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Abstract

Background Ganglioneuromas are rare, benign, well-differentiated tumors arising from neural crest cells that commonly
occur in the posterior mediastinum, retroperitoneum, cervical spine, and adrenal gland. We report an unusual case of an
extensive spinal extradural ganglioneuroma, circumferentially and longitudinally affecting the extradural space of the lumbar
spine and continuously invading bilateral psoas muscles.

Case description A 32-year-old man presented with a 1-week history of abdominal pain and diarrhea. Radiographs revealed
scalloping of the posterior surfaces of the L2 and L3 vertebral bodies and widening of L2-3 and L34 bilateral interverte-
bral foramina. Computed tomography scans and magnetic resonance imaging showed a well-defined lobulated extradural
mass from L1 to L4 and a continuously forming mass in the psoas muscles through L2-3 bilateral neural foramina. The
mass demonstrated homogeneously isointense signal on T1-weighted images, inhomogeneously hyperintense-to-isointense
signal on T2-weighted images, and inhomogeneous enhancement on fat-suppressed contrast-enhanced T1-weighted images.
Radiologic diagnosis included spinal epidural lymphoma. Percutaneous biopsy with sonographic guidance was performed,
and the mass was diagnosed on pathological examination as a ganglioneuroma.

Conclusions This is the first known reported case in the literature of a spinal extradural ganglioneuroma with circumferen-
tially and longitudinally extensive involvement of the extradural space and a large psoas mass.
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Introduction

Ganglioneuromas are rare, slow-growing, benign tumors
arising from neural crest cells. They are a subgroup of neu-
roblastic tumor with full differentiation—a mature form of
neuroblastic tumors. They arise from ganglion cells of the
sympathetic nervous system, extending from the skull base
to the pelvis and adrenal medulla. Therefore, they are most
commonly found in the posterior mediastinum, followed by
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the retroperitoneum, cervical spine, and adrenal gland [1-4].
Epicenters of ganglioneuromas of the sympathetic chain
originate in the paraspinal space. Therefore, they usually
present as paravertebral masses and may infrequently extend
into the ipsilateral spinal canal through the neural foramina,
forming dumbbell-shaped tumors [5, 6]. To the best of our
knowledge, there has been no report of a circumferentially
and longitudinally extensive spinal extradural ganglioneu-
roma with a continuously formed, large psoas mass, mimick-
ing spinal epidural lymphoma. Here, we report an unusual
case of a 32-year-old man with an extensive spinal extradural
ganglioneuroma circumferentially and longitudinally affect-
ing the extradural space of the lumbar spine and continu-
ously invading bilateral psoas muscles, with adjacent bony
erosions and widening of bilateral neural foramina due to
chronic pressure remodeling by the mass.
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Case report

A 32-year-old man was referred to our hospital after being
incidentally found with a mass involving the lumbar extra-
dural space and psoas muscle on contrast-enhanced abdo-
men—pelvis computed tomography (CT) scans for evalua-
tion of a 1-week history of abdominal pain and diarrhea.
He had no back pain or discomfort but a tingling sen-
sation in the right buttock region. Physical examination
revealed no tenderness or neurologic compromise, and the
results of laboratory tests were within normal limits. The
patient’s past medical, surgical, and family histories were
unremarkable.

Frontal-view radiographs of the lumbar spine demon-
strated that the outline of the psoas muscle showed a bulg-
ing contour on the right and a slightly bulging contour
on the left. Lateral-view radiographs revealed a scallop-
ing of the posterior surfaces of the L2 and L3 vertebral
bodies and widening of L2-3 and L3—4 bilateral interver-
tebral foramina (Fig. 1). CT scans showed a low-atten-
uated soft tissue mass with inhomogeneously minimal
enhancement circumferentially affecting the extradural
space at the L.2 to L3 level, with extension into L.2-3 and
L3-4 bilateral neural foramina and caudally to the pos-
terior epidural space at the L4 level. Adjacent bony ero-
sions of L2 and L3 vertebrae and widening of L2-3 and
L3—-4 bilateral neural foramina, due to chronic pressure
remodeling by the mass were associated. The mass con-
tinuously extended into bilateral psoas muscles through

