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Case Report

Vanishing traumatic pneumocephalus — An alarm bell for the surgeon
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Pneumocephalus usually occurs because of a bony defect between the intracranial compartments and
the paranasal sinus. We present a case of traumatic non tension pneumocephalus with accompanying
subdural haemorrhage (SDH) and fractures of the roof of sphenoid sinus. We noticed complete resolution of
pneumocephalus with in a day on repeat CT head done on the next day. Significant resolution of SDH was
also noted. This was unexpected as usually it takes 2-3 weeks for the complete resolution of non tension
pneumocephalus. We assume that fracture in the roof of sphenoid sinus lead to CSF and haemorrhagic
leakage through the sphenoethmoidal recess located within the superior meatus. This was unusual as CSF
leakage is itself a cause of development of pneumocephalus when intracranial pressure is expected to
increases, according to Ball Valve theory. So, the resolution of pneumocephalus was before the development
of sufficient intracranial pressure to cause Ball valve effect. Hence, a complete resolution of a significant
pneumocephalus and prompt regression of SDH in head injuries, with in few hours, should raise an alarm
to exclude the possible association of CSF rhinorrhoea.

© This is an open access article distributed under the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/by/4.0/) which permits unrestricted use, distribution, and

reproduction in any medium, provided the original author and source are credited.

1. Introduction

Pneumocephalus is a collection of air within the intracranial
cavity and is a common finding following traumatic
skull fractures and neurosurgical procedures with head
trauma accounting for approx 80% of all the cases.!?
Generally, it occurs when there is communication between
intracranial compartment and cranial sinuses through a bony
defect. The term ‘Tension pneumocephalus’ is used when
pneumocephalus progresses up to a level where it starts
creating intracranial hypertension leading to mass effect
and neurological deficit.> Mount Fuji sign develops when
tension pneumocephalus leads to the frontal hemispheres
compression, accompanied by interhemispheric space
widening, giving a peaked appearance caused by intact
bridging veins and this phenomenon is considered
as a neurosurgical emergency.*> Early recognition of
pneumocephalus by radiologists and emergency physicians,
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with prompt neurosurgical consult and consideration of
antibiotics prevent further complications. Usually, with
proper conservative management, reabsorption of non-
tension pneumocephalus was observed in 85% of cases in
2-3 weeks.®

However, in our study, complete resolution of a large
pneumocepahalus and subdural haemorrhage (SDH), in
a patient with severe head injury, within a day was
paradoxical and warranted a further exploration.

2. Case Report

A 64 years old male patient presented to the emergency
department with a history of fall from height (Approx -6 ft)
on to the hard surface with direct impact over shoulder and
forehead. He was vomiting and bleeding from nose.There
was no evidence of major open wound , although smaller
bruises and scratches were noted mainly over face and
forehead region. Patient was irritable and disoriented with
a GCS score of E;V,My at the time of admission. There
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was no history Hypertension or Diabetes.

Axial images of the brain on a Computed Tomographic
scan (CT) showed acute subdural hemorrhage (SDH) of
maximum thickness 16 mm along the right fronto-temporal
convexity, with multiple air foci within it and mass effect
was noted in the form of mild compression of right
lateral ventricle and midline shift of 6 mm to the left. In
addition acute subarachnoid hemorrhage (SAH) was noted
along cortical sulci of bilateral frontal, right temporal and
left occipital regions.Extensive pneumocephalus was seen
along bilateral fronto-temporal convexity, falx, bilateral
sylvian fissures, along peri-mesencephalic, ambient and
quadrigeminal cisterns. Undisplaced longitudinal fracture of
left temporal bone along with fracture of roof of bilateral
sphenoid sinuses was seen with hemosinus within.

The patient was managed conservatively in neurosurgery
ICU with proper bed rest and placing the patient in
30 degrees Fowler position. High flow oxygen therapy
was given through a non-rebreather mask with absolute
avoidance of positive pressure. Endotracheal tube suction
revealed presence of blood in the collected fluid. Patient
was advised to avoid valsalva maneuver like nose blowing,
coughing and sneezing. He improved dramatically in his
neurological status. A follow up CT scan was undertaken
after 16 hours of the first scan. There was considerable
reduction in the thickness of SDH (11mm) and decreased
midline shift (3mm).There was complete resolution of
pneumocephalus (Figure 1).

