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Spheno-orbital Encephalomeningocele associated
with Multiple Intracranial Abnormalities

Wihasto Suryaningtyas, Muhammad Arifin Parenrengi
Department ofNeurosurgery Medical Faculry ofAirlangga Universit-v, dr. Soetomo Hospital, Surabaya

.4.BSTRACT

Spheno-orbital type ofbasal encephalocele is one ofthe rarest type ofencephalocele. A rare case ofprotrusion of
cranial content through superior orbital fissure known as spheno-orbital encephalocele that co-existed with intracranial
cystic changes and severe hydrocephalus in three-month-old infant is presented. Clinical presentation ofthis malformation
are described in relation to its pathogenesis. Surgical treatment and prognosis are discussed.
Keywords.' spheno-orbital encephalocele. basal encephalomeningocele

o

3o

z
o

tr

oo\o

Introduction
Congenital cephalocele is defined as a protrusion

or herniation of cranial contents beyond the normal
confines of the skull through a congenital defect in the
cranial bone.r':'-1'4's'6 The term cephalocele, based on the
contents, includes meningocele (herniation containing
meninges. i.e dura and arachnoid with cerebrospinal fluid
[CSF]), encephalomeningocele or encephalocele
(herniation containing brain tissue and meninges). and
encephalocystomeningocelecele (herniation containing a
portion of the ventricle, brain tissue, and meninges).t.u
But the classification based on contents is unsatisfac-
tory because they can be classified only after a detailed
microscopic examination.6In this report we will simply
use the term encephalocele. Most classit-rcations of
cephaloceles are based on the location ofthe defects in
the cranium. Suwanwela and Suu'anwela developed a

widely used classification, by extending the classifica-
tion of the sincipital group, based on a paper written in
1890 by von Meyer. The classification includes a)
Occipital encephalomeningocele; b) encephalomeni-
ngocele of the cranial vault; c) fronto-ethmoidal
encephalomeningocele; d) basal encephalomeningocele;
e)cranioschisis.T'6

Spheno-orbital encephalocele belongs to the fourth
group, i.e basal encephalocele. Basal encephalocele or
herniations of brain tissue through the base of the skull
have been described since the mid-ninteenth century.t
Basal encephaloceles are extremely rare, and spheno-
orbital is one of the rarest type. In 1882, Heinecke has

delineated 3 types ofbasal encephalocele according to
their anatomical locations.8 The later literatures divided

the basal encphalocele into 5 types: a) transsphenoidal,
through the body of the sphenoid bone into the sphenoid
sinus or epiphanynx; b) sphenoorbital, through the supe-
rior orbital fissure or osseous defect into the orbit: c)
sphenoethmoid. through the sphenoid and ethmoid bones
into the posterior nasal cavity; d) transethmoid. through
the lamina cribrosa into the anterior nasal caviry; and e)
sphenomaxillary through the inferior orbital fissure into
the pterygopalatine fossa.er0'ii i: Duke-Elder divided
meningoencephaloceles that herniated into the orbit as

anterior orbital cephalocele and posterior orbital cepha-
loceles. Spheno-orbital encephaloceles was included in
the latter.li

A rare case of three-month-old infant with
spheno-orbital encephalocele is presented. Clinical
presentation of this malformation are described io
relationship to its pathogenesis. Treatment and progno-
sis are discussed.

Case Report
History. This female infant was delivered at 37

weeks by cesarean section. u,eighing 3180 g. Apgar
scores w'ere 9 at I and 9 at 5 minutes. She was the first
child of his nonconsanguineous parents. An orbital
tumor was diagnosed at birth. There's no sign of vomit-
ing or seizures. The mass was progressively enlarged
along with the enlargement of the head cicumference-
At birth, the mass was seen only as a swelling of left
inferior eyelid. The baby was reffered to our depart-
ment at 3-month-old.

Examinatior. Physical examination revealed a

reddish. cystic, mass in the left inferior eyelid (Fig. I ).
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Cerebrospinal fluid appeared to be collecting within the

encephalocele. which was totally covered with inferior
eyelid mucosa; however there was no active CSF leak.

