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Is Fluoroscopy-Guided Drainage of
Tension Pneumocephalus
an Appropriate Intervention?:
Surgical Technique

Tansiyon Pndmosefalinin Floroskopi Egliginde
Drenaj1 Uygun Bir Yaklagim mi?

ABSTRACT Tension pneumocephalus is not a common entity after head trauma. It requires urgent
intervention when associated with raised intracranial pressure. A 22 year-old man was admitted in
our emergency unit after being involved in a traffic accident. Initial assessment of the patient re-
vealed a Gloskow Coma Score (GCS) of 8. Radiological exams showed left fronto-orbital depression
fracture, left fronto-basal fracture and left frontal cerebral contusion. The patient was operated ur-
gently. Depressed bones were elevated and cranial reconstruction was done. After the initial oper-
ation, his neurological level elevated day by day. Thirty days after the operation computed
tomography (CT) scan showed left frontal pneumocephalus. Conservative treatment was initiated.
First, the volume of air in the field decreased spontaneously but after strong coughing, the amount
of air increased and showed resistance to absorption. The patient was reoperated. Left frontal pneu-
matic space was irrigated with physiologic saline until all air was evacuated. Fluoroscopy showed
the location of the intracranial air and no air was left after evacuation. The patient recovered well.
No intracranial air was detected in his follow-up. There is no standard surgical intervention for
tension pneumocephalus. Fluoroscopy-guided drainage with punctuation needle for tension pneu-
mocephalus is a minimally invasive and effective procedure.
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OZET Tansiyon pnomosefali, kafa travmalarindan sonra sik gériilen bir durum degildir. Intrakra-
niyal basingta artiga neden oldugunda acil miidahale gerektirir. Yirmi iki yasinda bir erkek hasta,
trafik kazasi gegirdikten sonrasi acil servisimize bagvurdu. Hastanin ilk nérolojik muayenesinde
Glasgow Koma Skoru (GKS) 8 bulundu. Radyolojik ¢alismalar, sol fronto-orbital ¢okme kirigs, sol
frontobazal kirik ve sol frontal serebral kontiizyon oldugunu goésterdi. Hasta acilen ameliyat edildi.
Operasyonda ¢okmiis kemikler kaldirildi ve kraniyal rekonstriiksiyon yapildi. ilk operasyondan
sonra hastanin klinigi giinden giine diizeldi. Otuz giin sonra hastaya ¢ekilen bilgisayarli tomografi
(BT) incelemesinde sol frontal pnomosefali tespit edildi. Oncelikle hastaya konservatif tedavi ba-
sland1. Once alandaki hava miktar1 spontan olarak azaldi. Fakat hastanin giiclii 6ksiirmesinin ardin-
dan, alandaki hava miktari artt1 ve absorbe olmadi. Hasta bunun tizerine tekrar operasyona alindi.
Operasyonda sol frontal bolgedeki hava serum fizyolojik ile irrigasyonla bosaltildi. Floroskopi in-
trakraniyal havanin lokalizasyonunu ve drenaj islemi sonrasinda da bolgede havanin kalmadigini
gosterdi. Hasta iyilesti. Hastanin takiplerinde de intrakraniyal hava tespit edilmedi. Tansiyon pno-
mosefali i¢in standart bir tedavi yontemi yoktur. Tansiyon pnomosefalide floroskopi yardimli ponk-
siyon ignesiyle havanin drenaji, invaziv olmayan etkili bir yéntemdir.

Anahtar Kelimeler: Tansiyon pnémosefali; kafa travmasi; cerrahi tedavi
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ension pneumocephalus is usually used to describe air trapped under
pressure. It behaves like a space occupying mass and threatens life.
Urgent intervention is required for decreasing intracranial pressure.!
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Indicated surgery can be done as open surgery,
endoscopic surgery and evacuation by punctua-
tion needle from cranial hole or holes. The last
one is a less invasive procedure compared to oth-
ers.” Fluoroscopy makes this procedure easier. Al-
though fluoroscopy is not an adequate imaging
technique for cerebral tissue, it can show the lo-
cation and amount of air.? Thus, it is useful to de-
termine the localization of intracranial air before
evacuation. It can also show the air amount dur-
ing the evacuation procedure. Evacuation by
punctuation needle with fluoroscopy is also an ef-
fective procedure. Thus, we recommend this pro-
cedure initially before attempting more invasive
procedures.

