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Abstract

Spinal meningiomas in childhood are very rare. To the best of our knowledge, recurrent falls has not been previously described in this kind of pediatric
tumor as an initial clinical presentation. We present an unusual case of a 13-year-old female with a history of recurrent falls for several months, who was
diagnosed with spinal meningioma. After five months of the initial symptom, the patient presented with sudden onset paraparesis, urinary incontinence,
and left lower limb hypoesthesia. An urgent MRI was performed revealing cervicothoracic junction meningioma. She underwent C6-T2 superiorly
based laminotomy and complete resection of the tumor. Pathologic study revealed a benign transitional meningioma. Post-operative evolution was
satisfactory, with full recover of muscular strength in the lower limbs and no new episodes of recurrent falls or of urinary incontinence. A follow-up MRI
study, performed 3-months after surgery, demonstrated complete tumor resection with no signs of recurrence. We hypothesize that the patient initially
developed recurrent falls due to dorsal cord compression, which resulted in a posterior column dysfunction and proprioception deficit. Recurrent falls
may be an unusual presentation of posteriorly based spinal cord tumor.
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Introduction

Despite accounting for approximately 20% of all primary tumors
in the central nervous system [1], meningiomas are very rare in
pediatric patients, with an annual incidence of 8 cases per 1, 000, 000
people [2]. Meningiomas are generally benign and their recurrence
is mostly related to the histologic type. Until now, approximately 60
cases of spinal meningiomas in childhood (SMCs) have been reported
in the English literature. To the best of our knowledge, recurrent falls
has not been previously described in this kind of pediatric tumor as
an initial clinical presentation. The current standard of treatment for
meningiomas in children is surgical resection [3]. We report a case of
a 13-year-old female with a history of recurrent falls during several
months as an initial presentation of a spinal meningioma.

Case Material

Anamnesis, Physical Exam & Imaging

A 13-year-old female presented without any remarkable medical
conditions except for a 5 month history of recurrent falls. She
underwent a neurological exam by the pediatrician at the clinic, as
well as head MRI and lower limbs CT that revealed no pathology. She
presented to the emergency room with acute onset of paraparesis,
urinary incontinence, and left lower limb hypoesthesia. Physical
examination revealed bilateral reduction in muscle strength of the
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legs and thighs (both strength grade II/V), bilateral clonus, and
bilateral positive pyramidal signs (Babinski, Chaddock, Oppenheim,
and Gordon). Examination of the left lower limb demonstrated
reduction of temperature and pain senses leveling at T3, with severe
proprioception deficit of the left leg. Right side proprioception,
temperature, pain and tactile examination were intact. Urgent spinal
cord MRI with gadolinium-enhanced T1-weighted imaging, revealed
a homogeneously enhancing intradural-extramedullary mass located
posteriorly at the cervicothoracic junction area (C7-T1-T2) with a
dural tail extending from the C6 to T2 levels (Fig.1 A, B). This mass
exerted a local expansive-effect, creating medullar dorsal compression
without significant peritumoral cord edema.

Surgical procedure and follow-up

In a prone position, with neurophysiological monitoring, a C6-T2
laminotomy was performed. The outer layer of dura matter was opened
and the inner layer was attached to the tumor, a careful dissection
was performed between the dural layers. The dura was opened at the
lower and the upper ends of the tumor where it was free of disease.
A good plain between tumor and the spinal cord was dissected. The
tumor was lobulated, well-vascularized, with a hard rock consistency
and multiple sites of calcification. Despite not finding a clear cleavage
plane with the dura matter and an impressive compression of the spinal
cord, an arachnoid plane was used and gross total tumor resection was
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achieved. The operative and post-operative courses were uneventful.
The patient improved immediately after surgery, and returned to
normal neurological status within 3 weeks. Paraffin embedded sections
stained with H&amp;E displayed a meningothelial neoplasm, with a
partial fibrous pattern, and many tight whorls and psammoma bodies.
No atypical features were detected. There was no necrosis and mitotic
figures were not identified. On immunohistochemical stain the MIB-1
proliferation marker labeling index was about 2-3%. The features are
consistent with a pathological diagnosis of transitional meningioma,
WHO grade I. (Figure 2). No risk factors for SCM as neurofibromatosis

type 2 or exposure to radiation were found. A follow-up MRI study, Figure 2. Paraffin embedded section stained with H&E display a transitional meningioma,
with many tight whorls (black arrow) and psammoma bodies (white arrow). No atypical
features were detected. There is no necrosis and mitotic figures were not seen.

3-months after surgery, demonstrated complete tumor resection with
no signs of recurrence (Figure 3 A, B). She continue follow-up in our
institution and 24 months after surgery the patient remains without

neurologic deficit and no signs of tumor recurrence.

(3A) Sagittal

(1A) Sagittal

(3B) Axial

Figure 3. Sagittal (A) and axial (B) T1-weighted gadolinium-enhanced MRI at 3 month
follow-up revealed complete tumor resection with no signs of recurrence.