The head circumference was 56 cm' Prominent scalp

veins was observ-ed. rvith a sign of sunset phenomenon

of the right eyes. The left eyes was displaced upward,

and neither the pupil nor the eye movement could be

examined. An ophthalmological examination revealed

keratitis that obstmct the visualization of the fundus. The

results of further physical examination showed no

abnormalities.

Fig l. Areddish. cystic. mass in the left inferior eyelid causing the

globe displaced upward and large head circumference.

Neu r oim agin g Studies. Computerized tomogra-
phy (CT) and were obtained prior to surgery. These

studies revealed that CSF and some brain tissue filled
the encephalocele that protnrded through the superior

orbital fissure into the orbital cavity. Additional intracra-

nial anomalies could be seen. including hydrocephalus

causing effacement of the cerebral cortex, intracranial
cystic changes, and irregular brain configuration.
(Fig. 2). Defect of bony structures was observed on left
sphenoid bone resulting in widened superior orbital
fissure (Fig 3).

Skull X-ray show'ed that there was no discrepan-
cies between left and right orbital cavity volume or
midline facial bone anomalies.

Fig 3. Widened superior orbital
fissure simulatiug a bone defect
where the brain conte$t Passed
through

Fig 2. CT scan result with contrast ageat reveaied that there was

CSF and some brain tissue t-rlled the encephalocele that protruded

through the superior orbital fissure into the orbital caviry. Hydro-
cephalus causing effacement ofthe cerebral conex, intracranial cystic
changes. and irregular brain configuration were also observed.

Fig 4. Surg:cal approach used for excision ofencephaloicele: pterional

intracranial approach tkrt) and inferior eyelid approach bight\.
Dotted line was the incision line.

Operation. Two procedures were performed:
Endoscopic Third Ventriculostomy for hydrocephalus and

cephalocele excision. Trial to perform ETV was failed
due to multiple septae inside the lateral ventricle obstnrct-
ing the visual field to reach the foramen ofMonroe. The
VP shunting procedure was performed afterward to
drainage the cerebrospinal fluid. Surgery for encephalo-
cele was performed by intracranial and extracranial
approach. Initially. a pterional approach was used to reach

the bone defect at superior orbital fissure (Fig 4 lefti.
Enlarged superior orbital fissure was observed and the
cephalocele passed down through the fissure to the
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orbital cavity. Gliotic brain was found as the sac opened.
Extracranial approach was performed by making an
incision on inferior eyelid and followed through to the
neck ofthe cephalocele at superior orbital fissure (Fig 4
right). The fluid containing cephalocele was excised and
the dural defect was closed intracranialty. The cystic
mass in the left hemisphere was left in place. The
patient did well after the operation and was discharged
after l0 days. Two weeks later, the patient was read-
mitted to the hospital with shunt malfi.mction. Malfunc-
tioned ventriculoperitoneal shunt was revised and work
well afterward.

Discussion
Spheno-orbital encephalocele. This cephalocele

communicates with the middle cranial fossa either
tkough the optic foramen, the superior orbiral fissure, or
through a congenital defect in the orital wall. The
congenital bone defect can be very extensive and may
involve the apex, roof, medial, and in a rare instance the
lateral wall and floor of the orbit. It may be associated
with an agenesis or malformation of the respective
sphenoid bone.la In one case the congenital hypoplasia
of the orbital cavity, cranial cavity. and underlying
maxillary sinus formed a single compartment.3 The
incidence of spheno-orbital encephalocele is very rare
compared to encephalocele on other locations (anterior
or slncipilal and occipital). and only sporadically reported.
The estimated frequency ofthis malformalion is one per
35,000 to one per 40,000 tive births, while the fiequency
ofanterior or sincipital encephaloceles, which are more
common in SouthestAsia and rare in Westem countries,
is as high as one per 3,500 live births, with the range of
one per 3,500 to 10,000.',1': - r'r The more posterior the
basal encephalocele, the less frequent it is &er, but the
more vital structures involved.r:

