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Introduction

Granular cell tumors (GCTs) are rarely associated with the 
spine. They are soft tissue tumors mostly located on the 
tongue and the skin involving the upper limbs and trunk (1).  
Clinically, they manifest similar to spine tumors in the 
intradural-intramedullary (IDEM) location. Radiologically, 
they are similar to meningiomas and neurofibromas and are 
confirmed with histology. Only 14 cases involving the spine 
have been reported in literature (Table 1). We report a case 
of a 13-year-old girl with D12–L1 recurrent IDEM GCT, 
who was re-operated and subjected to radiotherapy, along 
with review of the literature. The purpose of reporting 
this case is because of the rarity of such tumors and its 
recurrence in the IDEM space, which has not been reported 
in literature. However, recurrences in intramedullary (IM) 
GCTs have been reported. Complete surgical excision is 
the treatment of choice. Recurrent and incompletely excised 
cases are subjected to radiotherapy. 

Case presentation

A 13-year-old young girl was operated for D12–L1 tumor  
7 months back at another hospital. The histopathological 

report was suggestive of GCT and immunohistochemistry 
was strongly positive for S-100 and many were CD 68 
positive, with the Mib-1 labeling index being low (1–2%). 
No adjuvant therapy was given following the surgery. She 
presented to us with lower backache radiating to both lower 
limbs, intermittent numbness of limbs, straining while 
urinating and constipation for the last 6 months. She had 
left lower limb weakness of 4/5 for hip, knee and plantar 
flexion along with hypoesthesia involving the left L4, 5 & S1 
dermatomes. MRI dorso-lumbar spine revealed well defined 
lesion involving D12–L1 measuring 3.5 cm × 1.5 cm,  
which was iso-intense on T1, of variable intensity on T2 
and displayed uniform enhancement on post contrast 
imaging in the IDEM space along with previous D11 & 12 
laminectomy changes (Figure 1). She underwent exploration 
of dorso-lumbar spine, and a partial L1 laminectomy was 
performed and the dura was opened. The tumor was well 
defined, capsulated, soft to firm, non-suckable, avascular 
and attached to the conus and L1 nerve root on the left 
antero-lateral aspect of the cord in the IDEM location. 
Piecemeal excision of the tumor was done. Thin sheath of 
the tumor adherent to conus and L1 nerve root was left. 
Postoperatively,, she had weakness of the left hip flexor. 
Her weakness improved with physiotherapy and she able 
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to walk with support. She was discharged on the 4th post-
operative day. Her histopathological report revealed GCT 
(Figure 2). She received radiotherapy in view of recurrence 
and incomplete excision and she is being followed up.

Discussion

GCTs of the spine are rare tumors. It was first reported 
in 1854 by Weber and later in 1926 by Abrikossoff, 
who described it as granular cell myoblastoma (15). 
Immunohistochemistry shows S-100 positivity, suggestive of 
Schwann cell origin (16). They have female preponderance 
and are mostly found in the younger age group (Table 1). 
They mostly involve the dorso-lumbar spine followed 
by cervical and less commonly, the sacro-coccygeal 
segments of spine. These are benign tumors and malignant 
transformation occurs only in <2% of these tumors (17,18) 

and have been reported in soft tissue GCTs. 
Immunohistochemistry of these tumors were strongly 

S-100 positive (Figure 2). Literature review shows they have 
a low proliferative index (<3%). Apart from our case (Mib 
index <1–2%), Pj et al. (12) and Vaghasiya et al. (13) did 
Mib index sampling which were very low (<1–3% and <1% 
respectively), suggesting benign nature of the tumor. 

Complete surgical excision is the treatment of choice 
(19,20). However, incomplete excision requires regular 
clinico-radiological follow-up and adjuvant radiotherapy. 
Recurrence is to be dealt with surgery followed by radiation 
therapy (7).

Literature review shows that these tumors involving the spine 
are mostly IDEM and rarely IM in location (Table 1). There 
were only three IM GCTs reported. Critchley et al. (6) and 
Burton et al. (7) have excised IM tumors and had recurrences,  
which were subjected to radiotherapy. However, Brown  
et al. (11), in 2015 operated on a 13-year-old young girl for 
C5 nerve root tumor extending into the central canal. It was 
managed by core biopsy in view of the risk of post-operative 
neurological deficits and the patient is being followed up. Pj 
et al. (12) operated on an extradural GCT at the level of T5–
T6 which was completely excised with no recurrence. 

IDEM tumors are amenable for complete excision as 
compared to IM GCTs. This suggests that most of the 
IDEM GCTs are not densely adherent to the thecal sac or 
the existing nerve root. In comparision, IM tumors involve 
cord substance itself and hence pose the risk of incomplete 
excision. The recurrence is secondary to incomplete 
excision because of attachment to the surrounding glial 

Figure 1 Contrast MRI lumbo-sacral spine showing uniformly 
enhancing intradural-intramedullary tumor involving D12–L1.

Figure 2  Microphotograph shows a mesenchymal tumor 
comprised of diffuse sheets of closely packed large round to 
polygonal cells containing abundant granular eosinophilic 
cytoplasm and centrally placed uniform round nuclei (10×).



486 Bhati et al. Recurrent GCT: a case report and review of literature

J Spine Surg 2017;3(3):484-488© Journal of Spine Surgery. All rights reserved. jss.amegroups.com

T
ab

le
 1

 R
ep

or
te

d 
ca

se
s 

of
 g

ra
nu

la
r 

ce
ll 

tu
m

or
s 

in
 li

te
ra

tu
re

 (2
,3

)

N
o.

