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Case report

Epigenome-wide data collection in a case of gliofibroma
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A b s t r a c t

Gliofibroma is a rare tumour entity with glial and mesenchymal histological features. We describe the case of  
a 30-year-old woman who presented with a short history of intermittent left-sided facial pain and paraesthesia of 
the left upper extremity. Histologically, the tumour consisted of a mixture of glial fibrillary acidic protein (GFAP)-pos-
itive glial cells and collagen-rich stroma. Immunohistochemical and molecular analysis showed no IDH1/2, BRAF, 
H3F3A mutations or ATP-dependent helicase (ATRX) loss in this tumour. Illumina Infinium HumanMethylation450 
BeadChip array (HM450) methylation profile of the tumour was different from typical glioma entities. Genome-wide 
DNA copy number analysis showed partial loss of chromosome 3 and 8. All previous cases are reviewed. Our data 
support the classification of gliofibroma as a rare, but distinct brain tumour entity with good prognosis.
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Introduction

Gliofibroma is a rare tumour entity. Only 43 cas-
es including this patient have been reported to date 
in the English literature (Table I) [1-4,6,7,9-12,14-20, 
24,26-31,33-39]. The first case was described by 
Friede in 1978 [11]. Its biphasic histological appear-
ance comprises of glial and mesenchymal features. 
The glial component can vary between a low- and 
high-grade level of differentiation resulting in vary-
ing prognostic outlooks, while the mesenchymal 
part persistently shows benign behaviour [10,12,35]. 
However, one case was reported that progressed 
despite lacking histopathological signs of higher 
grade of its glial component. The majority of cases 

are described as low-grade and mostly affect young-
er patients within the first two decades of life. The 
age ranges from 11 days to 58 years [12,15,19] (see 
Table I). Tumours are known to form in the hemi-
spheres, as well as the cerebellum, the ventricles, the 
spinal cord and the brainstem. They are believed to 
develop de novo. As an exception, one case emerged 
from hamartoma-like lesions [4,11,15,30] and an- 
other after treatment of a pilocytic astrocytoma [1]. 
Some gliofibromas show calcifications that can be 
quite pronounced and even lead to the first radio-
logic impression of meningioma [19,20]. Besides 
surgical resection, no clear management guidelines 
exist. Complete surgical excision has been described 
as an important form of treatment [12]. Eleven out 
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Table I. List of all reported gliofibromas in the literature with the available clinical data

No. Author Age Sex Location Surgery Adjuvant treatment Outcome

1 Friede 3.9 y F Brainstem Autopsy RT/CT 3 m (dead)

2 Budka and Sunder-
Plassmann

45 y F Spinal cord PR None 1 y (alive)

