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Recurrence of cervical intramedullary gliofibroma
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INTRODUCTION: Gliofibroma is a rare tumor that develops in the brain and spinal cord. Due to the rarity of its nature, its
pathophysiology and appropriate treatment remain elusive. We report a case of intramedullary spinal cord gliofibroma that was
surgically treated multiple times. This report is of great significance because this is the first case of recurrence of this tumor.
CASE PRESENTATION: A 32-year-old woman complained of gait disturbance and was referred to our institution. At the age of 13
years, she was diagnosed with intramedullary gliofibroma and underwent gross total resection (GTR) in another hospital. Based on
imaging findings, tumor recurrence was suspected at the level of cervical spinal cord, and surgery was performed. However, the
resection volume was limited to 50% because the boundary between the tumor and spinal cord tissue was unclear and
intraoperative neuromonitoring alerted paralysis. At 1 year postoperatively, the second surgery was performed to try to resect the
residual tumor, but subtotal resection was achieved at most. At 2 years after the final surgery, no tumor recurrence was observed,
and neurologic function was maintained to gait with cane.

DISCUSSION: Although complete resection is desirable for this rare tumor at the initial surgery, there is a possibility to recur even
after GTR with long-term follow-up. During surgical treatment for tumor recurrence, fair adhesion to the spinal cord is expected,

and reoperation and/or adjuvant therapy might be considered in the future if the tumor regrows and triggers neurological

deterioration.
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INTRODUCTION

Gliofibroma is a rare tumor that develops at the central nervous
system (CNS). It was first reported in 1978 as an intracranial tumor
in a 3-year-old girl [1]. Although this tumor has both glial and
mesenchymal properties, their detailed histogenesis remains
unclear. With regard to clinical aspects, treatment for this rare
tumor varied among previous studies, and the efficacy of surgical
resection and subsequent adjuvant therapy remains elusive. To
date, there has been no report on the treatment of recurrent
gliofibroma in the spinal cord. We report a case of gliofiboroma in a
32-year-old woman who underwent surgery three times due to
recurrence and regrowth.

CASE PRESENTATION

The patient was a 32-year-old woman who was diagnosed with
recurrence of intramedullary spinal cord tumor and referred to our
hospital for further treatment. At the age of 13 years, she
underwent surgical resection of intramedullary tumor at the
cervical spinal level in another institution. Before this surgery,
enhancement was observed on gadolinium-enhanced magnetic
resonance imaging (MRI) (Fig. 1A). Histology showed biphasic
tumor consisting of dense proliferation of fibroblast-like spindle
cells and small islands of glial component (Fig. 2A). While glial
cells were positive for glial fibrillary acidic protein (GFAP),
mesenchymal cells were negative for GFAP (Fig. 2B). Silver

staining demonstrated increased reticulin fibers in the mesench-
ymal component (Fig. 2C). These findings confirmed a patholo-
gical diagnosis of gliofibroma.

At 1 month postoperatively, no contrast enhancement was
detected (Fig. 1B). At 3 years postoperatively, contrast enhance-
ment was observed again (Fig. 1C), suspecting tumor recurrence.
However, she stopped visiting the previous hospital on her own
judgment at 8 years postoperatively.

She had left hand clumsiness and gait disturbance 19 years
after the initial surgery. At the first visit in our hospital, manual
muscle test (MMT) score decreased at the left limbs, and deep
tendon reflex was enhanced at both upper limbs and left lower
limb. The Hoffman and Tromner reflexes were positive at the right
hand, and the patient had numbness at the lower leg. ASIA
(American spinal injury association) Impairment Scale(AlS) was D.
MRI at the first visit of our hospital showed an intramedullary
lesion at C6-C7 levels, low signal intensity on T1-weighted image,
low to high signal intensity on T2-weighted image, and
heterogeneous enhancement on gadolinium imaging (Fig. 3).

