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Tension Pneumocephalus after Transsphenoidal
Surgery : Report of Two Cases
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Department of Neurosurgery, Kangnam St. Mary's Hospital, The Catholic University of Korea, Seoul, Korea

Tension pneumocephalus is an uncommon complication of transsphenoidal surgery. This rare complication may be
caused by an external lumbar subarachnoid drainage (ELD) which is placed for the treatment of a cerebrospinal fluid

(CSF) fistula. Most of the tension pneumocephalus which cause severe neurologic deterioration in itself require surgical
treatment. However, the pneumocephalus may be resolved after removal of the spinal subarachnoid catheter in some
cases. We report two cases of tension pneumocephalus which developed after transsphenoidal surgery for the pituitary
adenoma and craniopharyngioma, and fully recovered with conservative treatment.
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Introduction

T ranssphenoidal approach (T¢
is considered less invasive

safer than transcranial approact
the removal of sellar and parase
lesiong. Tension pneumocepha
is a rare complication after the tr.
ssphenoidal surgery. The poss
mechanism of this unusual corr
ication is an influx of air into tt
intracranial cavity through tt
cerebrospinal fluid fistula whic
was developed during the ope
tion or after the surgety.

External lumbar subarachnoid drainage.

Fig. 1. A : Preoperative axial gadolinum—enhanced T1—weighted magnetic resonance image shows
a multiple nodular enhancing solid and cystic mass that extend to the third ventricle, and
encephal—omailatic lesions in right frontal lobe due to the previous operation. B : Computed
tomographic scan obtained on the 9th postoperative day shows a large collection of air in the
prepontine cistern and the basal cistern. C : Follow—up computed tomography scan reveals
complete resolution of the intracranial air.

ocephalus associated with transsphenoidal surgery for pituitary

CSF diversion technigues such as an ELD have been shadenoma and craniopharyngioma, which were treated conser-
to be efficacious for the treatment of a CSF fistula. Becausatively.
such techniques decrease the intracranial pressure, those
methods eventually attribute to the development of tensi@ase 1
pneumocephalus. It has been known that the prompt diagnoss thirty-year old male patient had undergone transcranial
and the management, most likely surgical intervention, aremoval of suprasellar craniopharyngioma and received the
required when the tension pneumocephalus causes neuroleyiernal radiation therapy in 1985. He did well with replacing
deteriorations by a mass effect. However, a resolution of thermones due to panhypopituitarism until the recurrence of
tension pneumocephalus has been reported after removatunfior with visual disturbance on April 2001. Radical subtotal
the spinal catheter without surgical interventions removal of the recurrent tumor was performed via a transcranial
Here, we report two cases of symptomatic tension pneuapproach on May 2001 and the vision was recovered. One

year later, bilateral hemianopsia reappeared. Sellar MRI
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caused by the previous transcranial surgery (Fig. 1A).
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day after surgery, the patient developed a CSF rhinorrhea, and
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prevent CSF rhinorrhea. CSF was
drained through the catheter 160-
180cc a day. Three days later, the
ELD catheter was rem-oved. On
the sixth postoperative day, she
became drowsy. An emergent CT
scan was obtained. It revealed a
large amount of air collection in

whole ventricles and the basal cistern
(Fig. 2B). The patient was taken

prophylactic antibiotics adminis-

Fig. 2. A : Preoperative coronal gadolinum—enhanced T1—weighted magnetic resonance image
shows a multlobulated mass in the sellar and suprasellar region. Secondary hydrocephdlic distension X K
of the Iateral ventiicles are demonstrated. B : Computed fomography(CT) scan obtained on the sith  tration with absolute bed rest. Skull
postoperative day shows a large collection of air in both lateral ventricles and subdural space. C @ lateral films which obtained perio-

