ON THE NOMENCLATURE AND CLASSIFICATION
OF ENCEPHALOMENINGOCELE
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The entity under discussion is a group
of diseases characterised by an extracranial
protrusion of meninges with or without
brain tissue through a congenital defect
in the cranial bones. Its nomenclature and
classification as appeared in the literature
has not been uniform and is a source of
confusion. Through the years since its
first description by Ledran in 1731, many
terms such as cercbral hernia, cephalocele,
encephalocele. cranial meningocele, encep-
halomeningocele,  meningoencephalocele,
hydrencephalocele, encephalocystocele,
encephalocystomeningocele, exencephalus,
cranial bifidum, cranioschisis, and even
encephaloma have been used and the
definition has varied greatly. Since the
herniated tissue in all cases contains
meninges and in most, brain tissue, we
have elected to use the term, encephalo-
meningocele as a collective name for the
whole group.

The classification and nomenclature
of the subdivisions of the encephalo-
meningocele also vary considerably. They
are classified according the contents
and location of the mass as well as the
location of the defect in the cranial bones.
Confusion still exists when one is dealing
with the lesion in the anterior and basal
part of the head, which is rare in western
countries,

In the past eight and a half years
we have treated 124 patients with
encephalomeningoceies.  Seventy — eight

patients were operated upon and the
lesions were studied surgically. We have
also done postmortemn dissection on 12
patients with the herniaticn in the region
from the forehead to the nose. Our
findings, we believe, throw some light on
the unsettled classification of such lesions.

I. Classification based on their

contents. The encephalomeningoceles

can be divided into three subgroups:

1. cranial meningocele — — containing
pure meninges, i.e. dura and arachnoid
with CSF;

2. encephalomeningocele — - contain-
ing meninges and brain; and

3. encephalocystomeningocele — ~ part
of the ventricular system extended into
the sac.

This classification can be made only
after a detailed microscopic examination
of the content and wall of the sac. There
are situations in which an apparently
simple meningocele is found after microsco-
pic study to have a thin layer of nervous
tissue on the inner surface of the sac.
It is therefore essentially an encephale-
meningocele. The presence of part of the
ventricular system in the sac is even
more difficult to substantiate because the
herniated part of the ventricle may have
been totally separated from its intracranial
counterpart or may have undergone
various degrees of degenerative changes
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including collapse. closure, adhesion, or
loss of ependyma. In the microscopic
study of the herniated portion of brain,
onc not infrequently sees a recognizable
ependymal epithelium.

The term “‘encephalocele” has been
used not only synonymously with encep-
but also to indicated

herniation of brain without

halomeningocele
meninges.
Herniation of brain tissue may completely

fill the sac with no gross space for CSF,
but it is seriously doubtful whether there

can be a herniation of pure brain without
dura mater or arachnoid.

The classification based on the
content is therefore not completely satis-
factory eventhough it may give some
indication as to the extent of the brain
involvement and prognosis of the patient.

Ef. Classification based on the

location of the mass. The encephalo-

meningocele can be designated as occipital,
parietal, vertical, temporal, Sincipital,
basal, nasal, orbital etc. Which is useful
in the initial description of the patient.
In certain areas, however, a single term
is used to have different meanings,
and the different groups are often not
clearly defined. Basal hernia has been
both included and excluded from the
sincipital series. Hernias between the
frontal bones as high as the anterior
fontanel have been included in the sincipi-
tal or anterior group.(33) Nasal encephalo-
meningocele has been used synonymously
with sincipital as well as with intrana-
sal.47)  Orbital encephalomeningocele
designates a lesion from the region of
the eyebrow and eyelid(4) to the one
which is quite different at the sphenoid
ridge.(16,18,43)

IIX. Classification based on the

of the defect in the

location

cranial bones.

