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The authors present a unique case of an intradural extra-
medullary ganglioneuroma in the thoracic spine of an
adult. Intraspinal ganglioneuromas are rare, benign tu-
mors of sympathetic nervous tissue origin, but exclusively
intradural ganglioneuromas have not been reported.
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Ganglioneuromas most commonly arise from sympa-
thetic ganglia {10}. These neoplasms may be located
wherever ganglion cells are normally found from the
skull base to the pelvis, including the adrenal medulla.
We present a mature ganglion cell tumor within the dura
of the thoracic spine that was causing progressive onset
of lower extremity weakness and ataxia. To our knowl-
edge there has been no ganglioneuroma reported to be
completely intradural and extramedullary.

Case Report

A S6-year-old right-handed man was in good health until
May 1987, when he noted the progressive onset of lower
extremity weakness and ataxia. He was seen by an out-
side physician who felt his symptoms were consistent
with a cerebrovascular accident. His condition deterio-
rated and he was subsequently unable to walk. He pre-
sented to the Ann Arbor Veterans Medical Center for
furcther evaluation.

A neurological examination revealed 2/5 strength in
all muscle groups in the patient’s lower extremities. Pin-
prick sensation was markedly decreased below the nip-
ple line. Deep tendon reflexes were hyperreflexic
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throughout the Jower extremities along with markedly
increased tone, left greater than right. Sustained clonus
was noted at both ankles.

The patient subsequently underwent myelography,
which revealed a complete block secondary to an intra-
dural mass at T4. Computed tomography following mye-
lography suggested an intradural extramedullary lesion.
Preoperative magnetic resonance scanning confirmed
the presence of an extramedullary lesion at the T4 level
(Figure 1).

The patient was taken to surgery in July 1987 and
underwent thoracic decompressive laminectomy from
T3 through TS. Intraoperative ultrasonography con-
firmed the presence of an intradural lesion at the T3
level on the dorsal surface of the spinal cord. The dura
was opened to reveal a well-circumscribed, extramedul-
lary, oval-shaped mass measuring approximately 4 cm X
3 cm. Filamentous attachments secured the mass to the
dorsal spinal cord, but they were removed easily and
the mass was totally excised. Postoperatively the patient

Figure 1. Sagittal magnetic scan resonance demonstrating the intradural,
extramedullary mass with compression of the adjacent spinal cord.

0090-3019/92/$5.00



Figure 2. (A) High-power (X 400) view of the neoplasm illustrating the
basic pattern of bundles of spindle cells. Occasional scattered larger cells that
represent ganglion cells are apparent. (B) This higher-power view (X 400)
includes a more typical cell in a background of small spindle cells. Satellite
cells are not apparent. (C) This low-power ( X 200) section was stained for
S$-100 protein and shows diffuse staining of the spindle cell aveas. Some of
the ganglion cells also stain.
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improved dramatically and at the time of transfer to a
rehabilitation center, he had 4/5 strength distally
throughout both lower extremities, with a marked de-
crease in his lower extremity tone and spasticity. The
final pathological diagnosis was ganglioneuroma (Fig-
ure 2).

Pathological Description

The neoplasm consisted of interlacing bundles of spindle
cells with scattered larger cells having abundant cyto-
plasm and nuclei with prominent nucleoli. The large cells
generally had one nucleus and rarely two, as well as
abundant cytoplasm, and they had the features of gan-
glion cells. In a few of these cells Nissl-type granules
were noted with cresyl violet stain. Both the spindle
cell component and some of the ganglion cells stained
positively for §-100 protein, which is consistent with the
neurogenic nature of the neoplasm.

Discussion

Ganglioneuroma is a benign neoplasm with well-differ-
entiated ganglion cells in a spindle cell stroma resem-
bling neurofibroma. They are slow-growing well-
encapsulated tumors, round or oval, with occasional
lobulations.

Complete removal of a ganglioneuroma usually ef-
fects a cure. They should be differentiated from the
tumors with greater malignant potential that are known
as gangliomas {G]. It is worth noting that a connective
tissue stroma is a prominent feature of peripheral gangli-
oneuromas, yet it is rarely prominent in central ganglio-
neuromas, in which the stroma is mostly glial {5].

Ganglioneuromas are commonly seen in organs and
tissue of neural crest origin, such as the adrenal medulla,
the peripheral nervous system, and the organ of Zucker-
kandl. Ganglion cell tumors arise as a defect in develop-
mental embryogenesis, with multipotent embryonal
neurocytes being deposited in abnormal positions [10].
Depending on the level of differentiation, mature forms
such as ganglioneuromas or immature forms such as
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neuroblastomas arise [2]. They most commonly arise in
the sympathetic chain ganglia, with the highest fre-
quency in the thoracic region.

Central nervous system ganglioneuromas are rare and
most often occur in children and young adults, with the
most prevalent locations being the third ventricle and
hypothalamus. Temporal and frontal lobe lesions are less
common {6}.

The spinal cord is more rarely affected with ganglio-
neuromas [ 1,4,7}. When they occur, they are frequently
dumbell-shaped [3,8]. An association with Von Reck-
linghausen disease has been described [9}].

Prognosis is favorable if total resection is achieved,
particularly if the lesion is well encapsulated, as was the
case with this patient {6].
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