In contrast to the more common calvarial encepha-
locele which are obviuosly visible at birth, basal
encephaloceles are fiequently occult since they protrude
into the nasal caviry paranasal sinuses, nasopharynx, or
orbital cavity that may cause difficulties in clinical and
radiological diagnosis. Despite their subtle symptom,
symptoms as a result of basal encephalocele vary
according to the site and size ofthe lesion and develop in
the neonatal and early infantile periode.e,r0.r:,r?,r8 The
spheno-orbital or posrerior orbital encephalocele mani-
fest itself with the gradually progressive pulsatingprop-
tosis. In one instance the congenital hypoplasia of the
orbit was so extensive that the cranial cavity, orbit, and

underlying maxxilary sinus formed a single compartmenr.
Occasionally the lesion present itselfsuperior, medial. or
inferior to the globe, producing a conesponding displace-
ment and partial or total immobilizarion of the eye.3There
are no less than 70 cases ofencephalocele a year treated
in our department with the sincipital encephaloceles
were found with the highesr incidence. Within rhe lasr
ten year, this is the first case of spheno-orbital encepha-
locele teated in ow departrnent. The parient was brought
by her parents due to obvoius, progressive enlargement
ofinferior palpebra swelling resulted in upward shift of
eyeball along with the enlargement of flonto-occipilal
circumference due to hydrocephalus. In contrast to olher
types of basal encephaloceles, spheno-orbital encepha-
locele is less associated with midline facial anomalies.'
This feature had been observed in our patient and one
patient reported by Fargueta and colleagues.re These
easily recognized peculiar signs led to an early diagnos-
tic work up and treatment for this malformation.

The associated intracranial abnormalities including
hydrocephalus, assymetric ventricle, and inegular brain
configuration were observed in our patient. These associ-
ated anomalies had been srudied by Sibayan et al., and
proposed a "traction mechanism" theory for intracranial
abnormalities associated with anteriorencephaloceles. He
stated that the amount of hemiated tissues correlate well
with the occurrence ofthese anomalies, and progressive
hemiation of the brain through bony defect resulting in
anterior and posterior di splacement of intracranial tissues
producing brain abnormalities. Displacement resulring in
flattening or kinking of cerebral aqueduct and blocking
the flo*' of CSF from 3d to the 4s ventricle result in
hydrocephalus as seen in CT scan. Traction on cerebral
blood vessels cause impairment ofbtood supply resulting
in hyoplasia, or irregular brain configuration.2o Cystic
changes within the inracranial cavity in our patient
surface another theory that this cystic form might obstruct
the foramen of Monroe and cerebral aqueduct causing
hydrocephalus. effacement ofthe cerebral conex due to
hydrocephalic compression to the parenchym and; or
cerebral blood flow disrurbance, and irregular brain
configuration. Multiple web-septae observed during
endoscopy were ofunknown origin.

Embryopathogenesis. Various theories on the
pathogenesis ofbasal encephaloceles that were proposed
by St Hillaire, Himley and Senes, and Stemberg had
been revieu,'ed by Mood. It can be summarized as
follows: a) failure of anterior neuropore to close that
prohibited invasion of mesoderm inro the midline of
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embryo, thereby resulting in a failure of skull formation
in the overlying calvaria: b) adhesion between dura, brain.

and overlying skin resulting in an arrest of bony vault

due to localized bone vault developmental interference

and subsequent outgrowth ofthe bony vault; c) Second-

ary herniation of intracranial structures through a

primary bony defect as a result of failure in chondrifica-
tion and ossification; d) cranial contents extnrsion, which
might be caused by increased intraventricular pressure,

took place through clefts which were norrnally present

during development of skull base rather than through

abnormal slits which followed maldevelopment.2'r0'12'rsrr

At approximately 20 days of age, neural folds are

evident in the human embryo, and at 24 days these har'e

fused anteriorly, closing the anterior neuropore. The

failure of neuroectodermal separation from surface

ectoderm is assumed to be liable to occur at the anterior

neuropore where the the neural rube closes last in the

cephalic portion toward the end of the 4s week of gesta-

fi6n.:'t2 rt A portion of the anterior neural plate migrates

to form a vesicle which then invaginates to form a two-
layered optic cup. This process of optic cup formation
occurs before neural tube closure is complete in the fore-

brain region. The evident optic primordium develops a

cavitv called the optic vesicle, which by about 28 days.

reaches the surface ectoderm where the lens vesicle
formed from ectodermal cells that overlie the optic cup.

