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Intradural, extramedullary spinal cord granular
cell tumor: A case report and clinicopathologic

review of the literature
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Granular cell tumor (GCT) of the spine is uncommon, with
intradural extramedullary location being exceptionally
rare. The non-specific clinical presentation and variable
histologic patterns can make recognition of this tumor
challenging. Two previous reports of GCT of the spine were
reviewed (Medline 1960–2009) and analyzed with respect
to this case report. The patients included two women and
one man (mean age, 28.7 years). Patients presented with 3
to 4 months of lower back pain and/or lower extremity
radiculopathy. The lesions appeared radiographically to be
intradural and extramedullary or intramedullary. The
tumors were found at T10 or L1-L2 space. Radiographi-
cally, all tumors enhanced homogenously on T1 post-
gadolinium imaging with a mean tumor size of
approximately 1.6 cm. Histologically, the tumors were com-
posed of large, polygonal granular cells. The abundant
cytoplasm was fine or coarsely granular, surrounding small,
pale-staining nuclei, which were eccentrically located in the
cell. The tumor cells were periodic acid Schiff positive,
diastase resistant, and were positive with S-100 protein,
CD68, inhibin, and neuron-specific enolase immunohis-
tochemistry. The clinical and histologic differential diagno-
sis includes schwannoma, neurofibroma, meningioma,
astrocytoma, melanocytoma, and metastatic tumors.
Patients were managed with excision. One patient had
symptomatic and radiographic local recurrence that was
subsequently treated with radiation, resulting in stabiliza-
tion of disease and symptoms. Intradural GCTs of the
spine are rare and radiographically indistinguishable from

tumors that more commonly arise in this location. Histo-
logic recognition of this rare tumor is important because
the subsequent clinical course of the disease differs from
other similar lesions.
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INTRODUCTION

Granular cell tumors (GCTs) are uncommon, and were
initially reported as granular cell myoblastoma in 1926 by
Abrinkossoff.1 Since then, much research has focused on
GCTs, especially with regard to histogenesis.2 The tumor is
postulated to be of Schwann cell origin based on immuno-
histochemistry and electron microscopy. GCTs are over-
whelmingly benign, most commonly found in the skin, head
and neck region (especially the tongue), ovaries, brain, and
breast tissue.2,3 Malignant GCTs are very uncommon, rep-
resenting < 1% of all GCTs.4 Mucosal tumors are some-
times challenging to diagnose histologically, as they are
frequently associated with overlying surface epithelial
pseudo-epitheliomatous hyperplasia. Spinal intradural
GCTs are exceptionally rare, with only two other cases in
the literature to our knowledge.3,5 We report the clinical,
MRI, histological, histochemical profile, and immunophe-
notypic findings of an intradural extramedullary GCT. This
report highlights these features in the context of a review
of the literature.

CLINICAL SUMMARY

A 20-year-old woman presented to the emergency room
for acute right lower quadrant abdominal pain. Upon
further questioning, she reported a 10-year history of
midline lower back pain that was exacerbated by bending
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forward or sitting for too long. Over the previous 2 years,
she had developed the insidious onset of a burning pain
radiating from her back into her right buttock, posterior
thigh, and entire leg below the knee. A CT scan of her
abdomen was negative for any intra-abdominal pathology,
but did reveal a 1.6 cm oval mass in the spinal canal at L1/2
and moderate disc space collapse with an associated disc/
osteophyte complex and a grade I spondylolisthesis at
L5/S1. Her lower back pain was localizable to the L5/S1
region. She denied a history of bowel or bladder dysfunc-
tion. Her neurologic exam was otherwise normal except for
a positive straight leg raise sign on the right. An MRI with
and without gadolinium later demonstrated a 12 ¥ 17 mm
intradural extramedullary mass in the ventral aspect of the
thecal sac and eccentric to the right side (Fig. 1). The mass
was isointense with respect to the spinal cord on T1 and
T2-weighted images and demonstrated avid, homogeneous
enhancement on post-contrast T1-weighted images. The
lesion was just below the level of the conus medullaris and
caused significant displacement and compression of the
cauda equina dorsally and to the left side of the canal.
There was no associated cord expansion, syrinx, or signal
change. Radiographic considerations included a schwan-
noma, meningioma, paraganglioma, ependymoma, or
metastatic tumor, favoring the former.

