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a b s t r a c t 

Spinal schwannomas arise from the cells covering the nerves within the spinal canal. In 

most cases, they remain confined within the intradural extramedullary space, but occa- 

sionally they extend into the extradural space resembling abdominal masses. 

We present a case of very large spinal schwannoma mimicking a renal mass at ul- 

trasound exam. Using contrast-enhanced computed tomography and magnetic resonance 

imaging we were able to detect and characterize the lesion and consequently assign a pre- 

operative diagnosis later confirmed by the histopathology report. 

In this paper, we review computed tomography and magnetic resonance imaging fea- 

tures of spinal schwannomas and attempt a summary of possible differential diagnoses. 

© 2018 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license. 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Case report 

A 50-year-old man presented to the emergency room with re-
cent onset of abdominal pain radiating to his right back. He
denied any other gastrointestinal, urinary, and constitutional
symptoms. He denied any illnesses in the past. As nephrolithi-
asis was suspected, the patient was sent to our Radiology De-
partment to perform a chest x-ray and abdominal ultrasound.

Chest x-ray showed a soft-tissue opacity that appeared to
bulge through the posterior right hemithorax, determining an
upward diaphragmatic displacement ( Fig. 1 ). 
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As a renal mass was suspected, contrast-enhanced com-
puted tomography was performed to characterize the le-
sion. 

Contrast-enhanced computed tomography detected a right
retroperitoneal paravertebral mass, with 9 × 12 × 12 cm, char-
acterized by heterogeneous contrast enhancement and four
linear calcifications. There was no apparent tissue plane be-
tween the lesion and the lateral margin of the right psoas
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Fig. 1. – Chest x-ray. A soft-tissue opacity (black arrow) appears to bulge through the posterior right hemithorax determining 
upward diaphragmatic displacement. Silhouette sign (black arrowhead). 

Fig. 2. – Ultrasound, convex transducer. Axial scan (a) and longitudinal scan (b) showed a well-circumscribed heterogeneous 
mass with solid and cystic components (with arrow), in contact with the right lobe of the liver ( ∗) and apparently originating 
from the right kidney. No Color Doppler sign was demonstrated. 

 

 

 

 

 

 

 

 

 

 

 

 

 

kidney, contrasting with the ultrasound findings. Further-
more, a peduncle attaching the lesion to the spinal canal at
D12-L1 level was noted. A smaller lesion (3 × 3 × 4 cm) with
the same radiological features was found lying anteriorly to
the first lesion ( Fig. 3 ). 

Magnetic resonance imaging (MRI) showed a capsulated
mass with multiple cystic, hemorrhagic areas, and thick septa
with intense contrast enhancement ( Fig. 4 ). MRI revealed that
the lesion arose from the intradural extramedullary space, dis-
placing the spine cord contralaterally with no signs of infiltra-
tion ( Fig. 5 ). There was a smaller lesion that showed similar
signal characteristics. 

Therefore, the patient underwent surgery, and both tumors
were completely removed with safe margins and no neuro-
logic complications up to the present date. Histopathology re-
port confirmed that they were two spinal schwannomas. 
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Fig. 3. – Contrast-enhanced computed tomography: axial image (a) demonstrated a paravertebral mass (9 × 12 × 12 cm) with 

heterogeneous contrast enhancement and a peduncle that connected the lesion to the spine (black arrow); axial image (b) 
showed another minor lesion with the same features (white arrowhead). Coronal image (c) showed that the mass 
determined upward diaphragmatic displacement. There was no evidence of a certain cleavage plane between the lesion 

and the lateral margin of the psoas muscle (black arrow). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Discussion 

Spinal tumors can be classified according to their localiza-
tion as extradural or intradural. Intradural tumors are fur-
therly divided in intradural intramedullary and intradural ex-
tramedullary. Most of the extradural tumors are metastasis
and often are an extension of disease from the vertebral body
[1] . Intradural intramedullary tumors occur within the spinal
canal and the ependymoma and astrocytoma are the most
common [2] . On the contrary, intradural extramedullary tu-
mors develop within the dural space with no spinal canal
extension. In this subdivision, the nerve sheath tumors and
meningioma are the vast majority [3] . 

Nerve sheath tumors (NSTs), as the name indicates, arise
from the cells covering the nerves. Usually, they remain con-
fined in the intradural extramedullary space, but sometimes
they can spread to the extradural space. 

Patients usually complain of pain, and less frequently of
sensitive radiculopathy or fatigue. Myelopathy can occur if tu-
mor dimensions are significant. In some cases, these tumors
are asymptomatic and are discovered incidentally. NSTs, if
multifocal, are most often associated with neurofibromatosis.
In our case the patient did not suffer from neurofibromatosis,
therefore the tumors were sporadic. 

