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Table 1 Selected cases from literature review 

Ref. Ca

se 

n 

Se

x 

Age 

at 

Mtx 

Primary 

tumour site 

Diagnosis Metastatic sites Months 

before Mtx 

onset 

Surg

ery 

RT CH

T 

VA/V

P 

shunt 

IntraC

NS 

Mtx 

Metastatic oligodendrogliomas 

James, 

1951[1] 

1 F 29 R parietal lobe Oligodendrogli

oma 

Bone, cervical 

lymphnodes, 

lungs, scalp 

48 Yes Yes No NA Yes 

Spataro, 

1968[2] 

1 F 10 R parietal lobe Oligodendrogli

oma 

Bone, scalp, soft 

tissue, liver 

36 Yes Yes No NA Yes 

Braun, 

1968[3] 

1 F 26 L frontal lobe Oligodendrogli

oma 

Temporal 

subcutaneous 

tissues 

1 NA No No No NA 

Jellinger, 

1969[4] 

1 F 60 L frontal lobe Oligodendrogli

oma 

Bone 30 Yes No No NA Yes 

Smith,1969

[5] 

1 M 45 L frontal lobe Oligodendrogli

oma 

Bone marrow NA Yes NA NA NA NA 

Eade, 

1971[6] 

1 F 22 Spinal cord Oligodendrogli

oma 

Bone 8 Yes No NA No NA 



Eade, 

1971[6] 

2 M 24 L thalamus Oligodendrogli

oma 

Bone 10 Yes Yes NA Yes NA 

Kernohan, 

1971[7] 

1 N

A 

3,5 NA Oligodendrogli

oma 

Lymphnodes, 

lungs, adrenal 

NA NA NA NA NA NA 

Cappelaer

e, 1972[8] 

1 M 22 L temporal 

lobe 

Oligodendrogli

oma 

Bone, cervical 

lymphnodes, 

parotid gland 

22 Yes No NA NA Yes 

Cappelaer

e, 1972[8] 

2 F 58 R frontal lobe Oligodendrogli

oma 

Bone, 

paravertebral 

lymphnodes 

12 Yes Yes NA NA Yes 

Brander, 

1972[9] 

1 F 42 L thalamus Oligodendrogli

oma 

Pleura, lung 144 No Yes NA NA NA 

Schuster, 

1976[10] 

1 F 61 L fronto-

parietal lobe 

Oligodendrogli

oma 

Bone 1 Yes No No No NA 

Kummer, 

1977[11] 

1 M 47 R parietal lobe Oligodendrogli

oma 

Bone, 

paratracheal 

lymphnodes, 

lung 

84 Yes Yes NA NA Yes 



Becker, 

1978[12] 

1 F 1,5 L temporo-

occipital 

region 

Oligodendrogli

oma 

Peritoneum, 

diaphragm, 

pericardium, 

liver 

1 Yes No Yes NA Yes 

Ordonez, 

1981[13] 

1 F 34 L frontal lobe Oligodendrogli

oma 

Bone, massetere, 

cervical 

lymphnodes 

16 Yes Yes No Yes Yes 

Newman, 

1985[14] 

1 M 41 R fronto-

parietal 

region 

Oligodendrogli

oma 

Bone marrow 6 Yes Yes No No No 

Nakamura

, 1985[15] 

1 M 38 R frontal lobe Anaplastic 

oligodendrogli

oma 

Bone 72 Yes Yes Yes NA Yes 

Macdonal

d, 1989[16] 

1 F 39 NA Oligodendrogli

oma 

Bone, cervical 

lymph nodes 

36 Yes No No NA NA 

Macdonal

d, 1989[16] 

2 N

A 

47 NA Oligodendrogli

oma 

Bone, cervical 

lymph nodes 

36 Yes No No NA NA 

Macdonal

d, 1989[16] 

3 N

A 

17 NA Oligodendrogli

oma 

Bone, scalp, 

cervical 

lymphnodes 

86 Yes No No NA NA 



Macdonal

d, 1989[16] 

4 N

A 

35 NA Oligodendrogli

oma 

Bone, scalp, 

cervical 

lymphnodes 

34 Yes Yes No NA NA 

Macdonal

d, 1989[16] 

5 N

A 

49 NA Oligodendrogli

oma 

Bone 24 Yes Yes Yes NA NA 

Macdonal

d, 1989[16] 

6 M 28 NA Oligodendrogli

oma 

Bone 37 Yes Yes Yes NA NA 

Macdonal

d, 1989[16] 

7 N

A 

40 NA Oligodendrogli

oma 

Bone 76 Yes Yes Yes NA NA 

Steininger, 

1993[17] 

1 M 39 R temporo-

parietal 

region 

Oligodendrogli

oma 

Cervical 

lymphnodes 

0 No Yes No No NA 

Gerrard, 

1995[18] 

1 M 55 R parietal lobe Anaplastic 

oligodendrogli

oma 

Bone marrow 10 Yes Yes No NA NA 

Schröder, 

1995[19] 

1 M 49 R parietal lobe Anaplastic 

oligodendrogli

oma 

Cervical 

lymphnodes 

NA Yes NA NA NA NA 

Monzani, 

1996[20] 

1 M 58 R sphenoid 

region 

Oligodendrogli

oma 

Chest wall, bone 

marrow,liver 

48 Yes Yes Yes NA NA 



Baldus, 

1997[21] 

1 M 55 R fronto-

parietal 

region 

Oligodendrogli

oma 

→Anaplastic 

oligodendrogli

oma 

Bone marrow 122 Yes Yes Yes No Yes 

Dawson, 

1997[22] 

1 M 58 R frontal lobe Anaplastic 

oligodendrogli

oma 

Bone marrow, 

liver 

3 Yes No No NA Yes 

Williams, 

1997[23] 

1 F 41 R frontal lobe Oligodendrogli

oma 

Parotid gland 36 Yes Yes No NA Yes 

Finsterer, 

1998[24] 

1 M 62 R temporo-

parietal 

region 

Anaplastic 

oligoastrocyto

ma 

Pleura, bone 144 Yes No No No Yes 

Pectasides, 

2002[25] 

1 M 17 L temporal 

lobe 

Anaplastic 

oligodendrogli

oma 

Lung 19 Yes Yes No NA No 

Garner, 

2002[26] 

1 M 36 R frontal lobe Oligodendrogli

oma 

Bone marrow 84 Yes No No NA Yes 



Sharma, 

2003[27] 

1 M 51 R frontal lobe Anaplastic 

oligodendrogli

oma 

Bone marrow 9 Yes Yes No No No 

Choon, 

2003[28] 

1 M 33 NA Anaplastic 

oligodendrogli

oma 

Bone marrow 36 Yes Yes Yes NA No 

Anand, 

2003[29] 

1 M 50 L frontal lobe Anaplastic 

oligodendrogli

oma 

Bone marrow 7 Yes NA NA NA No 

Kim, 

2003[30] 

1 M 59 R frontal lobe Oligodendrogli

oma 

→Anaplastic 

oligodendrogli

oma 

Bone 108 Yes Yes Yes No Yes 

Monabati, 

2003[31] 