Fig. 1 Radiographs of the
lumbar spine. On the frontal
view (a), the outline of the
psoas muscle shows a bulging
contour (arrows) on the right
and a slightly bulging contour
on the left (arrowheads). The
lateral view (b) reveals scallop-
ing of the posterior surfaces of
the L2 and L3 vertebral bodies
(black arrowheads) and widen-
ing of L2-3 and L34 bilateral
intervertebral foramina (long
thin arrows)

widened L2-3 bilateral neural foramina, forming a large
mass in the right psoas muscle and a small mass in the left
psoas muscle (Fig. 2). Magnetic resonance imaging (MRI)
demonstrated an approximately 11.1-cm longitudinally
oriented, well-defined lobulated mass in the L1-L4 level
extradural space, involving L.2-3 and L34 bilateral neural
foramina. The mass extended continuously into bilateral
psoas muscles through L2-3 neural foramina and formed
a well-defined lobulated mass. The mass in the psoas mus-
cles was located at the L2-L5 level on the right and the
L2-L3 level on the left; these measured approximately
2.8x5.1x11.8 and 1.2x2.0x3.7-cm, respectively. The
extradural mass encased or indented the dural sac. How-
ever, there was no invasion into the intradural space or
signal change of the spinal cord and cauda equina. The
mass showed homogeneously isointense signal relative to
the adjacent muscle on fast spine echo (FSE) T1-weighted
images and inhomogeneously hyperintense-to-isointense
signal on FSE T2-weighted images. The mass revealed
inhomogeneous enhancement on fat-suppressed contrast-
enhanced T1-weighted images. Superoanterior displace-
ment of the bilateral exiting second lumbar nerve roots and
inferoanterior displacement of the bilateral exiting third
lumbar nerve roots due to the mass demonstrated without
evidence of invasion of the nerves by the mass. Adjacent
bony erosions and widening of bilateral neural foramina
were revealed. However, there was no bone marrow signal
change (Fig. 3). On the basis of the radiologic findings, the
initial differential diagnosis of the mass included spinal
epidural lymphoma.
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Fig.2 Computed tomography
of ganglioneuroma. On the post-
contrast axial (a) and coronal
(b) views, the mass (arrows),
circumferentially affecting the
extradural space and con-
tinuously forming in the psoas
muscles through L.2-3 bilateral
neural foramina, demonstrates
inhomogeneously minimal
enhancement. ¢ The axial view
with the bone window setting
reveals pressure bony erosions
of the L2 vertebra (arrowheads)

Percutaneous biopsy with sonographic guidance of the
right psoas mass was performed without post-procedural
complications. The mass showed as well-defined, elon-
gated, and hypoechoic on ultrasonography. Grossly, it was
an irregularly-shaped, gray-white soft tissue. Microscopi-
cally, clusters of variable-sized mature ganglion cells were
deposited in a neuromatous stroma. The nuclei of ganglion
cells exhibited mild-to-moderate atypia and bright-pink
voluminous cytoplasm. Immunohistochemical staining for
S-100 protein showed positive cytoplasmic staining in tumor
cells. These findings were compatible with ganglioneuroma
(Fig. 4).

The patient did not receive any surgical treatment because
he experienced no significant symptoms. After 3 years, we
performed contrast-enhanced abdomen—pelvis CT for evalu-
ation of abdominal pain and a feeling of fullness for several
months. The size, character, and extent of the mass had not
changed.