3 Iglesias et al. 11 d M Spinal cord PR None 4 y (alive)

4 Reinhardt and Nahser 16 y F Cerebrum CR None 6 m (alive)

5 Vázquez et al. 9 y F Spinal cord PR RT 18 m (dead)

6 Vázquez et al. 5.6 y M Spinal cord PR RT 2.5 y (alive)

7 Vázquez et al. 11 m F Cerebrum PR None 2 y (alive)

8 Snipes et al. 2 m F Thalamus/posterior fossa PR None 16 m (dead)

9 Schober et al. 18 y M Cerebrum CR ND ND

10 Iglesias-Rozas et al. 1.2 y F Cerebrum CR None 18 m (alive)

11 Cerda-Nicolas and Kepes 9 y M Cerebrum CR ND 5.5 m (alive)

12 Cerda-Nicolas and Kepes 4 y F IV ventricle Biopsy ND ND

13 Rushing et al. 6 m F IV ventricle CR None 2 y (alive)

14 Windisch et al. 5 m M Spinal cord PR None 7 m (alive)

15 Caldenmeyer et al. 8 y M Cerebrum Biopsy CT ND (alive)

16 Caldenmeyer et al. 6 m F Cerebellum CR None ND (alive)

17 Prayson 3 m M Cerebrum PR None 3 y (alive)

18 Sharma et al. 20 y M Cerebrum CR None 1 y (alive)

19 Sharma et al. 24 y F Spinal cord PR None 2 y (alive)

20 Sharma et al. 54 y M Cerebrum CR RT 6 m (dead)

21 Mölenkamp et al. ND ND ND ND ND ND

22 Matsumara 12 y F Spinal cord CR ND 2.8 y (alive)

23 Erguvan-Önal et al. 16 y M Cerebrum CR None 14 m (alive)

23 Kim et al. 25 y M Cerebrum CR None 2 m (alive)

25 Suárez et al. 4 m M Suprasellar Biopsy CT 3 y (alive)

26 Deb et al. 15 y ND Brainstem CR None ND

27 Nomura et al. ND ND ND ND ND ND

28 Goyal et al. 8 y M Cerebrum ND RT/CT 1 y (alive)

29 Goyal et al. 15 y F III ventricle PR RT/CT 2 y (alive)

30 Goyal et al. 40 y M Cerebrum CR RT 3 y (alive)

31 Sarkar et al. 3 m F II/III ventricle Biopsy None 10 y (alive)

32 Prayson et al. 19 y F Spinal cord ND ND ND

33 Gargano et al. 10.7 y F Cerebrum CR None 2 y (alive)

34 Escalante Abril et al. 50 y F Cerebrum Biopsy None 1 m (dead)

35 Jones et al. ND ND ND ND ND ND

36 Jones et al. ND ND ND ND ND ND

37 Jones et al. ND ND ND ND ND ND

38 Jones et al. ND ND ND ND ND ND

39 Kang et al. 58 y F Cerebrum PR None 4 y (alive)

40 Ahmad et al. 23 y F Brainstem PR RT 3 y (alive)

41 Amoroso et al. ND ND ND ND ND ND

42 Kaneva et al. 12 m M Brainstem PR RT/CT 21 m (dead)

43 Behling et al. 30 y F Cerebrum CR None 4.9 y (alive)

CR – complete resection, PR – partial resection, CT – chemotherapy, RT – radiotherapy, d – days, m – months, y – years, ND – no data available
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of twelve patients that initially received complete 
resection of the tumour lesion (Table I) were report-
ed as being alive, while 2 patients were presented 
in the literature without information about the fur-
ther clinical course. However, it is important to note 
that the reported follow-up intervals vary widely. 
As adjuvant treatment several chemotherapeutic 
agents have been applied. After lesion biopsy Suárez 
et al. successfully applied a vincristine and carbopla-
tin regimen [37]. Goyal et al. suggest temozolomide 
as an adjuvant treatment for high-grade and recur-
rent gliofibromas [14]. Recently, a case harbouring 
a v-Raf murine sarcoma viral oncogene homolog B  
(BRAF(V600E)) mutation received vemurafenib, 
which was reported to have stabilized the residual 
tumour for some time [18]. However, there are no 
sufficient data on the efficacy of chemotherapy in 
this rare tumour entity. Sarkar et al. even suggest 
conservative treatment if the histology is benign 
(case with the longest follow-up, 10 years alive) [33].

Due to its rarity, the development as well as the 
clinical features of gliofibroma remain poorly under-
stood. To date it is not listed as a separate tumour 
entity in the World Health Organization (WHO) clas-
sification [22]. However, in the era of molecular diag-
nostics and classification of central nervous system 

(CNS) tumours, it is necessary to reconsider the classifi-
cation of rare tumours such as gliofibroma beyond the 
known histopathological characteristics. We therefore 
present a case of gliofibroma together with the histo-
pathological and additional molecular data. 

Clinical summary

A 30-year-old woman came to our outpatient 
clinic and presented with a short history of episodic 
left-sided facial tension. She also complained of inter-
mittent paraesthesia of her left arm along dermatome 
C8 usually occurring in the morning. An magnetic res-
onance imaging (MRI) of the cervical spine revealed  
a disc prolapse in the segment C5/6. But electrophysi-
ological assessment was unremarkable. In the further 
course she developed a pressure sensation behind 
her right eye accompanied by blurred vision, which 
led to a cranial MRI scan. It showed a space occupying 
the lesion in the superior frontal gyrus of the right 
hemisphere with strong peripheral contrast enhance-
ment and central sparing, measuring approximately  
8 mm in diameter (Fig. 1). MR spectroscopy was uncer-
tain regarding the entity of the lesion. On the day of 
her first visit, her neurological exam was unremark-
able. Her prior medical history comprised of a urethral 