1. Fronto — ethmoidal encephalo-
meningocele
a. nasofrontal
b. naso - ethmoidal
c¢. naso — orbital
2. Encephalomeningocele of
the cranial vault
. interfrontal
. anterior fontanel
interparietal
. posterior fontanel
. temporal

3. Occipital
cele
a. superior occipital
b. torcular
c. suboccipital
d. foramen magnal

o0 T

encephalomeningo-

4. Basal encephalomeningocele
a. transethmoidal
b. spheno — ethmoidal
c. transsphenoidal
d. spheno —occipital
e. frontosphenoidal or spheno
—orbital
5. Cranioschisis
a. cranial —upper facial encep-
halomeningocele

b. basal encephalomeningo-
cele with facial — palatine
cleft

¢. occipitocervical encephalo-
meningocele

d. anencephaly, acrania

The classification based on the
location of the defect in the cranium is
probably the most eccurate and useful
one. It gives some indication as to the
part of the brain primarily involved
which undoubtedly has some bearing on
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the disability and prognosis of the paticnt.

An accurate classification is the first
prerequisition in any attempt at comparing
the various clinical and epidemiological

series,

1. Frontoethmoidal

meningocele.

encephalo-

Mes-
terton in Sweden in 1855 classified the

According to Mustakallio,(41)

19 sincipital hernias of the brain collected
by him into nasofrontal (10 cases), naso -
ethmoidal (4 cases), and naso— orbital

(5 cases) subgroups, according to the loca-

tion of the external orifice of the skull defect.

Von Meyer(66) in 1890 reported a case and
published the same classification which has

since been widely quoted.(6.13,19,23) In

1903 Stadfeldt(35) called all three forms of
sincipital encephalomeningocele by  the
general name, frontoethmoidal and gave
the following reason: “hecause it is
gencrally characteristic of all these groups
that there is inside the cranium an
internal orifice of the hernia distinguish-
able between the frontal bone and the
ethmoid (next the ecrista galli and the
cribriform lamina)”.

Many reports on the subject have
since appeared but the nomenclature and
clagsification of the encephalomeningocele
in the front part of the head is still not

uniform. Based on postmortem dissection
and operative findings, we found that in
the majority of patients, especially those
seen in Southeast Asia, the opening of
the defect in the skull is intracranially
Jocated at the junction betwecn the frontal
and ethmoidal bones, and should therefore
be referred to as fronto-—ethmoidal
cncephalomeningocele.  The term s
preferred to sincipital because of the more

specific designation and to avoid confusion
due to previous diversified use of the

latter term.

a. Nasofrontal subgroup. In this

subgroup the herniation projects forward
and exits through the frontonasal suture.
The nasal bone is attached to the
ethmoidal bone below the herniation. This
type of defcet has been called nasofrontal
by most authors, but it has also been
named as frontal(l), frontonasal, glabellar,

nasal, and rhinoencephalocele(®-)

This group of lesions can be divided
accorbing to the site of the facial end of
the defect into 3 subgroups.

b. Naso - ethmoidal subgroup.

The defect in this subgroup is between
the nasal bone above and the ethmoidal
bone and nasal cartilage below. The
herniation after leaving the cranial cavity
at the frontocthmoidal junction, projects
downward between the nasal and ethmoi-
dal bones and exits from the skull at the

junction between the nasal bone and the
nasal cartilage. The nasal bones and the
frontal proccsses of the maxillary bones
are attached to the frontal bone above
the defect. In some patients, the hernia-
tion does not protrude out from the ridge
of the nose and only soft arca of bone
defect is palpable between the nasal bone
and cartilage.

This type of defect has mostly been
called naso-—ethmoidal.(1.13.39)  Veteb-
skii65) used the term ethmonasal while
Tandon used fronto —ethmoidal for this
subgroup and frontonasal for the nasofron-
tal subgroup (our subgroup a). Many
reports, however, included these patients
under a more general term such as nasal,
anterior, sincipital, and orbital,(40)
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C. Naso-orbital subgroup. The

defect is between the nasal bridge and
the medial orbital wall. The herniation
leaves the cranial cavity at the fronto—
ethmoidal junction and projects downward
between the nasal and ethmoidal bones
similer to the naso-—ethmoidal one but
exits laterally at the junction between the
frontal process of the maxillary bone
which forms the nasal bridge and the
frontal, lacrimal and ethmoidal bones
which forms the medial orbital wall. The
sac of the herniation locates at the medial
part of the orbit, at the lower eyelid or at

the groove between the ala nasi and
lower eyelid.

