
immediate
surrounding haemorrhage and edema may
prevent passage of air in to the subdural
space and pneumocephalus manifests after
their resolution usually in three to four weeks
after trauma.20 Brain CT scan is the gold
standard for diagnosis and can detect as little
as 0.5mls of air. The presence of tension
pneumocephalus may show the findings of
“Mount Fuji”
or “Bubbling Brain
sign.3,4,16,21,22
Trauma is the most common cause of tension
pneumocephalus.1,21 We observed both early
(<72 hours) and delayed presentations (≥72
hours), and also noted that patients with
deteriorating
level
of
consciousness,
convulsion and recurrent CSF rhinorrhoea
turned out to be more severely affected and
required surgical intervention. Classical
Cushing’s triad was not demonstrated in any
of our patients. Spontaneous resolution
without recurrence was more likely in
otorrhoea
consistent
with
established
evidence.23 The fourth patient had no clinical
or radiological evidence of skull fracture, and
no CSF leaks. A small defect might account
for this finding.8
The presence of “Mount Fuji” sign was not
observed to be an absolute indication for
surgical intervention, thus, we allude to
earlier observations that a combination of
clinical and radiologic features are required to
take a final decision.3 Plain Skull x-rays
played a useful role in the diagnosis and
follow up (due to financial constraints) as it is
a cheaper, more readily available, and simpler
diagnostic aid when brain CT scan is not
available
or
affordable.24Conservative
management involving elevation of head of
bed to 300, avoidance of Valsalva manoeuvres
in cases of CSF leaks, analgesics and
antibiotics
(where
necessary)
is
the
recommended first line of treatment. Low
threshold for surgical intervention should be
entertained, aimed at decompression and
repair of torn dura (by open or endoscopic
method).2,3,4,6,8,11,21,25 Outcome in all our
patients was very good.
CONCLUSION
www.orientjom.com
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Tension pneumocephalus could present in an
immediate or delayed fashion, with features
requiring high index of suspicion for
diagnosis to be made. Brain CT scan is the
investigation of choice. Plain skull radiograph
could be of tremendous help in both
diagnosis and follow up. Management by
initial conservative measures with low
threshold for surgical intervention would
give satisfactory outcomes. Our experience
needs to be further evaluated with a larger
sample size for logical conclusions to be
made.
REFERENCES
1. Shehu BB, Ismail NJ, Hassan I. Management of
pneumocephalus in a resource limited
environment: review from sub-Saharan Africa.
Brain Inj 2007; 21(12):1217-1223.
2. Schirmer CM, Heilman CB, Bhardwaj A.
Pneumocephalus: Case illustrations and
review. Neurocrit Care 2010; 13(1):152-158.
3. Sadeghian H. Mount Fuji sign in tension
pneumocephalus. Arch Neurol 2000; 57(9):1366.
4. Simmons
J,
Luks
AM.
Tension
pneumocephalus: An uncommon cause of
altered mental status. J Emerg Med 2013;
44(2):340-343.
5. Dandy W. Pneumocephalus (intracranial
pneumatocele or aerocele). Arch Surg 1926;
12:964-982.
6. Emejulu J-KC, Ekweogwu OC, Nwankwo EU,
Okoye OA. Management of Post-traumatic
Tension Pneumocephalus: a case report. Orient
J
Med
Jul-Dec
2012;
24(3-4):69-72.
www.orientjom.com.
7. Komolafe
EO,
Faniran
EA.
Tension
Pmeumocephalus - A rare but treatable cause
of rapid neurological deteriration in traumatic
brain injury. A Case Report. African J Neurol
Sci 2010; 29(2).
8. Aksoy F, Dogan R, Ozturan O, Tuğrul S,
Yıldırım YS. Tension pneumocephalus: an
extremely small defect leading to an extremely
serious problem. Am J Otolaryngol 2013;
34(6):749-752.
9. Bouzarth WF, Hash CJ, Lindermuth JR.
Tension pneumocephalus following surgery
for subdural hematoma. J Trauma 1980;
20(6):460-463.
10. Jimoh
AO,
Gana
SI.
Post-traumatic
pneumocephalus: a case report. Orient J Med
2012; 24(1-2):37-42.
11. Jelsma F, Ioore DF. Cranial Aerocele. Amarican
J Surg 1954; 87(3):437-451.
12. Ali M, Ali G, Usman M, et al. CT Scan

58

Traumatic Tension Pneumocephalus

13.

14.

15.

16.

17.

18.

Orient Journal of Medicine

Findings in Patients with Moderate and
Severe Head Injuries. J Med Sci (Peshawar,
Print) 2013; 21(3):137-140.
Vitali
AM,
Roux
AA.
Tension
pneumocephalus as a complication of
intracranial pressure monitoring: A case
report. Indian J Neurotrauma 2007; 4(2):115-118.
Satapathy
GC,
Dash
HH.
Tension
pneumocephalus after neurosurgery in the
supine position. Br J Anaesth 2000; 84(1):115117.
Ihab Z. Pneumocephalus after surgical
evacuation of chronic subdural hematoma : Is
it a serious complication? Asian J Neurosurg
2012; 7(2):66-74.
Tran P, Reed EJM, Hahn F, Lambrecht JE,
Mcclay JC, Omojola MF. Incidence ,
Radiographical Features , and Proposed
Mechanism
for
Pneumocephalus
from
Intravenous Injection of Air. West J Emerg Med
2010; XI(2):180-185.
Sankhla S, Khan GM, Khan MA. Delayed
tension pneumocephalus: A rare complication
of shunt surgery. Neurol India 2004; 52(3):401402.
Horowitz M. Intracranial Pneumocoele. an

www.orientjom.com

19.

20.
21.

22.
23.

24.

25.

Vol 28 [1-2] Jan-Jun, 2016

Unusual Complication Following Mastoid
Surgery. J Laryngol Otol 1964; 78:128-134.
Report C, Solomiichuk VO, Lebed VO,
Drizhdov KI. Posttraumatic delayed subdural
tension pneumocephalus. Surg Neurol Int 2013;
4(1).
Garland LH, Mottram ME. Traumatic
Pneumocephalus. Radiology 1945; 44(3).
Mark Aferzon, Joseph Aferzon ZS. Endoscopic
repair of tension pneumocephalus. Otolaryngol
Head Neck Surg 2001; 124:688-689.
Heckmann JG, Ganslandt O. The Mount Fuji
Sign. N Engl J Med 2004; 350(18):1881.
Fred HG, Eduardo R, Paul NM. Traumatic
Skull and Facial fractures. In: Richard G.
Ellenbogen, Saleem I. Abdulrauf LNS, ed.
Principles of Neurological Surgery. Third.
Philadephia: Elsavier Saunders 2012; 365-373.
Odebode OT, Dunmade AD, Afolabi OA,
Suleiman OA. Lateral Skull radiograph in a
patient
with
post
traumatic
tension
pneumocephalus
complicated
by
late
epilepsy. Emerg Med J 2008; 25(1):32.
Webber-Jones JE. Tension pneumocephalus. J
Neurosci Nurs 2005; 37(5):272-276.

59