The patient was counseled about the operative and non-
operative options for dealing with the mass. Specifically,
she was advised that her lower back pain and right lower
extremity radiculopathy was most likely due to her degen-
erative disc disease and spondylolisthesis at L5/S1 and
would not be changed by resection of the lesion. However,
a decision was made to pursue surgical resection of the
mass for diagnostic purposes and to prevent later neuro-
logic deficits that were likely to occur if the lesion grew
during her lifespan. She underwent a right-sided L1–L2
hemilaminectomy with undercutting of the spinous pro-
cesses and resection of the intradural, extramedullary
lesion with somatosensory evoked potentials (SSEPs),
motor evoked potentials (MEPs), and the use of elec-
tromyography (EMG) via a direct nerve root stimulator.
The capsule of the tumor was typical of most schwannomas
appearing pearly grey and white, suggesting attachment
eccentrically to a nerve root. The capsule was first stimu-
lated (to evaluate for nerve roots that may have been
spread thinly over the capsule) and then opened sharply,
revealing thick, gelatinous tissue, with minimal fibrous con-
nective tissue. A 0.1 cm portion of the mass was submitted
for intra-operative assessment, which was interpreted as
“granular cell tumor” (Fig. 2). The tumor was then cen-
trally debulked allowing for collapse of the tumor capsule

Fig. 1 Left: The mass shows homogenous
enhancement on saggittal, post-contrast
T1-weighted images with fat suppression.
Right: A well-circumscribed mass is seen in
the intradural extramedullary space of the
spine. The mass is hypointense on this saggit-
tal T2-weighted image.
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and the subsequent development of a plane between it and
the major portion of the nerve roots.The parent nerve root
proved to be composed of motor rootlets of both L4 and
L5 upon EMG stimulation.The parent nerve root was kept
intact and only a few minor rootlets coming in and out of
the capsule were sacrificed. Small capsule remnants were
devitalized via bipolar coagulation.At the end of the resec-
tion, all MEPs and EMG signals were intact and there was
a 15% improvement in SSEPs on the patient’s right side.
Post-operatively, her radicular pain disappeared and was
replaced by slight paresthesias that later also resolved. She
had normal strength in all muscle groups.An MRI done on
post-operative day 1 demonstrated a 5 mm area of hyper-
intensity in the resection cavity on T1-weighted post-
contrast imaging that could not be differentiated from
blood products. Six months after the patient’s surgery, she
is doing well without recurrence of her symptoms, with an
MRI showing no residual disease.

PATHOLOGICAL FINDINGS

The specimen consisted of multiple fragments of pale
white, gelatinous to firm tissue, measuring 3.0 ¥ 2.5 ¥
0.4 cm in aggregate. By histology, the tumor consisted of
clusters and sheets of large rounded, polygonal or elon-
gated cells with indistinct cellular borders giving a syncytial
appearance (Fig. 3).The cells had either centrally or eccen-
trically located small, hyperchromatic to vesicular nuclei,
enveloped by abundant, coarsely granular, eosinophilic
cytoplasm (Fig. 4). The granules were small, regular, and
focally aggregated into larger fragments. There was no sig-
nificant atypia, no increased mitoses and no necrosis. The

islands of tumor were separated by delicate fibrovascular
tissue. Myelinated peripheral nerve twigs were present, and
appeared to be entrapped by the tumor.The lesion was not
well delimited nor “circumscribed,” but the sample was
received as multiple fragments of tissue, limiting interpre-
tation of the periphery. The granular cells were red while
the background fibrous connective tissue was blue with a
trichrome stain. The lesional cells were strongly and dif-
fusely immunoreactive with S-100 protein (Fig. 5), CD68
(Fig. 6), inhibin, and neuron-specific enolase (NSE); S-100
protein showed a nuclear and cytoplasmic reactivity, while
the other markers were cytoplasmic only. There was no

Fig. 2 A smear performed during intra-operative assessment
shows increased cellularity, syncytial clusters and single cells with
abundant, dense, granular cytoplasm (arrow). The nuclei are
small, round and have bland chromatin distribution.

Fig. 3 A cellular tumor arranged in sheet-like and fascicular
architecture. The cells are polygonal and elongated. Nuclei are
small and round.

Fig. 4 The neoplastic cells have abundant, granular, eosinophilic
cytoplasm surrounding round, regular nuclei with coarse nuclear
chromatin.
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reaction with epithelial membrane antigen (EMA), CK7,
glial fibrillary acidic protein (GFAP), neurofilament
protein, HMB-45, chromogranin, and synaptophysin. The
Ki-67 had a <1% nuclear reaction. Immunohistochemistry
was performed on an automated Ventana platform, using
commercially available antibodies with appropriate
antigen retrieval techniques as controlled for by accepted
standards. Overall, these findings are characteristic of a
granular cell tumor.

