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Specialty: Orthopedics and Traumatology

Objective: Challenging differential diagnosis

Background: Spinal schwannomas are benign tumors arising from Schwann cells. Although they have been well described,
tumor movement in the spinal canal is an extremely rare finding, and entirely cystic spinal schwannomas have
rarely been reported. This is the first report of a spinal schwannoma that simultaneously exhibited both these
unusual features.

Case Report: A 48-year-old female presented with dysuria and right leg pain. Initial magnetic resonance imaging (MRI) re-
vealed a well-delineated intradural cystic lesion at the level of L4-S1 vertebrae that was isointense with cere-
brospinal fluid on both T1- and T2-weighted images. A follow-up MRI 6 months later showed that the tumor
had moved to the level of L2-L4; it also revealed tortuous configuration of nerve roots of the cauda equina.
The tumor was resected, and a diagnosis of schwannoma with extensive cystic degeneration was pathologi-
cally confirmed.

Conclusions: Various possible mechanisms have been suggested for the mobility of extramedullary tumors. In the present
case, MRI findings indicated the cause of the tumor movement might be attributed to the laxity of nerve roots.
Besides, it is highly atypical for a schwannoma to present an entirely cystic appearance, and the combination
of the 2 extraordinary features made preoperative diagnosis difficult. However, 16 out of 22 (73%) of previously
reported mobile spinal tumors were schwannomas, so the differential diagnosis for a mobile spinal tumor
should include schwannoma, even when the lesion seems entirely cystic on MRI. To minimize the risk of com-
plications and additional surgical dissection, physicians should acknowledge that spinal tumors can migrate.

MeSH Keywords: Cauda Equina ¢ Magnetic Resonance Imaging ¢ Neurilemmoma ¢ Orthopedics ¢ Radiology ¢
Spinal Cord Neoplasms
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Background

Spinal schwannomas are the most common intradural ex-
tramedullary spinal tumors that arise from spinal nerve root
sheaths. Mobile spinal schwannomas have been described at
various vertebral levels since 1978 [1]. Although most of them
have been reported within the lumbar spine [2], their occur-
rence is rare, and limited data is available to date. Besides,
spinal schwannomas are mostly solid or heterogeneously solid
tumors [3]; entirely cystic intradural extramedullary spinal
schwannomas are uncommon. Here, we report an extremely
rare case of an intradural schwannoma that was mobile and
presented an entirely cystic appearance, which are 2 highly
atypical features.

Case Report

A 48-year-old Japanese female presented to our hospital with
the chief complaint of dysuria and right leg pain, which had
gradually worsened over the previous 3 weeks. Her motor func-
tion was normal. She had a 7-year history of uterine myoma.
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Magnetic resonance imaging (MRI) was acquired using a 1.5T scan-
ner with a spine coil (Ingenia, Philips Medical Systems, Best, The
Netherlands). Unenhanced MRI revealed a well-delineated tumor
in the spinal canal at the level of L4-S1 (Figure 1). The tumor was
51 mm in diameter and showed isointensity with the cerebrospi-
nal fluid on both T1- and T2-weighted turbo spin-echo images.

Differential diagnoses from the MRI findings included arachnoid
and ependymal cysts. A lumbar puncture was performed; the
cerebrospinal fluid cytology was negative. Surgery was planned
but postponed because of severe anemia due to menorrhagia.
The patient was then followed up as an outpatient because
her bladder function improved after the lumbar puncture. She
could perform activities of daily living independently, but her
right leg pain remained.

A follow-up MRI at 6 months after the initial scan showed that
the tumor had relocated to the level of L2-L4 (Figure 2). No
restricted diffusion was noted on diffusion-weighted image
(b=1000 s/mm?), and no solid component was observed on
any of the sequences, including coronal thin-section (1.5 mm)
constructive interference in steady-state images.

Figure 1. Initial MR imaging. The initial sagittal T1-weighted (A), sagittal T2-weighted (B), and axial T2-weighted (C) images showed
an intradural extramedullary cystic mass at the level of the L4-S1 vertebrae with homogeneous intensity identical to that of
cerebrospinal fluid. The cystic mass had a smooth margin, and no solid component was observed.
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Figure 2. Follow-up MRI at 6 months after the initial scan. The sagittal T2-weighted image (A) revealed that the tumor had moved
to the level of L2-L4 (arrow) and showed the wrinkled appearance of nerve roots (circle). The sagittal diffusion-weighted
image (B) showed no abnormal signal intensity. The thin-section coronal constructive interference in steady state image (C)

demonstrated no solid component.
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Figure 3. Hematoxylin and eosin (H&E) staining of the resected specimen. (A) A low-power field (H&E stain, 20x) showed a large cystic
space within the tumor. (B) A high-power field (H&E stain, 400x) revealed the proliferation of spindle cells with elongated
nuclei, which exhibited a nuclear palisade arrangement.

