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Abstract

Temporosphenoidal encephalocele (TSE) is a rare entity caused by herniation of the anteromedial tem-
poral lobe into the sphenoid sinus (SS) through a middle fossa (MF) defect. A 45-year-old woman
presented with a spontaneous TSE manifesting as a 4-year history of recurrent cerebrospinal fluid
rhinorrhea and meningitis. Coronal computed tomography showed a skull defect in the superior wall of
the right lateral recess of the SS. This homogeneous intrasphenoidal lesion appeared hypointense on T1-
weighted magnetic resonance (MR) imaging and hyperintense on T2-weighted MR imaging. The patient
underwent a frontotemporal craniotomy and extradural MF exploration. The encephalocele was ampu-
tated and the temporal base dura primarily sutured and reinforced with fat graft. The MF hole was
plugged with temporalis fascia and a calvarial graft layered over the bone defect. Histological examina-
tion confirmed meningoencephalocele. Rhinorrhea resolved and the patient remained asymptomatic.
Resection of an anteromedial TSE and closure of the craniodural defect in the MF floor via a less inva-
sive extradural skull base approach is effective.
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Introduction

Sphenoidal encephaloceles caused by temporal lobe
herniation through a middle fossa (MF) defect into
the sphenoid sinus (SS) are rare clinical entities.5)

Sphenoidal encephaloceles can be subdivided on the
basis of the defect origin into the median type, aris-
ing from the superior or posterior wall of the SS, and
the lateral type, arising from the lateral wall of the si-
nus.22) This anomaly can extend to the SS (in-
trasphenoidal encephalocele), and traverse the sinus
floor and reach the epipharynx (transsphenoidal
encephalocele). The so-called temporosphenoidal
encephalocele (TSE) is considered to occur lateral
with an osseous defect located in the anteromedial
portion of the MF.24) Surgical treatment of
sphenoidal encephaloceles is not simple in adults,
and surgeons can select either intracranial or ex-
tracranial routes.12,25)

We report a case of a spontaneously occurring
TSE manifesting as cerebrospinal fluid (CSF) rhinor-

rhea and meningitis and treated through a small
pterional window and MF extradural dissection.
This modified technique provides safe access to
deep-seated basal lesions and simple repair of dural-
bony dehiscence of the temporal fossa.

Case Report

A 45-year-old female with a history of spontaneous
CSF leak presented with persistent headache located
around the orbit, forehead, and cheek. She also not-
ed some ringing sensation in her right ear. Her histo-
ry revealed an episode of meningitis 3 years previ-
ously. At that time, CSF was actively leaking from
her nose. She described episodes of clear fluid drain-
ing from the right nasal passage, especially on aris-
ing in the morning, for 2 weeks prior to admission.
Evaluation of organ systems found no other abnor-
malities, and endocrine tests were normal.
Rhinoscopy was utilized to evaluate the sinonasal
cavities, mucosa, sinus ostia, and turbinates. No in-
tranasal masses were observed. Computed
tomography (CT) of the sinuses revealed a circum-
scribed soft tissue mass within the well pneumatized
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Fig. 1 Preoperative axial and coronal magnetic
resonance images revealing a localized well-defined cys-
tic lesion in the temporal fossa protruding into the right
sphenoid sinus, which appears hyperintense on the T2-
weighted image (left) and hypointense with rim enhance-
ment on the T1-weighted image (right). The inset shows
bone erosion of the lateral wall of the sphenoid sinus
and an air-fluid interface.

Fig. 2 Operative photographs of the right-sided middle
fossa approach to the temporosphenoidal encephalocele.
The dural-bone dehiscence is located in the anteromedi-
al portion of the middle cranial fossa, lateral to the
cavernous sinus (left). After amputation of the en-
cephalocele, the temporal dura is sutured primarily and
the calvarial bone graft is layered over the basal defect
(right).
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SS and a bony dehiscence in the lateral aspect of this
sinus. No other evidence of skull base defect was
seen. Magnetic resonance (MR) imaging of the brain
clearly showed herniation of brain tissue through
the bony defect in the MF floor, with moderate wall
enhancement after gadolinium injection. Empty sel-
la was also identified (Fig. 1). Treatment options in-
cluded endoscopic transnasal repair versus minimal
craniotomy and repair from above. We determined
that this TSE could be repaired via an extradural
technique with repair of the associated dura and
bone.

