
INTRODUCTION
Pneumocephalus (otherwise called intracranial 
aerocele or pneumatocele) is the abnormal presence 
of air in the subarachnoid pathways, ventricles or 

1
the brain substance.  It could arise from many 
conditions with commonest being head trauma, 
followed by  tumors, infections, hyperbaric oxygen 
therapy, as well as post surgical  head procedures  

2-6and lumbar puncture.   It could rarely be 
7-8

spontaneous or resulting from  scuba diving.   
When the trapped intracranial air is increasing in 
quantity, it results in mass effect,  referred to as 

8-11tension pneumocephalus (TP).  Although most 

intracranial surgeries are complicated by various 
degrees of pneumocephalus, complication by 

11tension pneumocephalus is very rare.  The initial 
presentation may be asymptomatic or vague and the 

11commonest presenting complaint is headache.  The 
diagnosis is frequently unsuspected unless when 
associated with CSF rhinorrhea and symptoms of 

12,13
increased intracranial pressure.  Delayed or 
missed diagnosis of tension pneumocephalus could 
lead to progressive brain compression with 
deteriorating sensorium and mental status, 
herniation of the brain, and consequently, death of 

11the patient.
It can be extra-axial or intra-axial depending on the 

14-16underlying cause.
We report a case of delayed post-surgical tension 
pneumocephalus in an unconscious patient who 
recovered fully following emergent surgical 
intervention.
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ABSTRACT

Background: Pneumocephalus is a common complication of craniotomies. Since it has little or no 
clinical significance, it usually requires no treatment. However, tension pneumocephalus could also be 
associated with raised intracranial pressure and neurological deterioration. This emergency requires 
immediate radical approach to achieve surgical decompression. 
Objectives: To create awareness that the onset of post craniotomy tension pneumocephalus may be 
delayed and also to show that the radiological appearance may deviate from the classical Mount Fuji 
model.
Case Description: A pituitary mass was successfully removed overseas from a 49-year-old man by 
transcranial approach. He improved, returned home and presented himself for clinical review on arrival 
without any significant complaint. The patient was brought back in coma two weeks later with blood 
pressure of 150/100 mmHg and aseptic CSF rhinorrhoea. The cranial CT scan showed marked dilatation 
of the lateral ventricles with obvious gas lucencies (Hounsfield unit = -1000HU).
Concluson: High index of suspicion of tension pneumocephalus should be borne in mind in post 
operative reviews of craniotomy patients, as timely appropriate intervention is imperative.
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Case Report
BB is a 49-year-old man who was brought to the 
emergency room on 15th April, 2017 because of 
sudden loss of consciousness following complaints 
of headache, nausea and nasal discharge of a few 
hours duration. He had been evaluated three months 
earlier in a private hospital for recurrent headache 
and vomiting. 
The brain MRI performed at that time revealed a 
multilobulated T1and T2 isointense sellar mass with 
moderate uniform enhancement on post contrast 
images (Figs.1). The mass extended from the sella to 
the suprasellar region with mass effects. A 
radiological diagnosis of pituitary adenoma was 
made and the patient promptly went abroad for 
surgery.

The mass was successfully removed by transcranial 
approach. He improved, returned home and was 
reviewed two weeks before the onset of the present 
illness. At the time of post operative review, he had 
no significant complaint. However, the details of the 
surgical procedure performed abroad and the 
findings were not available. 
On presentation, the patient was anicteric and 
afebrile. The Glasgow coma score (GCS) was 8. The 
blood pressure was 150/100 mmHg, temperature 
was 37.2 degree Centigrade, respiratory rate was 
28/minute and pulse rate was 96bpm.
Laboratory investigations confirmed the nasal 
discharge to be aseptic CSF rhinorrhoea. 

The cranial CT scan showed marked dilatation of 
the lateral ventricles with obvious gas lucencies 
(Hounsfield unit = -1000HU). The findings became 
more evident on reformatted CT scans at various 
levels (Fig. 2). Well pneumatized mastoid, 
sphenoid, and ethmoid air cells and air sinuses, were 
also observed. 

Fig.1: Sagittal T1W+C MR image of the brain showing a 
lobulated homogenously enhancing pituitary mass (a) and 
dilated lateral ventricle (b), with normal 4th ventricle (c)
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Fig.2: Post-surgical cranial coronal CT showing a defect 
(notched arrow) in the skul base (possibly the route 
through which air from the sphenoid sinus entered the 
cranial cavity).