(1B) Axial

Figure 1. Sagittal (A) and axial (B) T1-weighted gadolinium-enhanced MRI showing
a homogeneously enhancing intradural-extramedullary mass located posteriorly at the
cervico-thoracic junction area (C7-T1-T2) with dural tail extending from the C6 to T2
levels, in a 13-year-old female with a history of recurrent falls.
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Discussion

We report a case of a 13-year-old female with a history of
recurrent falls for several months as an initial presentation of a spinal
meningioma at the level of the cervicothoracic junction. Recurrent
falls as the only symptom, with a normal neurological exam, has not
been previously reported in the English literature. We hypothesize that
the initial neurological deficit was due to dorsal cord compression,
resulting in a posterior column dysfunction and proprioception
deficit, eventually leading to recurrent falls. Misdiagnosis resulted in a
late diagnosis of a spinal meningioma in a child.

In the pediatric population, meningiomas account for less than
5% of brain tumors. Pediatric spinal tumors represent only 5% of
tumors of the central nervous system, 25% of which occur in the
intradural-extramedullary compartment [3] with an annual incidence
of almost 1 per 1, 000, 000 children [4]. Reports from the adult
population demonstrate that the majority of cases tend to occur in
women (ratio around 2: 1). Nevertheless, this association is not
replicated in children, where there are reports of an approximately 1.2:
1 predominance of cases in males [2]. In their retrospective analysis of
20 children, Greene at el. showed a median age of about 13 years at the
time of the tumor presentation [2].

Clinical presentation of Spinal Meningiomas in Childhood (SMC)
is variable, but consistent with the anatomical localization. The most
common presenting symptoms are pain and limb weakness. Wang et
al. [5] presented the largest series of SMC, with 10 patients treated
from January 2002 to December 2010. They observed back pain in
60%, followed by signs of limb weakness in 40%, gait disturbance in
20%, paresthesia in one patient, and urinary incontinence in another.
Conesa D. et al. described a case of recurrent falls caused by spinal
meningioma in an elderly woman [6]. Due to the slow growing
pattern of meningioma, the symptoms develop gradually during 1-18
months [5].

The etiology of SMC s still not clear but some risk factors have been
described, such as association with NF-2 and a history of radiation
[7, 8]. The link to NF-2 is becoming clearer, with the most common
finding the loss of a tumor suppressor gene in the chromosome 22
(NF-2). Other gene mutations may contribute to the progression of
the meningiomas, leading to the more aggressive, anaplastic type.
Ionizing radiation is the environmental risk factor most predisposing
to meningiomas [8]. The slight predominance of this tumor in
women over men in adults raises the hypothesis of the influence of
female hormones. Receptors for estrogen and progesterone have
been suggested to cause faster tumor growth on the third trimester
of pregnancy; however, the exact link between hormones and the
development of meningiomas is still not clear [8].

Spinal cord meningioma is rare, with only 60 cases reported
in the English literature. Reported ratios of intracranial to spinal
meningiomas in children are 20: 1 [12], 14: 1 [1], and 10: 1 [9]. From
their review of 15 cases of SMCs, Colen et al. [13] reported that in
14 children the tumor was located in the thoracic and lumbar spinal
canal. However, in Wang’s et al. series [5] none of the tumors was in
the lumbar area, with 50% in the cervical area, 30% thoracic, and 20%
in the cervicothoracic junction.
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The standard exam for diagnosing SMC is MRI study. The most
common appearance in T1 and T2-weighted imaging is an extra-
axial isointense mass. In the post-gadolinium injection, T1-weighted
image, SMC appears as a homogeneously enhancing mass. Different
degrees of peritumoral edema may be observed.

In 1993 the World Health Organization (WHO) ratified a new
comprehensive classification of neoplasms affecting the central nervous
system; its last edition (fifth) was published in 2016. According to the
WHO classification, meningiomas are divided in to 3 grades - benign
(gradeI), atypical (grade IT) and anaplastic or malignant (grade III). In
the literature, psammomatous and fibroblastic meningiomas are the
most common pathological subtypes reported in the largest series of
pediatric [13] and adult [14] spinal meningiomas.

Gross total resection is the treatment of choice for SMC, with
special care required to preserve the neurological function and
stability of the growing spinal canal [14]. However, many factors
should be considered in order to achieve a gross total resection, such
as location, size, blood loss, adhesion, and the pathological subtypes
(causing severe adhesion) [9]. Complete resection has been achieved
with good post-operative outcome in most reported cases [5]. The
extent of resection may also be predictive for recurrence.

In summary, spinal meningioma is a rare disease in the pediatric
population. Not only pediatric neurosurgeons, but also pediatricians
need be aware of this highly unusual presentation of SMC when facing
recurrent falls in children. The diagnosis and treatment are relatively
straightforward using an imaging study (MRI) and surgical tumor
excision, respectively.
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