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Abstract

Cervical meningoceles are rare spinal dys-
raphism, accounting for approximately 7% of
all cystic spinal dysraphism. In spite of the rar-
ity, the clinical course is most of the times
benign. The surgical treatment includes resec-
tion of the lesion and untethering, when pre-
sented. We present a 14-day-old female child
with true meningoceles who underwent to sur-
gical excision and dura-mater repair.
Retrospect analysis of the literature concern-
ing true cervical meningocele is performed. By
reporting this illustrative case, we focus on its
classification and its differentiation from
other types of cervical spinal dysraphism, such
as myelocystocele and myelomeningocele.
Although its course is benign, it is mandatory
a continuum follow up with periodic magnetic
resonance imaging of spinal cord, since late
neurological deterioration has been described.

Introduction

Cervical dysraphism is a very rare condition,
performing 3-6% of all the dysraphism found in
children and adults. Still more uncommonly
seen, the true cervical meningocele is
described in about 7% of all cervical dys-
raphism, according to one of the largest series
reported.l3

Conceptually, meningoceles are posterior
midline malformations that consist in a spina
bifida containing dura-mater and arachnoid
herniated and revealing cerebrospinal fluid as
content. More often, the skin adjacent is not
disrupted and might be pedunculated. As gen-
eral rule, no neural contents are tethered to
any neural plaque, although some nerves
might fluctuate in the cerebrospinal fluid. This
last aspect in particular differentiates
meningoceles from myelomeningoceles.24

Mostly seen in the lumbosacral area,
meningoceles are uncommon at the cervical
region. Despite its infrequent association with
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other spinal malformations, late neurological
deterioration has been described, justifying
the necessity of a long-term follow up.2
Although some cases of cervical dysraphism
have been described in the literature, a true
meningocele has rarely been seen. One report a
single case of true cervical meningocele operat-
ed on, with its clinical and surgical details.
Additionally, its neurological status up to now is
related. Finally, a review of literature is done,
stressing the differences between frue meningo-
cele and other forms of cervical dysraphism.

Case Report

Presentation and examination

A 14-days-old female child was born at term
with a caesarian delivery in 2011. During the
pregnancy some complications occurred, such
as tract urinary infection and oligohydram-
nios, without premature rupture of mem-
branes.

Physical examination revealed a posterior
cervical mass well circumscribed and with nor-
mal skin covering, measuring 3 cm in width, 3.5
cm in height and 4 cm in length in the superior
cervical midline at birth (Figure 1). The lesion
was covered with normal skin. No signs of cere-
brospinal fluid (CSF) leak were noted. She had
no neurological deficits and the neurological
examination was normal, with head circumfer-
ence measuring 34.5 cm at that point.

Routine hematological and biochemical
tests were normal. Yet, a chest radiograph
showed no abnormality.

Radiologic aspects

The patient underwent computed tomogra-
phy (CT) scan of the cervical spine, which
demonstrated multiple defects in fusion of the
posterior arches of cervical vertebrae. Those
aspects were found at or close the base of the
meningocele, in the level of C3-C7. In addition,
the CT scan of the head revealed hydro-
cephalus.

Magnetic resonance imaging (MRI) of
neuro-axis was performed only in the postoper-
atively segment and showed hydrocephalus.
No further significant alterations were
observed.

Surgical findings

The surgical repair of the meningocele
occurred on day 5 and no complications were
observed. The mass was resected under gener-
al anesthesia and prone position. Prophylactic
antibiotic was applied and proper positioning,
taking care with possible compression
injuries. An elliptical standard incision was
made around the lesion. In an easy way, we
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found an interface between dura-mater plane
and the subcutaneous/muscular tissue. The
standard microsurgical techniques were
applied. A cystic and translucent mass was
observed and opened (Figure 2).

A posterior fusion defect at the C3-C4, C4-
C5, C5-C6 and C6-C7 interspaces were noted. A
normal cord was seen and carefully intradural
inspection was made, searching for any bands
or adherences that could be tethering the
spine cord. No tethering at this point was visu-
alized, but arachnoid bands were removed.
Besides, the cyst’s wall and the redundant
dura-mater were resected as well. A simple
dura reconstruction was performed and the
paraspinal muscles were closed in a single
layer. She was discharged on the 7th postoper-
ative day. Neither neural elements nor stalks
were seen inside the mass, which led us clas-
sify it as a frue meningocele according the
study performed by Salomao et al.l

Postoperative course

Postoperatively, her neurologic examination
remained normal and she had a good recovery.
During the outpatient follow up, her head cir-
cumference increased to 42.0 cm. She under-
went a neuroaxis MRI on the 30th postopera-
tive day, which showed increase of the hydro-
cephalus (Figure 3). Two days later, a VP
shunt, according to standard techniques, was
performed. No complications occurred during
both the procedures and the patient had no
additional deficits. At the time that this paper
has been written, she was doing very well and
no neurological complications have been seen.
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Discussion

