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CASE REPORT

Concurrent dorsal subpial schwannoma and ventral meningioma
arising at the same upper cervical level: a case report
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Abstract
Introduction Multiple spinal cord tumors rarely occur without genetic predisposition, and concurrent tumors with discrete
pathologies developed at the same spinal level are most rare. Here, we report a case of concurrent dorsal schwannoma and
ventral meningioma arising at the same upper cervical level (C1–C2).
Case presentation A 55-year-old woman presented with neck pain and upper and lower extremity numbness for 1 year.
Magnetic resonance imaging of the cervical spine showed a partially circumferential C-shaped intradural extramedullary
tumor at C1–C2. The preoperative diagnosis based on imaging was intradural extramedullary meningioma with cir-
cumferential development. Surgical resection was performed, and dorsal subpial and ventral tumors were detected.
Intraoperative pathological diagnosis was schwannoma for the dorsal tumor and meningioma for the ventral tumor. Both
tumors were completely resected, followed by circumferential durotomy and duroplasty (Simpson grade 1 resection).
Although symptoms related to cerebrospinal fluid hypovolemia occurred immediately after surgery, they disappeared within
several days. At 2 years postoperatively, no local recurrence has been identified with mild kyphotic cervical malalignment.
Discussions Only nine cases of concurrent multiple spinal tumors with discrete histopathological types at the same cervical
level have been reported to date, however, this is the first case of meningioma combined with subpial schwannoma.
Furthermore, although the ventral location of meningioma often compelled inadequate resection leaving behind a dura mater
from which meningioma originated, a gross total resection including dura mater was achieved accompanied with cir-
cumferential duroplasty. Careful and sequential postoperative follow-up is ongoing for this individual.

Introduction

Multiple spinal cord tumors rarely occur, except in association
with neurofibromatosis (NF) or von Hippel-Lindau disease
(vHL) [1–3]. The occurrence of heterogeneous multiple spinal
cord tumors is even rarer. Multiple spinal cord tumors with
discrete histologic type arising at the same cervical level are
extremely rare, with only nine cases reported to date [1–8].

Herein, a case of concurrent dorsal subpial schwannoma and
ventral meningioma in the same upper cervical (C2) level
without any evidence of NF/vHL is reported.

Case presentation

A 55-year-old woman with a 1-year history of neck pain
and left upper and lower extremity numbness was referred
to our department. Her medical history was unremarkable.

Physical examination revealed hypoesthesia in her left half
of the body and saddle area. Although no muscle weakness of
the extremities was observed, she complained of mild dizzi-
ness while walking. She could walk alone without a cane
(modified McCormick scale grade 2 [9]). Her deep tendon
reflexes of the extremities were upregulated with positive
Babinski reflex bilaterally. She had urinary retention and
constipation. The Japanese Orthopedic Association (JOA)
score for cervical myelopathy was 10/17 ([3,3] [1,1,1] [1]).
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The JOA score originally developed in 1975 has been one of
the most frequently used outcome measures to evaluate
functional status of cervical myelopathy cases [10].

X-ray revealed no structural anomalies. Cervical magnetic
resonance imaging (MRI) revealed a C-shaped, well-defined
neoplastic lesion with hypo-intensity on T1-weighted image,
hyper-intensity on T2-weighted image, and a uniform
enhancement by gadolinium located at the C1–C2 level. The
mass was located from the left dorsal to ventral side of the
intradural space (Fig. 1a–d). Based on these findings, the
patient was diagnosed with an intradural extramedullary
meningioma with circumferential development on C1–C2
level, and hence, tumor resection with durotomy was
planned.

After a C1–C3 wide laminectomy by applying the
muscle-preserving C2–C3 spinous process splitting
approach [11], the rostral and caudal edges of tumor were
confirmed via ultrasonography. Then, the dura and ara-
chnoid maters were incised microscopically. Contrary to
our preoperative imaging analyses, the dorsal part of the
tumor was located at the subarachnoid region and even at
the subpial space with an orange-colored appearance (Fig.
2a). The dorsal part of the tumor was not integrated to the
ventral one. The ventral part of tumor was located at the
intradural and extra-arachnoidal space, with dark red-
colored appearance, indicating the typical appearance of
meningioma (Fig. 2b). After the total resection of the dorsal
subpial tumor through a marginal dissection from the nor-
mal spinal cord tissue, the size of the ventral tumor was

reduced using the cavitational ultrasonic surgical aspirator
(CUSA, Integra Life Sciences Corp., Plainsboro, NJ, USA)
from the left side, and then the ventral tumor was resected in
a piece-by-piece manner. Intraoperatively, a specimen from
each (dorsal and ventral) tumor was rapidly examined by a
pathologist and revealed the diagnosis of schwannoma for
the dorsal tumor and meningioma for the ventral tumor.
After reducing the ventral tumor volume, the ventral
meningioma was completely resected, including the dura
circumferentially, from which the meningioma originated
(Fig. 2c). After the tumor excision, duroplasty was per-
formed using an artificial dura mater (made of GORETEX)
by wrapping the spinal cord circumferentially as reported
previously [12, 13] (Fig. 3a–c). Consequently, gross total
resection was achieved with Simpson grade 1 [14].