A lumbar drain was inserted and the patient se-
cured in the supine position with the head tilted by
45 degrees. A curvilinear scalp frontotemporal area
incision was made. The scalp flap was elevated in-
terfascially to protect the frontalis nerve, thus expos-
ing the MF base. After reflecting the temporalis mus-
cle flap, a small frontotemporal craniotomy was
fashioned in the standard manner. Inferiorly, the
craniotomy was drilled down to the MF floor. Dural
tack-up sutures were applied along the craniotomy
superior edge. At this point, the lumbar drain was o-
pened to reduce the required retraction of the tem-
poral dura. The medial sphenoid ridge and the
posterior orbital roof were resected and the superior
orbital fissure was uncovered. Under the operating
microscope, epidural dissection was undertaken in
anterior to posterior manner starting at the superior
orbital fissure. The middle cranial base was ex-
tradurally exposed anteriorly and posteriorly. The
middle meningeal artery was cauterized and divided
above the foramen spinosum. The procedure then
moved inward with dural elevation and dissection
proceeding anteriorly and medially until the forami-
na of ovale and rotundum were exposed. The lateral

wall of the cavernous sinus was partially elevated
free from the trigeminal roots and ganglion. A self-
retaining retractor was then applied. The second di-
vision of the trigeminal nerve was then identified. A
thin-walled, CSF-filled cyst was observed medial to
the foramen rotundum. Bone around the cyst was
drilled to fully expose the cyst, and the lesion was re-
moved to the fullest extent possible. The herniating
tissue was loosely attached to the surrounding basal
dura and cranium, and appeared partly firm and
lobulated, indicating the presence of glial tissue. The
encephalomeningocele extended extracranially be-
tween the ophthalmic and maxillary divisions of the
trigeminal complex and entered the SS. A bony de-
hiscence of approximately 10 mm in diameter was
found in the anteromedial portion of the MF. After
dissecting and amputating the stalk completely, the
anterior temporal dura was resected out of the en-
cephalocele. The dural defect of the temporal lobe
was closed with sutures and reinforced with fat tis-
sue. The hole in the MF was packed with muscle and
temporal fascia, and the osseous defect was repaired
using a bone chip harvested from the calvarium (Fig.
2). Tissue glue was applied to seal and fix the newly-
developed barrier in the MF. Hemostasis was en-
sured and the bone flap was replaced in standard
fashion. The temporalis muscle and scalp were then
closed, and the lumbar drain removed at comple-
tion.

Histological examination of the resected tissue
revealed encephalomeningocele. Neuroglial tissue
was identified in the subepithelial tissue in several
fragments. Chronic inflammatory infiltration was
sparse. The patient fully recovered from the
pterional craniotomy and MF dissection to repair
the TSE. No recurrence of CSF leakage or meningi-
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tis had occurred 3 years after surgery.

Discussion

Sphenoidal encephaloceles are rare forms of con-
genital basal encephaloceles and can be subdivided
into the intra- and trans-sphenoidal types. Accord-
ing to the current classification and depending on
the defect location,7) these developmental anomalies
seem to represent a specific clinical entity, so should
be differentiated from transethmoidal, spheno-
ethmoidal, frontosphenoidal, and spheno-orbital en-
cephaloceles. Furthermore, intrasphenoidal en-
cephalocele, in which the herniating brain and
meninges are enclosed within the SS, has different
morphological and clinical characteristics and thus
appropriate surgical treatment compared to true
transsphenoidal encephaloceles.21) TSEs are a rare
subgroup of lateral sphenoidal encephaloceles, prob-
ably developmental in origin, and have been de-
scribed as a separate entity.2)

Few cases of intrasphenoidal encephalocele have
been reported.1,4,5) Therefore, diagnosis and treat-
ment is a challenge for the rhinologist and skull base
neurosurgeon. The more common trans-sphenoidal
encephalocele can occur through a larger defect in
the sellar floor, planum sphenoidale or posterior
ethmoid.5,21) Intrasphenoidal encephalocele may in
general be immediately apparent in infants who
present with cranial-facial midline defects and endo-
crine dysfunctions. In contrast, all eight previous
cases of intrasphenoidal encephalocele occurred in
middle-aged patients presenting with CSF rhinor-
rhea.14,16) Although the pathogenesis remains uncer-
tain, basal temporal encephaloceles are thought to
arise either from defective embryological de-
velopment of the skull base or from postnatal
enlargement of small bony dehiscences on the MF
floor caused by CSF and brain pulsations.3) Many
adult cases were associated with empty sella turcica,
and association with other intracranial anomalies
was uncommon.24,25) In the present case, the evi-
dence of empty sella supported our opinion that our
patient most likely experienced benign intracranial
hypertension, which put her at risk for the develop-
ment and recurrence of spontaneous CSF leaks from
TSE.