DISCUSSION

Granular cell tumors are well-known neoplasms occurring
in different locations of the body. The cytoplasm of granu-

lar cells show a myriad of granules, ranging in size from 150
to 250 mm.6 They are made up of membrane bound, cyto-
plasmic autophagic lysosomal vacuoles that surround
neural cellular debris such as myelin or products of myelin
breakdown.6 Although lingering doubts are sometimes
expressed, it is believed that GCTs arise from Schwann
cells. Additional support has been given by positive reac-
tions with various neural markers, including S-100
protein, NSE, inhibin-a, and protein gene product 9.5
(PGP9.5).4,7,8

Granular cell tumors as a whole are fairly uncommon
and nearly always benign.They typically present in patients
between the third and sixth decades, with a female-to-male
ratio of 2:1.2,4,8 Although GCTs may involve any part of the
body, the head and neck region (especially the tongue) is
the most commonly affected, followed by dermal and soft
tissue lesions (smooth muscle or skeletal muscle anywhere
in the body).9 Involvement of the central nervous system is
rare, with cases involving the brain, pituitary (neurohypo-
physis), and spinal and cranial nerve roots having been
reported.10 However, the cerebral tumors may be glial in
origin, as there is concurrent GFAP immunoreactivity.10

Intradural extramedullary tumors of the spine are rare.3,5

Malignant GCTs are uncommon, comprising <5% of all
GCTs, showing rapid growth, large size, presence of
metastasis, necrosis, and involvement of adjacent tissue.4

Although the intradural tumors described thus far have
been benign histologically, they can cause serious morbid-
ity if not diagnosed and treated correctly due to the ana-
tomic confines of the canal. Clinical symptoms can include
back pain, radicular symptoms, and slowly progressive neu-
rological findings, such as weakness, paresthesia, impo-
tence, and problems with gait, bowel and bladder function,
upper and lower motor neuron dysfunction, to name just a
few. Rarely, headaches due to subarachnoid hemorrhage
(SAH) may be seen, although not reported for GCTs.

Magnetic resonance imaging with and without contrast
is the imaging modality of choice for localizing this tumor.
The MRI findings, suggest that GCTs of the spinal cord are
hypo- to isointense compared to the spinal cord on
T1-weighted images, and can be slightly hyperintense on
T2-weighted images. The tumor seems to enhance uni-
formly after contrast administration.3,5 However, these
types of changes can be seen in other spinal canal tumors,
including schwannoma, meningioma, paraganglioma,
ependymoma, or metastatic tumor.11–18 While there may be
some subtle differences between the tumors radiographi-
cally, tissue diagnosis is required to be definitive.

The tumors consist of clusters, ribbons, nests and sheets
of large, rounded, polygonal or elongated cells with promi-
nent to inconspicuous cellular borders, giving a syncytial
appearance. The cells have either centrally or eccentrically
located small, hyperchromatic to vesicular nuclei, envel-

Fig. 5 The neoplastic cells are strongly and diffusely immunore-
active with S-100 protein, showing nuclear and cytoplasmic stain-
ing, the latter granular in appearance.

Fig. 6 CD68 shows heavy chromogen deposition in a granular
appearance within the cytoplasm of the neoplastic cells. It shows
variable reactivity between tumor cells.
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oped by abundant, coarsely granular, eosinophilic cyto-
plasm. The granules are small and regular, and focally may
aggregate into larger fragments. In some cells the granules
accumulate at the cell periphery, creating a slightly cleared
appearance in the center of the cytoplasm.The spinal cases
show no atypia, no increased mitoses, and no necrosis.
Myelinated peripheral nerve twigs can be seen, and are
thought to be entrapped by the tumor. The stroma is vas-
cularized with some collagen deposition.

The cytoplasmic granules are periodic acid Schiff (PAS)
positive, diastase resistant.These cells are also strongly and
diffusely immunoreactive with S-100 protein, CD68, NSE,
inhibin-a, protein gene product 9.5 (PGP9.5), and vimen-
tin.The cells fail to react with GFAP, neurofilament protein
(NFP), HMB-45, keratin, EMA, CK7, chromogranin, and
synaptophysin.7,8 This pattern of reactivity helps to confirm
the diagnosis of a GCT, while at the same time excluding
some of the lesions considered in the differential diagnosis.