The patient was managed conservatively for SDH and
SAH and was discharged in a neuro and hemodynamically
stable state after 3 weeks.

3. Discussion

During head injury or after cranial surgeries, dura may be
opened or torn with or without injury to arachnoid leading
to the entry of air inside the cranial cavity. The two possible
mechanisms for pneumocephalus development have been
described in the literature.” One is the ball valve effect
characterised by the unidirectional movement of air from
the outside environment into the cranial cavity. In this, entry
of air occurs from the extra cranial space via CSF leakage.
Consequent increase in intracranial pressure, the brain and
the dura block the fistulous tract and hence prevents air from
going out, leading to accumulation of air within intracranial
cavity. Another theory is known as the inverted soda bottle
effect. According to this theory, excessive loss of CSF
leads to low intracranial pressure and trapping of air in the
vaccum created inside the cranium. Air enters as bubbles
due to negative pressure, replacing the CSF and balancing
the pressure in the two cavities. Rarely associated infection
by gas forming bacteria leads to production of gas in situ.®
After skull base injury the chances of tension
pneumocephalus increases with sneezing, cough, vomiting

Fig. 1: A: Mild resolution of SDH complete resolution of foci
ofpneumocephalus in a follow up scan; B: done after 16 hours;
C and D: Complete resolution of scan seen in repeated scan; D:
After 16 hours

Fig. 2: CT head coronal section shows fractures in the roof of
sphenoid sinus
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which create pressure changes that allows air to enter
the intracranial cavity from outside through a defect.
Tension pneumocephalus can be differentiated from simple
pneumocephalus as former usually presents in the form
of headache, convulsions, anxiety, delirium, reflex &
cognitive abnormalities and brain stem herniation in serious
cases.? Therefore, it is necessary to differentiate a tension
pneumocephalus from a non-tension pneumocephalus as
decompressive surgery is not needed in latter.

CT-scan is considered as the gold standard imaging
modality for pneumocephalus which detects the presence
of air due to the density differences between air, fluid,
tissue and bone. CT-scan detects the amount and location
of air and fluid, presence of a fractures and the effect of
pneumocephalus on the brain. '

In this patient, reduction in size of SDH and complete
resolution of pneumocephlus in 16 hours was puzzling.
Rapid and complete resolution of pneumocephalus was
unexpected and since we were dealing with a non-tension
pneumocephalus the usual expected time for recovery after
proper conservative management would have been 2 to 3
weeks but ,interestingly, in this case it was just a day.
A possibility of associated CSF Rhinorrhoea was raised
for further specific management. The haemorrhagic fluid
sucked through ET tube was in all probability mixed with
CSF. We assumed that In this case the cause of entry of
air into the cranial cavity was the fracture in the roof of
sphenoid sinus leading to CSF and haemorrhagic leakage
through the sphenoethmoidal recess located within the
superior meatus (Figure 2). Usually CSF leakage is itself a
cause of development of pneumocephalus when intracranial
pressure is expected to increases, according to Ball Valve
theory. But in this case there was a rapid exit of air from the
cranial cavity. We assume that such a fast exit of air could
be due to severe CSF rhinorrhea and could only be possible
if that happened before the development of sufficient
intracranial pressure to cause Ball Valve effect. Thus, such
a rapid resolution of pneumocephalus should raise the
possibility of severe CSF rhinorrhea and may require further
ENT guidance and modification in usual management of
penumocephalus. These patients may require trans-cranial
or endoscopic guided surgical procedures for CSF leakage
repair as the chances of severe rhinnorhea in such cases of
rapidly resolving pneumocephalus remains very high.

4. Conclusion

A complete resolution of a significant pneumocephalus
and prompt regression of SDH in head injuries, with in
few hours, should raise an alarm to exclude the possible
association of CSF rhinorrhoea. Typically, patients will
notice the problem when bending forwards. Thus,the
condition is invariably missed since the patient would be
disoriented or comatosed and lying in a supine position.
Hence, rapidly resolving pneumocephalus can act as an

“Alarm bell” for surgeons guiding towards severe CSF
rhinorrhea thus early and prompt management of the same.
An early follow up CT Scan in such condition could be a
valuable indicator.
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publication of this case report and accompanying images. A
copy of the written consent is available for review by the
Editor-in-Chief of this journal.
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