Histopathologically, the dorsal resected subpial tumor
showed a nuclear palisading of spindle-shaped cells and
was diagnosed as a schwannoma (Fig. 4a). The resected
ventral tumor was diagnosed as a meningioma with a spiral
structure of proliferating tumor cells with round nuclei and
acidophilic sporangia (Fig. 4e). Immunohistochemistry
revealed the dorsal tumor was S-100(+), EMA(−) with
MIB-1 index of 5% (Fig. 4b–d), and the ventral tumor was
S-100(−), EMA(+) with MIB-1 index of <2% (Fig. 4f–h).

The woman began standing and walking training with
fitting a semirigid Philadelphia neck collar (Rehband, Otto
Bock Scandinavia AB, Sweden) on the 4th postoperative
day. Symptoms related to cerebrospinal fluid hypovolemia
occurred after standing up; hence, she underwent total

Fig. 1 Preoperative cervical MRI images. Sagittal T2 (a), T1 pre-
(b), and post-gadolinium (c) contrast administration. Axial T2 (d) and
T1 post-gadolinium (e) administration. A partially circumferential, C-
shaped well-defined neoplastic flat lesion was observed with hypo-

intensity on T1-weighted image, hyper-intensity on T2-weighted
image, and uniform enhancement by gadolinium located at the
C1–C2 level.
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resection of the dura mater circumferentially and sub-
sequent wrapping duroplasty at the C1–C3 level, which
resulted in symptom disappearance within several post-
operative days. Postoperative muscle strength of the

extremities returned to normal; however, dizziness exacer-
bated, which we believe originated from the posterior col-
umn disorder caused by intraoperative manipulations.
Although she could not stand and walk alone immediately

Fig. 3 Intraoperative findings of circumferential duroplasty. After
the total tumor resection, the configured artificial dura mater was
discretely inserted behind the exposed cord (a), and then the inserted
artificial dura was closed rolling around in a wrapping manner (b).

Finally, the inserted rolling artificial dura and remnants of the dura
mater were sutured with CV-6 to obtain the watertight condition as
much as possible (c).

Fig. 4 Histopathological findings. a The dorsal tumor was composed
of spindle cells with palisading pattern, compatible with schwannoma,
with S-100(+) (b), EMA (–) (c), and MIB-1 index of ~5% (d). e The
ventral tumor showed a spiral structure of proliferating tumor cells

with a round nuclei and acidophilic sporangia, compatible with
meningotherial meningioma, with S-100(–) (f), EMA (+) (g), and
MIB-1 index of ~2% (h). (a & e: Hematoxylin & Eosin. All images
×400.).

Fig. 2 Intraoperative findings during tumor resection. An orange-
colored subpial tumor (a) was found at the subarachnoid space. After
the total resection of the dorsal tumor, a dark red-colored mass (b) was
found at the subdural extra-arachnoid space, without integrating with

the dorsal lesion. After debulking the volume of the ventral tumor, the
ventral tumor including the circumferential dura mater was resected (c)
achieving Simpson grade 1 resection.
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postoperatively, she had recovered to the same level as
preoperatively at 6 months postoperatively after attending
the inpatient rehabilitation program in nearby hospital. At 2
years postoperatively, she was independent in ambulation
(modified McCormick scale grade 2) and still had urinary
retention and constipation. She had mild local kyphosis
(C2–C7 kyphotic angel: 5 degrees) of the upper cervical
spine on the lateral radiographic view and had no tumor
recurrence on MRI (Fig. 5).

Discussion

The incidence of multiple concomitant spinal cord tumors is
as rare as 1–<4% of all spinal cord tumors according to
previous reports, and those with discrete histopathological
types are even rarer at 0.3% [15, 16]. Generally, multiple
spinal cord tumors are highly associated with NF/vHL. This
individual showed heterogeneous histopathological types of
double spinal cord tumors without clinical manifestations of

a genetic disorder such as NF/vHL. To the best of our
knowledge, only nine cases of different pathological pri-
mary spinal cord tumors arising at the same spinal level
without genetic manifestation of NF/vHL have been
reported (Table 1) [1–8]. The current case presenting with a
subpial schwannoma and a ventral located meningioma,
who required both dorsal intramedullary tumor resection
and total ventral tumor resection including the circumfer-
ential dura mater and wrapping duroplasty to amend
meningeal defects, required an extremely technically
demanding procedure.