Discussion

Ganglioneuromas, ganglioneuroblastomas, and neuroblasto-
mas are subgroups of peripheral neuroblastic tumors arising
from cells of the neural crest. These subgroups are classi-
fied according to cellular and extracellular differentiation [5,
7, 8]. Ganglioneuromas are a mature form of neuroblastic
tumors characterized by rare, slow-growing, benign tumors
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[5]. They frequently occur before the age of 20 and rarely
after the age of 60 [7]. Moreover, both a slight female pre-
dominance and no gender difference have been reported [7,
9]. Ganglioneuromas can occur in the sympathetic nervous
system from the skull base to the pelvis, but are most com-
monly found in the paraspinal sympathetic chain ganglia
[5]. Therefore, the most common sites are the posterior
mediastinum, retroperitoneum, adrenal gland, and neck [8].
Unusual locations such as the spermatic cord, heart, bone,
and intestine have also been reported [8].
Ganglioneuromas developing within the spinal canal
constitute < 10% of all ganglioneuromas. Most cases involve
the paraspinal region with intraspinal extension extradur-
ally through the neural foramen, forming dumbbell-shaped
tumors [10-12]. Rarely, intramedullary or intradural
extramedullary ganglioneuromas have been reported [13].
A few cases of ganglioneuromas occurring in the nerve root
have also been reported [5, 12]. Our patient had an uncom-
mon, extensive extradural ganglioneuroma in the lumbar
spine that circumferentially and longitudinally affected the
extradural space, and continuously extended into the bilat-
eral psoas muscles through neural foramina. To the best of
our knowledge, prior to our case, there have only been two
case reports of huge extradural ganglioneuromas with scal-
loping of the posterior surface of bodies of upper lumbar
vertebrae and widening of intervertebral foramina, in the lit-
erature [10, 11]. One of these was a dumbbell-shaped extra-
dural tumor at the T11-L4 level, with extension through the
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Fig. 3 Magnetic resonance
imaging of ganglioneuroma. a
A well-defined lobulated mass
is observed in the extradural
space. The mass (arrows) con-
tinuously extends into bilateral
psoas muscles through L2-3
neural foramina. A fast spin
echo (FSE) T1-weighted axial
image (TR/TE 450/10 ms) of
the mass shows homogeneously
isointense signal. b An FSE
T2-weighted axial image (TR/
TE 6300/128 ms) shows that the
mass (arrows) has inhomogene-
ously hyperintense-to-isointense
signal. ¢ An FSE fat-suppressed
T2-weighted coronal image
(TR/TE3550/121 ms) of the
mass, shows inhomogeneously
hyperintense-to-isointense sig-
nal, involving L.2-3 and L34
bilateral neural foramina (long
thin arrows), and a continuously
forming, a well-defined, large
mass in the right psoas muscle
(arrows). d The mass encases
the dural sac. FSE T2-weighted
axial imaging shows bony
pressure erosions of the L2
vertebra (arrowheads) without
bone marrow signal change.
The mass (arrows) demonstrates
inhomogeneous enhancement
on fat-suppressed contrast-
enhanced T1-weighted axial (e
TR/TE567/10 ms) and sagittal
(f TR/TE800/8 ms) imaging.
The mass (arrows) is revealed in
the posterior extradural space at
the L1-L4 level (f arrows)

intervertebral foramina on both sides. There was no psoas
mass formation. The mass revealed substantial enhancement
on post-contrast MR imaging. However, neither a CT scan
nor pre-contrast T1- and T2-weighted images were taken
[10]. The other case, unlike ours, was a paraspinal gangli-
oneuroma with extension into the spinal extradural space,
which presented with a dumbbell shape and bony indenta-
tion [11]. Spinal extradural ganglioneuromas may originate
from dorsal root ganglions or neural crest remnants [6, 14,

15]; therefore, we thought that our tumor had probably origi-
nated from a neural crest remnant in the extradural space
based on its circumferential and longitudinal extension into
the extradural space.

The radiologic findings for spinal ganglioneuromas indi-
cate bony erosion, scalloping of the posterior vertebral body,
widening of the spinal canal or neural foramen, and sco-
liosis due to spinal deformity, according to a tumor’s size
and location. On CT scans, they appear as homogeneous,
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Fig.4 Histological features of ganglioneuroma. a The tumor shows
clusters of ganglion cells deposited in a neuromatous stroma, hav-
ing variable-sized mature ganglion cells (black arrow). The nuclei of
ganglion cells exhibit mild-to-moderate atypia and bright-pink volu-

well-circumscribed, low or intermediate attenuated masses
with heterogeneous enhancement after injection of intrave-
nous contrast [3]. Discrete punctate calcifications are dem-
onstrated in 42-60% of ganglioneuromas [7, 8].

