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Abstract: Pneumocephalus can develop immediately following head trauma or clinical 

presentation may be delayed for days. We report a case of 35 year male whose initial CT 

scan brain plain small specks of pneumocephalus in left para-sellar region. However the 

next day he was complaining of severe headache and had multiple episodes of vomiting. 

Repeat CT scan showed increase in the size of pneumocephalus including appearance of 

intraventricular air with mild cerebral edema. The patient recovered well with 

conservative management. The present case is a gentle reminder that in a subgroup of 

head injury patients, intracranial air can produce significant mass effect leading to 

tension pneumocephalus which can can behave like other intracranial mass lesions and 

causes worsening of the neurological status of these patients.  

Key words: Pneumocephalus, traumatic pneumocephalus, traumatic brain injury, basal 

skull fracture. 

 
Introduction 

Pneumocephalus or intracranial aerocele is 

collection of air in the intracranial cavity and 

is an uncommon complication of head injury. 

1 Pneumocephalus can develop immediately 

following head trauma or may be delayed for 

days before patients become clinically 

symptomatic. (2) In majority of the patients 

the size of pneumocephalus is small, behave 

benign and can be managed conservatively. (3) 

However in some cases there can be a 

significant amount of air collection which can 

lead to tension pneumocephalus behaving like 

an intracranial space occupying lesion and 

causing increase in intracranial pressure with 

subsequent neurological deterioration. (1, 3, 4)  

Case report 

A 35 year male presented with the history 

of fall from motor cycle. He had transient loss 
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of consciousness for 15 minutes and multiple 

episodes of vomiting. There was history of 

nasal bleeding.  There was no history of 

seizures. His general and systemic 

examination was unremarkable. At the time of 

examination in emergency room he was 

opening eyes to all, obeying commands and 

well oriented. Motor and sensory examination 

was normal. There was evidence of nasal bleed. 

The patient underwent CT scan brain plain 

and it showed fracture of left temporal bone 

with small specks of pneumocephalus in left 

para-sellar region (Figure 1). The patient was 

admitted for observation. Next day morning 

he was complaining of severe headache and 

had multiple episodes of vomiting. The CT 

scan was repeated and it showed increase in 

the size of pneumocephalus including 

appearance of intraventricular air with mild 

cerebral edema (Figures 2 and 3). There was no 

watery discharge through nose and there was 

no fever and meningeal signs. The patient was 

started on 100% oxygen and anticonvulsants. 

With conservative treatment he recovered 

completely and is doing well at follow up. 

 

 
Figure 1 - CT scan brain plain showing depressed 

fracture of squamous part of left temporal bone with 

small hemorrhagic contusion in left temporal pole 

and air specks in left para-sellar region and temporal 

region suggestive of pneumocephalus 

 
Figure 2 - Follow up CT scan images showing 

significant increase in pneumocephalus; extending 

into subarachnoid spaces (Right sylvian cistern, 

suprasellar cisterns, basal cisterns) and ventricles 

with mild cerebral edema 

 

 
Figure 3 - Axial plain CT scan image bone window 

showing depressed fracture of squamous part of left 

temporal bone 

Discussion 

Pneumocephalus can be acute (<72 hours) 

or delayed (>72 hours) and occur in 3.9-9.7% 

of the cases of head injury. (4-6) Two theories 

have been postulated to explain the underlying 

mechanism by which pneumocephalus 

develop after injury i.e. ball valve mechanism 

by Dandy (a uni-directional air movement 

from the outside into the cranial cavity which 

then gets trapped) (7) and the soda bottle 

theory (drainage of CSF leading to a negative 

intracranial pressure gradient which is relieved 

by the influx of air). (8) The air may be located 

in the extradural, subdural, subarachnoid, 

intraventricular, and intracerebral spaces 

(intracerebral and intraventricular 

pneumocephalus suggest breach in the dural 

and arachnoid layers). (2) The amount of 

pneumocephalus is usually independent of the 
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size of the defect and smaller defects are sealed 

easily by blood clots or granulation. (9) 

However a large collection of intracranial air 

can produce the mass-effect intracranial 

hypertension (tension pneumocephalus) and 

neurological deterioration. (3, 6) In presence 

of head injury, the diagnosis of tension 

pneumocephalus can be difficult as the 

symptoms and mechanism of injury may 

mimic other intracranial lesion (i.e. 

hemorrhage). (2) Usual clinical features of 

tension pnemocephalus include headache, 

nausea and vomiting, seizures, dizziness, 

altered sensorium (2, 3, 10-12) and CSF 

rhinorrhoea or otorrhoea. (2) Plain 

radiographs can show the presence of 

pneumocephalus. CT scan of the brain is a 

golden standard to diagnose pneumocephalus. 

