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Abstract Neurinomas are relatively
common benign tumors thought to
arise from nerve sheath cells. 
Although intraosseous neurinomas
may destroy the bone, extraosseous
neurinomas with extensive destruc-
tion and invasion of bone are consid-
ered rare. We present two unusual
cases of a benign extraosseous neuri-
noma that extensively invaded the
vertebral body through the nutrient
canal.
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Paravertebral neurinoma associated 
with aggressive intravertebral extension

Introduction

Neurinomas are relatively common
benign tumors thought to arise from
nerve sheath cells. Typically, they
are soft tissue masses along sensory
nerve roots in the head, neck, medi-
astinum, and retroperitoneum, or
along the cranial nerves [1, 2]. 
Neurinomas arising in the paraverte-
bral region occasionally appear as a
dumbbell-shaped configuration with

enlargement of the intervertebral 
foramina and posterior scalloping of
the vertebral body. Although intraos-
seous neurinomas have been report-
ed to invade and destroy the verte-
bral body, resulting in an osteolytic
lesion, such a growth pattern is ex-
tremely rare in extraosseous neurino-
mas. We report two cases of extraos-
seous neurinoma that extensively in-
vaded the vertebral body through the
nutrient canal.

Case reports

Case 1

A 9-year-old girl presented with
nontender distention of the back
which rapidly increased in size.
Physical examination revealed a
firm, nontender distention to the left
of her mid-back. Neurological exam-
ination and laboratory data were nor-
mal. A chest radiograph showed an
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Fig. 1A–E A 9-year-old girl with a benign extraosseous neuri-
noma of the T10 nerve root. A Chest radiograph shows a para-
vertebral mass lesion (arrow) that is accompanied by destructive
change in the T10 vertebral body and obliteration of its left pedi-
cle. B Computed tomography shows that the paravertebral mass
extends into the spinal canal in a dumbbell-shaped configura-
tion, causing enlargement of the neural foramina and posterior
scalloping of the vertebral body. Extensive destructive change is
also identified at the left pedicle. C Contrast-enhanced T1-
weighted MR image shows a multiloculated paravertebral mass
extending into the spinal canal, spinous process (arrow), and
paravertebral muscles (arrowhead). D Photomicrograph of the
tumor specimen reveals the Antoni type A of growth. (H&E,
×100). E Immunohistochemical stains for S-100 protein is posi-
tive diffusely
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expanding osteolytic lesion with a
paravertebral mass at the T10 verte-
bral body and with obliteration of its
left pedicle (Fig. 1A). Computed to-
mography (CT) showed a soft tissue
mass arising at the T10/11 interverte-
bral foramen accompanied by en-
largement of the foramen and poste-
rior scalloping of the vertebral body.
A portion of this lesion extended in-
to the spinous process and the left
transverse process of T10 forming
expanding masses with thinning and
partial destruction of the cortex. The
dural sac was markedly compressed
at this level (Fig. 1B). Magnetic res-
onance (MR) images revealed a
multiloculated mass with a dumb-
bell-shaped configuration that ap-
peared to invade the bone and para-
vertebral muscles (Fig. 1C).

Although a benign neurinoma
was the most likely diagnosis, we
could not exclude a malignant tumor,
including a primitive neuroectoder-
mal tumor or malignant nerve sheath
tumor, due to the patient’s age, its
fast growth rate, and associated de-
structive change in bone. We per-
formed fine-needle aspiration, and
pathological examination showed
typical findings for neurinoma. Dur-
ing surgery, these masses were found
to arise from the left side T10 nerve
root sheath and extend into the verte-
bral body, spinous process, and left
transverse process. These masses
were completely removed. Macro-
scopically, they were well-encapsu-
lated solid tumors with characteristic
Antoni A and B type patterns that
were consistent with neurinomas,

and were recognized on microscopic
examination (Fig. 1D). The diagno-
sis of neurinoma was established by
immunohistochemistry, which
showed neoplastic cells diffusely
positive for S-100 protein (Fig. 1E).
Following surgery, the patient had no
neurological deficit and no evidence
of recurrence was seen during the
follow-up period of 1 year.

