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Case Report
Granular cell tumors in the human spinal canal: a case 
report and literature review
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Abstract: Background: Granular cell tumors (GCTs) are uncommon benign tumors originating from primitive nerve 
cells. GCTs in human spinal canal are particularly rare, and a few cases have been reported. Case presentation: 
Here is reported a rare case of a 26-year-old female with a GCT in the L4 spinal canal and the related literature is 
reviewed. MRI indicated a benign nerve sheath tumor. Hematoxylin-eosin (HE) and immunohistochemistry staining 
revealed a benign GCT. Conclusion: GCTs in human spinal canal are rare and benign, causing clinical symptoms that 
vary because of their different locations.
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Introduction

Granular cell tumors (GCTs) are uncommon 
tumors with predilection toward the tongue, 
vocal cords, other areas in the head and neck, 
and the skin of the upper limbs and trunk. GCTs 
of the nervous system arise from peripheral 
nerves and the central nervous system (CNS). 
However, only 14 cases in the spinal canal have 
been reported [1-12]. Here, a case of a 26-year-
old female with a GCT in the L4 spinal canal is 
presented and published cases of spinal GCT 
are reviewed.

Case presentation

A 26-year-old female presented to the Neu- 
rosurgical Outpatient Department of Zhongnan 
Hospital, Wuhan, Hubei, People’s Republic of 
China with a 1-month history of pain without 
paresthesia in the lumbosacral region and in 
the left thigh. She reported that the pain exac-
erbated within the succeeding week without 
any cause, and the condition could not be alle-
viated when lying on her back and even at rest. 

The patient had no family history of neurofibro-
matosis and was previously well without regu- 
lar medications. Examination revealed that  
the patient suffered from pain in the left pygal 
when she was percussed. Remaining findings 
of the neurological examination were normal. 
Magnetic resonance imaging (MRI) demonstrat-
ed a mildly enhancing mass in the L4 central 
canal (Figure 1). Expansion of the neural fora-
men suggested that a chronic process occurred, 
and the lesion with clear borders was likely a 
benign nerve sheath tumor. Surgery involved 
mass removal. A well-delineated soft gray-yel-
lowish and brownish mass measuring 2 cm × 1 
cm × 1 cm was present extramedullary within 
the spinal canal at the L4 vertebra. No postop-
erative complications were observed. 

Histopathologically, the biopsy specimen sho- 
wed sheets and nests of large polyhedral tumor 
cells separated by delicate fibrovascular tis-
sues. Individual cells were round to polygonal, 
occasionally with distinct borders and abun-
dant, indistinct, pale, finely granular, and acido-
philic cytoplasm (Figure 2). The nuclei were 
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round to oval and hyperchromatic to vesicular 
with an irregular nuclear membrane, but mito-
ses were lacking (10 random fields at 200-400 
× revealed no mitotic figures). Additional sec-
tioning, staining, and immunohistochemistry 
were conducted on a large mass fixed with 10% 
neutral buffered formalin. Staining with period-
ic acid Schiff (PAS) showed the coarsely dense 
positive staining of the diastase-resistant cyto-
plasm (Figure 3). Deep sectioning revealed 
clear association of the cauda equina with the 

the patient was managed with a regular follow-
up and is doing well up to the present date.

Discussion

GCTs are soft tissue tumors, which were initially 
reported as granular cell myoblastoma in 1926 
by Abrinkossoff [13]. GCTs may occur in various 
parts of the body with a particular predisposi-
tion for the tongue [14], and several cases of 
tongue GCTs were analyzed in our previous 
report [15]. GCTs in the spinal canal are 
extremely rare. To enhance our understanding 
of these rare tumors, we reported a case  
and fully reviewed the previously published 
literature.

Since 1960, 15 cases of GCTs in the spinal 
canal, including the patient in our report, have 
been presented [1-12]. The details of these 
cases are summarized in Table 1. GCTs in the 
spinal canal preferably localize in the lower tho-
racic and lumbar area. Of the 15 cases, includ-
ing the patient presented in this report, 4 were 
detected in the cervical area, 1 was found in 
the upper thoracic area (T1-6), 4 were observed 
in the lower thoracic area (T7-12), and 6 were 
identified in the lumbosacral area. GCTs in the 
spinal canal also have a preference for the 
extramedullae. Except the data of the case 
reported by Rickert [5] are unavailable, 4 intra-
medullary cases and 10 extramedullary cases 

Figure 1. Magnetic resonance imaging demonstrates a mildly enhancing 
mass in the L4 central canal (A) Coronal plane (B) Sagittal plane.

