CASE REPORT

Idiopathic Temporal Bone Encephalocele
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ABSTRACT

Meningoencephaloceles are herniations of brain tissue through dehis-
cences of the skull base. These skull defects are either acquired (otologic
infection, trauma, surgery, neoplasia) or spontaneous. Spontaneous temporal
bone meningoencephaloceles are quite rare conditions, usually congenital in
origin presenting during childhood, and only occasionally idiopathic present-
ing during adulthood. We present a case of temporal bone meningoencepha-
locele of adult onset. The patient was treated with exploratory mastoidectomy,
amputation of the herniated cele and closure of the defect with temporalis
fascia and an inferiorly based pedicled muscular flap. No reconstruction of the
bony defect was performed, as the layered closure was considered adequate.
Twelve months’ follow-up revealed no relapse of the condition or postoper-

ative complications.
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Meningoencephaloceles (MEC:s) are her-
niations of brain tissue, covered by meninges, via
openings of the skull base. These bony dehiscen-
ces—and the resulting MECs—can be caused by
various processes such as otologic infection,
trauma, surgery, neoplasia, or may occur sponta-
neously (Table 1). Chronic otitis media and/or
middle ear surgery are considered the main caus-
ative factor of MECs; Jackson et al' reported a
series of 35 brain herniation cases, 88.6% of which

were secondary to otologic infection and/or sur-
gery. Spontaneous MECs are quite rare, with an
incidence of about 8.6% among MECs.? Sponta-
neous MECs are either congenital in origin or are
otherwise considered idiopathic presenting during
adulthood.?™ In idiopathic cases they are usually
located at the tegmen tympani or the tegmen
mastoideum. We present an unusual case of teg-
men tympani meningoencephalocele, which was
occult until adulthood.
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Table 1 Classification of Skull Base Defects

Spontaneous
e Congenital
e |diopathic
Acquired
e Nontraumatic
Chronic otitis media
With cholesteatoma
Without cholesteatoma
Neoplastic
Miscellaneous
e latrogenic
Surgical

Irradiation
e Traumatic (blunt, penetrating)

CASE REPORT

A 49-year-old male patient referred by his physi-
cian presented at the ENT clinic with a history of
intermittent episodes of left otorrhea, with no
other associated symptoms. As part of his medical
history the patient reported two episodes of men-
ingitis, requiring admission to the intensive care
unit. The bacteria isolated were Streptococcus pneu-
monia in his first admission and Haemophilus
influenza in the second. The brain magnetic res-
onance image (MRI) in the second admission
reported increased signal of the dura in both
frontal and parietal regions and a soft-tissue signal
in the area of the left epitympanum on T1
sequences (Fig. 1). The temporal bone CT scan
commented on inflammatory elements in the left
middle ear, with no ossicular destruction and
decreased pneumatization of the left mastoid air
cell system.

On admission to our department, otoscopy
revealed a clear-fluid discharge from the left ear.
Examination of the external auditory canal was
difficult due to multiple osteomata, which obscured
the tympanic membrane. Pure-tone audiometry
revealed conductive hearing loss. A high-resolution
(HR) helical CT scan revealed a soft-tissue mass in
the middle ear, mainly in the epitympanum with
thinning and dehiscence of the tegmen tympani,

Figure 1 Coronal T1-weighted magnetic resonance imag-
ing scan of the temporal bone showing a soft-tissue mass
in the region of the left temporal bone.

assumed to be secondary to inflammatory process
(Fig. 2).

According to the above history and findings,
a preliminary diagnosis of chronic suppurative
otitis media was made and a decision was taken
to proceed with an exploratory mastoidectomy, via
a wide postaural incision. During the procedure
the osteomata of the external auditory canal were
removed and the tympanic membrane was found to
be intact with no signs of middle ear inflammation.

Figure 2 Coronal computed tomography scan of the left
temporal bone showing the tegmen tympani defect.
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However, a mass protruding through a dehiscence
in the tegmen tympani was observed during mas-
toidectomy. This was excised flush to the tegmen
dehiscence and the dura was elevated circumfer-
entially. A temporalis fascia graft was used to seal
the opening and a temporalis muscle inferiorly
based pedicled flap was placed, in order to reinforce
the reconstruction. Reconstruction of the osseous
defect was not performed. Histology of the speci-
men confirmed an encephalocele. Follow-up at
12 months revealed no evidence of recurrence.