Typical MRI findings for ganglioneuromas reveal homo-
geneously low signal intensity on T1-weighted images, het-
erogeneously high signal intensity on T2-weighted images,
and heterogeneous enhancement on contrast-enhanced
T1-weighted images, with gradually increasing enhance-
ment on dynamic imaging [16]. According to Zhang et al.
[17], tumor signal intensity on T2-weighted images depends
on the proportion of myxoid stroma to cellular components
and collagen fibers, and tumors are classified as having
either markedly high or intermediate-to-high signal inten-
sity. Intermediate-to-high signal intensity on T2-weighted
images, as in our case, is caused by an abundance of cel-
lular components and collagen fibers with relatively scarce
myxoid stroma in the tumor [17]. Ganglioneuromas display
different degrees of contrast enhancement: no enhancement,
or inhomogeneous moderate or marked enhancement. These
different levels of enhancement are due to variations in myx-
oid stroma volume and amount of cellular components and
collagen fibers [17]. On dynamic MR images, enhancement
patterns are determined by the tissue vascularity and capil-
lary permeability. Early enhancement is seen with increased
capillary permeability in tumors with hypervascularity.
Abundant myxoid stroma and fibrous capsules result in late
enhancement [7].

In our case, the differential diagnosis could have
included spinal epidural lymphoma and neurogenic
tumors such as schwannomas or neurofibromas. However,
the most likely differential diagnosis was spinal epidural
lymphoma, because of the tumor’s circumferentially and
longitudinally extensive extradural space involvement
associated with bony pressure erosions of adjacent bones,
encasement of the thecal sac without invasion into the
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minous cytoplasm (H&E staining; magnification X200). b Immuno-
histochemical staining for S-100 protein shows positive cytoplasmic
staining in tumor cells (magnification X200)

intradural space, and displacement of the exiting lumbar
nerve roots without invasion of the nerves. Within the
spinal canal, spinal epidural lymphoma is usually located
dorsally rather than ventrally [18]. Its mean longitudinal
extension is 2.6 vertebral segments [19]. MRI findings
of spinal epidural lymphoma demonstrate homogeneously
isointense signal on T1-weighted images and isointense-
to-hyperintense signal on T2-weighted images, with
homogeneous contrast enhancement [19, 20]. Moreover,
this lymphoma can induce vertebral body changes due to
pressure remodeling by the mass and spinal cord com-
pression due to an epidural mass, and can extend into the
paraspinal space through the neural foramen [20, 21].
Therefore, in our case, it was initially difficult to consider
the possibility of ganglioneuroma or neurogenic tumor.
Other differential diagnoses of spinal extradural tumors
include metastasis, meningioma, hemangioma, malignant
peripheral nerve sheath tumors, Ewing’s sarcoma, epidural
abscess, epidural hematoma, tuberculosis, parasitosis, and
herniated disk [19].

Total surgical excision remains the treatment of choice
in symptomatic patients. The long-term prognosis is excel-
lent regardless of tumor location when total tumor exci-
sion is achieved. Adjuvant chemotherapy and radiotherapy
play limited therapeutic roles because of ganglioneuromas’
benign biological nature [7, 13]. In our case, the patient
did not receive any treatment because he had no significant
symptoms. After 3 years, the size, character, and extent of
the mass had not changed, and contrast-enhanced abdo-
men—pelvis CT revealed no evidence of tumor progression.

In conclusion, although a ganglioneuroma is usually
located in the paraspinal region, it sometimes exhibits
intraspinal extension extradurally through the ipsilateral
neural foramen. However, it may manifest as an extensive
extradural mass circumferentially and longitudinally affect-
ing the extradural space with bone erosions, as in this case.
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Thus, ganglioneuroma should be included in the differential
diagnosis of a benign spinal extradural mass.
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