Although cystic spinal dysraphism is a well-
known condition, it remains rare, accounting
for only 1-5 % of all neural tube defects.>-8
Despite the majority of the cases being
described in children, there are few reports in
adults.”9

In one of the earliest series described from
this topic, Pang et al. reported 9 cases of cervi-
cal myelomeningocele. None of them were
characterized as frue meningoceles. As they
stated, there were narrow stalks of similar tis-
sues within the thecal sac and all nine ones
therefore contained some central neural tis-
sues. In spite of those findings, they reported
good neurological results even in late out-
comes.3

In the biggest series published so far,
Salomao et al. retrospectively studied 18 cases
with cystic spinal dysraphism and only one of
them was a frue cervical meningocele, where-
as neither hydrocephalus nor Chiari malfor-
mation were found. Besides, the neurologic
exam was normal. All patients from their
series underwent surgical exploration.!

In a retrospective study, Mostafa et a/. pub-
lished 8 cases of cystic spinal dysraphism and
2 of them could be characterized as true cervi-
cal meningocele. Except for 1 case, whereas
lumbosacral myelomeningocele (double
meningocele) coexisted, in all cases the neu-
rological exam was normal. Two patients had
hydromyelia; 2 had Chiari malformation and 4
had hydrocephalus. All cases underwent surgi-
cal treatment and the outcome after surgery
was excellent as well.10

In the same way, Delashaw et al., in 1987,
described 2 cases of true cervical
meningocele.4 As they stated, the hydro-
cephalus are not always the greatest concern
in these conditions. Many others problems
may play a role in neurological deterioration,
such as hydromyelia, diastematomyelia and
lipomeningomyelocele with tethered spinal
cord, justifying a continuum follow up of these
patients. However, they did not describe any
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differences regarding frue meningoceles and
classical ones.4

In 2001, Nishio et al. reported 2 cases of cer-
vical meningocele. One out of them represent-
ed a frue meningocele. No neurological deficits
were found. Indeed, no associated anomalies
were related. In that case, the patient under-
went clinical follow up and no surgical treat-
ment was performed.!!

In a similar paper, Orakdogen et al., in 2009
described 7 cases of spinal dysraphisms of the
cervicothoracic region in childhood, whereas
only 1 case was configured as true meningo-
cele. In 3 out of 7 cases other associated anom-
alies, such as SCM type 2, Chiari type 2, hydro-
cephalus and hydromyelia occurred. All cases
underwent surgical treatment, with excision of
the sac and untethering of the spinal cord,
when presented. In this paper, the authors also
pointed out the more favorable outcome of that

condition when compared to lumbar counter-
parts.12 Although no long-term follow up has
been described for this author, the benign
course of this condition may give support to
that decision-making. No author has reported
any series consisting of three or more cases of
the true cervical meningocele, until now.

In this particular, in the literature review,
we found hydrocephalus in 4 out of 9 cases,
required a ventriculoperitoneal (VP) shunt (as
our case, mentioned above). Furthermore, 2
patients were shown with Chiari malforma-
tion, but no reports of posterior fossa cranioto-
my were reported as necessary. All patients
were children although some adults’ cases had
been reported in other kinds of spine cystic
dysraphism. The median age of 7 months
(range 2 weeks - 8 years) was found and the
male to female rate was 4:6. In most of the
cases, the neurological examination was nor-

Figure 1. A small posterior cervical meningocele with a thicker skin and the correspon-
dent preoperative 3D computed tomography scan, showing laminar defects near the neck

of the meningocele.

Table 1. Summary of all published case reports of true cervico-thoracic meningoceles.

Delashaw et al.4 29m, F C4-CH Normal Yes No Excision and VP shunt
Delashaw et a4 9w, F C7-Tl Hiperflexia in limbs Yes Yes Excision and VP shunt
Nishio et a1l NR Cl-C2 Normal Nr No No treatment
Meyer-Heim et al.3 NR C1-C2 Normal No No Excision
Salomao et al.! 2w, F T6-T7 Normal No No Excision
Orakdogen et al.12 7m,M T3-T4 Normal Yes Yes Excision and VP shunt
Mostafa et al.10 8y, M NR Paraplegia No No Excision
Mostafa et al. 10 8m, M NR Normal No No Excision and unthetering
Pessoa et al. 2w, F C3-C7 Normal Yes No Excision and VP shunt
NR, not reported; m, months; w, weeks; y, years; VP, ventriculoperitoneal.
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mal, except in 2 cases.l410-13 Table 1 summa-
rizes some data from case reports.

Many different denominations have been
used to classify the spina bifida cystica, such
as cervical myelomeningoceles, cervical
meningoceles, rudimentary meningocele,
myelocystocele, etc.34,14-16

In spite of controversy classification of these
lesions, Salomao ef al. classified cystic spinal
dysraphism in three categories based on the
structures found inside the cyst: type I
(stalks), type II (myelocystoceles) and type III
(true meningoceles). In type I, a fibrovascular
or neuroglial tissue protruding from posterior
surface of spinal cord attach to the sac wall.
Type II presents an ependymal-lined cyst that
herniates inside of a meningocele, represent-
ing a hydromyelic canal in connection with an
outer cyst. Finally, in type III, meaningeal tis-
sue herniates through the defect and the sac
contains only CSE No neural elements are
found inside the cyst and only arachnoid bands
may tether the spinal cord.!