1 F 5 L fronto-

temporal lobe 

Anaplastic 

oligodendrogli

oma 

Cervical 

lymphnodes 

3 Yes NA NA NA NA 

Morrison, 

2004[32] 

1 M 58 R frontal lobe Anaplastic 

oligodendrogli

oma 

Bone 29 Yes Yes No NA No 



Giordana, 

2004[33] 

1 M 57 L parietal Oligodendrogli

oma 

→Anaplastic 

oligodendrogli

oma 

Bone 86 Yes Yes Yes NA Yes 

Wang, 

2004[34] 

1 F 47 R frontal lobe Oligodendrogli

oma 

→Anaplastic 

oligodendrogli

oma 

Parotid gland 71 Yes Yes No NA Yes 

Al-Ali, 

2005[35] 

1 M 38 R temporal 

lobe 

Oligodendrogli

oma 

→Anaplastic 

oligodendrogli

oma 

Bone, bone 

marrow 

120 Yes Yes Yes NA Yes 

Merrell, 

2006[36] 

1 M 42 L fronto-

parietal lobe 

Anaplastic 

oligodendrogli

oma 

Bone, bone 

marrow 

40 Yes Yes No No Yes 



Merrell, 

2006[36] 

2 F 73 L frontal lobe Anaplastic 

oligodendrogli

oma 

Bone, bone 

marrow 

13 Yes Yes No No No 

Lee, 

2006[37] 

1 F 64 L frontal lobe Oligodendrogli

oma 

Pleura and 

femoral bone 

84 Yes Yes No NA Yes 

Han, 

2006[38] 

1 F 50 R temporal 

lobe 

Anaplastic 

oligodendrogli

oma 

Lungs, liver 28 Yes Yes Yes Yes Yes 

Uzuka, 

2007[39] 

1 F 29 Frontal lobe Anaplastic 

oligodendrogli

oma 

Bone, liver, 

pancreas, spleen, 

lungs, 

mediastinal 

lymphnodes, 

ileopsoas 

146 Yes Yes Yes No Yes 

Bruggers, 

2007[40] 

1 M 18 R parietal lobe Oligodendrogli

oma 

→Anaplastic 

oligodendrogli

oma 

lung, pleura 32 Yes Yes Yes NA Yes 



Zustovich, 

2008[41] 

1 M 40 R parieto-

occipital 

Anaplastic 

oligodendrogli

oma 

Bone, liver 5 Yes Yes No No No 

Fourtassi, 

2008[42] 

1 M 56 R frontal lobe Oligodendrogli

oma 

Bone marrow 3 Yes Yes Yes NA NA 

Volavsek, 

2009[43] 

1 F 55 R parieto-

occipital 

region 

Anaplastic 

oligodendrogli

oma 

Cervical 

lymphnodes, 

bone, 

retroperitoneum 

12 Yes Yes No No No 

Volavsek, 

2009[43] 

2 F 32 L frontal lobe Anaplastic 

oligoastrocyto

ma 

Bone, 58 Yes Yes Yes No Yes 

Noshita, 

2010[44] 

1 M 55 L frontal lobe Anaplastic 

oligodendrogli

oma 

Bone, cervical 

lymphnodes, 

thymus, chest 

wall 

24 Yes Yes No No No 

Kural, 

2010[45] 

1 M 56 R temporal 

lobe 

Anaplastic 

oligodendrogli

oma 

Bone 11 Yes Yes No NA Yes 



Krijnen, 

2010[46] 

1 M 59 NA Anaplastic 

oligodendrogli

oma 

Bone marrow 31 Yes NA No NA Yes 

Krijnen, 

2010[46] 

2 M 72 NA Anaplastic 

oligodendrogli

oma 

Bone marrow 6 NA NA NA NA NA 

Krijnen, 

2010[46] 

3 M 35 NA Anaplastic 

oligodendrogli

oma 

Cervical 

lymphnodes, 

ileopsoas 

13 NA NA NA NA NA 

Krijnen, 

2010[46] 

4 M 64 NA Anaplastic 

oligodendrogli

oma 

Retroperitoneal 

lymphnodes 

21 NA NA NA NA NA 

Krijnen, 

2010[46] 

5 F 70 NA Oligodendrogli

oma 

Bone marrow 29 NA NA NA NA NA 

Krijnen, 

2010[46] 

6 M 67 NA Anaplastic 

oligodendrogli

oma 

Axillary 

lymphnodes 

34 NA NA NA NA NA 

Krijnen, 

2010[46] 

7 M 31 NA Oligodendrogli

oma 

Bone marrow 84 NA NA NA NA NA 



Krijnen, 

2010[46] 

8 M NA NA Oligodendrogli

oma 

Bone NA NA NA NA NA NA 

Wu, 

2011[47] 

1 M 40 L temporo-

parietal 

region 

Anaplastic 

oligodendrogli

oma 

Bone marrow 37 Yes Yes No No No 

Cordiano, 

2011[48] 

1 M 45 L periocular 

gyrus 

Anaplastic 

oligodendrogli

oma 

Bone marrow 57 Yes Yes No NA No 

Greene, 

2012[49] 

1 M 69 L frontal lobe Anaplastic 

oligodendrogli

oma 

Bone 144 Yes Yes Yes NA Yes 

Alacaciogl

u, 2012[50] 

1 M 65 Frontal lobe Oligodendrogli

oma 

→Anaplastic 

oligodendrogli

oma 

Cervical 

lymphnodes, 

breast 

75 Yes Yes Yes No Yes 

McLemore

, 2012[51] 

1 F 37 R parieto-

occipital 

Oligoastrocyto

ma 

Scalp 324 Yes Yes Yes NA Yes 



→Anaplastic 

oligodendrogli

oma 

Can, 

2012[52] 

1 F 45 R frontal lobe Oligodendrogli

oma 

→Anaplastic 

oligodendrogli

oma 

Cervical 

lymphnodes 

60 Yes Yes No No Yes 

Tanaka, 

2013[53] 

1 F 74 NA Anaplastic 

oligodendrogli

oma 

Bone marrow 204 Yes Yes No NA No 

Mazza, 

2013[54] 

1 F 33 L frontal lobe Anaplastic 

oligodendrogli

oma 

Bone, breast, 

axillalry 

lymphnodes 

21 Yes Yes No No Yes 

Mazza, 

2013[54] 

2 F 34 R parieto-

occipital 

Oligodendrogli

oma 

→Anaplastic 

oligodendrogli

oma 

Bone, breasts 80 Yes Yes Yes No Yes 



Taskapilog

u, 2013[55] 

1 F 31 L frontal lobe Anaplastic 

oliogodendrogl

ioma 

→Secondary 

glioblastoma 

Bone, cervical 

lymphnodes, 

parotid gland 

17 Yes Yes Yes 0 Yes 

Sha, 

2014[56] 

1 M 49 Frontal lobe Anaplastic 

oligodendrogli

oma 

Scalp, cervical 

lymphnode, 

parotid gland, 

and bone, 

48 Yes Yes Yes NA Yes 

Li, 2014[57] 1 M 46 Occipital Anaplastic 

oligodendrogli

oma 

Bone 13 Yes Yes Yes NA Yes 

Jian, 

2016[58] 