A
ut

ho
r 

 
an

d 
ye

ar
 

A
ge

/s
ex

Ve
rt

eb
ra

l 
le

ve
l

E
D

/ 
ID

E
M

/IM
R

ec
ur

re
nc

e
R

ad
ia

tio
n 

th
er

ap
y

M
ib

 
in

de
x

Im
m

un
oh

is
to

ch
em

is
tr

y

S
-1

00
C

D
 6

8
N

S
E

In
hi

bi
n

PA
S

Vi
m

en
tin

C
hr

om
og

ra
ni

n
S

yn
ap

to
ph

ys
in

E
M

A
G

FA
P

1
M

ar
ke

sb
er

y 
 

et
 a

l. 
(4

), 
19

73
73

/F
C

1
ID

E
M

N
o

N
o

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

2
S

tr
öm

bl
ad

  
et

 a
l. 

(5
), 

19
87

10
/F

T1
2–

L1
ID

E
M

N
o

N
o

N
/A

+
N

/A
N

/A
N

/A
N

/A
N

/A
N

/A
N

/A
N

/A
N

/A

3
C

rit
ch

le
y 

 
et

 a
l. 

(6
), 

19
97

17
/F

T1
0

IM
Ye

s,
  

12
 m

on
th

s
Ye

s
N

/A
+

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

4
B

ur
to

n 
 

et
 a

l. 
(7

), 
19

97
22

/F
C

1-
4

IM
Ye

s,
  

7 
m

on
th

s
Ye

s
N

/A
+

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

5
Ta

ka
ya

m
a 

 
et

 a
l. 

(8
), 

20
04

49
/M

L1
ID

E
M

N
o

N
o

N
/A

+
N

/A
N

/A
N

/A
N

/A
N

/A
N

/A
N

/A
N

/A
N

/A

6
Q

u 
et

 a
l. 

(9
), 

 
20

09
16

/F
T1

1–
T1

2
ID

E
M

N
o

N
o

N
/A

+
+

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

7
W

ei
ns

te
in

 e
t a

l. 
(1

0)
, 2

01
0

20
/F

L1
–L

2
ID

E
M

N
o

N
o

N
/A

+
+

+
+

+
N

/A
N

/A
N

/A
N

/A
N

/A

8
Le

e 
et

 a
l. 

(2
), 

 
20

13
22

/F
T1

–2
ID

E
M

N
o

N
o

N
/A

+
+

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

N
/A

9
Le

e 
et

 a
l. 

(2
), 

 
20

13
21

/F
C

5–
6

ID
E

M
N

o
N

o
N

/A
+

−
N

/A
N

/A
N

/A
N

/A
N

/A
N

/A
N

/A
N

/A

10
B

ro
w

n 
et

 a
l. 

(1
1)

, 2
01

5
13

/F
C

4–
5

IM
N

o
N

o
N

/A
+

+
N

/A
N

/A
N

/A
N

/A
N

/A
N

/A
N

/A
N

/A

11
P

j e
t a

l. 
 

(1
2)

, 2
01

3
12

/M
T5

–6
E

D
N

o
N

o
1–

3%
+

N
/A

N
/A

N
/A

N
/A

N
/A

−
−

−
N

/A

12
Va

gh
as

iy
a 

et
 a

l.  
(1

3)
, 2

01
4

13
/F

L1
–3

ID
E

M
N

o
N

o
<

1%
+

−
+

N
/A

N
/A

−
N

/A
N

/A
−

−

13
B

ra
in

 p
at

ho
lo

gy
 

C
H

E
O

 (3
), 

20
16

11
/M

L2
–3

ID
E

M
N

o
N

o
N

/A
+

+
N

/A
N

/A
N

/A
+

N
/A

N
/A

N
/A

N
/A

14
S

he
n 

et
 a

l. 
 

(1
4)

, 2
01

6
35

/F
C

4–
5

ID
E

M
N

o
N

o
<

1%
+

+
N

/A
N

/A
N

/A
N

/A
N

/A
N

/A
N

/A
N

/A

15
P

re
se

nt
 c

as
e

13
/F

D
12

–L
1

ID
E

M
Ye

s,
  

7 
m

on
th

s
Ye

s
1–

2%
+

+
x

x
x

x
x

x
x

x

IM
, i

nt
ra

m
ed

ul
la

ry
; N

/A
, n

ot
 a

va
ila

bl
e;

 x
, n

ot
 d

on
e.



487

J Spine Surg 2017;3(3):484-488© Journal of Spine Surgery. All rights reserved. jss.amegroups.com

Journal of Spine Surgery, Vol 3, No 3 September 2017

tissue, thecal sac or nerve root. Extradural GCTs are 
amenable for complete excision.

Literature review shows that there were no recurrences 
in IDEM GCTs. In the present case, patient had recurrence 
7 months after surgery which is very rare considering 
its IDEM location. The extent of tumor excision of the 
previous surgery was unavailable, although the location of 
the tumor, which involved the conus and cauda (L1 nerve 
root), poses the possibility of incomplete tumor excision, 
causing the recurrence. GCTs with incomplete excision and 
recurrence definitely require clinico-radiological follow-
up, re-surgery and/or radiotherapy. In our case, the patient 
had early recurrence and was re-operated and subjected to 
radiotherapy.

Conclusions

GCTs are rare benign tumors of spine and mostly involve 
the IDEM space and are amenable for complete excision. 
Recurrence is mostly seen in IM GCTs due to incomplete 
excision. Recurrence of GCTs involving IDEM space is 
probably due to its dense attachment to the thecal sac, nerve 
root or both. Complete excision is the treatment of choice. 
Incomplete excision and or recurrence are subjected to 
radiotherapy.
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