Case 2

A 39-year-old man presented with a
history of moderate lumbar pain for
1 month. General physical examina-
tion, neurological examination, and
laboratory data were insignificant.
An abdominal radiograph showed an
expanding osteolytic lesion with a

Fig. 2A–C A 39-year-old man with a benign extraosseous neuri-
noma of the L5 nerve root. A Abdominal radiograph shows an
expanded osteolytic lesion with a sclerotic rim on the left of the
L5 vertebral body and involving the left transverse process. 
B Computed tomography with myelography shows a multiloc-
ulated expanded osteolytic lesion on the left of the vertebral body
and involving the left pedicle, and the left transverse process of
L5. C Contrast-enhanced T1-weighted MR image shows a
multiloculated paravertebral mass lesion extending markedly into
the vertebral body, the left transverse process (arrow), and the
spinal canal (arrowhead)



bone is usually considered uncom-
mon for neurinomas. Neurinomas
can involve bone by three possible
mechanisms: (1) an extraosseous tu-
mor causing secondary erosion of
the bone, (2) a tumor arising central-
ly within the bone (intraosseous neu-
rinoma), or (3) a tumor arising with-
in the nutrient canal and growing in
a dumbbell-shaped configuration, re-
sulting in enlargement of the canal
[3]. As previously mentioned, the
extensive destruction and erosion in-
to the vertebral body in our two
cases are different from typical sec-
ondary changes of neurinomas
against the adjacent bone.

Recently several cases of intraos-
seous neurinomas have been report-
ed [4, 5]. Intraosseous neurinomas
account for less than 0.2% of prima-
ry bone tumors, which are most
commonly seen in the mandible,
possibly because of the long course
of the sensory nerves within this
bone. Other reported sites include
vertebral bodies, ulnar, humerus, fe-
mur, and sacrum [3, 4, 5]. Neurino-
mas are essentially lytic lesions with
sclerotic margins or cortical erosion
without periosteal new bone forma-
tion. In intraosseous neurinomas, the
histological features, although simi-
lar to those of other neurinomas,
may be obscured when the lesions
are highly cellular, and the Antoni
type A and B patterns are subtle [3].
Generally, intraosseous neurinomas
are referred to as neurinomas that
primarily occupy the intraosseous re-
gion. In our two cases, a diagnosis of
intraosseous neurinoma was inappro-
priate because the main part of the
lesion was in the extraosseous para-
vertebral region.

We speculate that the third mech-
anism (a tumor extending into the
nutrient canal) contributed to exten-
sive expansion into the vertebral
body in our cases. Sherman [6] de-
tected nerves within the bone mar-
row of the vertebral bodies in two
adult women. Chang et al. [7] de-
scribed both myelinated and nonmy-
elinated fibers, usually associated
with vessels, in bone marrow from a
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sclerotic rim at the left side of the L5
vertebral body and the left transverse
process and obliteration of its left
pedicle (Fig. 2A). CT with myelog-
raphy showed remarkable enlarge-
ment of the L5/S1 intervertebral fo-
ramen and loculated posterior scal-
loping of the L5 vertebral body. The
dural sac was compressed and dis-
placed posterolaterally at the L5 lev-
el (Fig. 2B). MR images demonstrat-
ed a dumbbell-shaped mass at the
left L5/S1 intervertebral foramen and
loculated masses invading the L5
vertebral body, the left transverse
process, and the paravertebral mus-
cles (Fig. 2C). Malignant nerve
sheath tumor was suspected due to
the presence of invasion into the ver-
tebral body and the adjacent soft tis-
sues.

Fine-needle aspiration was per-
formed and the diagnosis of benign
neurinoma was pathologically estab-
lished. The patient’s investigation
was negative for neurofibromatosis.
There has been no evidence of recur-
rence during a follow-up period of 3
years.

Discussion

Neurinomas are most common in
young and middle-aged adults, al-
though they can occur at any age. 
Neurinomas can arise sporadically in
patients who have no evidence of a
genetic predisposition; however, mor-
phologically identical tumors occur in
patients with neurofibromatosis [1,
2]. Their clinical presentation is vari-
able. Small neurinomas are usually
asymptomatic, and clinical symptoms
include localized pain or tenderness,
localized swelling, or even a patho-
logical fracture, depending on the size
and site of the tumor [1].

Neurinomas, which gradually in-
crease in size, are occasionally ac-
companied by pressure erosion of
the adjacent bone, resulting in con-
cave deformity of the bony surface
or enlargement of the canal. Exten-
sive destruction or erosion of the

human fetus. Pedersen et al. [8] also
found nerve filaments arising from
the recurrent branch of each spinal
nerve root with their accompanying
blood vessels entering the vertebral
body. In our two cases, the surgical
findings indicated that the main parts
of the lesions were extraosseous and
were considered to originate in a spi-
nal nerve root. Expansion into the
vertebral body may represent growth
of a neurinoma along the branch of
the spinal nerve root entering the
vertebral body through the nutrient
canal. We found only one case report
in the English literature in which an
extraosseous neurinoma destroyed
and expanded the vertebral body [9].
Although it is an extremely rare
manifestation, there should be
awareness that an extraosseous spi-
nal nerve root neurinoma may ex-
pand into the vertebral body through
the nutrient canal.
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