1 M 59 NA Oligodendrogli

oma 

Bone marrow, 

chest wall 

60 Yes NA NA NA No 

Demeulen

aere, 

2016[59] 

1 F 49 R frontal lobe Anaplastic 

oligodendrogli

oma 

Bone, bone 

marrow 

180 Yes Yes Yes NA Yes 

Liu, 

2016[60] 

1 F 51 NA Oligodendrogli

oma 

Bone marrow 36 Yes No Yes NA Yes 



Lavrador, 

2017[61] 

1 M 44 L frontal lobe Anaplastic 

oligodendrogli

oma 

Bone marrow 5 Yes Yes Yes NA No 

Appleford, 

2017[62] 

1 M 56 R frontal lobe Anaplastic 

oligodendrogli

oma 

Bone 144 Yes NA Yes NA Yes 

Ambinder, 

2017[63] 

1 M 28 L frontal lobe Anaplastic 

oligoastrocyto

ma 

Bone, liver, lung 2 Yes NA NA No Yes 

Maloney, 

2017[64] 

1 F 59 R parietal lobe Anaplastic 

oligodendrogli

oma 

Bone, 

retroperitoneum 

192 Yes Yes Yes NA NA 

Sequeira, 

2018[65] 

1 M 58 NA Anaplastic 

oligodendrogli

oma 

Lung, pleura 34 Yes No No No No 

Singh, 

2018[66] 

1 M 60 R frontal lobe Anaplastic 

oligodendrogli

oma 

Bone marrow, 

liver, 

retroperitoneal 

lymphnodes 

6 Yes Yes Yes NA No 



Aydemir, 

2018[67] 

1 M 63 R frontal lobe Anaplastic 

oligodendrogli

oma 

Bone marrow, 

bone, Psoas, 

lymphnodes 

(supraclavicular, 

retroperitoneal, 

parasternal) 

48 Yes Yes No No No 

Surboek, 

2018[68] 

1 M 46 L fronto-

parietal 

region 

Oligoastrocyto

ma 

→Oligodendro

glioma 

Bone, cervical 

lymphnodes 

108 Yes Yes Yes NA Yes 

Wu, 

2019[69] 

1 F 48 L frontal lobe Anaplastic 

oligodendrogli

oma 

Scalp 72 Yes Yes No No No 

Razis, 

2019[70] 

1 M 53 NA Oligodendrogli

oma 

→Anaplastic 

oligodendrogli

oma 

Bone marrow 114 Yes Yes Yes NA Yes 



Burgy, 

2019[71] 

1 M 36 R temporo-

parietal 

region 

Anaplastic 

oligodendrogli

oma 

Bone, bone 

marrow 

29 Yes Yes Yes No Yes 

Shimizu, 

2020[72] 

1 F 36 R frontal lobe Anaplastic 

oligodendrogli

oma 

Bone, bone 

marrow 

84 Yes Yes Yes NA Yes 

 

Author Ca

se 

n 

Se

x 

Age 

at 

Mtx 

Primary 

tumour site 

Diagnosis Metastatic sites Months 

before 

Mtx onset 

Surg

ery 

RT CH

T 

VA/

VP 

shun

t 

IntraCNS 

Mtx 

Metastatic Astrocytoma 

Moghtade

r, 1966[73] 

1 M 64 L temporal 

lobe 

Grade II 

astrocytoma 

Cervical 

lymphnodes, 

parotid gland, 

soft tissue of the 

cheek 

6 Yes Yes No No No 

Brust, 

1968[74] 

1 M 20 Fourth 

ventricle 

Astrocytoma Bone, cervical 

lymphnodes, 

7 Yes Yes No Yes Yes 



pleura, thoracic 

lymp nodes 

Colafrance

schi1968[75

] 

1 F 59 NA Glioma Scalp 3 No No No No No 

Eade, 

1971[6] 

1 F 21 Spinal cord Fibrillary 

astrocytoma 

Bone 5 Yes Yes No NA Yes 

Cooper, 

1974[76] 

1 M 25 R frontal lobe Mixed glioma 

(astrocytoma-

ependymoma) 

Bone, cervical 

lymph nodes, 

soft tissue 

8 Yes No No No Yes 

Cooper, 

1974[76] 

2 F 59 R occipital 

lobe 

Malignant 

astrocytoma 

Bone, scalp, 

heart, lung, liver, 

adrenal gland, 

lymph nodes 

(peripancreatic) 

7 Yes No Yes No No 

Kretschme

r, 1974[77] 

1 M 21 Cerebellum Malignant 

astrocytoma 

Bone, lymph 

nodes, lungs, 

pleura 

30 Yes Yes No NA NA 



Kepes, 

1976[78] 

1 M 9 Cerebellum Cellular 

astrocytoma 

Scalp, soft 

tissues, cervical 

lymphnodes 

17 Yes Yes No Yes Yes 

Mosca, 

1976[79] 

1 F 12 Pons Malignant 

polymorphous 

astrocytoma 

Lung, liver 0 No No No Yes Yes 

Rubinstein

, 1976[80] 

1 M 38 L parasagittal Malingnant 

astrocytoma 

Bone marrow, 

abdominal 

lymph nodes, 

psoas 

17 No Yes No No NA 

Schuster, 

1976[10] 

1 F 42 L temporal 

lobe 

Anaplastic 

astrocytma 

Cevical 

lymphnodes, 

mediastinum, 

pleura 

7 Yes No No No Yes 

Schuster, 

1976[10] 

2 M 46 R parietal 

lobe 

Monstrocellula

r astrocytoma 

Liver, lungs 9 Yes Yes No No Yes 

Schuster, 

1976[10] 

3 M 56 L frontal lobe Anaplastic 

astrocytoma 

Bones, cervical 

lymph nodes 

14 Yes Yes No No Yes 

Kawano, 

1977[81] 

1 F 49 L fronto-

parietal 

Malignant 

astrocytoma 

Bone, pharynx, 

soft tissues 

0 No No No No No 



Schatski, 

1977[82] 

1 M 73 right frontal 

lobe 

Astrocytoma 

(grade III) 

Bone 191 Yes Yes No No Yes 

Schröder, 

1977[19] 

1 F 26 spinal cord Pilocytic 

astrocytoma 

Bone, lymph 

nodes, liver, 

pleura, kidney, 

lungs, 

retroperitoenal 

soft tissue, 

276 Yes Yes No No Yes 

Deck, 

1978[83] 

1 F 70 L occipital 

region 

Anaplastic 

astrocytoma 

Bone, pleura, 

lungs 

0 No No No No No 

Liwnicz, 

1979[84] 

1 M 53 R frontal lobe Malignant 

astrocytoma 

Bones 24 Yes Yes No No No 

Pasquier, 

1980[85] 

1 M 43 left 

parasagittal 

Malignant 

astrocytoma 

Scalp, right 

cervical 

lymphnodes 

0 Yes Yes No No No 

Choi, 

1981[86] 