(2, 3, 13, 14) CT scan will allow determining 

the precise location of the air collection, 

amount of mass effect on the brain and its 

relationship to the basal skull fracture site or 

air sinuses. (2, 13, 15) Depending on the site 

and extent of air distribution various signs 

have been described to identify the tension 

pneumocephalus (“Mount Fuji sign”- 

significant quantities of air over the frontal 

convexities and “air bubble sign” producing 

characteristic multiple small air bubbles 

scattered through several cisterns).  (2, 13, 16, 

17) Majority of the cases of traumatic 

pneumocephalus respond well to conservative 

management (bed rest, 100% supplemental 

O2, head end elevation, avoidance of positive 

pressure, and pain control). (2, 3, 9, 11, 18, 19) 

Surgical intervention can be needed in patients 

with recurrent pneumocephalus & in patients 

with significant tension pneumocephalus with 

signs of increasing intracranial pressure. (2, 3, 

6, 9, 20) Surgery is aimed to remove mass effect 

as in cases of tension pneumocephalus and for 

adequate skull base defects closure 

(particularly large defects). (2, 6) 

Conclusion 

In summary - in a subgroup of head injury 

patients, intracranial air can produce 

significant mass effect leading to tension 

pneumocephalus. This can behave like other 

intracranial mass lesions and causes 

worsening of the neurological status of these 

patients. It is important to have a high index of 

suspicion to make the correct diagnosis as 

appropriate intervention will prevent 

morbidity and mortality in these patients. 

 

Correspondence 

Dr. Amit Agrawal 

Professor of Neurosurgery 

Department of Neurosurgery 

Narayana Medical College Hospital 

Chinthareddypalem 

Nellore-524003 

Andhra Pradesh (India) 

Email- dramitagrawal@gmail.com 

dramit_in@yahoo.com 

Mobile- +91-8096410032 

References 

1.Lee SH, Koh JS, Bang JS, Kim MC. Extensive tension 

pneumocephalus caused by spinal tapping in a patient 

with Basal skull fracture and pneumothorax. Journal of 

Korean Neurosurgical Society 2009;45:318-321. 

2.Leong KM, Vijayananthan A, Sia SF, Waran V. 

Pneumocephalus: an uncommon finding in trauma. The 

Medical journal of Malaysia 2008;63:256-258. 

3.Schirmer CM, Heilman CB, Bhardwaj A. 

Pneumocephalus: case illustrations and review. 



 

 

 

 

 
130          Agrawal et al          Delayed neurological deterioration due to progressive pneumocephalus 

 

 

 

 

 

 

 

Neurocritical care 2010;13:152-158. 

4.Komolafe E, Faniran E. Tension pneumocephalus-a 

rare but treatable cause of rapid neurological 

deterioration in traumatic brain injury. A case report. 

African Journal of Neurological Sciences 2010;29:88-91. 

5.Kon T, Hondo H, Kohno M, Kasahara K. Severe tension 

pneumocephalus caused by opening of the frontal sinus 

by head injury 7 years after initial craniotomy--case 

report. Neurologia medico-chirurgica 2003;43:242-245. 

6.Solomiichuk VO, Lebed VO, Drizhdov KI. 

Posttraumatic delayed subdural tension 

pneumocephalus. Surgical neurology international 

2013;4:37. 

7.Dandy WE. Pneumocephalus (Intracranial 

penumatocele or aerocele). Archives of Surgery 

1926;12:949-982. 

8.Horowitz M. Intracranial pneumocoele. an unusual 

complication following mastoid surgery. The Journal of 

laryngology and otology 1964;78:128-134. 

9.DelGaudio JM, Ingley AP. Treatment of 

pneumocephalus after endoscopic sinus and microscopic 

skull base surgery. American journal of otolaryngology 

2010;31:226-230. 

10.Markham JW. The clinical features of 

pneumocephalus based upon a survey of 284 cases with 

report of 11 additional cases. Acta neurochirurgica 

1967;16:1-78. 

11.Standefer M, Bay JW, Trusso R. The sitting position in 

neurosurgery: a retrospective analysis of 488 cases. 

Neurosurgery 1984;14:649-658. 

12.Stavas J, McGeachie RE, Turner DA, Nelson MJ. 

Symptomatic intracranial pneumatocele from mastoid 

sinus of spontaneous origin. Case report. Journal of 

neurosurgery 1987;67:773-775. 

13.Agrawal A, Singh BR. Mount Fuji sign with concavo-

convex appearance of epidural haematoma in a patient 

with tension pneumocephalus. Journal of radiology case 

reports 2009;3:10-12. 

14.Osborne H, Höllt V, Herz A. Potassium-induced 

release of enkephalins from rat striatal slices. European 

journal of pharmacology 1978;48:219-221. 

15.Keskil S, Baykaner K, Ceviker N, Işik S, Cengel M, 

Orbay T. Clinical significance of acute traumatic 

intracranial pneumocephalus. Neurosurgical review 

1998;21:10-13. 

16.Ishiwata Y, Fujitsu K, Sekino T, et al. Subdural tension 

pneumocephalus following surgery for chronic subdural 

hematoma. Journal of neurosurgery 1988;68:58-61. 

17.Michel SJ. The Mount Fuji sign. Radiology 

2004;232:449-450. 

18.Dexter F, Reasoner DK. Theoretical assessment of 

normobaric oxygen therapy to treat pneumocephalus. 

Anesthesiology 1996;84:442-447. 

19.Gore PA, Maan H, Chang S, Pitt AM, Spetzler RF, 

Nakaji P. Normobaric oxygen therapy strategies in the 

treatment of postcraniotomy pneumocephalus. Journal of 

neurosurgery 2008;108:926-929. 

20.Cho C-H, Jung G-H, Song K-S. Tension suture 

fixation using 2 washers for proximal humeral fractures. 

Orthopedics 2012;35:202-205. 

 

 

 


