
R a d i o l o g y  C a s e  R e p o r t s  1 6  ( 2 0 2 1 )  2 2 9 9 – 2 3 0 5  

Available online at www.sciencedirect.com 

journal homepage: www.elsevier.com/locate/radcr 

Case Report 

Diffuse midline glioma in Ollier disease: A case 

report and a brief review of the literature 

✩ , ✩✩ 

Ahmet Kasım Karabulut, MD 

a , ∗, Sevcan Türk, MD 
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a b s t r a c t 

Ollier disease is a rare condition presenting with enchondromas in an irregular distribution 

within the medullary cavity of bones. The disease is well known for sarcomatous transfor- 

mation to chondrosarcomas. It also increases the risk of other malignancies like leukemia, 

ovarian tumors, and glial tumors. Central nervous system malignancies associated with Ol- 

lier disease are thought to arise by somatic IDH mosaicism with their atypical features of 

distribution, multifocality, and age of onset. We present a case with imaging consistent with 

diffuse midline glioma in a patient with Ollier disease. We conclude with a brief review of 

the literature on Ollier Disease with a focus on central nervous system malignancies, tu- 

morigenesis and pathophysiology. 

© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 
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Introduction 

Ollier disease is a non-hereditary skeletal disorder charac-
terized by multiple enchondromas in the medullary cavity of
bones and usually confined to the metaphyses of the appen-
dicular skeleton in an asymmetric distribution. The disease’s
prevalence is 1 in 100000, and it is the most common subtype
of a spectrum called multiple enchondromatosis [ 1 ,2 ]. There
are six subtypes of multiple enchondromatosis defined by
Spranger et al. based on anatomic site, radiographic appear-
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ance, and mode of inheritance; within this classification,
Ollier disease is called Spranger type I. Maffucci syndrome or
Spranger type II is also a subtype of multiple enchondromato-
sis and is traditionally distinguished from Ollier Disease with
soft tissue hemangiomas [ 3 ]. Type III is metachondromatosis,
which is characterized by enchondromas along with osteoma
and/or osteochondroma like lesions. Spondyloenchondrodys-
plasia or type IV is enchondromatosis of the long bones and
pelvis, combined with vertebral dysplasia (platyspondyly).
Type V or dysspondyloenchondromatosis is distinguished
with irregularity of the vertebral bodies with segmentation
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Fig. 1 – Bilateral hands and left humerus radiographs. Mild endosteal scalloping without cortical destruction (yellow arrow). 
Small sharply defined lytic lesions with chondroid calcifications (white arrow) (color version of figure is available online.) 

Fig. 2 – Left hand and left humerus precontrast T1, fat saturated T2 and postcontrast T1 weighted MR images. T1 
hypointense, T2 hyperintense enhancing lytic lesions without cortical destruction and no surrounding edema were noted 

in the phalanges, metacarpal bones and the left humerus. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

abnormalities and secondary deformities. In type IV and V,
hands and feet are not usually severely affected. Type VI or
cheirospondyloenchondromatosis is characterized by evenly
distributed enchondromatosis of hands and feet with mild
platyspondyly [ 1 ,12 ]. The other subtypes are even rarer when
compared with type I and II [ 1 ,3 ]. 

The onset of Ollier is usually in the first decade of life and
can be complicated by cosmetic deformities, angular defor-
mities (i.e., genu varum, genu valgus), pathological fractures,
limb-length discrepancy, or swelling of the extremities [ 4 ]. 

Enchondromatosis patients are well known for their
predilection of enchondromas to undergo sarcomatous trans-
formation into chondrosarcomas. The incidence of malignant
transformation ranges from 5% to 50%. Apart from the sar-
comatous transformation, there are different types of tumors
associated with Ollier disease such as osteosarcoma, ovar-
ian tumors (Juvenile granulosa cell tumor, Sertoli-Leydig cell
tumor), leukemia (chronic myeloid leukemia, acute myeloge-
nous leukemia), breast adenoma, non-small cell lung cancer,
extra-abdominal desmoid tumor and finally central nervous
system (CNS) tumors [ 4 ]. 

CNS tumors, especially gliomas, accompany Ollier disease
as reported in previous case reports and series. Isocitrate De-
hydrogenase (IDH) somatic mosaicism (especially IDH1) has
been found in recent years in enchondromatosis patients with
gliomas [ 5 ]. 

Here we report a case with multiple enchondromatosis
with diffuse midline glioma. 
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Fig. 3 – Pelvic MRI, pre-contrast T1, fat saturated T2 and postcontrast T1 weighted MR images. Lesions showed similar signal 
pattern as the phalanges, metacarpal bones and humerus. Biopsy related postoperative changes were demonstrated. 