1 M 23 Fourth 

ventricle 

Astrocytoma Bone 0 Yes Yes Yes na No 

Hoffman, 

1981[87] 

1 M 8 left temporal 

lobe 

Astocytoma, 

low grade 

Scalp, cervical 

lympnodes 

48 Yes Yes No na No 



Trigg, 

1983[88] 

1 M 4 Optic chiasm Pilocytic 

astrocytoma 

Peritoneum 10 Yes Yes No Yes No 

Campbell, 

1984[89] 

1 M 4 left frontal Astrocytoma, 

low grade 

Scalp 0 Yes Yes Yes No No 

Campbell, 

1984[89] 

2 M 8 Left temporal 

lobe 

Astrocytoma, 

low grade 

Scalp, cervical 

lymph nodes 

48 Yes Yes No NA No 

Kepes, 

1984[90] 

1 M 33 Brainstem Astrocytoma Soft tissues 17 No Yes No Yes Yes 

Dewar, 

1985[91] 

1 F 36 L intracranial Anaplastic 

astrocytoma 

Bone, bone 

marrow 

7 Yes Yes No No Yes 

Dewar, 

1985[91] 

2 F 44 L parieto-

temporal 

Anaplastic 

astrocytoma 

Scalp 6 Yes Yes No No No 

Steinberg, 

1985[92] 

1 M 27 Cerebellum Juvenile 

pontine 

astrocytoma 

Peritoneum 252 Yes Yes No Yes Yes 

Wakabaya

shi, 

1985[93] 

1 M NA L temporal 

lobe 

Malignant 

astrocytoma 

peritoneum NA Yes Yes Yes Yes Yes 



Kingston, 

1986[94] 

1 M 13 L parietal 

lobe 

Differentiated 

astrocytoma 

grade II 

Bone 3 Yes Yes No Yes Yes 

Friedman, 

1987[95] 

1 M 62 L frontal lobe Grade III 

astrocytoma 

Bone, bone 

marrow 

24 Yes Yes Yes NA Yes 

Kawasaki, 

1987[96] 

1 F 82 L temporal 

lobe 

Malignant 

astrocytoma 

Liver, lung, bone 

marrow 

NA No Yes No NA No 

Kepes, 

1987[97] 

1 M 5 Pons Low grade 

astrocytoma 

Lung, pleura, 

muscle, 

peritoneum, 

cevical lymph 

nodes 

14 No Yes No No No 

Nishio, 

1988[98] 

1 M 5 Optic chiasm Pilocytic 

astrocytoma 

Peritoneum 60 NA Yes No Yes Yes 

Megele, 

1989[98] 

1 M 67 L temporal 

lobe 

Astrocytoma, 

grade III 

L parotid and 

cervical lymph 

nodes 

9 Yes Yes No No No 

Jimenez-

Jimenez, 

1991[100] 

1 F 5 L 

pontomesenc

Astrocytoma Peritoneum 12 No Yes No Yes Yes 



ephalic 

region 

Longee, 

1991[101] 

1 M 13 R thalamus Pilocytic 

astrocytoma 

Bone 9 No Yes No Yes Yes 

Longee, 

1991[101] 

2 F 9 Brainstem Well 

differentiated 

astrocytoma 

Bone 1 Yes No No No No 

Sunita, 

1991[102] 

1 M 19 Brainstem Grade II 

astrocitoma 

Cervical lymph 

nodes 

12 Yes Yes No Yes Yes 

Declercq, 

1992[103] 

1 N

A 

26 Third 

ventricle 

Astrocytoma, 

grade III 

Peritoneum, 

lymph nodes 

15 Yes Yes No Yes No 

Mimata, 

1993[104] 

1 F 45 R temporal 

lobe 

Anaplastic 

astrocytoma 

Soft tissues 0 No No No No No 

Pollack, 

1994[105] 

1 F 0 Suprasellar 

cistern and 

Posterior 

fossa 

Pilocytic 

astrocytoma 

Peritoneum 2 Yes No No Yes Yes 

Dubè, 

1996[106] 

1 M 46 Spinal cord 

and L 

temporal lobe 

Malignant 

astrocytoma 

Bone, 

paravertebral 

lymph node 

0 No No No No Yes 



Yanagawa

, 1996[107] 

1 M 13 NA Low grade 

fibrillary 

astrocytoma 

Bone, bone 

marrow 

10 Yes Yes Yes No Yes 

Raut, 

2002[108] 

1 M 49 L Sylvian 

fissure 

Astrocytoma L parotid gland 48 Yes Yes No No Yes 

Ueda, 

2002[109] 

1 M 48 L temporal 

lobe 

Grade II 

astrocytoma 

Bone, lungs, 

epicardium right 

kidney, 

pancreas, liver, 

lymph nodes 

72 Yes Yes No No Yes 

Tuominen

, 2005[110] 

1 M 26 R fronto-

parietal 

Anaplastic 

astrocytoma 

Mediastinum 68 Yes Yes No No Yes 

Pamucka, 

2006[111] 

1 F 30 R temporal 

lobe 

Fibrillary 

astrocytoma 

partly 

gemistocytic, 

partly 

anaplastic 

Bone, pharynx, 

soft tissue 

6 Yes Yes Yes No No 

Arulrajah, 

2008[112] 

1 F 16 Spinal Pilomyxoid 

astrocytoma 

Peritoneum, 

small pelvis 

33 NA Yes Yes Yes Yes 



Zhen, 

2009[113] 

1 M 26 R parieto-

frontal region 

Astrocytoma, 

grade II 

Bone, cervical 

lymph nodes 

14 Yes Yes No No Yes 

             

Park, 

2011[114] 

1 M 50 Spinal cord Anaplastic 

astrocytoma 

Bone 0 No No No No No 

de 

Kunder, 

2012[115] 

1 M 51 Frontal lobe Low grade 

astrocitoma 

Bone, cervical 

lymph nodes 

204 NA NA NA NA NA 

Blume, 

2013[116] 

1 M 40 R emisphere Grade II 

astrocytoma 

Bone, lung, 

pulmonary 

lymph nodes, 

muscles 

60 Yes Yes No No Yes 

Martens, 

2013[117] 

1 M 29 L frontal lobe Anaplastic 

astrocytoma 

Bone 12 Yes Yes No NA No 

Senerchia, 

2013[118] 

1 F 15 Spinal Pilocytic 

astrocytoma 

Lung, liver 168 Yes No Yes No No 

Barajas, 

2015[119] 

1 F 7 Pons Anaplastic 

astrocytoma 

Beritoneum 23 Yes Yes Yes Yes No 

Demirkay

a, 2016[120] 

1 F 6 Third 

ventricle 

Pilocytic 

astrocytoma 

Bone 13 Yes Yes Yes Yes Yes 



Lei, 

2016[121] 

1 M 37 R temporal 

lobe 

Grade II 

astrocytoma 

Bone 30 Yes Yes Yes No Yes 

Trivedi, 

2016[122] 