Fig. 1. Preoperative MRI. A-C) A small irregular intraparenchymal lesion with enhancement in postcontrast 
T1-weighted sequences (axial, coronal and sagittal sequences, respectively). D-F) Depict the corresponding 
T2-weighted images.
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stricture and mild hypothyroidism. Complete surgical 
resection was achieved. Intraoperatively, the tumour 
appeared as firm yellow-grey tissue. The operation as 
well as the postoperative course were uneventful, and 
the patient made a quick recovery. No adjuvant treat-
ment was done. At the follow-up visit 4 years and  
11 months after surgical resection she was in good 
clinical status and without neurological deficits. The 
MRI showed no signs of tumour recurrence.

Pathology findings

Histopathological evaluation of the tumour tis-
sue showed a biphasic glial and mesenchymal pat-

tern, fitting the diagnosis of gliofibroma. Reference 
assessments from the Department of Pathology in 
Düsseldorf and Bonn were attained and approved 
the diagnosis. Figure 2 illustrates the histopatho-
logical findings that led to the diagnosis of gliofi-
broma. A clear biphasic appearance was observed 
(Fig. 2A, B), with a glial (glial fibrillary acidic protein 
[GFAP]-positive, Fig. 2D) and a fibroblastic compo-
nent (Elastica-van Gieson positive, Fig. 2H). MIB-1 
immunopositivity was estimated to be below 3% 
with similar distribution among the different tumour 
compartments. Nuclear staining for P53 was seen in 
less than 1% of tumour cells. Cluster of differentia-

Fig. 2. Histopathological assessment. A) HE-staining of an intraoperative frozen section with multiple 
tumour lesions within reactive central nervous system (CNS) tissue. B) HE-staining after formalin fixation 
highlighting the infiltrative nature and biphasic pattern of the tumour. C) HE-staining with higher mag-
nification shows rounded glial cells and alternating fibroblastic nuclei of mesenchymal deposits. D) GFAP 
immunostaining confirming the astrocytic nature of the glial component (brown colour). E) Except for endo-
thelia, the tumour lacks immunoreactivity for CD34. F) MIB-1 staining with low proliferative activity (less 
than 3% of nuclei stained). G) Synaptophysin immunostaining with strong reaction of adjacent CNS tissue 
(left) but no clear staining of tumour cells (right). H) Elastica van Gieson staining highlights collagen within 
the tumour (red). Original magnification A, B, E, F: 100×, C, D: 200×, inlay for B, C: 400×.
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tion 34 (CD34) expression was restricted to endothe-
lia. Synaptophysin and neurofilament were absent 
in the tumour. Epithelial membrane antigen (EMA) 
staining showed a paranuclear dot pattern in only 
few cells in isolated areas. Immunohistochemical 
staining showed no positive results for the isocitrate 
dehydrogenase (IDH)-1(R132H) and BRAF(V600E) 
mutation specific antibodies. Nuclear staining for 
oligodendrocyte transcription factor (Olig2) was 
absent while signal transducer and activator of 
transcription 6 (Stat6) was partially positive within 
tumour nuclei. No nuclear ATP-dependent helicase 
(ATRX) loss was seen in the tumour tissue. DNA isola-
tion and subsequent sequencing of IDH1/2 exons 4  
and H3F3A exon 1 showed wild-type sequences.

A 450k methylation array was done at the Depart-
ment of Neuropathology of the University Hospital in 
Heidelberg. It showed partial loss of chromosome 3 and 
8 in the copy number profile. There was no match with 
any of the established methylation class entities of the 
Neuropathology Brain Tumor classifier [5]. The closest 
similarity was seen to the methylation profile of schwan-
nomas. The MGMT promoter was unmethylated.

Discussion

We describe a case of gliofibroma. Due to its rar-
ity, very little information on clinical and molecular 
characteristics of this tumour entity exist. Immuno-
histochemistry and molecular analysis for IDH-1/2  
and Olig2 were negative and there was nuclear 
staining for ATRX, indicating no loss. These findings 
argue for the astrocytic origin of gliofibroma, while 
Stat6 was partially positive indicating some astro-
cytic relation [25]. Several authors cited a source 
that supposedly discovered a loss of heterozygosis 
of chromosome 10 and 17 [12,24]. However, taking 
a closer look at the cited source, it clearly states dif-
ferent facts. First of all, the analysed tumour tissues 
were not gliofibromas but two desmoplastic infan-
tile astrocytomas (DIA). Additionally, only chromo-
some 10 and 17 were checked for allelic loss and 
were found to be unharmed [23]. 