Fig. 4 – T2, FLAIR, postcontrast T1 weighted MR images, DWI, ADC maps and single voxel spectroscopy demonstrated 

midline T2-FLAIR hyperintense, non-enhancing diffuse midline glioma without diffusion restriction. Low NAA and high 

choline ratio was present. 
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Fig. 5 – T2, FLAIR, postcontrast T1 weighted MR images, DWI, ADC maps and single voxel spectroscopy demonstrated 

significant regression in lesion size following therapy. Slightly improved NAA/Cho ratio on MR spectroscopy. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Case report 

A 15-year-old girl presented to the Pediatric Surgery depart-
ment with complaints about a bump on her posterior chest
wall. Her family recognized her problem when she was three
years old and had not realized any progression ever since.
Plain radiographs revealed mild endosteal scalloping without
cortical destruction and small sharply defined lytic lesions
with medullary chondroid calcification in the right scapula
and humerus ( Fig. 1 ). Bilateral hands and left humerus ra-
diographs were obtained and demonstrated similar lesions
consistent with enchondromatosis. Contrast-enhanced MRI
showed T1 hypointense, T2 hyperintense enhancing lytic le-
sions without cortical destruction or surrounding edema in
the phalanges, metacarpal bones, and humeral shaft ( Fig. 2 ).
Biopsy of one of the lesions with similar signal pattern on MRI
in right iliac bone demonstrated enchondroma ( Fig. 3 ). These
findings were consistent with Ollier disease, and the patient
was followed for eight years at irregular time intervals. All
findings were stable during this time, and there was no pro-
gression or regression in any of the lesions. Eight years later,
when she turned 23-years-old, contrast-enhanced MRI of the
 

brain demonstrated T2-FLAIR hyperintense, non-enhancing
diffuse midline glioma in the pons with high choline/NAA ra-
tio on MR spectroscopy ( Fig. 4 ). Biopsy was not obtained due to
high post-operative complication risk. The patient was treated
with concomitant chemoradiotherapy. Temozolomide cycles
with synchronous radiotherapy were delivered, and follow-up
with contrast-enhanced MRI exams of the brain at 2-3-month
intervals were consistent with stable findings. The last MRI re-
vealed significant regression in the lesion and was considered
good response to treatment ( Fig. 5 ). 

Discussion 

Historically, several theories have been proposed on the
pathophysiology of enchondromatosis. The initial focus was
on enchondromas, and it was proposed that these benign car-
tilaginous medullary tumors are just displaced normal phy-
seal cartilage cells. Another proposed theory stated that these
lesions resulted from abnormal signaling pathways in orga-
nizing the proliferation and differentiation of cartilaginous
tissue. Early researchers believed that these tumor-like lesions
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Table 1 – Ollier disease and intracranial tumors. 

Patient Author Age/ 
Gender 

Site Histology 

1 Becker and Thron (1979) [ 16 ] 26/? Right frontal lobe Grade 2 oligoastrocytoma 
2 Rawlings et al. (1987) [ 17 ] 29/M 1. Right cerebellum 2. Right 

frontal lobe and corpus 
callosum 

Anaplastic astrocytoma 

3 Mellon et al. (1988) [ 18 ] 34/M Right frontal lobe Grade 2 astrocytoma 
4 Schwartz et al. (1987) [ 19 ] 38/M Temporal/parietal lobe Astrocytoma 
5 Patt et al. (1990) [ 20 ] 24/M Brainstem Low grade astrocytoma 
6 Bendel and Gelmer (1991) [ 21 ] 29/F Left frontal High grade astrocytoma 
7 Chang et. al. (1994) [ 22 ] 23/M Left temporal, left occipital, 

right frontal and right parietal 
lobes 

Anaplastic astrocytoma 

8 Chang et al. (1994) [ 22 ] 25/M Right frontal Oligodendroglioma 
9 Chang et al. (1994) [ 22 ] 46/M Bilateral frontal lobes, crossing 

midline 
Oligoastrocytoma 

10 Hofman (1998) [ 23 ] 28/M Left temporal lobe and 
brainstem 

Low grade astrocytoma 
(biopsy from left temporal 
lobe lesion) 

