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Abstract: Granular cell tumors (GCTs) occur very rarely in the pediatric population.  A granular 
cell tumor arising from the epidural spinal canal itself has never been described in a pediatric 
patient.  We present a case of an epidural-based granular cell tumor that presented with a 
rapidly progressive scoliotic deformity in a 12 year-old boy.  The computed tomography (CT) 
and magnetic resonance imaging (MRI) studies showed a dumbbell-shaped lesion, consistent 
with a neurogenic paravertebral tumor.  However, the pre-operative needle biopsy showed 
positive immunohistochemical staining for S-100 and histology was consistent with a granular 
cell tumor.  A single-stage resection of the tumor with posterior segmental instrumentation 
yielded a successful result.   
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G ranular cell tumors (GCTs) occur infre-
quently in the spine.  Several studies 
have contributed to our understand-

ing of the histology, origin and clinical course 
of these tumors. While the tumor was first 
described by Abrinkossoff in 1926, there is 
still debate regarding the true cell origin of the 
tumor.    The vast majority of GCTs are benign, 
with malignant tumors accounting for less 
than 1%.9  To date, granular cell tumors have 
been described in the breast, larynx, appen-
dix, palm, eye, peripheral nerves and chest 
wall.1,6,9,16,19 Granular cell tumors in the spine 
are extremely rare, with few reported to date.  
We report a case of a 12 year-old boy with a 
GCT found on imaging for atypical scoliosis.  
To our knowledge, the have been no reports in 
the literature of a GCT occurring this early pre-
senting as neurogenic scoliosis. 

Case Report
A 12-year old boy presented to our spine 

clinic for evaluation of a scoliotic deformity 

that was initially noticed by his pediatrician 
approximately one year earlier.  He denied any 
activity-related or night pain.  Family history 
was negative for neurofibromatosis, Marfan’s 
Syndrome, cardiac or renal abnormalities.  His 
father was diagnosed with scoliosis as a child 
but required no treatment.  His father’s history 
was also significant for medullary thyroid can-
cer and a lower extremity soft tissue sarcoma, 
both treated successfully with surgery, chemo-
therapy and radiation.  Our patient had an unre-
markable initial physical examination with no 
signs of hyperlaxity (0/5 on the Marshall scale) 
or spinal tenderness.   He had no café au lait 
spots, hairy patches or dimples.  He had level 
shoulders and pelvis.  His initial Adam’s for-
ward bending test showed an axial trunk rota-
tion by scoliometer reading of 7 degrees in the 
midthorax.  His neurologic exam was benign.  

Given the appearance of a new curve and 
a clinically suspicious reading on scoliome-
ter testing, standing spinal radiographs were 
obtained which showed a Lenke 2 double tho-
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racic curve which measured 25 degrees to the 
left in the upper thorax and 25 degrees to the 
right in the lower thorax by Cobb measure-
ment.   Pelvic films showed a Risser stage zero.

As he was asymptomatic, it was elected to 
monitor him clinically with repeat examina-
tions and radiographs.  He was seen in clinic 
four months later with a stable exam and radio-
graphs.  At the eight-month follow-up, radio-
graphs demonstrated curve progression from 
25 to 30 degrees in both curves.  An MRI was 
obtained to rule out intraspinal abnormalities 
based on his young age of presentation and a 
new clinical exam finding of 2 beat ankle clonus.   

The MRI showed a large, enhancing epi-
dural lesion at T5 which extended out of the 
left T5-T6 neural foramen into the adjacent 
soft tissues (Figure 1a, 1cb, 1c).   There was 
impingement on the spinal cord by the mass 
at that level without any signal changes within 
the cord.  The mass measured 1.8 x2 2.4 cm 
and was low intensity on T2 (Figure 1b).  A CT 
scan was obtained which showed no destruc-
tive elements of the mass or cortical break-
through, but the diagnosis remained unclear.  
A percutaneous biopsy was obtained reveal-
ing polygonal tumor cells with finely eosino-
phillc cytoplasma and a moderate degree of 
nuclear atypia.  Immunohistochemical stains 
revealed an S-100 positive tumor that was 
also negative for synaptophysisn, chromogr-
anin and epithelial membrane antigen (EMA). 