Since the spinal cord is within the spinal
canal, one could question whether these
lesions should be called myelomeningoceles.
In conceptual bases, only the last type of cystic
spinal dysraphism represents a true meningo-
cele.l

In Salomao et al.’s series, type I was found
in 78%, type II in 16% and type III in 5% of all
cases. These data are according other authors,
concerning the prevalence of the different
types of lesions in cystic spinal dysraphism.!?

Thus, in our opinion, the classification of all
those lesions as cervical myelomeningoceles
or meningoceles is not appropriate anymore. A
wide spectrum of different alterations
observed inside the lesion does not allow us to
use such a simple classification and support
the use of Salomao et al’s classification.!

Indeed, these lesions are quite different
from thoracolumbar and lumbosacral counter-
parts. Firstly, lumbosacral lesions are covered
by a thin, delicate arachnoid, whereas a full
thickness skin at the base and squamous
epithelium at the dome always cover the cervi-
cal ones, so that CSF leaks are unusual.3

Second, the neural content of a lumbosacral
lesion is usually a flattened, exposed terminal
neural placode floating on the dome of the CSF
sac (myeloschisis), whereas the cervical
lesion is a nearly closed neural tube except for
a narrow midline gap, rather than a terminal
placode.3 Then, paucity of neurological deficits
and a more favorable clinical outcome may be
explained by the above-mentioned factors.

Usually, those children have normal neuro-
logical development and neurological exami-
nation as well. This is in agreement with our
review, whereas only 2 cases had any kind of
alteration in the neurologic exam. However, in
some cases concomitant anomalies may lead
to later neurological problems. Such anom-

Figure 2. Intraoperative photograph showing a wide pseudocyst formed by arachnoid
surface through a midline defect on the dura. On the right side, a normal spinal cord is
seen.

Figure 3. Postoperative cervical sagittal T2-weighted magnetic resonance imaging shows
a hyper intense cystic mass, but does not show hydromielia or tethering.
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alies, including hydrocephalus, Chiari malfor-
mations, hydromyelia, diastematomyelia,
thickened filum terminal and Klippel-Feil syn-
drome must be recognized, in order to prevent
further deterioration or new deficits.418

Moreover, a high percentage of these
patients have associated hydrocephalus (4 out
of 9 cases). Yet, an expressive number of
patients suffer of Chiari malformations (2 out
of 9 cases), justifying a continuum strict follow
up in clinical setting in those patients.

Differently from thoracolumbar and lum-
bosacral lesions, surgery in cervical ones have
two objectives: prevention of neurological
deficit by releasing tethered elements and cos-
metic reasons. Surgical excision of the
meningocele as well intradural exploration to
untether the spinal cord is extremely neces-
sary to prevent delayed neurological deteriora-
tion.3,19

The surgical treatment of these lesions is
not technical demanding, consisting of exci-
sion of cyst and intradural exploration to
untether the spine cord, if fixed by a fibrous
band. Furthermore, hydrocephalus may coexist
and careful management, with VP shunt, is
mandatory.l?

Important to mention also, is that the neuro-
logical outcome is usually good after the proce-
dure. However, some children may suffer a late
neurological deterioration over the years, hav-
ing need of a new secondary surgical explo-
ration owing to retethering or failure to treat
the lesion during the primary surgery in an
appropriate way. That explains why a long fol-
low up is extremely necessary.1,3.8.20,21

We should keep in mind that the classifica-
tion used in this paper is far from a general
consensus. Although it would be a tough task
to try to unify all the cases described in the lit-
erature under the same classification as used
by Salomao et al.,! this has been possible in
this paper, since the authors described the sur-
gical particularities and findings in their
respective papers.

To date, a paucity of cases of true meningo-
celes has been described in the literature, to
the best of our knowledge. So far, including our
case, only 9 cases of true cervical meningocele
were reported. However, the right diagnostic
work out and treatment of this rare disease are
still essential for a good neurological develop-
ment, allowing a benign course.
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Although our review show no practical dif-
ferences between frue myelomeningoceles and
the classical ones, the small sample does not
allow us to get to any conclusions. Further
studies are needed in order to establish the
disparities in terms of prognosis, survival and
neurological deterioration in both groups.

Conclusions

True cervical meningocele is a very rare
condition. It can be distinguished from other
cystics spinal dysraphism by the absence of
any fibrovascular, neuroglial or ependymal tis-
sue inside the cyst. Complete excision is the
treatment of choice, having very good func-
tional results. However, continuum follow up is
mandatory to prevent late neurological deteri-
oration. In this particular, periodic spinal cord
MRI plays an important role in this condition.
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