The distinction between the naso-
ethmoidal and naso —orbital subgroups is
not always possible since there are inter-
mediate patients whose defect between
the nasal Dbone and cartilage is very
narrow and who have a larger lateral
portion of the herniation at the medial
aspect of the orbit.

In addition to the term naso —orbital
which has also been used by Acqua-
viva(), Davis(13), Von Meyert6 and
Rand(®0), anterior orbital(12.16,24); fronto-
orbital(44) and nasolacrimal(®3) has been
used for this subgroup.

2. Encephalomeningocele of the

cranial vault. In the majority, this

group of herniation is in the midiine
from the metopic suture to the posterior
fontanel and is subdivided according to

the site of the defect. Herniations in the
temporal region through the pterion,
squamofrontal or squamoparietal sutures
have been reported but are very rare(7.42),

The interfrontal herniation which has
a defect at the metopic suture must be
separated from the nasofrontal subgroup

of the fronto—ethmoidal encephalomen-
ingocele because they represent a different

problem.(10.17) They are rare and have
been seen asscciated with a defect of the
ala nasi®? and with a lumbar myelo-
meningocele.(57.61) The latter may be a
variant of the complex syndrome called

pygo — phalangeal dyscrania of Ullrich and
Feichtiger.(30)

3. Occipital encephalomening-

ocele. This is the most common type
seen in the Caucasian. The cranial defect

locates in the midline of the occipital
bone, ranging from above the occipital
protuberance to the foramen magnum.
It is adviceble to differentiate the sub-
groups according to the exact site of the
defect because of the difference in the
involved part of the brain and dural

venous Sinus.

A number of patients with hernia-
tion through a defect involving the
foramen magnum also have spina bifida
of the upper cervical vertebrae, Klippel -
Feil and Arnold — Chiari malformations.
They represents a more severe form of

cleft with much worse prognosis.
4, Basal encephalomeninggcele.

The basal encephalomeningocele is rare

and only a single case or small series of
cases have been reported. An intranasal
mass from herniation through a defect in

the cribriform plate is the mest common
type. (2, 6,11, 15, 19, 20, 21, 22, 23, 23, 28, 31 34,

35, 36, 45, 67, €859)
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Fenger(19) in 1895 quoted Heinecke
(1882) as the originator of its classifica-
tion into sphenopharyngeal, spheno — orbi-
tal, and sphenomaxillary, depending on
the tract of the herniation. This classifica-
tion is less satisfactory since a number
of lesions reported later could not be
included in any of these threc types.
Josephy(29) (1936) added transethmoidal
and later intranasal was added(13,21.)

Blumenfeld(6) in 1965 reported three
cases of encephalomeningocele with a
defect at the cribriform plate. He sugges-
ted another clascification in accordance
with the site where the herniation leaves
the cranial cavity the subgroups being
transethmoidal, spheno—ethmoidal, trans-
sphenoidal, and sphenomaxillary. Most
reported cases of basal encephalomening-
ocele can be included in the former three
subgroups. The encephalomeningocele in
the posterior part of the orbit with a
defect in the sphenoid wings and orbital

plate of the frontal bone, somectimes seen
with  multiple fibromatosis, cannot,

however, be placed in any of the
subgroups.(5,49,55.56) It may be called a
frontosphenoidal or sphenc —orbital sub-
group. It was indeed called naso — orbital
by Psenner(49) but this name would make
it even more confusing. The sphenomaxil-
lary subgroup with a mass in the spheno-
maxillary fossa is a theoretical one, and we
have found no report of such an occurence.
Herniation through the spheno - occipital
synchrondrosis into the nasopharynx has
been mentioned but an actual case has
not been reported.

5. Cranischisis with eancephalo-

meningoceie. More cxtensive malfor-
mations which constitute herniation of

part of the brain into a sac outside the
boundary of the cranium have also heen

shown. We have scen two patients with
a large defect involving the anterior two
thirds of the cranial vault and the upper
face. One of them also had a cleft lip
and palate. A more or less similar
malformation was described by de
Morsier, but emphasis was made on the
rotation of the axis of the brain. Hence,
he named it a cranio —encephaloscoliosis.
A less severe. form of cleft involving the
anterior cranium and upper face has also
been reported.(54.61) Patients with a com-
bination of encephalomeningocele through
a large defect in the midline of the base
of the skull and cleft palate, cleft lip, or
bifid nose have been reported.(25.26.27,32,56,
57) An extensive defect at the occipitocervi-
cal region with an encephalomeningocele

would constitute the occipital counterpart
of the craniofacial cleft. Acrania and
anencephaly can be considered to be the
moest  extreme malformations in the same
line.