1 M 50 R parieto-

temporal 

region 

Anaplastic 

astrocytoma 

Bone 18 Yes NA NA NA No 

Li, 2017[123] 1 F 26 L trigone of 

the lateral 

ventricle 

Anaplastic 

astrocytoma 

Bone 12 Yes Yes Yes NA Yes 

Coleman, 

2018[124] 

1 F 10 Pons, spinal 

cord 

Diffuse 

intrinsic 

pontine glioma 

Lungs, kidneys, 

liver, fallopian 

tube, soft tissues, 

diaphragm 

38 No Yes Yes Yes Yes 

Granados, 

2018[125] 

1 F 18 R basal 

ganglia/thala

mus 

Astocytoma, 

low grade 

Peritoneal 36 Yes Yes No Yes No 

Konar, 

2018[126] 

1 F 48 Midline/Post

erior fossa 

Pilocytic 

astrocytoma 

Bone 17 Yes No No Yes Yes 

Pradhan, 

2018[127] 

1 F 21 L fronto-

parietal 

Anaplastic 

pleomorphic 

Spinal 36 Yes Nv Nv Nv Nv 



xantoastrocito

ma 

Bhatt, 

2019[128] 

1 F 15 Fourth 

ventricle 

Diffuse 

midline 

glioma 

Bone, bone 

marrow 

0 No No No No Yes 

Fonseca 

Rodriguez

, 2020[129] 

1 M 33 L internal 

capsule-

thalamus 

Anaplastic 

astrocytoma 

Bone, cervical 

lymphnodes, 

19 No Yes Yes NA Yes 

Rossi, 

2020[1301 

1 F 32 R frontal lobe Grade II 

astrocytoma 

Bone, cervical 

lymph nodes 

38 Yes Yes Yes No Yes 

 

References 

1 James TGI, Pagel W. Oligodendroglioma with extracranial metastases. Br J Surg. 1951;39(153):56-65. [PMID: 14858828; 

DOI:10.1002/bjs.18003915312] 

2 Spataro J, Sacks O. Oligodendroglioma with remote metastases. Case report. J Neurosurg. 1968;28(4):373-379. [PMID: 5643931; 

DOI:10.3171/jns.1968.28.4.0373] 

3 Braun W, Tzonos T. Zur Frage der extrakranialen “Metastasierung” von Gliomen durch Implantation. Acta Neurochir (Wien). 

1968;19(3):149-162. [PMID: 4306945; DOI:10.1007/BF01402257] 

4 Jellinger K, Minauf M, Salzer-Kuntschik M. Oligodendroglioma with extraneural metastases. J Neurol Neurosurg Psychiatry. 

1969;32(3):249-253. [PMID:  5795118; DOI:10.1136/jnnp.32.3.249] 

5 Smith DR, Hardman JM, Earle KM. Metastasizing neuroectodermal tumors of the central nervous system. J Neurosurg. 1969;31(1):50-



58. [PMID: 4307543 ; DOI:10.3171/jns.1969.31.1.0050] 

6 Eade OE, Urich H. Metastasising gliomas in young subjects. J Pathol. 1971;103(4):245-256. [PMID:5563877; 

DOI:10.1002/path.1711030407] 

7 Kernohan J. Oligodendrogliomas. In: Minkler J, ed. Pathology of the Nervous System 2. McGraw-Hill Co; 1971:1993–2007. 

8 Cappelaere P, Clay A, Adenis L, Demaille A, Laine E. Les métastases des tumerus cérébrales primitives en dehors du névraxe. A 

propos de trois observations. Bull Cancer. 1972;59(3):235-254. [PMID: 4667738] 

9 Brander WL, Turner DR. Extracranial metastases from a glioma in the absence of surgical intervention. J Neurol Neurosurg Psychiatry. 

1975;38(11):1133-1135. [PMID: 1206423; DOI:10.1136/jnnp.38.11.1133] 

10 Schuster H, Jellin~er K, Gund A, Regele H. Extracranial Metastases of Anaplastic Cerebral Gliomas. Acta Neurochir (Wien). 1976;35. 

[PMID: 998355;  

 DOI:10.1007/BF01406121] 

11 Kummer RV, Volk B, Dorndorf W. Extraneural metastasierendes Oligodendrogliom. Arch Psychiatr Nervenkr. 1977;223(4):287-293. 

[PMID: 901157; DOI:10.1007/BF00346506] 

12 Becker H, Walter GF, Tritthart H, Oberbauer RW. EXTRANEURALE METASTASIERUNG EINES OLIGODENDROGLIOMS BEI 

VENTRIKULO-PERITONEALEM SHUNT. Onkologie. 1978;1(5):216-220. [PMID:366490; DOI:10.1159/000213955] 

13 Ordonez NG, Ayala AG, Leavens ME. Extracranial metastases of oligodendroglioma: Report of a case and review of the literature. 

Neurosurgery. 1981;8(3):391-396. [PMID: 7242888; DOI:10.1227/00006123-198103000-00012] 

14 Newman HFV, Howard GCW, Reid PM. Metastatic oligodendroglioma presenting as a leukoerythroblastic anaemia. Eur J Surg Oncol. 

1985;11(3):287-288. [PMID:4029411] 

15 Nakamura O, Nomura K, Nakajima T. Diffuse bone marrow metastasis of an anaplastic oligodendroglioma. No Shinkei Geka. 

1985;13(8):903-909. [PMID:4058667] 



16 Macdonald DR, O’Brien RA, Gilbert JJ, Cairncross JG. Metastatic anaplastic oligodendroglioma. Neurology. 1989;39(12):1593-1596. 

[PMID: 2685656;DOI:10.1212/wnl.39.12.1593] 

17         Steininger H, von Streitberg U. Oligodendrogliom mit zervikaler Lymphknotenmetastase [Oligodendroglioma with cervical lymph 

node metastasis]. Pathologe. 1993 Dec;14(6):386-90. German. [PMID: 8121896. 

18 Gerrard GE, Bond MG, Jack AS. Bone marrow infiltration by a parietal lobe grade III oligodendroglioma. Clin Oncol. 1995;7(5):321-

322. [PMID: 8580060;DOI:10.1016/S0936-6555(05)80543-6] 

19 Schroder R, Lorenzen J, Ostertag H, Ortmann M, Hansmann ML. EXTRANEURALE METASTASIERUNG VON HIRN- UND 

RUCKENMARKTUMOREN. BERICHT UBER 2 FALLE. Pathologe. 1995;16(3):223-229. [PMID:7792275; DOI:10.1007/s002920050095] 

20 Monzani V, Rovellini A, Masini B, Cappricci E, Miserocchi G. Metastatic oligodendroglioma. Case report. J Neurosurg Sci. 1996;40(3-

4):239-241. [PMID:9165433] 

21 Baldus M, Walter H, Moringlane R, Scheil S, Brass H. Extracranial Metastasis of Primary Low-Grade Oligodendroglioma 10 Years 

after Diagnosis – Response on Chemotherapy: A Casuistic Contribution. Oncol Res Treat. 1997;20(4):335-339. [DOI:10.1159/000218977] 

22 Dawson TP. Pancytopaenia from a disseminated anaplastic oligodendroglioma. Neuropathol Appl Neurobiol. 1997;23(6):516-520. 