Eye developmenl is closely linked withboth development

of the orbit and the forebrain. Mesenchymal precursors

of the orbital walls are represented by several process

including basicranium or orbitosphenoid (posterior
walll.:t:: At 4'h week of gestational age, mesiderma

surrounding the notochord plus neural crest tube and the

foregut consolidate to form a basal condensation called

the desmocranium. The mesenchyme of the desmocra-

nium has been totally replacedby chondrocranium orskull
base. Ossi{ication of skull base progresses in an orderly
fashion from posterior to anterior. Ossification begins in
the occipital bone at 12 weeks and 4 days and the
presphenoid occurs at 17 weeks 4 days of gestational

age. lncreasing ossification of the orbitosphenoid which
contributes to the formation of the anterior clinoids and

Iesser wing ofthe sphenoid had been obsen'ed at l6 weeks

2 days to 24 rveeks 4 days. The alisphenoid that will form
the greater wings of the sphenoid bone ossifies at 15

weeks.23 The spaces berween the orbitosphenoid and

alisphenoid creates the superior orbital t-rssure for the
passage of cranial nerves III, IV VI and Vl.

This embryological process correlated with clinical

and radiologicai evidence stongly suggest that the spheno-

orbital encephalocele in our patient was developed as the

results ofthe separation failure ofneuroectoderm from

surface ectoderm that interfered with the ossification
process of the sphenoid bones that formed the superior

orbital fissure resulted in widened superior orbital fissure.

Well-developed eye gave us a clue that encephalocele

enlarged after 40 to 50 days ofgestational age and the

increase in inkacranial pressure resulting in encephalo-

cele enlargement was slow progressing.

Management and Prognosis, The indications of
surgery are usually elective, although in some instance

may be urgent or live saving. Yokota and colleagues state

that operative indications and approaches are contro-
versial. Progressively symptomatic basal encephaloceles

should be operated at an early stage, either by a trans-

cranial or a combined approach, while an asymptomatic

encephaloceles in infants is in favorofwatchful expect-

ancy.r:':'t A thin covering or ruptured lesion has loss of
cere6ro spinal fluid, haemmorrhage, or infection as the

major threats. An obstructed airway from intranasal

encephalocele both breathing and feeding. Eyeball
displacement or obstruction to the normal develoment of
vision is another urgent indication.t2'r5

The goal of surgery is to resect the encephalocele

with minimal damage to vital brain tissue and to achieve

closure of the defect in the dura and large bony defects.to

The techniques described in the literatures can be catego-

rized in tanscranial, extracranial approach, or both. Borne-

mann et al. has described a case of spheno-ortital encepha-

locele which was approached by the tansfrontal orbitotomy
in which the cyst only partially removed.?6 Chhajlani et al

used a frontotemporal approach, excised the encephalo-

cele, and reconstructed the bony defect with the inner table

proach without bony reconstruction was perfomed in our g
patient because the encephalocele was adhered to the in- ;

superior orbital fissure was only mildly enlarged.

Sincipital encephaloceles tend to have a more t
favorable prognosis. The prognosis ofoccipital encepha- 

r

loceles is determined by the amount of herniated brain -
structures. the presence of hydrocephalus, and the 1
presence of associated anomalies.l's':B In our case, the E
prognosis for the child is likely related to the presence of \o

the cerebral malformations associated with irregular

$:3::i1$:1hTl}',.H..itrffi;:::'ffixr#il
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