11 Balcer et al. (1999) [ 24 ] 23/F Pons No biopsy. Imaging 
consistent with 
astrocytoma 

12 Frappaz et al. (1999) [ 25 ] 16/M Brainstem No biopsy. Imaging 
consistent with 
astrocytoma 

13 Simsek et al. (2002) [ 26 ] 7/F Right frontal lobe Low grade astrocytoma 
14 Mahafza et al. (2004) [ 27 ] 21/F Right frontal lobe and 

brainstem 

Low grade astrocytoma 

15 Koc and Koc (2006) [ 28 ] 28/F Cerebrum Astrocytoma 
16 Ranger (2009) [ 29 ] 6/F Left thalamus Glioblastoma multiforme 
17 Walid and Troup (2008) [ 30 ] 14/M Posterior fossa Anaplastic astrocytoma 
18 Hori et al. (2010) [ 31 ] 19/M Extensive supra- and 

infratentorial disease 
Anaplastic astrocytoma 

19 Bathla et al. (2012) [ 8 ] 16/M Multiple lesions in both frontal 
lobes 

Low grade astrocytoma 

20 Pearce et al. (2012) [ 13 ] 19/M Bilateral frontal, temporal, 
parietooccipital region 

Low grade astrocytoma 

21 Gajavelli et al. (2016) [ 14 ] 55/F Left frontal, temporal and 
parietal lobes 

Anaplastic astrocytoma 

22 Achiha et al. (2017) [ 15 ] 32/M Left frontal lobe Oligodendroglioma 
23 Current case 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

were just hamartomatous growth of chondrocytes due to the
failure of enchondral ossification [ 2 ]. 

With the arrival of the molecular era, heterozygous and
missense mutations in parathyroid-related peptide type 1 re-
ceptor (PTHR1) was thought to be the primary culprit; how-
ever, it turned out that this gene was not the cause but a prob-
able contributor to the disease process [ 6 ]. 

Amary et al. and Pansuriya et al. discovered that mutant
IDH pathways contribute to the tumorigenesis in enchondro-
matosis patients with gliomas [ 1 ,7 ]. IDH1 (affecting arginine
132) and IDH2 (affecting arginine 172) hotspot mutations were
found in enchondromas of Ollier Disease and Maffucci syn-
drome. Chondrocytes along with the normal blood and bone
marrow cells surrounding the tumor also have these muta-
tions, which eventually led to the conclusion that this is a
post-zygotic event that results in somatic mosaicism. More-
over, even in the same tumor, there is mosaicism among tu-
mor cells. This finding explains the multifocality of gliomas
and the irregular distribution of enchondromas in these pa-
tients [ 1 ,7 ,8 ,9 ]. 

IDH1R132H, followed by IDH1R172S, are the most common
mutations in gliomas seen within Ollier disease and Maffucci
syndrome patients [ 5 ]. However, the other types of tumors
tend to have different mutations, such as chondrosarcomas
with IDH1R132C [ 9 ]. Tan et al. found IDH2M131I mutation in a
focus of multifocal infiltrating glioma in a patient with Ollier
disease, supporting the tendency of multifocality [ 10 ]. Ollier
disease patients are susceptible to malignancies developing
in different sites of the body due to somatic IDH mosaicism. 

Our patient had diffuse midline glioma associated with
multiple enchondromatosis. The tumor was responsive to
concomitant chemoradiotherapy and was found to gradually
regress after two years of therapy. Given that the five-year sur-
vival is less than 3% in diffuse midline glioma patients with-
out Ollier disease, we can speculate that our patient has a
more favorable prognosis. Nevertheless, the mean survival of
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patients with Ollier disease and a CNS malignancy is unclear
since there have been only 23 cases described, including our
current case ( Table 1 ). 

Retrospective analysis of Ollier disease cases with gliomas
by Bathla et al. found that these patients’ age range from 6 to
46 years, have a male-to-female ratio of 2:1, and 31.5% of cases
are multifocal. Bathla et al. reported that 50% of patients have
a tumor in the frontal lobe, and 37.5% occur in the brainstem
[ 8 ]. 

Subsequently, three more cases were published by other
authors, and three of these lesions were in the frontal lobe
[ 13 –15 ]. The fourth case (our current patient) has a brainstem
lesion. Of these four cases, there were two males and two fe-
males, and the mean age was 27.2 years. The age of onset
of non-Ollier-associated diffuse midline gliomas is nine years
old, and the prognosis is very poor [ 5 ]. However, our patient
was diagnosed at the age of 23, and the disease seems to be
under control after treatment with chemoradiotherapy. 

The risk of malignancy in enchondromatosis patients in-
creases the need for screening with the aim for early diagno-
sis and treatment. Since gliomas, like most malignancies, may
have better outcomes when diagnosed early, screening these
patients with MRI at regular intervals may be necessary. A ret-
rospective evaluation of clinical and radiological data of Ollier
disease and Maffucci syndrome by Mandonnet et al. showed
that follow-up of these patients with brain MRI at regular in-
tervals is helpful since the rate of glioma in Ollier disease and
Maffucci syndrome may be close to 5% [ 11 ]. 