[PMID:9460719;DOI:10.1111/j.1365-2990.1997.tb01330.x] 

23 Williams HK, Brown AMSS, Barber PC. Parotid gland metastases of two uncommon neoplasms with low metastatic potential. J Oral 

Pathol Med. 1997;26(8):388-392. [PMID:9379431;DOI:10.1111/j.1600-0714.1997.tb00237.x] 

24 Finsterer J, Breiteneder S, Mueller MR, Wogritsch C, Vesely M, Kleinert R, Pendl G, Mamoli B. Pleural and Bone Marrow Metastasis 

from Supratentorial Oligoastrocytoma Grade III. Oncology. 1998;55(4):345-348. [PMID:9663425;DOI:10.1159/000011875] 

25 Pectasides D, Halikia A, Visvikis A, Bountouroglou N, Tzikas I, Iakovidou I, Athanassiou AE. Successful management of extracranial 

metastases from cerebral high-grade oligodendroglioma: report of a case with literature review. J BUON. 2002;7(3):273-276. 

[PMID: 17918800] 



26 Garner J, Morcos Y, Bari M. Extradural cord compression due to metastatic oligodendroglioma. J Neurooncol. 2002;58(1):71-75. 

[PMID:12160143;DOI:10.1023/A:1015805329661] 

27 Sharma A, Agarwal A, Sharma MC, Anand M, Agarwal S, Raina V. Bone marrow metastasis in anaplastic oligodendroglioma. Int J 

Clin Pract. 2003;57(4):351-352. [PMID:12800473] 

28 Choon A, Roepke JE. Importance of Immunohistochemical Staining in Metastatic Anaplastic Oligodendroglioma. Arch Pathol Lab 

Med. 2004;128(4):489-490. [PMID: 15043478; DOI:10.5858/2004-128-489-IOISIM] 

29 Anand M, Kumar R, Jain P, Gupta R, Ghosal N, Sharma A, Agarwal A, Chand Sharma M. Metastatic anaplastic oligodendroglioma 

simulating acute leukemia: A case report. Acta Cytol. 2003;47(3):467-469. [PMID:12789933; DOI:10.1159/000326552] 

30 Kim JG, Park CO, Hyun DK, Ha YS. Spinal epidural metastasis of cerebral oligodendroglioma. Vol 44. Yonsei University College of 

Medicine; 2003:340-346. [PMID: 12728479; DOI:10.3349/ymj.2003.44.2.340] 

31 Monabati A, Kumar P V, Roozbehi H, Torabinezhad S. Cytologic findings in metastatic oligodendroglioma. Vol 47.; 2003:702-704. 

[PMID:12920773] 

32 Morrison T, Bilbao JM, Yang G, Perry JR, Perry JR. Bony Metastases of Anaplastic Oligodendroglioma Respond to Temozolomide. 

Can J Neurol Sci. 31(1):102-108. [PMID:15038479 ; DOI:10.1017/S0317167100002912] 

33 Giordana MT, Ghimenti C, Leonardo E, Balteri I, Iudicello M, Duó D. Molecular genetic study of a metastatic oligodendroglioma. J 

Neurooncol. 2004;66(3):265-271. [PMID:15015656; DOI:10.1023/B:NEON.0000014519.61604.da] 

34 Wang M, Murphy KM, Kulesza P, Hatanpaa KJ, Olivi A, Tufaro A, Erozan Y, Westra WH, Burger PC, Berg KD. Molecular diagnosis 

of metastasizing oligodendroglioma: A case report. J Mol Diagnostics. 2004;6(1):52-57. [PMID:14736827;DOI:10.1016/S1525-

1578(10)60491-6] 

35 Al-Ali F, Hendon AJ, Liepman MK, Wisniewski JL, Krinock MJ, Beckman K. Oligodendroglioma metastatic to bone marrow. Am J 

Neuroradiol. 2005;26(9):2410-2414. [PMID:16219856] 



36 Merrell R, Nabors LB, Perry A, Palmer CA. 1p/19q chromosome deletions in metastatic oligodendroglioma. J Neurooncol. 

2006;80(2):203-207. [PMID:16710746;DOI:10.1007/s11060-006-9179-0] 

37 Lee CC, Jiang JS, Chen ETS, Yokoo H, Pan YH, Tsai MD. Cytologic diagnosis of a metastatic oligodendroglioma in a pleural effusion: 

A case report. Acta Cytol. 2006;50(5):542-544. [PMID:17017442; DOI:10.1159/000326011] 

38 Han SR, Yoon SW, Yee GT, Choi CY, Lee DJ, Sohn MJ, Chang SH, Whang CJ. Extraneural metastases of anaplastic oligodendroglioma. 

J Clin Neurosci. 2008;15(8):946-949. [PMID:18280737 ; DOI:10.1016/j.jocn.2006.09.013] 

39 Uzuka T, Kakita A, Inenaga C, Takahashi HH, Tanaka R, Takahashi HH. Frontal anaplastic oligodendroglioma showing multi-organ 

metastases after a long clinical course - Case report. Neurol Med Chir (Tokyo). 2007;47(4):174-177. [PMID:17457022; 

DOI:10.2176/nmc.47.174] 

40 Bruggers C, White K, Zhou H, Chen Z. Extracranial Relapse of an Anaplastic Oligodendroglioma in an Adolescent: Case Report and 

Review of the Literature. J Pediatr Hematol Oncol. 2007;29(5):319-322. [PMID:17483710; DOI:10.1097/MPH.0b013e318054756e] 

41 Zustovich F, Della Puppa A, Scienza R, Anselmi P, Furlan C, Cartei G. Metastatic oligodendrogliomas: A review of the literature and 

case report. Acta Neurochir (Wien). 2008;150(7):699-702. [PMID:18548193; DOI:10.1007/s00701-008-1507-z] 

42 Fourtassi M, Psimaras D, Ducray F, Sanson M. Métastases systémiques des gliomes malins. Vol 95. Bull Cancer; 2008:522-525. 

[PMID:18541516; DOI:10.1684/bdc.2008.0627] 

43 Volavšek M, Lamovec J, Popović M. Extraneural metastases of anaplastic oligodendroglial tumors. Pathol Res Pract. 2009;205(7):502-

507. [PMID:19410385; DOI:10.1016/j.prp.2008.11.003] 

44 Noshita N, Mashiyama S, Fukawa O, Asano S, Watanabe M, Tominaga T. Extracranial metastasis of anaplastic oligodendroglioma 

with 1p19q loss of heterozygosity - Case report. Neurol Med Chir (Tokyo). 2010;50(2):161-164. [PMID:20185886; 

DOI:10.2176/nmc.50.161] 

45 Kural C, Pusat S, Entürk T, Seer HB, Zci Y. Extracranial metastases of anaplastic oligodendroglioma. J Clin Neurosci. 2011;18(1):136-



138. [PMID:20888774;DOI:10.1016/j.jocn.2010.05.028] 

46 Krijnen JLM, Fleischeur REM, Van Berkel M, Westenend PJ. Metastatic oligodendroglioma: A case report and incidence in the 

Netherlands. Clin Neuropathol. 2010;29(3):141-146. [PMID:20423687;DOI:10.5414/npp29141] 

47 Wu Y, Liu B, Qu L, Tao H. Extracranial skeletal metastasis in anaplastic oligodendroglioma: Case report and review of the literature. 