Since recurrent gliofibroma was suspected from the past
medical history, surgical treatment was performed to attempt
gross total resection (GTR). In the surgical findings, the boundary
with the spinal cord tissue was unclear, and it was difficult to
conduct total resection. Preoperative motor evoked potential
(MEP) of the lower extremities showed positive wave only at the
right abductor hallucis muscle and left quadriceps muscle. These

'Department of Orthopaedic Surgery, Keio University School of Medicine, Tokyo 160-8582, Japan. 2Department of Pathology, Keio University School of Medicine, Tokyo 160-8582,
Japan. 3Central clinical laboratory, Hachioji medical center, Tokyo medical university, Tokyo 193-0998, Japan. “Department of Orthopaedic Surgery, School of Medicine, Fujita

Health University, Aichi 470-1192, Japan. ®email: nagoshi@2002.jukuin.keio.ac.jp

Received: 7 May 2021 Revised: 25 September 2021 Accepted: 26 October 2021

Published online: 05 November 2021

SPRINGER NATURE


http://crossmark.crossref.org/dialog/?doi=10.1038/s41394-021-00461-y&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41394-021-00461-y&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41394-021-00461-y&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41394-021-00461-y&domain=pdf
http://orcid.org/0000-0001-8267-5789
http://orcid.org/0000-0001-8267-5789
http://orcid.org/0000-0001-8267-5789
http://orcid.org/0000-0001-8267-5789
http://orcid.org/0000-0001-8267-5789
http://orcid.org/0000-0002-2324-3780
http://orcid.org/0000-0002-2324-3780
http://orcid.org/0000-0002-2324-3780
http://orcid.org/0000-0002-2324-3780
http://orcid.org/0000-0002-2324-3780
https://doi.org/10.1038/s41394-021-00461-y
mailto:nagoshi@2002.jukuin.keio.ac.jp
www.nature.com/scsandc

K Tokunaga et al.

Fig. 1 Before and after first surgery, the change of enhancement on Gd sagittal (MRI). A Before first surgery, enhancement was observed.
B At 1 month postoperatively, no contrast enhancement was detected. C At 3 years postoperatively, contrast enhancement was

observed again.

Fig. 2 Histological findings at first surgery. A Hematoxylin-eosin staining showed biphasic tumor consisting of dense proliferation of
fibroblast-like spindle cells and small islands of glial component. B Immunostaining of glial fibrillary acidic protein showed glial cells were
positive for glial fibrillary acidic protein (GFAP). C Silver staining showed increased reticulin fibers in the mesenchymal component.

waves disappeared during the surgical process of tumor resection,
and the procedure resulted in 50% partial resection. Immediately
after the surgery, both lower limbs presented complete motor
paralysis but gradually improved to MMT 3 at 1 week post-
operatively. AIS was D.

Histologically, the resected tumor showed biphasic tumor
consisting of mesenchymal and glial component, which is
consistent with recurrence of gliofibroma (Fig. 4A). Immunostain-
ing and silver staining showed similar findings to the primary
tumor. (Fig. 4B, C). The pathological diagnosis of second surgery
was gliofibroma.

Unfortunately, residual tumor existed in contrast-enhanced MRI
at 7 months postoperatively, and walking disability progressed
over time. At 1 year postoperatively, we tried to achieve total
resection once again due to the possibility that the residual tumor
will increase in the future, as encountered in the initial situation.
However, all waves of MEPs, except for the left quadriceps muscle,
were not detected before surgery initiation. The residual tumor on
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the right side of the spinal cord was nearly resected, but the
tumor on the left side was still large and had strong adhesion to
the thinned spinal cord. The tumor was resected as much as
possible but reached only subtotal resection (~80% resection)
because the detected MEP wave of the left quadriceps muscle
disappeared.

Immediately after surgery, only muscle contraction was
observed at both lower extremities, and muscle weakness
gradually improved. Nine months after the third surgery, she
reacquired gait ability. AIS was D. Two years after the final surgery,
no proliferation of the tumor was observed on MRI (Fig. 5), and
neurologic function was maintained to gait with cane.