Figure 2. Sheets and nests of large polyhedral tumor 
cells separated by delicate fibrovascular tissue. In-
dividual cells were round to polygonal, occasionally 
with distinct borders and abundant, indistinct, pale, 
finely granular, and acidophilic cytoplasm (HE 20 × 
10).

outer connective tissue bound-
ary of the mass (Figure 4). 
Immunohistochemistry show- 
ed that tumor cells were stro- 
ngly and diffusely positive with 
S-100 protein (Figure 5A). No 
reaction with epithelial mem-
brane antigen, glial fibrillary 
acidic protein (Figure 5B), hu- 
man melanoma black-45, pro-
gestrone receptor, desmin, my- 
oblast determination protein  
1, myogenin, smooth muscle 
actin, calretinin, hepatocyte, 
and synaptophysin occurred. 
The Ki67 index was about 5% 
(Figure 5C). Overall, these find-
ings were  characteristic of a 
benign GCT. With operation  
of mass removal, a significant 
symptomatic/clinical improve-
ment was achieved. As such, 
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are described. Patients with GCTs in the spinal 
canal have an evident female predominance, 
and only two male patients have been report-
ed. The age of these patients ranged from 9 
years to 73 years (median age = 21 years).

The origin of GCTs has been debated since its 
original description was first presented. GCTs 
were previously termed myoblastic myomata to 
indicate their possible muscular origin, but 
electron microscopy and immunohistochemis-
try have revealed that they originate from 
Schwann cells and exhibit Schwannian differ-
entiation. Granules in GCTs are usually positive 
for PAS and S-100 protein. However, the three 
cases reported by Markesbery [1], Rickert [5], 
and Qu [7] showed negative immunoreaction 
with S-100 staining. In contrast, 12 other GCT 
cases in the spinal canal, including our case, 

were positive for S-100 staining. The granules 
in our case were also PAS positive. Moreover, a 
transformation zone possibly existed between 
the cauda equina and the tumor in our case, 
indicating they likely arise from Schwann cells 
in a manner similar to their peripheral counter-
parts. Our case also shows that the patient 
manifested few clinical symptoms except pain 
without paresthesia in the lumbosacral region 
and in the left thigh, although the tumor was 
not small. Other cases, which were located 
above L1, suffered from some clinical symp-
toms, such as superficial sensations with par-
esthesia, difficulty in walking, and progressive 
swelling. In our opinion, the tumor in this case 
was located in the L4 level and the location was 
so low that only the cauda equina was found 
around the tumor. Thus, GCTs in different loca-
tions likely cause various clinical symptoms. 

GCTs are potentially malignant, and they are 
rarely detected in less than 2% of cases with 
GCTs [16]. The histological criteria for the pro-
spective diagnosis of malignancy in GCTs 
include tumor cell necrosis, tumor cell spin-
dling, increased nuclear size, large nucleoli, 
mitotic activity, and nuclear pleomorphism. 
Features that suggest malignant GCTs include 
a history of local recurrence, rapid growth and 
large size (> 5 cm), metastasis, necrosis, and 
adjacent tissue involvement. Benign and malig-
nant forms of GCTs may undergo local recur-
rence [17]. In previous reports, two GCT cases 
in the spinal canal experienced recurrence, but 
might not be diagnosed as malignant without 
enough histological manifestations. The other 
GCTs in the spinal canal cases, including our 
case, seemed to be benign. Our findings re- 
garding these GCT cases in this rare loca- 
tion could help enhance understanding of  
this rare tumor.
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Figure 3. Staining with PAS shows coarsely dense 
positive staining of the cytoplasm that was diastase 
resistant (PAS 20 × 10).

Figure 4. Deep sectioning reveals clear association 
of the cauda equina with the outer connective tissue 
boundary of the large mass (HE 20 × 10).
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