Vol 39. SAGE Publications Ltd; 2011:960-967. [PMID:21819730;DOI:10.1177/147323001103900331] 

48 Cordiano V, Miserocchi F, Storti M. Bone marrow metastases from anaplastic oligodendroglioma presenting with pancytopenia and 

hypogammaglobulinemia: A case report. Tumori. 2011;97(6):808-811. [PMID:22322851;DOI:10.1700/1018.11101] 

49 Greene J, Cadoo K, Ti J, O’Donnell N, Allcutt D, Farrell M, Grogan L. 1p19q co-deleted oligodendroglioma metastatic to bone. Clin 

Neuropathol; 2013;32:139-141. [PMID:23073167;DOI:10.5414/NP300507] 

50 Alacacioglu A, Unal S, Canpolat S, Yurt A, Oztekin O, Coskun A, Karatas A, Postaci H, Sop G. Breast Metastasis of Anaplastic 

Oligodendroglioma: A Case Report. Tumori J. 2012;98(6):e162-e164. [PMID:23389376; DOI:10.1700/1217.13513] 

51 McLemore MS, Bruner JM, Curry JL, Prieto VG, Torres-Cabala CA. Anaplastic oligodendroglioma involving the subcutaneous tissue 

of the scalp: Report of an exceptional case and review of the literature. Am J Dermatopathol. 2012;34(2):214-219. [PMID:22157246; 

DOI:10.1097/DAD.0b013e318230655c] 

52 Can B, Akpolat L, Meydan D, Üner A, Kandemir B, Söylemezoǧlu F. Fine-needle aspiration cytology of metastatic oligodendroglioma: 

Case report and literature review. Acta Cytol; 2012;56(1):97-103. [PMID:22236753; DOI:10.1159/000331769]  

53 Tanaka Y, Nobusawa S, Ikota H, Yokoo H, Hirato J, Ito H, Saito T, Ogura H, Nakazato Y. Leukemia-like onset of bone marrow 

metastasis from anaplastic oligodendroglioma after 17 years of dormancy: An autopsy case report. Brain Tumor Pathol. 2014;31(2):131-

136. [PMID:23900511; DOI:10.1007/s10014-013-0156-y] 

54 Mazza E, Belli C, Terreni M, Doglioni C, Losio C, Cantore M, Mambrini A, Reni M. Breast metastases from oligodendroglioma: An 

unusual extraneural spread in two young women and a review of the literature. Vol 88. Crit Rev Oncol Hematol; 2013:564-572. 



[PMID:23953683; DOI:10.1016/j.critrevonc.2013.07.010] 

55 Taskapilioglu MO, Aktas U, Eser P, Tolunay S, Bekar A. Multiple extracranial metastases from secondary glioblastoma: a case report 

and review of the literature. 2013;23(6):824-827. [PMID:24310473; DOI:10.5137/1019-5149.JTN.6497-12.1] 

56 Sha SJ, Wu HP, Lu K, Chen HJ, Huang PH, Huang SH, Hsu CT. Extraneural metastases of anaplastic oligodendroglioma. Vol 122. 

Blackwell Munksgaard; 2014:660-662. [PMID:24373094; DOI:10.1111/apm.12206] 

57 Li G, Zhang Z, Zhang J, Jin T, Liang H, Gong L, Cui G, Yang H, He S, Zhang Y, Gao G. Occipital anaplastic oligodendroglioma with 

multiple organ metastases after a short clinical course: A case report and literature review. Diagn Pathol. 2014;9(1). [PMID:24447608; 

DOI:10.1186/1746-1596-9-17] 

58 Jian Y, Gao W, Wu Y, Li Y, Zhang Y, Yang G, Chen W. Oligodendroglioma metastasis to the bone marrow mimicking multiple 

myeloma: A case report. Oncol Lett. 2016;12(1):351-355. [PMID:27347150; DOI:10.3892/ol.2016.4568] 

59 Demeulenaere M, Duerinck J, Du Four S, Fostier K, Michotte A, Neyns B. Bone marrow metastases from a 1p/19q co-deleted 

oligodendroglioma-A case report. Anticancer Res. 2016;36(8):4145-4149. [PMID:27466523] 

60 Liu H, Lu X, Thakral B. A Rare Presentation of Anaplastic Oligodendroglioma Metastatic to Bone Marrow, Mimicking Blast Cells. Br J 

Haematol. 2016;174(3). [PMID:27302043; DOI:10.1111/bjh.14191] 

61 Lavrador JP, Oliveira E, Tortosa F, Ortiz S, Pimentel J, Simas N. Metastatic grade III oligodendroglioma revealed by refractory 

thrombocytopenia. Vol 61. Edizioni Minerva Medica; 2017:547-550. [PMID:28737366; DOI:10.23736/S0390-5616.16.03471-8] 

62 Appleford C, Donev K, Qu Z. Metastatic Anaplastic Oligodendroglioma to the Scapula—A Rare but Real Diagnostic Challenge. Am 

J Clin Pathol. 2018;149(suppl_1):S117-S117. [DOI:10.1093/ajcp/aqx123.274] 

63 Ambinder EB, Rowe SP. A case of anaplastic oligodendroglioma with extensive extraneural metastases imaged with FDG PET. Clin 

Nucl Med. 2017;42(12):968-970. [PMID:29076897;DOI:10.1097/RLU.0000000000001859] 

64 Maloney PR, Yamaki VN, Kumar R, Johnson D, Hunt C, Jentoft ME, Clarke M. Osteosclerosis Secondary to Metastatic 



Oligodendroglioma. Rare Tumors. 2017;9(1):6837. [PMID:28435646;DOI:10.4081/rt.2017.6837] 

65 Sequeira M, Rosinha A. Extracranial metastasis of oligodendroglioma. Neuro Oncol. 2016;18(suppl_4):iv53-iv53. 

[DOI:10.1093/neuonc/now188.184] 

66 Singh VK, Singh S, Bhupalam L. Anaplastic oligodendroglioma metastasizing to the bone marrow: a unique case report and literature 

review. Int J Neurosci. 2019;129(7):722-728. [PMID:30526175; DOI:10.1080/00207454.2018.1557165] 

67 Aydemir F, Kardes O, Hasbay B, Sedef AM, Tufan K, Kayaselçuk F. Multiple Extraneural Metastases of Anaplastic 

Oligodendroglioma. Asian J Neurosurg. 2018;13(3):830-833. [PMID:30283558;DOI:10.4103/1793-5482.238010] 

68 Surboeck B, Ackerl M, Hitzenberger P, Hainfellner JA, Berger O. Multiple extracranial metastases in a patient with 

oligodendroglioma - a case report. Neuro Oncol. 2018;20(suppl_3):iii242-iii242. [DOI:10.1093/neuonc/noy139.097] 

69 Wu L, Ou Y, Liu B, Liu W. Scalp Metastasis of Anaplastic Oligodendroglioma. World Neurosurg. 2019;128:448-451. 

[PMID:31125773;DOI:10.1016/j.wneu.2019.05.109] 

70 Razis E, Assi A, Huang A, Rigakos G, Papadopulos S. Extracranial and Diffuse Bone Marrow Metastases from Anaplastic 

Oligodendroglioma: A Case Report and Review of the Literature. J Clin Case Rep Trials. 2018;2(1):01-05. 