DIFFERENTIAL DIAGNOSIS

Tumors that occur within the intradural, extramedullary
space include schwannoma, neurofibroma, meningioma,
ganglioneuroma, oncocytoma in melanocytoma, paragan-
glioma, and epidermoid cyst (the latter not a histologic
consideration). Granular cell astrocytoma is in the histo-
logic differential, but does not develop in an extramedul-
lary location and is strongly GFAP immunoreactive. These
tumors are thought to be derived from astrocytes rather
than Schwann cells as they are in other locations.10 The
radiographic appearance for many of these lesions is indis-
tinguishable.16 Therefore, sampling and removal is required
for adequate resection. Schwannoma is the most important
differential diagnostic consideration. The tumor tends to
develop from the nerve roots, so the exact anatomic site
would be of help.15,19,20 Schwannoma tends to have hyper-
and hypocellular regions, alternating with a myxoid or
edematous stroma. The cells tend to be spindled, without
cytoplasmic granularity. The nuclei are wavy and elon-
gated. Perivascular hyalinization can be prominent. The
tumor cells will also be positive with S-100 protein, but they
are not positive with CD68 and inhibin. Further, laminin is
usually negative in Schwannoma, while given an intracyto-
plasmic as well as pericellular reaction in GCT.19–21 Neu-
rofibroma is similar to schwannoma except it is more
frequently syndrome-associated (neurofibromatosis), not
usually intradural, tends to have more fibrosis, and has a
slightly different histologic appearance, lacking cytoplas-
mic granularity. Meningiomas arise from the meninges,
show a whorled cytologic appearance, may have psam-
moma bodies, and will usually have EMA or CK7 immu-
noreactivity.12,15,16 A ganglioneuroma is a benign tumor of
the peripheral nervous system, showing a spindle cell pro-

liferation interspersed with large, ganglion cells with
prominent nuclei, showing a strong positive reaction with
synaptophysin and NFP.18 The ganglion cells may have pig-
mentation, but are usually not granular nor eosinophilic.
The strong synaptophysin and NFP reactivity would not be
seen in a GCT. A melanocytoma is a neural crest-derived
tumor that arises from the pia-arachnoid, affecting the
nerve roots. This exceedingly rare tumor has a whorled to
fascicular arrangement of uniform spindled cells, contain-
ing finely divided brown pigment in the cytoplasm. Cyto-
plasmic melanization shows a gradient effect (greatest at
the periphery). The spindled nuclei have longitudinal
grooving, delicate nuclear chromatin distribution, and
central nucleoli. Atypia, necrosis and mitoses are absent.
The tumor cells are S-100 protein, HMB45 and vimentin
positive, but EMA negative.13,14 Astrocytoma are glial neo-
plasms, but oncocytic (granular) variants have been
reported.11 However, the intramedullary location along
with GFAP positivity would help to confirm the diagnosis
of an astrocytoma rather than a GCT. Paragangliomas have
a nested pattern, bluish granular cytoplasm within cells
that show mild pleomorphism, and are strongly and dif-
fusely immunoreactive with chromogranin, synaptophysin
and CD56, while showing a sustentacular S-100 protein
reaction.

TREATMENT

Conservative excision is the treatment of choice for granu-
lar cell tumors, although in small asymptomatic cases
watchful waiting has been employed. Recurrence is seen in
up to 7% of cases if they are incompletely resected (even
if benign),2,4,21 although there are too few intradural,
extramedullary tumors to suggest a similar finding. Radia-
tion treatment has been used successfully to stabilize recur-
rent disease.

CONCLUSION

Intradural, extramedullary tumors encompass a wide
variety of tumors, many of which have overlapping clinical
and radiographic findings. Likewise, there can be histologic
overlap, although generally, selected and pertinent immu-
nohistochemistry studies can help with the separation.
These benign tumors can be separated from other neo-
plasms which could have a different biologic behavior.

ACKNOWLEDGEMENTS

The opinions or assertions contained herein are the private
views of the authors and are not to be construed as official

Spinal cord granular cell tumor 625

© 2010 Japanese Society of Neuropathology



or as reflecting the views of the Southern California Per-
manente Medical Group. There is no financial conflict of
interest.