I CASE REPORT

A 22 year-old man was involved in a road traffic
accident where he sustained head injury. He was
admitted to our emergency unit with Glasgow
Coma Scala 8. Radiological studies revealed left
fronto-orbital depression fracture, left fronto-basal

fracture and left frontal cerebral contusion (Figure
1). The patient was operated urgently. Depressed
bones were elevated and cranial reconstruction was
done. After the initial operation, the patient was
monitored in the intensive care unit. His neuro-
logical level elevated day by day and his GKS in-
creased to 14. Thirty days after his initial operation
rhinorrhea started. Computed tomography (CT)
showed left frontal pneumocephalus. Conservative
treatment was initiated. Conservative treatment in-
cluded bed rest, avoidance of Valsalva maneuver,
analgesia, sedation and high concentration oxygen.
First, the air amount in the field decreased and rhi-
norrhea stopped spontaneously but after strong
coughing, the air amount increased and showed re-
sistance to being absorbed. The air amount stayed
constant for 2 weeks. Then we performed fluo-
roscopy-guided drainage with punctuation needle
(Figure 2). Left frontal tense air was evacuated. Flu-
oroscopy showed the location of the intracranial
air and that no air was left after evacuation. CT
showed no air in the field after the second inter-

FIGURE 1: Cranial tomography showed left fronto-orbital depression fracture and development of tension pneumocephalus.

FIGURE 2: Peroperative fluoroscopy guidance for aspiration needle.

892

Turkiye Klinikleri ] Med Sci 2012;32(3)



Neurosurgery

Demir et al.

vention (Figure 3). The patient recovered well. No
intracranial air was detected in his follow-up.

I DISCUSSION

The most common cause of pneumocephalus is
trauma. Other common causes are craniofacial op-
erations, tumours, infections and fistulas.* There
are also rare reports of pneumocephalus resulting
from barotraumas in a pilot and scuba divers.>¢ In
our patient, two possible mechanisms could be sug-
gested for the development of pneumocephalus.
The first mechanism was fronto-basal fracture and
the second mechanism was craniofacial surgery.

Commonly, two theories have been proposed
as the mechanism by which tension pneumo-
cephalus developed. The first one is a ball valve
mechanism, which describes unidirectional airflow
where air is trapped into the intracranial cavity.’
The second one is the soda bottle theory in which
continuous leakage of cerebro-spinal fluid (CSF) re-
sults in negative intracranial pressure, thus allow-
ing replacement of lost fluid by air® Both
mechanisms could be responsible due to fronto-
basal fracture and dural tear in our case.

Tension pneumocephalus may appear as a
space occupying mass and suddenly leads to the
development of increased intracranial pressure
findings including worsening consciousness level,
pupil dilatation, paresis, respiratory distress and
death.’ However, tension pneumocephalus may not
cause sudden neurological depression because the air
accumulates slowly and shows resistance to being
absorbed.!’ Similarly, in our case, the air accumu-

lated slowly and resisted to being absorbed and the
findings did not support sudden increased intracra-
nial pressure.

The presence of intracranial air is an indica-
tion of an open fracture or a fracture line extending
into a sinus. Air mostly fills the subdural area in
tension pneumocephalus. Air also can occupy the
epidural, subarachnoid, intraparenchymal, and in-
traventricular areas.* In our case, air occupied the
left frontal intraparenchymal area because of
fronto-basal fracture and dural tear.

CT plays a vital role in determining intracranial
gas collection. CT also plays an important role in the
diagnosis in head trauma including acute hemor-
rhage and cranial fractures."! Pneumocephalus is also
evident on plain skull x-rays and fluoroscopy.®> We
used fluoroscopy to determine the location of pneu-
mocephalus and while we were aspirating the gas, it
showed real time image. Thus, we were convinced
that no air was left in the field. Fluoroscopy has a
simple technology but it is very effective in tension
pneumocephalus for guiding surgery.

Tension pneumocephalus should be managed
after being diagnosed. Treatment options include
aspiration through cranial hole and reconstruction
of injured sites with open or endoscopic surgery.'
The first one is a minimally invasive method. It is
a very effective method with fluoroscopy guidance.
We suggest that aspiration breaks the gentle for-
mation mechanism of tension pneumocephalus and
provides cure. We recommend fluoroscopy guided
drainage to treat tension pneumocephalus before
attempting more invasive methods.

FIGURE 3: Peroperative fluoroscopy showed drainage of the air. Tomography supported fluoroscopic images postoperatively.
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