Of 42 cases described in the literature, to our 
knowledge this is the first time a 450k methylation 
array is reported. It showed a partial loss on chromo-
some 3 and 8. The methylation array showed a slight 
similarity with the results found in schwannomas [5]. 
Interestingly, it has been suggested to rename this 
tumour type glioneurofibroma, based on observed 
Schwann cell like features of the mesenchymal com-

ponent [38]. Another source described a histopatho-
logical variant of gliofibroma with signs of ependymo-
ma, coining the term “desmoplastic ependymoma” 
[40]. It has also been proposed that gliofibroma and 
desmoplastic infantile ganglioglioma (DIG) should be 
regarded as the same tumour entity [31].

In fact, an important differential diagnosis that 
has to be considered when encountering an alleged 
gliofibroma is the desmoplastic infantile astrocyto-
ma (DIA). Like gliofibroma it expresses fibroblastic 
and astrocytic features. In contrast, it has distinct 
clinical features. It typically shows dural attach-
ment and forms large cysts. It mainly affects infants 
between the age of 1 to 24 months, and it shows  
a good clinical prognosis after surgical resection 
[22]. Gliofibroma, on the other hand, was discovered 
in patients ranging from infancy to older adulthood 
and may take a malignant course [10]. 

Even though complete surgical resection is wide-
ly viewed as the most important treatment, due to 
the small number of reported cases no clear manage-
ment guidelines exist. A few cases received experi-
mental chemotherapy regimens [14,18,37]. Interest-
ingly, a loss on chromosome 8 has been reported in 
one case of DIA suggesting a genetic similarity to 
gliofibroma [21]. Recently, a detailed molecular char-
acterization of 4 DIAs and 10 desmoplastic infantile 
gangliogliomas (DIGs) has been reported. Partial loss 
on chromosome 5, 10 and 21 was observed. Overall, 
there was no significant genetic pattern of differ-
ence between DIAs and DIGs. One case harbouring 
a BRAF mutation was identified [13]. Nevertheless,  
a very recent whole-genome sequencing-based study 
of different paediatric low-grade glioma revealed  
a new gene fusion involving fragile X-related protein 1  
(FXR1) and BRAF in one investigated DIG case [41].

For further molecular insights into the tumour 
entity gliofibroma, it would be of great interest to 
attain separate molecular analyses of the glial and 
fibrous compartments to address the question 
whether the fibrous compartment is reactive or neo-
plastic in nature. However, since the compartmen-
talization is on a microscopic level, laser captured 
microdissection would be necessary in such cases. 

The distinct clinical characteristics of gliofibroma 
and desmoplastic infantile astrocytoma underline the 
importance of distinguishing these two tumour enti-
ties. Even though some histopathological similarities 
exist, on the molecular level no clear similarities have 
been shown. According to literature reviews, especially  
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immunohistochemical astrocytic markers are mostly 
absent in the mesenchymal component of gliofibro-
ma [7]. Thus, the proposition to file gliofibroma and 
DIA/DIG as similar tumour types is not sustainable. 
We believe that gliofibroma should be viewed as an 
independent tumour entity and therefore be listed as 
such in the WHO classification. In light of the regular 
adjustments of the classification of low-grade glio-
mas on the basis of molecular insight [8,32], the clas-
sification of rare tumour entities such as gliofibromas 
needs to be considered for adjustments as well. 

Conclusions

This rare case of gliofibroma is presented here to 
emphasize the differential diagnosis when encoun-
tering a tumour with fibroblastic and glial compo-
nents. Further molecular investigations are neces-
sary in order to form a more complete picture of the 
histopathological features of gliofibroma. The new 
molecular insights presented with this case underline 
that gliofibroma is not just a desmoplastic variant of 
a low-grade glioma but a distinct tumour entity that 
should be listed as such in the WHO classification.
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