Statement of ethics

This study received ethical approval from the institutional review
board (20110142). We certify that all applicable institutional
regulations concerning the ethical use of human volunteers were
followed during the course of this research.
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Fig. 4 Histological findings at second surgery. A Hematoxylin-eosin staining showed biphasic tumor consisting of mesenchymal and glial
component. B, C Immunostaining and silver staining showed similar findings to the primary tumor.

DISCUSSION

Gliofibroma is a rare CNS tumor that is not listed in the current World
Health Organization classification [2]. Its nature, pathophysiology,
and appropriate treatment remain elusive due to insufficient
evidence. The primary tumor develops mainly in childhood, and a
female predominance of 2:1 has been reported [3]. The histological
findings show biphasic features of both glial and mesenchymal
characteristics, of which the latter is consistently benign [4]. The
origin of the tumor-initiating cells is considered endothelial,
histiocytic, fibroblastic, or multipotent glial/mesenchymal progenitors
[5, 6]. Most of this tumor has benign properties without necrosis or
microvascular proliferation and presents no metastasis after surgical
resection [4]. MRI characteristics vary among the previous studies,
which showed hypointense to hyperintense on both T1- and T2-
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weighted images. Differential diagnoses are gliomas, including
astrocytomas and ependymomas. Surgical resection was usually
performed as an initial treatment for this neoplasm, but the role of
adjuvant therapy, such as radiation and chemotherapy, remains
controversial.

In contrast to the frequency of development in the brain,
development in the spinal cord is extremely rare, and there have
been only ten cases, including the present case (Table 1).
Although most cases showed therapeutic outcomes for primary
tumor, this study is the first to present recurrent gliofibroma.
Considering our case, even if GTR was performed at the initial
surgery, this rare tumor has the potential to show recurrence with
long-term follow-up. For recurrent gliofibroma, the GTR could not
be achieved due to the adhesive property of this tumor to the
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Fig. 5 Gd sagittal and axial(MRI) at 2 years after the final surgery. No proliferation of the tumor was observed.

Table 1. Gliofibroma at the intramedullary spinal cord.

Year Author Age

1980 Budka [11] 45

1984 Iglesias [12] 0

1991 Vazquez [13] 9

1991 Vazquez [13] 55

1995 Windisch [14] 0.5

1998 Sharma [15] 24

2002 Matsumura [16] 12

2002 Itoh [7] 11

2012 Jones [17] 5

2018 Present case 13 (First)
32
(Recurred)

GTR gross total resection, STR subtotal resection.

spinal cord. Although 2 years have already passed since the last
surgery was performed, careful observation for the remnant
intramedullary tumor is required in the future.

Itoh et al. reported intramedullary gliofibroma, which was
partially resected at the initial surgery [7]. In that case, radiation
therapy (1.8 Gy/day; total, 39.6 Gy) was performed at 3 months
postoperatively. One year after radiation therapy, tumor growth
had ceased, and no neurological deterioration was observed. This
was the only case of subtotal resection following radiation therapy
for spinal cord gliofibroma, and this therapeutic strategy could be
effective against tumor regrowth for a short period. With reference
to that reported case, therapeutic radiation might be useful in
preventing remnant tumor from regrowth in our case. However,
evidence level was quite low for the efficacy of radiation therapy,
and there remain concerns about radiation-induced injury or
tumor in the future [8, 9]. Therefore, performance of radiation
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Therapy Follow-up (year) Outcome
GTR 1 Alive
GTR 4 Alive
STR 1.5 Died
GTR 2.5 Alive
GTR 0.5 Alive
STR 2 Alive
GTR 3 Alive
STR+ radiation 2 Alive
GTR 4 Alive
GTR 8 Alive
STR 1 Alive

should be carefully decided in consideration of the risks and
benefits of this adjuvant therapy.