Discussion

In the past decade there has been
increasing interest in the geographic and
epidemiologic aspects of congenital malfor-
mations. It is hoped that the recognition
of causative agents such as infections,
environmental conditions, and genetic
abnormalities will eventually lead to the
prevention of this very distressing diseases.
The first essential step in any geographic
comparison or epidemiologic survey is a
uniform classification. For encephalome-
ningoceles, it appears that the classification
based on the location of the defect in the
cranial bones is the most a accurate and
dependable one. It indicates the different

types of lesion rather than the different
degrees of malformaticn,
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Fig. 1. Nasofrontal type of frontoethmoidal encephalo-
meningocele, dissection of face showing the cranial
defect.

Fig. 2. Nasofrontal type of frontoethmoidal encephalo-
meningoele, postero-anterior roentgenogram showing
the cranial defect.
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Fig. 3. Nasofrontal type of frontoethmoidal encepalomeningocele, lateral roentgenogram
showing the cranial defect. Note the nasal bone below the defect.

Fig. 4. Naso - ethmoidal type of frontoethmoidal encephalo-

menigocele, dissection of face showing the cranial defect.

Note the nasal bones and the frontal processes of maxillary
bones above the defect.
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Fig. 5. Naso-orbital type of frontoethmoidal encephalomeningocele, dissection of face
showing the location of bones of face. Markers are in the defects between the frontal
processes of maxillary bones and lacrimal, frontal and ethmoidal bones.

Many investigations regarding the
geographic variation of anencephalus and

defects of the closure of the neural tube

have been reported. Many of these reports,
however, grouped all meningoceles of the
spine and head together. In a previous
report,(62) we have gathered the fact which
indicates that meningoceles are not a
homogeneous group and there isa geogra-

phic variation within this group of
malformations.
In the selection of the operative

approach in repairing an encephalome-
ningocele, we have depended on the
classification based on the location of the
defect in the cranial bones. Different
types of cranial defect require different
operations. An inadequate repair of the
dural and cranial defect after the excision
of an encephalomeningocele frequently
results in postoperative  complications
including leakage of cerebrospinal fluid,

disruption of the wound, meningitis, and
recurrence of the herniation. In our
experience, a successful repair requires a
good watertight closure of the dura at the
intracranial end of the herniation. If the
hole in the bone is of considerable size, a
strengthening of the bone defect is also
essential.

In the nasofrontal subgroup of the
frontoethmoidal encephalomeningocele, the
mass usually presents extracranially and
the lesion has a short neck. The intracranial
end of the defect is readily accessible
through the hole. This type of lesion can
therefore be repaired by an extracranial
approach similar to other encephalome-
ningoceles of the cranial vault. On the
other hand, the naso-ethmoidal and naso—
orbital types have long necks of the sac;
the distance between the internal and
external orifice is considerable, and a
good dural closure at the internal orifice

is not feasible if aproached extracranially.
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A bifrontal craniotomy with intracraneal
repair of the defect is necessary even
though it is a more formidable operation
and more than one operation may be
required. When the extracranial repair of
the encephalomeningocele is made, the
excess tissue is excised and plastic repair
may be done at the same sitting. With
the intracranial operation, however, the
facial mass is left unremoved and a second—
stage plastic operation is needed for
removal of the excessive skin and the
remainder of the sac as well as for the
correction of the hypertelorism and other
facial deformities.

A preoperative classification can be
made using roentgenograms of the skull.
Satisfactory planning of the operative
repair can thus be made.

Summary

The encephalomeningocele has been
classified according to the contents and
location of the mass but the most useful
and accurate classification appears to be
that based on the location of the defect
in the cranial bones. Based upon our
experience in the treatment of 124 patients
and the postmortem dissection on 12
patients with encephalomeningoceles, a
classification is outlined. The application
of such a classification and its usefulness
in the surgical management are emphasized.
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