In consultation, it was felt that this was 
likely a benign process.  The differential 
included meningioma, schwannoma, neuro-
fibroma and based on immunohostochem-
istry, a granular cell tumor.   After extensive 
patient and family counseling and education, 

FIGURE 1. (A) Coronal T2-weighted MRI 
showing the tumor exiting the neuroforamen 
into the adjacent soft tissue at T5 (B) Saggital 
T2 showing the extent of the tumor from T4 to 
T6 (C) Axial T1-weighted showing the extent 
of the mass.
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the decision was made to proceed with surgi-
cal intervention to prevent the risk of further 
spinal deformity and spinal cord compromise.  
During surgery, at the T5, an extradural mass 
was found extending between the facet joint 
of T5 and T6, exiting out of the neurofora-
men and impinging on the adjacent soft tis-
sues.  The facet of T5 was completely removed 
to allow for adequate visualization from T4 
to T6.  A plane was developed between the 
dura and the tumor which allowed for com-
plete excision of the mass. Grossly, this was a 
tan/pink irregular tissue with some overlying 
adipose tissue measuring 3.0 x 2.5 x 1.5cm. 
(Figure 2).  Following debulking and hemo-
stasis, pedicle screws and titanium rods with 
a single cross-link were placed from T3 to T6 
with allograft and autograft bone.  The wound 
was explored and was subsequently closed 
in layered fashion with a submuscular drain.

Macroscopic Description
Histologically, sections of the tumor showed 

a well-circumscribed mass and strands of 
polygonal cells separated by thin fibrous sep-
ta.  The cells had characteristic, copious, fine-
ly granular, eosinophilic cytoplasm. Despite a 

moderate degree of nuclear atypia, rare (1/10 
HPF) mitoses were seen and no necrosis was 
present (Figure 3). Immunohistochemical 
stains were also performed, confirming the 
findings from the initial biopsy, which were 
S-100 and inhibin positive and, negative for 
synaptophysisn, chromogranin and EMA (Fig-
ure 4).  Additionally, Olig-2 staining was neg-

FIGURE 2. Gross specimen with tan, irregular 
borders and overlying adipose tissue measuring 
3.0 x 2.5 x 1.5cm

FIGURE 3. Hematoxylin and eosin stain 
revealed (A) a well-circumscribed mass 
composed of nests and strands of polygonal 
cells separated by thin fibrous septa.  (B) 
The cells had abundant, finely granular, 
eosinophilic cytoplasm and a mild degree of 
nulcear atypia.  
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ative and PAS staining showed granular cyto-
plasmic positivity.   The proliferation index by 
Ki-67 (MIB-1) was estimated at 1-3%.  

 His post-operative course was uncom-
plicated and he was discharged home on post-
op day five.  On follow-up clinical evaluations, 
he is pain free and progressing well.  At his 
one-month visit, his lower right thoracic curve 
was stable at 30 degrees and he was fitted for a 
brace (Figure 5).  At his four-month follow-up, 
he had a stable curve and was wearing his 
brace 18-20 hours daily and tolerating it well.

FIGURE 4. Neoplastic cells are  diffusely immunoreactive with S-100 protein (A) and inhibin (B). 
The proliferation index by Ki-67 (MIB-1) was low (C).  In addition, the cytoplasmic granules were 
periodic acid Schiff (PAS) positive (D).

FIGURE 5. Initial preoperative standing plain 
films with a high left thoracic curve of 25o and a 
right thoracic curve of 25o.  Post-operative films 
show a stable curve.
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TABLE 1. Immunoperoxidase staining flowchart for poorly differentiated tumors.