From previous literatures, gliofibroma is likely to develop more
frequently in the brain (Table 2). To the best of our knowledge, 33
cases in brain tumor have been reported. The total survival rate
was 83.7% during the follow-up period, and 60.5% of patients
underwent GTR. In patients with partial resection, adjuvant
therapy, including radiation and/or chemotherapy, was performed
in several cases, but the prognostic results varied. Among these
studies, Suarez et al. presented a case of a patient who underwent
partial resection of gliofibroma and subsequent chemotherapy
(carboplatin and vincristine), which were effective without any
regrowth for 3 years. In this case, the tumor size reduced to 1.5 X
1.2 cm by surgical resection, and these diameters were larger than
those in our case, which showed 0.7 x 0.8 cm after the last surgery
[10]. Although localization of the tumor was different between
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Table 2. Gliofibroma at the intracranial brain.

Year Author Age
1978 Freide [1] 3.7
1984 Reinhardt [18] 19
1986 Jones [17] 1.6
1988 Jones [17] 3
1990 Bonin [13, 19] 32
1991 Snipes [5] 0.17
1991 Vazquez [13] 0.9
1992 Schober [6] 18
1992 Iglesias [12] 1.2
1993 Rushing [20] 0.5
1993 Cerda- Nicolas [21] 9
1993 Cerda-Nicolas [21] 4
1995 Caldemeyer [22] 8
1995 Caldemeyer [22] 0.5
1996 Prayson [23] 0.3
1998 Molenkamp [24] Unknown
1998 Sharma [15] 10
1998 Sharma [15] 54
2003 Kim Y [25] 25
2003 Kim NR [26] 8
2004 Suarez [10] 0.3
2004 Erguvan-Onal [27] 16
2006 Deb [28] 15
2006 Nomura [29] 24
2007 Goyal [30] 8
2007 Goyal [30] 15
2007 Goyal [30] 40
2009 Sarkar [31] 0.25
2011 Altamirano [32] 7
2013 Jones [17] 04
2013 Gargano [4] 10.7
2015 Kang [3] 61
2016 Ahmad [33] 23

Therapy Follow-up (year) Outcome
Ax+RT+CT 03 Died
GTR 0.5 Alive
Unknown Unknown Died
Unknown Unknown Died
Bx 2 Alive
STR 0.9 Died
GTR 2 Alive
GTR Unknown Unknown
GTR 1.5 Alive
GTR 2 Alive
GTR 0.5 Alive
Bx Unknown Unknown
Bx+CT Unknown Alive
GTR Unknown Alive
STR 3 Alive
Unknown Unknown Unknown
GTR 03 Alive
GTR+RT 0.5 Died
GTR 0.2 Alive
GTR 0.4 Alive
Bx+ CT 3 Alive
GTR 1.2 Alive
GTR Unknown Unknown
GTR 24 Alive
GTR+RT+CT 1 Alive
GTR+RT+CT 2 Alive
GTR+RT 3 Alive
Bx 10 Alive
STR+RT-+CT 0.3 Died
Unknown 3 Alive
GTR+RT+CT 2 Alive
STR 4 Alive
GTR+RT 3 Alive

GTR gross total resection; STR subtotal resection; Ax autopsy; Bx biopsy; RT radiation therapy; CT chemotherapy.

their case and ours, this chemotherapy might be one of the
therapeutic options for inhibition of tumor regrowth.

CONCLUSION

We reported a case of gliofioroma that recurred in the
intramedullary spinal cord. Although it is an extremely rare tumor
and its treatment standard has not been established, GTR is
desirable at the initial surgery. However, there is a risk of
recurrence even after GTR with long-term follow-up. At the
surgical treatment for tumor recurrence, fair adhesion to the spinal
cord is expected, and reoperation and/or adjuvant therapy might
be considered in the future if the tumor regrows and triggers
neurological deterioration.

Data archiving
The data generated during the current study are available from
the corresponding author on reasonable request.
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