The vast majority are benign and include schwannomas
and neurofibromas. 

Based on imaging findings only, the distinction between
schwannoma and neurofibroma is actually not possible.
Therefore, the final diagnosis of the case above described was
based on pathology exam. 

Malignant peripheral nerve sheath tumors are extremely
rare with an incidence of 1 in 100,000, in the general popula-
tion mostly aged between 20 and 50 years, regardless of gen-
der. The prognosis is bleak, the 5-year survival rate for this pa-
tient varies from 20% to 50% [4] . There are no specific imaging
features to differentiate between benign and malignant NSTs
[5] . Although some authors found that largest dimension of
the lesion, peripheral enhancement, perilesional edema, and
intratumoral cystic component are suggestive of malignancy
when two or more of this features are found [6] . 
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Fig. 4. – Magnetic resonance axial images: T1w Fat sat sequence without contrast (a), CE T1w Fat sat arterial phase (b), 
portal-venous phase (c), and delayed phase (d). MRI shows a mixed capsulated mass with thick septa that presented 

contrast enhancement, especially during the delayed phase. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Spinal schwannomas are slow-growing benign tumors that
target any age group but peak in the third and fourth decade
of life [5] . They arise from the Schwann cells, usually from the
dorsal sensory roots, have an elliptical morphology and are
delimitated by a fibrous capsule. They represent 30% of the
intradural extramedullary spinal tumors. Cervical and dorsal
spine are common locations, while thoracic spine is less fre-
quently. 

Usually, they are not distinguishable radiologically from
neurofibromas, although schwannomas can sometimes be
characterized by hemorrhage, cystic areas, and/or adipose de-
generation, which are features mostly absent in neurofibro-
mas. 

On MRI, schwannomas have relatively predictable signal
characteristics: hypointense in T1w images and hyperintense
in T2w images, frequently with myxoid degeneration. They
are characterized by intense contrast enhancement. 

Spinal neurofibromas are most frequently found in the cer-
vical spine. 

Computed tomography imaging features include ellipti-
cal morphology, with well-defined margins and typically hy-
podense lesion. They may cause widening of the interverte-
bral foramina with extraspinal extension called the “dumbbell
shape” sign [7] . This sign can also be observed with schwan-
nomas and meningiomas. 

On MRI, signal characteristics is similar to schwannomas:
hypointense in T1w images and hyperintense in T2w images.
They can present a hyperintense rim and central area of low
signal called the “target sign”, which is very characteristic but
has low specificity. They are further characterized by a hetero-
geneous contrast enhancement. 

Spinal meningiomas derive from the meningo-epithelial
cells of arachnoid. They account for approximately 12% of all
meningiomas but for 25% of all intradural extramedullary tu-
mors. Most patients present clinically with motor deficits due
to spinal canal compression, while changes in sensibility and
pain are less frequent. 

Unlike schwannomas, the majority of meningiomas (80%)
develop in the thoracic region, only 15% in the cervical region
and seldom they are found in the lumbar region. Usually, they
are not seen in radiographic studies, but sometimes calcifi-
cations and bone erosions are found. On computed tomogra-
phy imaging, meningiomas are isodense and/or lightly hyper-
dense with well-defined margins, sometimes with calcifica-
tions. They have signal characteristics comparable to those of
typical intracranial meningiomas: isointense and/or slightly
hypointense in T1w images, isointense/slightly hyperintense
in T2w images and weak homogenous contrast enhancement.
In MRI, broad-based dural attachment can be seen, and also,
dura mater might appear thicker and enhanced, a sign called
“dural tail sign” [8] . 

In conclusion, spinal schwannomas rarely extend into the
extradural space simulating abdominal masses, as in the
above described case. Detecting a peduncle connecting the
mass to the spinal canal can orientate toward the diagnosis.
Despite the fact that schwannomas and neurofribromas are
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Fig. 5. – Magnetic resonance images: T2w Fat sat sequence axial (a) and coronal (c), CE T1w Fat sat sequence axial (b) and 

coronal (d). MRI showed the cystic components of the lesion (a and c) and confirmed the presence of a peduncle that 
connected the mass with the spinal canal at D12-L1 level (b and d). The lesion arose from the intradural extramedullary 

space, displacing the spinal cord with no signs of infiltration (a and c). 

 

 

 

not distinguishable solely by imaging, imaging features such
as hemorrhagic foci, cystic, and adipose degeneration may
suggest schwannomas. 
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