Fig. 3: Post-decompensatory frontal skull x-ray showing 
shunt lines (white arrow)
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Fuji sign, described by a group of Japanese 
neurosurgeons in which the two frontal poles are 
surrounded and separated by air and this not seen in 

20,22any patient with non-tension pneumocephalus.   
It also appears different from the other usual finding 
on CT scan, like the presence of multiple small air 
bubbles scattered through several cisterns ("air 
bubble sign") and the bilateral compression of 
frontal lobe by subdural air collection without the 
characteristic separation of frontal lobe the 

20,23“peaking sign”.
Although fat can be confused with air on CT since 
both appear very hypodense on routine brain 
windows, air will have a very low density (-
1000HU) while fat is of much higher density (-60-
120HU). MRI is not as sensitive as CT in the 
investigation of pneumocephalus because there is 
no objective density measurement. Furthermore, air 
will appear completely black on all sequences; 
hence can be mistaken for chronic blood products, 

13/11
dense bones or flow voids.  
The treatment of pneumocephalus generally 
depends in part upon the type as well as its aetiology 

11and severity.  In the vast majority of post operative 
pneumocephalus, (a common finding in many post-
craniotomy patients), serial radiological 
investigations with conservative management is 
commonly used. Supplemental oxygen increases 

5the rate of absorption of pneumocephalus.  
However, in cases of tension pneumocephalus, like 
the index case, it is a neurosurgical emergency and 
open or endoscopic repair to achieve surgical 

19decompression.   Adjunct therapies includes supine 
8,9

positioning, antibiotics and analgesia.   Avoidance 
of contributing factors, high index of suspicion, and 
confirmation with neuroimaging are important in 
attenuating mortality and morbidity. Injuries 
associated with a pneumatocele or a single 
intracranial air bubble, have a good prognosis, as do 
frontobasal lesions. Injuries associated with 

24
multiple air bubbles have a bad prognosis.

CONCLUSION
Delayed tension pneumocephalus, a rare 
neurosurgical emergency, in which radiology was 
fundamental to accurate diagnosis and institution of 
appropriate treatment, is presented. It requires a 
high index of suspicion for timely diagnosis. Prompt 
evaluation and emergent operative intervention 
prevents  morbidity and mortality.

The bone window and other images demonstrated 
defects in the skull base which enabled direct 
communication between the spheno-ethmoidal 
sinuses and the intracranial cavity.  A radiological 
diagnosis of tension pneumocephalus was made.
The patient had craniotomy and a ventriculo-
peritoneal (VP) shunt was inserted with good post 
surgical outcome. The post surgery skull x-ray films 
showed decompressed ventricles with VP shunt 
tubes in –situ (Fig. 3). The patient was discharged 
ten days post surgery and remained symptom free. 
He is still being followed up in the clinic. 

DISCUSSION
The term pneumocephalus encompasses acute or 
delayed accumulation of air in any of the 
intracranial compartments and the location of air in 

17,18
the index case is mainly intraventricular.    
Pneumocephalus developed in the index case either 
by creation of negative intracranial pressure as a 
result of excessive CSF loss or the ball valve 

18mechanism.  Probably, a deflection of a previously 
intact flap of tissue led to leakage of cerebrospinal 
fluid and replacement by air causing increased 
intracranial pressure, mass effect and the 
compression of the lobes as seen in Figures 2. With 
CSF flow out of the cranium, compensatory air 

11,12enters to equalize the pressure.  The presence of 
only air in the ventricles suggests that the pressure of 
the air is greater than that of the surface tension of 

18cerebrospinal fluid.  Irrespective of the mechanism, 
the increased pressure led to extra-axial mass effect 
which culminated in the loss of consciousness, high 
blood pressure and low indices in the Glasgow coma 
scale at presentation. 
The diagnosis of tension pneumocephalus is 
difficult, as the symptoms and mechanism of injury 
mimic those associated with intracranial 

2 2 / 1 8
hemorrhage.  When pneumocephalus is 
suspected, CT can play a vital role in determining 
the precise location of the gas collection, its 
relationship to the basal skull fracture site or air 
sinuses, whether the air bubbles were single or 
multiple and the degree of mass effect on the 

19,20,21
brain.  It is also evident on plain skull x-rays and 
this is important in centers where CT and/or MRI 
scans are not available. The radiological findings in 
the case presented deviates significantly from the 
common radiological features of tension 
pneumocephalus on the CT scan such as the Mount 

www.ibommedicaljournal.org 150Ibom Med. J. Vol.12 No.2 Aug, 2019

Agu OD et al A Rare Case Of Iatrogenic Tension Pneumocephalus



REFERENCES:

1. Komola fe  EO,  Fan i l a  EA.  Tens ion  
Pneumocephalus - A Rare But Treatable Cause 
Of Rapid Neurological Deterioration In 
Traumatic Brain Injury. A Case Report. Afr J  
N e u r o l o g  S c  2 0 1 1 ;  9  ( 2 )  
Doi.org/10.4313/ajns.v9i2.70412

2. Lee SH, Koh JS, Bang JS, Kim MC: Extensive 
tension pneumocephalus caused by spinal 
tapping in a patient with basal skull fracture and 
pneumothorax. J Korean Neurosurg Soc. 2009; 
45(5):318-321. 