Discussion
Granular cell tumors (GCTs) occur very rarely 

in the pediatric population.  The typical presenta-
tion is between the third and sixth decades with a 
female to male ratio of 2:1.9,11 Most reports demon-
strate their occurrences in epithelial tissue, the GI 
tract and occasionally in the spine and central ner-
vous system (CNS).1,2,6-9,12,13,16,17,19,20 The most com-
mon presentation is in the epithelial tissue where 
it presents as small, non-tender solitary nodules.12 
GCTs associated with spinal cord are exception-
ally rare, with only four intradural cases in the 
literature to our knowledge.4,7,19,20 A granular cell 
tumour arising from the epidural spinal cord has 
never been previously described. The distinctive 
pattern of granular cytoplasmic changes is due to 
the accumulation of lysosomes, although the his-
togenesis of the granular cell tumor is still uncer-
tain.5  It was first named “myoblastenmyome’’ in 
1926 by Abrikossoff, but the cumulative evidence 
from many reports incorporating electron micros-
copy and immunohistochemical studies has ruled 
out this possibility and support a Schwannian dif-
ferentiation.14,15

The pathological diagnosis of these tumors can 
be difficult.  The granular appearance can share sim-
ilar traits as infarcts, inflammatory processes and 
all manner of neoplasms. Therefore, initial biopsies 
should not be solely relied on for diagnosis.3,21  For 

spinal tumors in this location, the differential will 
include schwannoma, neurofibroma, meningioma, 
ganglioneuroma, paraganglioma, and granular cell 
astrocytoma.  Schwannoma and neurofibroma are 
the most important differential diagnostic consid-
erations as they also be positive for S-100 protein, 
but negative for inhibin and tend to be more spin-
dled and without cytoplasmic granularity.  Menin-
giomas may have a whorled cytologic appearance, 
psammoma bodies, and are usually EMA positive.  
Paragangliomas have a zellballen pattern, with 
chief cells positive for chromogranin and synap-
tophysin, while sustentacular cells showing S-100 
protein reaction. Ganglioneuroma has large, inter-
spersed ganglion cells with prominent nuclei, 
showing a strong staining for synaptophysin and 
neurofilament protein.  Similarly, the GFAP and 
OLIG-2 positivity would help to confirm the diag-
nosis of a granular cell astrocytoma (Table 1). 

MRI is commonly used to aid in the diagnosis 
of this tumor.  On the T1-weighted images, the 
tumors are well-defined, hypo-intense lesions 
compared to the spinal cord.  T2-weighted images 
show a hyper-intense lesion which increases uni-
formly with contrast.7,19  

The mainstay of treatment for this tumor is 
largely surgical excision.  When occurring in the 
lumbar spine in an asymptomatic patient, some 
authors have recommended close observation for 
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signs of neurologic decline.   However, although the 
majority of GCTs are benign, due to the anatom-
ic constraints in the thoracic spinal canal and the 
risk of spinal cord compression, surgery should 
be considered early in the course.18 Although Bar-
renechea described good results in a series of 13 
patients from 1997-2004 who underwent endo-
scopic  removal of paravertebral tumors via a hemi-
laminectomy followed by a thoracoscopy generally, 
the treatment is a posterior midline or paraspinal 
approach followed by excision.2  Reported recur-
rence rates are approximately 7% in the case of 
incomplete resection.9,10,14,15 In our patient, the 
extent of the tumor required spinal destabilization 

which was addressed with posterior stabilization 
and the patient has done well over time. 

Conclusion
To our knowledge, this is the first report of an 

intraspinal GCT presenting as with scoliosis in the 
pediatric literature.   The report underscores the 
importance of a systematic workup of patients 
who present with an atypical or progressive sco-
liotic deformity including close clinical follow-up, 
accurate physical examination, advanced imag-
ing and an interdisciplinary approach to surgical 
decision-making.
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