Follow—up CT scan demonstrates a marked reduction of pneumocephalus. dical Iy revealed a decrease in air

gradually. A CT scan obtained on
then an ELD catheter was inserted. CSF rhinorrhea stoppethat 14th day after operation showed that the intracranial air
the 2nd day after insertion of an ELD catheter. On the 6tlecreased markedly. She recovered uneventfully and dischar-
postoperative day, the authors removed the ELD catheter. @sd, 5 days later.
the 9th postoperative day, the patient complained of a severe
headache. An emergent cerebral computed tomography(@¥scussion
scan demonstrated the presence of a large air collection in
subarachnoid spaces such as the prepontine cistern, the cfrgneumocephalus is a relatively common complication of
bropontine cistern and the right side of cerebellopontine cistefin basal skull fractures, neoplasms eroding the skull base,
(Fig. 1B). By administration of the analgesics, his headach#@ections with gas forming organisms in the brain, CSF dive-
could be controlled. Prophylactic antibiotics were administeragion procedures, and craniofacial surgety. TSA is a well
with absolute bed rest. The patient showed good recovedgfined and widely used method for the removal of sellar and
Follow-up CT scan taken on the 16th postoperative day showagpra-sellar tumors. During the operation, a CSF fistula may
that subarachnoid space was free of air (Fig. 1C). The patiestur as a result of inadvertent opening of the arachnoid. The
was discharged without any neurological deficits on the 19tkeatment commonly involves surgical repair of the site of

postoperative day. leakage, usually packing the sella and sphenoid sinus with fat
or muscle grafts. In some cases in which the site of the fistula
Case 2 is not easily defined, CSF diversion techniques such as an

A fifty one-year old female patient suffered from dizzinesELD have been widely used and shown to be efficacious in
was admitted to our hospital on September 2001. Preoperatreating CSF fistula. However, such methods may cause a
magnetic resonance images(MRI) revealed a large multi-ldiow intracranial pressure and eventually predispose to the
ulated contrast enhancing mass in sellar and suprasellar rega@glopment of pneumocephalus. Pneumocephalus after TSA
invading a left portion of the cavernous sinus, and secondasynot uncommon, because the subarachnoid space may be
hydrocephalic distension of the lateral ventricles(Fig. 2Agntered on TSA. Usually pneumocephalus is of little clinical
This finding suggested a pituitary macroadenoma most likelsignificance, as the air is absorbed gradually from the subara-
The neurological examination revealed bilateral hemianopsianoid space. However, a large air collection, so-called tension
and papilledema. Visual acuity was 4/10 in both eyes. Tipeumocephalus, may be dangerous and life-threatening.
level of pituitary hormones was within normal limits excepTension pneumocephalus after TSA is extremely rare. Two
an increased level of prolactin, up to 141.49ng/ml(normal 1.factors are necessary for the development of tension pneum-
19.4ng/ml). The tumor was removed subtotally by trarecephalus after TSA These factors are a one-way valve
ssphenoidal surgery. Inadvertently the subarachnoid spdball-valve) mechanism and low intracranial pressure and/or
was entered and the clear CSF oozed during operation. Ttweed aiP’. The second factor, low intracranial pressure was
sella and sphenoid sinus were packed with pieces of fat attlibutable to a CSF fistula and to some form of CSF diversion.
surgicel. Postoperatively, an ELD catheter was inserted ltofact, most reported cases of tension pneumocephalus were
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related to some form of CSF diversiof In our cases, tension of a CSF leak may predispose to the development of tension
pneumocephalus was probably precipitated by the placempneumocephalus. These two cases were successfully treated
of an ELD catheter. conservatively. Meticulous care of the ELD system is very
Tension pneumocephalus usually requires prompt diagnosigortant to avoid complications such as a pneumocephalus.
and surgical interventiofis Usually, direct removal of the Frequent skull x-ray examinations are necessary to avoid
intracranial air is a treatment of choice. However, in sonfarther process of this complication.
cases, good recovery from the pneumocephalus was obtained
by removal of the ELD catheterSuch a conservative trea- References
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