Spinal schwannoma, which originates from the
Schwann cells, often develops from the dorsal rootlet in
the subarachnoid space [17]. Spinal schwannomas account
for ~30% of all spinal cord tumors. Most of them are
intradural-extramedullary with or without a dumbbell-
shaped extension, and intramedullary schwannomas are
extremely rare, constituting ~1.1% of spinal schwannomas
and 0.3% of intraspinal tumors [18–20]. Approximately 70
cases of spinal subpial schwannomas have been reported

Fig. 5 Postoperative MRI and X-ray at 2 years postoperatively. MRI: Sagittal images of T2 (a) and T1-post gadolinium enhancement
(b). X-ray: Pre- (c) and postoperative (d) lateral X-ray. C2-7 angle at 2 years postoperatively was 5°. A mild kyphotic change was observed.

Table 1 Reported cases of
cervical schwannoma and
meningioma without genetic
abnormality.

Author [ref. no] Year Age/sex Spinal level Tumor histology

Extradural lesion Intradural lesion Intramedullary lesion

Hokari et al. [4] 2002 59/F C2 Neurofibroma Meningioma –

Ogihara et al. [5] 2003 54/F C5 Schwannoma Meningioma –

Nakamizo et al. [2] 2011 49/M C2 Schwannoma Meningioma –

Chen et al. [1] 2014 72/F C3-4 Neurofibroma Meningioma –

Oichi et al. [6] 2015 64/M C2 Schwannoma Meningioma –

Liebelt et al. [3] 2016 58/M CCJ Schwannoma Meningioma –

Matsuda et al. [7] 2018 53/M C2 Schwannoma Meningioma –

70/M C2 Schwannoma Meningioma –

Zhan et al. [8] 2019 47/F C1-2 Meningioma Neurofibroma –

Current case 55/F C1-2 – Meningioma Schwannoma

C cervical spine, CCJ craniocervical junction, F female, M male.
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since the first case report in 1931 [19, 21, 22]. According
to the diagnostic imaging of spinal subpial schwannoma,
low- to iso-intensity on T1-weighted images, high-
intensity on T2-weighted images, and homogenous
gadolinium-enhancement are typically observed with fine
margins. Furthermore, edematous signal changes within
the spinal cord surrounding the tumor might also be con-
sidered [23]. The dorsal tumor of this patient also exhib-
ited T1-low, T2-high-intensity signal with homogenous
gadolinium enhancement (Fig. 1), which was totally
resected via the posterior approach.

Gross total resection including the dura mater (Simpson
grade 1 resection) is recommended for the treatment of spinal
meningioma with recurrence prevention during long-term fol-
low-up. Nakamura et al. reported the long-term (mean, 12-year
follow-up) surgical outcomes of spinal meningioma and
revealed that 6 out of 19 patients who underwent Simpson
grade 2 resection for ventral located tumors showed tumor
recurrence requiring re-operation, whereas 0 out of 43 patients
with Simpson grade 1 resection exhibited tumor recurrence
[24]. Ventrally located spinal meningiomas make Simpson
grade 1 resection harder because of its technically high degree
of difficulty [24, 25]. Based on these findings, we would try to
achieve Simpson grade 1 resection, even for ventrally located
meningiomas, as often as possible. Thus, preoperative elaborate
imaging analysis is crucial as the surgical treatment strategy
differs depending on the histopathological type of the tumor.

In this case, wide C1–C3 laminectomy was performed to
access the tumors and execute “wrapping” duroplasty via
the posterior approach. Inoue et al. reported the risk of
progression of kyphotic deformity after a C2 laminectomy
for spinal cord tumor resection [26]. Asazuma et al. ana-
lyzed the degree of progression of kyphotic deformity
according to three types of posterior approaches (lami-
nectomy, open-door laminoplasty, and hemilaminectomy)
and showed that range-of-motion restriction and cervical
curvature worsening involving the C2 lamina were prone to
occur postoperatively [27]. To prevent and minimize the
deterioration of a postoperative cervical kyphotic deformity,
the muscle-preserving C2-3 spinous process splitting tech-
nique was adopted, and, consequently, the progression of
cervical kyphosis was only five degrees and well controlled
at 2 years postoperatively (Fig. 5c, d).

In conclusion, a case of concurrent dorsal subpial
schwannoma and ventral meningioma at the C1–C2 level is
reported requiring a gross total resection of both tumors,
followed by circumferential durotomy and duroplasty. A
good postoperative course has been maintained at 2 years
with mild cervical kyphotic changes. However, careful and
serial follow-up in the outpatient setting is essential.
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