DISCUSSION

Etiological classification of skull base defects—and
the resulting MECs—appears to be quite effective
and simple (Table 1), although in some cases
etiology may remain obscure. Various authors use
the terms “congenital” and “spontaneous” quite
loosely, assuming that all spontaneous MECs
are formed through congenital dehiscences. How-
ever, it has not been defined whether these dehis-
cences are congenital or formed by bone remodeling
or reabsorption during the patient’s life. In this
context, we find it more appropriate to divide
spontaneous MECs into congenital (childhood
onset) and idiopathic (adult onset).

Characterizing an MEC as post-traumatic or
postinfective is quite straightforward. Conversely,
in the absence of an appropriate medical history
such as infection or trauma, an MEC could be safely
categorized as spontaneous.”’ However, it should
be noted that occasionally head traumas may not
be recorded or remembered. Temporal bone
studies suggest that defects of the temporal bone
are not uncommon. Kapur and Bangash'' per-
formed a study of 50 temporal bones in a series of
25 pathology specimens with no history of chronic
otitis media, cholesteatoma, or surgery. They re-
ported 34% had skull base defects, of which 52.9%
were located at the tegmen tympani and 5.8%
at the tegmen mastoideum. Additionally no

MECs were observed. Ahren and Thulin'? present

similar results on autopsy specimens, with perfora-
tions of the tegmen tympani in 21% of cases. This
discrepancy of incidence between bony skull base
dehiscences and MECs indicates that other fac-
tors—apart from the existence of a skull base
defect—participate in the pathogenesis and forma-
tion of MECs.

Normal dura is structurally capable of sup-
porting brain, even over large defects, as observed in
tegmen and posterior fossa dehiscences in revision
mastoid surgery."*** Apparently, loss of structural
dural integrity participates in the formation of
MECs. The exact mechanism of MEC formation
is still elusive; however, it is assumed that in areas of
pre-existing bony defects, the chronic effect of
normal intracranial pressure and pulsations cause
gradual thinning and eventually loss of dural integ-
rity*®!7 with resulting cerebrospinal fluid (CSF)
leaks and MECs. Possibly this same mechanism
may lead to the creation of new dehiscences or the
enlargement of pre-existing ones. It is believed that
aberrant arachnoid villi of the middle and posterior
surface dura may participate in the loss of dural
integrity.ls_20

The diagnosis of spontaneous temporal bone
MECs may be quite challenging. Symptoms may
include conductive hearing loss, otorrhea, and
recurrent meningitis."> Other less common pre-
senting symptoms are facial nerve weakness, seiz-
,>?? and even pulsatile tinnitus.>> Conductive
hearing loss may be due to CSF or herniated
cranial contents filling the middle ear cavity. Up
to 25% of adult-onset CSF leaks present with
meningitis.24 Therefore, in nonimmunocompro-
mised patients with episodes of recurrent menin-
gitis, where upper airway bacteria are isolated, with
no apparent causative factor, the possibility of an
occult MEC should be considered.”® It is quite
common for these patients to be misdiagnosed as
suffering from chronic otitis media or even otitis
media with effusion. These patients receive the
full range of medical treatment for otitis media;
occasionally even ventilation tubes, from which a
copious clear fluid is produced.'?** Constant
discharge of a clear watery fluid refractory to
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treatment is suggestive of a CSF leak. A beta-2-
transferrin assay is quite effective in defining the
true nature of the discharge.”® Our patient re-
ported all the typical presenting symptoms: inter-
mittent, clear, watery otorrhea, deafness, and
episodes of meningitis. However, diagnosis re-
mained elusive, which as mentioned above is not
uncommon. Therefore a high index of suspicion
and clinical impression should lead to the appro-
priate diagnosis.