3. Lee CH, Chen WC, Wu CI, Hsia TC. Tension 
pneumocephalus: a rare complication after 
hyperbaric oxygen therapy. Am J Emerg Med. 
2 0 0 9 ; 2 7 ( 2 ) : 2 5 7 . e 1 - 3 .  D o i :  
10.1016/j.ajem.2008.06.036.

4. Nicholson B, Dhindsa H. Traumatic tension 
pneumocephalus after blunt head trauma and 
positive pressure ventilation. Prehosp Emerg 
Care. 2010;14(4):499-504.

5. Schirmer CM, Heilman CB, Bhardwaj A. 
Pneumocephalus: case illustrations and review. 
Neurocrit Care. 2010;13(1):152-8 

6. Mirza S, Saeed SR, Ramsden RT. Extensive 
tension pneumocephalus complicating 
continuous lumbar CSF drainage for the 
management of CSF rhinorrhoea. ORL J 
Otorhinolaryngol Relat Spec. 2003;65:215-218. 

 7. Zeba I, Barkovic I, Knezevic S, Lender DM, 
Bralic M, Bulat-Kardum L. Pneumocephalus 
after an uneventful scuba dive. Aviat Space 
Environ Med. 2010;81(5):511-3.

8. Chibber SS, Nizami FA, Kirmani AR, Wani MO, 
Bhat AR, Zarger J, et al. Delayed posttraumatic 
intraventricular tension pneumocephalus: A 
case report. Neurosurg Quarterly 2011; 21(2): 
128-132.

9. Webber-Jones JE. Tension pneumocephalus. J 
Neurosc Nursing 2005; 37 (5): 272-6.

10. Ross AC, Lawrence JM, Ramon ME, Gregory 
TW, Donald AR. Incidence and management of 
tension pneumocephalus after anterior 
craniofacial resection: case reports and review 
of the literature. Otolaryngol Head Neck Surg 
1999; 120(4): 579-580

11. Jung-Sup L, Yong-Sook P, Jeong-Taik K and 
Jong-Sik S. Spontaneous Pneumocephalus 
Associated with Pneumosinus Dilatans. J 

Korean Neurosurg Soc. 2010; 47(5): 395–398. 
12. Babl FE, Arnett AM, Barnett E, Brancato JC, 

Kharasch SJ, Janecka IP. Atraumatic 
pneumocephalus : a case report and review of 
the  l i te ra ture .  Pedia t r  Emerg Care .  
1999;15:106–109. 

13. S a t a p a t h y  G C ,  D a s h  H H .  Te n s i o n  
pneumocephalus after neurosurgery in the 
supine position. Br J Anaesth. 2000;84 (1): 115-
7. 

14. Alviedo JN, Sood BG and Aranda JV. Diffuse 
pneumocephalus in neonatal Citrobacter 
meningitis. Pediatrics. 2006;118 (5): e1576-9.

15. Jensen MB, Adams HP. Pneumocephalus after 
air travel. Neurology. 2004; 63 (2):400-401.

16. Solomiichuk VO, Lebed VO, Drizhdov KI. 
Posttraumatic delayed subdural tension 
pneumocephalus. Surg Neurol Int. 2013. 4:37-
38.

17. Ruiz-Juretschke F, Mateo-Sierra O, Iza-Vallejo 
B, Carrillo-Yagüe R. Intraventricular tension 
pneumocephalus after transsphenoidal surgery: 
A case report and literature review. 
Neurocirugia (Astur). 2007. 18:134-137

18. Michel SJ. The Mount Fuji sign. Radiology. 
2004;232 (2): 449-50

19. Emejulu JKC, Ekweogwu OC, Nwankwo EU, 
Okoye OA. Management of Post-traumatic 
Tension Pneumocephalus: a case report. Orient J  
Med. 2012;24:3-4

20. Uduma FU, Itanyi UD, Akpan S, Eduwem DU, 
Emejulu JKC (2018). Some Peculiar lesions of 
traumatic brain injuries encountered in our 
practice with brief discussion-Imaging 
manuscript. World J Biomed Res. 2018; 5(1): 
47-53   

21. Keskil S, Baykaner K, Ceviker N, IªIK S, Cengel 
M, Orbay T. Clinical significance of acute 
traumatic intracranial pneumocephalus. 
Neurosurg Rev. 1998;21(1):10-3.

22. Ryan J, Shields G, Finegan E, Moughty. A.  Post 
Traumatic Tension Pneumocephalus: The 
Mount Fuji Sign. Irish Med J 2017; 110-4

23. Amit Thapa MS, Deepak Agrawal M. Mount 
Fuji sign in tension pneumocephalus. Indian J of 
Neurotrauma 2009; 6( 2): 161-162

24. Antonio LA, Norbeto M, Elena R. Post-
traumatic pneumocephalus. Int J Emerg Med 
2009; 2(2):129-130.

www.ibommedicaljournal.org151 Ibom Med. J. Vol.12 No.2 Aug, 2019

Agu OD et al A Rare Case Of Iatrogenic Tension Pneumocephalus


	Page 1
	Page 2
	Page 3
	Page 4