The tumor was resected via a posterior approach at 8 months 1 month after the operation, she was entirely free from pre-
after the initial MRI. The pathological examination confirmed vious symptoms.

a diagnosis of schwannoma with extensive cystic degenera-

tion (Figure 3). Her symptoms resolved postoperatively, and at
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Discussion

Previous reports have proposed possible mechanisms for the
mobility of extramedullary tumors, including elongation of the
nerve root due to tension resulting from the weight of the tu-
mor [4,5], a cranial shift caused by the injection of intrathe-
cal contrast medium during myelography [6], and the inten-
tional use of a Valsalva maneuver [4,7,8]. In the present case,
the tumor movement may have been caused by laxity of the
nerve roots [9,10]; surgery confirmed the adhesion of the cauda
equina nerves to the tumor, and the second MRI revealed tor-
tuous configuration of the nerve roots.

Postural changes could be another possible cause of tumor
mobility [11]. Kotani et al. demonstrated the movement of
a spinal schwannoma using cine MRI during a change in spinal
posture [7]. We attempted the same technique for our case,
but the tumor demonstrated no movement during the scan.

Mobile spinal tumors are rare, and a literature search revealed
only 22 reported cases that comprised schwannomas, ependy-
momas, neurenteric cysts, and a hemangioblastoma [7-9,12-16].
The majority (approximately 70%) of the mobile spinal tumors
were found to be schwannoma, and all the tumors were solid
or heterogeneously solid. In addition, only 14 cases of spinal
schwannomas have been reported to be cystic [3,17-23]. To the
best of our knowledge, this is the first report of a mobile spinal
schwannoma with a completely cystic appearance. The pres-
ence of these 2 features, both highly unusual for schwanno-
mas in the spinal canal, made preoperative diagnosis difficult.

Some studies have indicated that contrast-enhanced MRI helps
differentiate cystic schwannomas from other cystic lesions
such as epidermoid, arachnoid, and neurenteric cysts [3,21,22].
However, our MRI protocol did not include contrast-enhanced
sequences.

To minimize the risk of complications and unnecessary addition-
al surgical dissection, spinal surgeons and radiologists should
keep in mind that tumors of the cauda equina, particularly
schwannomas, may migrate. Some authors have reported the
usefulness of perioperative or intraoperative imaging studies,
such as MRI, myelography, or ultrasonography, to confirm the
precise location of the tumor [4,5,24]. In the past, myelography
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was regarded as the gold standard for the diagnosis of spinal
diseases [25]. It enables a real-time assessment of the spatial
relationship between the spinal canal structure and the spinal
tumor; however, the intradural injection of contrast medium
itself can induce the movement of a mobile spinal tumor [6].
MRI provides excellent contrast resolution, and repeated pre-
operative MRI allows visualization of the presence and extent
of the mobility of a spinal tumor [26]. However, in light of cost-
effectiveness in healthcare, it is imperative to carefully con-
sider the indication for the use of such costly imaging studies.
Intraoperative MRI provides real-time imaging guidance, but
it is not available in most hospitals. Intraoperative ultrasound
can help visualize the real-time location of the spinal tumor
before the dural opening [27], and previous reports have in-
dicated its usefulness for the determination and modification
of the dural incision site [2,24,26]. However, ultrasonography
has some disadvantages: it is operator dependent, offers only
a limited field of view, and can only be used after dural expo-
sure [27]; thus, additional laminectomy may be needed if the
tumor has moved a substantial distance from the location in-
dicated by preoperative imaging [24]. Surgeons should plan
perioperative imaging studies based on the advantages and
disadvantages of each imaging modality.

Conclusions

This case exhibited 2 rare features of a spinal schwannoma
simultaneously: the schwannoma presented an entirely cys-
tic appearance, and the tumor location changed between
repeated MRI scans. MRI findings suggested that the tumor
movement may have been caused by the laxity of the cauda
equina. The tumor’s entirely cystic appearance on MRI made
preoperative diagnosis difficult; however, previous reports have
indicated that the schwannoma is the most frequent mobile
spinal tumor, so the differential diagnosis for a mobile spi-
nal tumor should include schwannoma even when the tumor
seems to be cystic. To prevent unnecessary additional proce-
dures, physicians should be aware of the possibility of move-
ment of a spinal tumor.
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