REFERENCES

1. Abrinkossoff A. Über Myome, Ausgelend von der
quergestreiften willkürlichen Muskulatur. Virchows
Arch A Pathol Anat Histopathol 1926; 260: 215–233.

2. Ordóñes NG, Mackay B. Granular cell tumors: a
review of the pathology and histogenesis. Ultrastruct
Pathol 1999; 23: 207–222.

3. Takayama Y, Hasuo K, Takahashi N et al. Granular cell
tumor presenting as an intradural extramedullary
tumor. Clin Imaging 2004; 28: 271–273.

4. Fanburg-Smith JC, Meis-Kindblom JM, Fante R, Kind-
blom LG. Malignant granular cell tumor of soft tissue:
diagnostic criteria and clinicopathologic correlation.
Am J Surg Pathol 1998; 22: 779–794.

5. Critchley GR, Wallis NT, Cowie RA. Granular cell
tumour of the spinal cord: case report. Br J Neurosurg
1997; 11: 452–454.

6. Carvalho GA, Lindeke A, Tatagiba M, Ostertag H,
Samii M. Cranial granular-cell tumor of the trigeminal
nerve. Case report. J Neurosurg 1994; 81: 795–
798.

7. Rickert CH, Kuchelmeister K, Gullotta F. Morphologi-
cal and immunohistochemical characterization of
granular cells in non-hypophyseal tumours of the
central nervous system. Histopathology 1997; 30: 464–
471.

8. Le BH, Boyer PJ, Lewis JE, Kapadia SB. Granular cell
tumor: immunohistochemical assessment of inhibin-
alpha, protein gene product 9.5, S100 protein, CD68,
and Ki-67 proliferative index with clinical correlation.
Arch Pathol Lab Med 2004; 128: 771–775.

9. Abuzayed B, Oguzoglu SA, Dashti R, Ozyurt E. Spinal
chronic subdural hematoma mimicking intradural
tumor in a patient with history of hemophilia a: case
report. Turk Neurosurg 2009; 19: 189–191.

10. Lee D, Suh YL, Nam DH. Cerebral granular cell
tumor. Neuropathology 2008; 28: 417–421.

11. Baena R, Di IA, Colombo P et al. Intramedullary
astrocytoma with granular cell differentiation. Neuro-
surg Rev 2007; 30: 339–343.

12. Senturk S, Guzel A, Guzel E, Bayrak AH, Sav A.
Cervical spinal meningioma mimicking intramedullary
spinal tumor. Spine 2009; 34: E45–E49.

13. El-Khashab M, Koral K, Bowers DC, Johnson-Welch
S, Swift D, Nejat F. Intermediate grade meningeal mel-
anocytoma of cervical spine. Childs Nerv Syst 2009; 25:
407–410.

14. Gelman BB, Trier TT, Chaljub G, Borokowski J, Nauta
HJ. Oncocytoma in melanocytoma of the spinal cord:
case report. Neurosurgery 2000; 47: 756–759.

15. Liu WC, Choi G, Lee SH et al. Radiological findings of
spinal schwannomas and meningiomas: focus on dis-
crimination of two disease entities. Eur Radiol 2009;
19: 2707–2715.

16. Matsumoto S, Hasuo K, Uchino A et al. MRI of
intradural-extramedullary spinal neurinomas and
meningiomas. Clin Imaging 1993; 17: 46–52.

17. Takahashi K, Kitajima T, Lee M et al. Granular cell
ameloblastoma of the mandible with metastasis to the
third thoracic vertebra. A case report. Clin Orthop
Relat Res 1985; 197: 171–180.

18. Tei R, Morimoto T, Miyamoto K et al. Intradural
extramedullary ganglioneuroma associated with mul-
tiple hamartoma syndrome. Neurol Med Chir 2007; 47:
513–515.

19. Er U, Kazanci A, Eyriparmak T, Yigitkanli K, Senveli
E. Melanotic schwannoma. J Clin Neurosci 2007; 14:
676–678.

20. Jeon JH, Hwang HS, Jeong JH, Park SH, Moon JG,
Kim CH. Spinal schwannoma; analysis of 40 cases. J
Korean Neurosurg Soc 2008; 43: 135–138.

21. Kaiserling E, Ruck P, Xiao JC. Congenital epulis and
granular cell tumor: a histologic and immunohis-
tochemical study. Oral Surg Oral Med Oral Pathol
Oral Radiol Endod 1995; 80: 687–697.

626 BJ Weinstein et al.

© 2010 Japanese Society of Neuropathology