R E F E R E N C E S  

[1] Pansuriya TC , Kroon HM , Bovee J . Enchondromatosis: 
insights on the different subtypes. Int J Clin Exp Pathol 
2010;3:557–69 .

[2] Kumar A , Jain V , Bharadwaj M , Arya R . Ollier disease: 
pathogenesis, diagnosis, and management. Orthopedics 
2015;38:e497–506 .

[3] Spranger JW , Brill PW , Poznanski AK . Bone Dysplasias, An 

Atlas of Genetic Disorders of Skeletal Development. New 

York: Oxford University Press; 2002. p. 554–70 .
[4] Kumar A , Jain V , Bharadwaj M , Arya R . Ollier disease: 

pathogenesis, diagnosis, and management. Orthopedics 
2015;38:e497–506 .

[5] Bonnet C , Thomas L , Psimaras D , Bielle F , Vauleon E ,
Loiseau H , et al. Characteristics of gliomas in patients with 

somatic IDH mosaicism. Acta Neuropathol Commun 

2016;4:31 .
[6] Couvineau A , Wouters V , Bertrand G , Rouyer C , Gérard B ,

Boon LM , Grandchamp B , Vikkula M , Silve C , et al. PTHR1 
mutations associated with Ollier disease result in receptor 
loss of function. Hum Mol Genet 2008;17:2766–75 .

[7] Amary MF , Damato S , Halal D , et al. Ollier disease and 

Maffucci syndrome are caused by somatic mosaic mutations 
of IDH1 and IDH2. Nat Genet 2011;43(12):1262–5 .

[8] Bathla G , Gupta S , Ong CK . Multifocal intracranial 
astrocytoma in a pediatric patient with Ollier disease. Indian
J Radiol Imaging 2012;22:58–62 .

[9] Schaefer I-M , Hornick JL , Bovée JVMG . The role of metabolic 
enzymes in mesenchymal tumors and tumor syndromes: 
genetics, pathology, and molecular mechanisms. Lab 
Investig J Tech Methods Pathol 2018;98:414–26 .
[10] Tan CL , Vellayappan B , Wu B , et al. Molecular profiling of 
different glioma specimens from an Ollier disease patient 
suggests a multifocal disease process in the setting of IDH 

mosaicism. Brain Tumor Pathol 2018;35:202–8 .
[11] Mandonnet E , Anract P , Martin E , Roujeau T , Spena G ,

Cormier-Daire V , et al. Brain and skull base MRI findings in 

patients with Ollier-Maffucci Disease: a series of 12 
patient-cases. Clin Neurol Neurosurg 2017;160:147–51 .

[12] Kaissi AA , Roetzer K , Klaushofer K , Grill F . Acroform type of 
enchondromatosis associated with severe vertebral 
involvement and facial dysmorphism in a boy with a new 

variant of enchondromatosis type I1 of Spranger: case report
and a review of the literature. Cases J 2008;1(1):324 .

[13] Pearce P , Robertson T , Ortiz-Gomez JD , Rajah T , Tollesson G . 
Multifocal supratentorial diffuse glioma in a young patient 
with Ollier disease. J Clin Neurosci 2012;19(3):477–8 .

[14] Gajavelli S , Nakhla J , Nasser R , Yassari R , Weidenheim KM ,
Graber J . Ollier disease with anaplastic astrocytoma: A 

review of the literature and a unique case. Surg Neurol Int 
2016;7(Suppl 23):S607–11 .

[15] Achiha T , Arita H , Kagawa N , Murase T , Ikeda JI , Morii E ,
et al. Enchondromatosis-associated oligodendroglioma: case 
report and literature review. Brain Tumor Pathol 
2018;35(1):36–40 .

[16] Becker W , Thron A . Dyschondroplasie mit gliomatosem 

hirntumor: Oritter histologisch gesicherter fall. Arch Orthop 

Trauma Surg 1979;93:141–4 [Article in German] .
[17] CE Rawlings , DE Bullard , Burger PC , Friedman AH . A case of 

Ollier’s disease associated with two intracranial gliomas. 
Neurosurgery 1987;21:400–3 .

[18] Mellon CD , Carter JE , Owen DB . Ollier’s disease and 

Maffucci’s syndrome: distinct entities or a continuum. case 
report: enchondromatosis complicated by an intracranial 
glioma. J Neurol 1998;235:376–8 .

[19] Schwartz HS , Zimmerman NB , Simon MA , Wroble RR ,
Millar EA , Bonfiglio M . The malignant potential of 
enchondromatosis. J Bone Joint Surg Am 1987;69:269–74 .