Definite diagnosis, as well as preoperative
planning, require appropriate radiological work-up.
High-resolution computed tomography (HR-CT)
can delineate quite efficiently anatomic relationships
of the middle ear, as well as bone destruction. In
retrospect, in the presented case absence of either a
tympanic membrane perforation or ossicular chain
erosion, as well as the presence of an intact scutum,
made the diagnosis of chronic otitis media and
cholesteatoma less 1ikely.27729 However, the nature
of a soft tissue density mass, be it cholesteatoma,
CSF, MEC, or granulation tissue, cannot be defined
by CT, necessitating an MRI scan.'*** Additionally
dehiscences of the thin tegmen may not be apparent
with an axial CT, as the tegmen is parallel to the
axial projection, making coronal planes necessary

1.'* On MRI scan, dural herniation is in-

as wel
dicated by the presence of a low-signal mass
protruding via the dehiscence, bordered by high-
signal CSF on T2-weighted images. On gadoli-
nium-enhanced T1 spin-echo scans, brain tissue is
herniating via the defect and the surrounding
meninges are enhanced.’® According to Kaseff
and associates,’* the diagnostic radiological ap-
proach in cases of suspected CSF leak or MEC
should be done stepwise; initially an axial and
coronal HR-CT of the temporal bone is performed
in order to locate any possible tegmen tympani
defects. If no dehiscences are found, no further
investigation is required. However, in the presence
of erosion, further sagittal or coronal MRI scan
is required, with 3-mm sections, HR factors, and
T1-weighted techniques.

Once the diagnosis of an MEC has been

made, prompt surgical repair is indicated. Sdano

and Pensak®’ have summarized the goals of surgical
treatment:

1. Management of the herniated cranial contents

2. Occlusion of the bony defect, with a seal that will
withstand intracranial pressure (< 200 mm H,O),
to prevent recurrence

3. Restoration of the conductive hearing mechan-
ism, if possible

The herniated brain material due to long-
standing ischemia is devitalized and considered
functionless.'*173° Therefore reduction of the ma-
terial back into the cranial cavity is not warranted,
and the majority of authors suggest amputa-
tion.>2>3¢37 Removal of the herniated tissue is
considered to be safe, as the majority of authors
report no postoperative consequences. However,
some reports of complications may be found in
the literature.”?? It should also be noted that
some authors support the opinion that small viable
hernias in a noninfected environment could be
replaced intracranially.1’22’30’32’38

Temporal bone MECs can be approached
either through the mastoid, through the middle
cranial fossa, or through both.13383% Factors to
be considered in choosing an approach include
defect size and volume of herniated brain. Small
MECs can be repaired by a mastoidectomy ap-
proach and the bony defect closed in a layered
fashon.>”** The use of autologous biologic mate-
rial for the repair is suggested.* Various techni-
ques are described, such as the use of fascia sewn to

4243 rotational temporalis muscle flap,®® tem-

44

dura,
poralis fascia and split thickness bony skin grafts.
The skull base defect can be sealed by bone grafts
or cartilage. However, due to limited exposure,
larger MECs and bony dehiscences are approached
either from the middle fossa or using a combined
approach. In the presented case we used a trans-
mastoid approach. The defect site was sealed by a
combination of temporalis fascia and muscle. As
the tympanic membrane and the ossicles were
intact no restoration of the hearing mechanism
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was deemed necessary. The mastoid cavity was not
obliterated.

As mentioned earlier, the management of
MEC:s is surgical. Considering the high incidence
of meningitis in patients with MECs, as well as
the high morbidity and mortality of meningitis,
a question arises as to whether prophylactic anti-
biotics should be administered. This subject
remains controversial, as such therapeutic regimes
have not led to a significant reduction of menin-
gitis,” although there are series of reported
decrease following antibiotic prophylaxis.*® Addi-
tionally, the disturbance of the rhinopharyngeal
flora possibly could trigger further infections and
increased incidence of gram-negative bacterial in-

fections.*”*8

CONCLUSION

Idiopathic MECs, however rare, may present
during adulthood with symptoms such as clear-
fluid ear discharge, meningitis, or middle ear soft-
tissue masses. Therefore the otorhinolaryngolo-
gist should be familiar with this condition, in
order to facilitate prompt diagnosis and treat-
ment. CT and MRI scans are effective diagnostic
tools and obligatory for presurgical planning. The
concept of surgical repair is to obtain appropriate
exposure via either the mastoid or the middle
cranial fossa, or both, and to provide a strong
layered seal.
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