The initial clinical presentation of CSF rhinorrhea
was consistent with intrasphenoidal encephalocele.
The clinical picture is then often complicated by
recurrent meningitis, chronic headache, orbital
pain, cranial neuropathy, and subdural hema-
tomas.11,19) Preoperative CT cisternography often
reveals that all fistulae involve lateral extension of
the SS into the floor of the MF. Modern MR imaging

can aid the clinician in discriminating between in-
trasphenoidal encephalocele and more common
causes of isolated SS mass such as polyp, mucocele,
fungal ball, and localized sinusitis.7,8) MR imaging
may also provide valuable information about the lo-
cation of vital structures within the herniated tissue
of the basal encephaloceles.9,10)

The goals of surgery for basal encephaloceles in-
clude: removal of the herniated sac, preservation of
functional neural tissue, closure and reconstruction
of the defect with healthy tissue, and restoration of
the CSF pathway via shunting. The need for surgical
repair of intra- and trans-sphenoidal types of en-
cephaloceles is indicated by the presence of persis-
tent CSF rhinorrhea, epipharyngeal respiratory ob-
struction, or progression of neurological deficits.22)

To select the optimal surgical approach for repair of
the skull base defect in patients with sphenoidal en-
cephaloceles, careful preoperative evaluation and
localization of the sphenoid defect are essential.
Transcranial reduction and repair has previously
been regarded as the therapy of choice for tran-
sethmoidal encephaloceles, but the feasibility for
transsphenoidal encephaloceles remains controver-
sial, particularly in pediatric patients, because of the
high morbidity and mortality rates associated with
cranial surgery.15,23)

Adult patients with true transsphenoidal menin-
goencephalocele should not undergo surgery, in
view of the complex anatomy and the slow progres-
sion of symptoms.14) Adult TSEs can be repaired via
extradural MF surgery from above or via an en-
doscopic transnasal approach from below, but the
surgical route has to be tailored and selected accord-
ing to the size and location of base defect, status of
SS pneumatization, CSF pressure, recurrence of
CSF leaks, type and failure of prior treatment, and
the experience and preference of the surgeon. Some
cases of TSEs have been successfully treated via
transsphenoidal or transethmoidal routes. However,
surgical failures related to this midline approach
could be due to lack of control of the lateral recess of
the SS.13,17,18) Therefore, the frontotemporal basal ap-
proach with extradural and/or intradural explora-
tion seems more effective, but a transnasal en-
doscopic approach will most likely be used in the fu-
ture. A new surgical procedure, extended endoscop-
ic transpterygoid approach performed by an expert
otolaryngologist may be useful in selected instances
within the lateral SS.6,20) Trans-cranial and trans-
nasal repair of sphenoidal encephaloceles followed
by a shunting procedure for high pressure can abol-
ish CSF leakage.16)

The present case shows that surgical treatment of
CSF rhinorrhea secondary to MF encephalocele as-



437437

Neurol Med Chir (Tokyo) 50, May, 2010

Sphenoidal Encephalocele

sociated with lateral extension of the SS differs from
the surgical strategy for more medial sphenoidal
fistulae. Fistulae involving the lateral recess of a
widely pneumatized SS require a transcranial ap-
proach for direct visualization and obliteration of
the defect, whereas fistulae involving the central
portion of the sinus may be successfully obliterated
transsphenoidally.

Anteromedial meningoencephaloceles of the MF
are rare. A middle-aged woman who presented with
CSF leaks underwent MF epidural surgery through a
miniature frontotemporal craniotomy to expose and
amputate the TSE involving the lateral SS. This sim-
ple and safe skull base approach is the most suitable
approach for patients with TSE to resect the herniat-
ed sac and reconstruct a water-tight barrier in the
temporal fossa.
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Commentary

This is a nice report of a rare case of a sphenoidal en-
cephalocele arising from the lateral recess of the sphe-

noid sinus. The authors successfully repaired this
through a craniotomy and an extradural approach.
The reader should be aware of this entity and this ex-
tradural approach to the area of the leak in relation to
the divisions of the trigeminal nerve. An endonasal
endoscopic approach is also an option that some sur-
geons may prefer to use.

Chandranath SEN, M.D.
Department of Neurosurgery

St. Luke's-Roosevelt Hospital Center
New York, New York, U.S.A.