[20] Patt S , Weigel K , Mayer HM . A case of dyschondroplasia 
associated with brain stem glioma: diagnosis by stereotactic 
biopsy. Neurosurgery 1990;27:487–91 .

[21] Bendel CJ , Gelmers HJ . Multiple enchondromatosis (Ollier’s 
disease) complicated by malignant astrocytoma. Eur J Radiol 
1991;12:135–7 .

[22] Chang S , Prados MD . Identical twins with Ollier’s disease and
intracranial gliomas: Case report. Neurosurgery 
1994;34:903–6 .

[23] Hofman S , Heeg M , Klein JP , Krikke AP . Simultaneous 
occurrence of a supra- and an infratentorial glioma in a 
patient with Ollier‘s disease: More evidence for 
non-mesodermal tumor predisposition in multiple 
enchondromatosis. Skeletal Radiol 1998;27:688–91 .

[24] Balcer LJ , Galetta SL , Cornblath WT , Liu GT . 
Neuro-ophthalmologic manifestations of Maffucci’s 
syndrome and Ollier’s disease. J Neuroophthalmol 
1999;19:62–6 .

[25] Frappaz D , Ricci AC , Kohler R , Bret P , Mottolese C . Diffuse 
brain stem tumor in an adolescent with multiple 
enchondromatosis (Ollier’s disease). Childs Nerv Syst 
1999;15:222–5 .

[26] Simsek S , Seckin H , Belin D . Ollier’s disease with intracranial 
glioma. Turk Norosirurji Derg 2002;12:66–9 .

[27] Mahafza WS . Multiple enchondromatosis Ollier’s disease 
with two primary brain tumors. Saudi Med J 2004;25:1261–3 .

[28] Koc F , Koc Z . Ollier disease anaplastic mixed 

oligoastrocytoma: A rare association with brain tumors. 
Neurosurg Q 2006;4:195–7 .

http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0001
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0001
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0001
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0001
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0002
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0002
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0002
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0002
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0002
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0003
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0003
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0003
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0003
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0004
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0004
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0004
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0004
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0004
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0005
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0005
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0005
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0005
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0005
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0005
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0005
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0005
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0006
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0006
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0006
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0006
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0006
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0006
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0006
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0006
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0006
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0006
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0006
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0007
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0007
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0007
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0007
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0007
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0008
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0008
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0008
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0008
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0009
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0009
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0009
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0009
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0010
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0010
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0010
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0010
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0010
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0011
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0011
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0011
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0011
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0011
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0011
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0011
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0011
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0012
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0012
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0012
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0012
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0012
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0013
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0013
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0013
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0013
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0013
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0013
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0014
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0014
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0014
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0014
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0014
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0014
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0014
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0015
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0015
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0015
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0015
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0015
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0015
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0015
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0015
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0016
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0016
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0016
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0017
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0017
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0017
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0017
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0017
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0018
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0018
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0018
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0018
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0019
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0019
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0019
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0019
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0019
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0019
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0019
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0020
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0020
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0020
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0020
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0021
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0021
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0021
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0022
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0022
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0022
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0023
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0023
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0023
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0023
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0023
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0024
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0024
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0024
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0024
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0024
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0025
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0025
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0025
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0025
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0025
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0025
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0026
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0026
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0026
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0026
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0027
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0027
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0028
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0028
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0028


R a d i o l o g y  C a s e  R e p o r t s  1 6  ( 2 0 2 1 )  2 2 9 9 – 2 3 0 5  2305 
[29] Ranger A , Szymczak A , Hammond RR , Zelcer S . Pediatric 
thalamic glioblastoma associated with Ollier disease 
(multiple enchondromatosis): A rare case of concurrence. J 
Neurosurg Pediatr 2009;4:363–7 .

[30] Walid MS , Troup EC . Cerebellar anaplastic astrocytoma in a 
teenager with Ollier Disease. J Neurooncol 2008;89:59–62 .
[31] Hori K , Matsumine A , Niimi R , Maeda M , Uchida K ,
Nakamura T , et al. Diffuse gliomas in an adolescent with 

multiple enchondromatosis (Ollier’s disease). Oncol Lett 
2010;1:595–7 .

http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0029
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0029
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0029
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0029
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0029
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0030
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0030
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0030
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0031
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0031
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0031
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0031
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0031
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0031
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0031
http://refhub.elsevier.com/S1930-0433(21)00341-1/sbref0031

	Diffuse midline glioma in Ollier disease: A case report and a brief review of the literature
	 Introduction
	 Case report
	 Discussion
	 References