71 Burgy M, Chenard MP, Noël G, Bourahla K, Schott R. Bone metastases from a 1p/19q codeleted and IDH1-mutant anaplastic 

oligodendroglioma: A case report. J Med Case Rep. 2019;13(1). [PMID:31248444; DOI:10.1186/s13256-019-2061-4] 

72 Shimizu H, Motomura K, Ohka F, Aoki K, Tanahashi K, Hirano M, Chalise L, Nishikawa T, Yamaguchi J, Wakabayashi T, Natsume 

A. Multiple metastases to the bone and bone marrow from a 1p/19q-codeleted and IDH2-mutant anaplastic oligodendroglioma: a 

case report and literature review. Neuro-Oncology Adv. 2020;2(1):1-5. [PMID:33005899; DOI:10.1093/noajnl/vdaa101] 

73 MOGHTADER A. CERVICAL AND PAROTID METASTASIS SECONDARY TO CEREBRAL ASTROCYTOMA. Laryngoscope. 

1966;76(11):1834???1841. [PMID:5924330; DOI:10.1288/00005537-196611000-00010] 

74 Brust JCM, Moiel RH, Rosenberg RN. Glial Tumor Metastases Through a Ventriculo-Pleural Shunt: Resultant Massive Pleural 



Effusion. Arch Neurol. 1968;18(6):649-653. [PMID:5652993; DOI:10.1001/archneur.1968.00470360071007] 

75 Colafranceschi M, Zampi G. [The extraencephalic diffusion and metastic potentials of gliomas (a case of astrocytoma infiltrating the 

pericranium)]. Arch De Vecchi Anat Patol. 1968;52(3):871-890. [PMID:5739393] 

76 Cooper PR, Budzilovich GN, Berczeller PH, Lieberman A, Battista A. Metastatic glioma associated with hypercalcemia. Report of 

two cases. 1974;40(2):255-259. [PMID:4809126; DOI:10.3171/jns.1974.40.2.0255] 

77 Kretschmer H. [Extracranial metastasizing of intracranial tumors]. Zentralbl Neurochir. 1974;35(2):81-112. [PMID:4377371] 

78 Kepes JJ, Lewis RC, Vergara GG. Cerebellar astrocytoma invading the musculature and soft tissues of the neck. Case report. J 

Neurosurg. 1980;52(3):414-418. [PMID:7359199;DOI:10.3171/JNS.1980.52.3.0414] 

79 Mosca L, Baldini M. Early glial tumor metastases through a ventriculo-atrial shunt. Tumori. 1976;62(1):47-54. [PMID:1014116] 

80 Rubinstein LJ. Development of extracranial metastases from a malignant astrocytoma in the absence of previous craniotomy. Case 

report. J Neurosurg. 1967;26(5):542-547. [PMID:6025328 ;DOI:10.3171/jns.1967.26.5.0542] 

81 Kawano N, Yada K, Ogawa Y, Sasaki K. Spontaneous transdural extension of malignant astrocytoma. Case report. J Neurosurg. 

1977;47(5):766-770. [PMID:908941;DOI:10.3171/JNS.1977.47.5.0766] 

82 Schatzki SC, McIlmoyle G, Lowis S. Diffuse osteoblastic metastases from an intracranial glioma. Am J Roentgenol. 1977;128(2):321-323. 

[PMID:401626;DOI:10.2214/ajr.128.2.321] 

83 Deck JHN, Eng LF, Bigbee J, Woodcock SM. The role of glial fibrillary acidic protein in the diagnosis of central nervous system 

tumors. Acta Neuropathol. 1978;42(3):183-190. [PMID:209658;DOI:10.1007/BF00690355] 

84 Liwnicz BH, Rubinstein LJ. The pathways of extraneural spread in metastasizing gliomas. A report of three cases and critical review 

of the literature. Hum Pathol. 1979;10(4):453-467. [PMID:381159;DOI:10.1016/S0046-8177(79)80051-9] 

85 Pasquier B, Pasquier D, N’golet A, Panh MH, Couderc P. Extraneural metastases of astrocytomas and glioblastomas 

clinicopathological study of two cases and review of literature. Cancer. 1980;45(1):112-125. [PMID:6985826; DOI:10.1002/1097-



0142(19800101)45:1<112::AID-CNCR2820450121>3.0.CO;2-9] 

86 Choi BH, Holt JT, McDonald J V. Occult malignant astrocytoma of pons with extracranial metastasis to bone prior to craniotomy. 

Acta Neuropathol. 1981;54(4):269-273. [PMID:7270083; DOI:10.1007/BF00696999] 

87 Hoffman HJ, Becker LE, Jenkin D, Chuang SH, Munro IR. Extraneural Metastases of a Cerebral Astrocytoma. Can J Neurol Sci / J Can 

des Sci Neurol. 1981;8(2):115-119. [PMID:7296419; DOI:10.1017/S0317167100043006] 

88 Trigg M, Swanson J, Letellier M. Metastasis of an optic glioma through a ventriculoperitoneal shunt | Semantic Scholar. Cancer. 

Published online 1983:599-601. [PMID:6861097; DOI:10.1002/1097-0142(19830815)52:4<599::aid-cncr2820520403>3.0.co;2-j] 

89 Campbell AN, Chan HSL, Becker LE, Daneman A, Park TS, Hoffman HJ. Extracranial metastases in childhood primary intracranial 

tumors. A report of 21 cases and review of the literature. Cancer. 1984;53(4):974-981. [PMID:6692295;DOI:10.1002/1097-

0142(19840215)53:4<974::aid-cncr2820530426>3.0.co;2-c] 

90 Kepes JJ, Striebinger CM, Brackett andKishore CEP. Gliomas (astrocytomas) of the brain-stem with spinal intra- and extradural 

metastases: report of three cases. J Neurol Neurosurg Psychiatry. 1976;39(1):66-76. [PMID:1255215;DOI:10.1136/JNNP.39.1.66] 

91 Dewar JM, Dady PJ, Balakrishnan V. Metastatic astrocytoma. Aust N Z J Med. 1985;15(6):745-747. [PMID:3010926] 

92 Steinberg GK, Shuer LM, Conley FK, Hanbery JW. Evolution and outcome in malignant astroglial neoplasms of the cerebellum. J 

Neurosurg. 1985;62(1):9-17. [PMID:3964859;DOI:10.3171/JNS.1985.62.1.0009] 

93 Wakabayashi T, Yoshida J, Mutsuga N, Takeuchi Y. [Extraneural metastasis of malignant glioma through a ventriculo-peritoneal 

shunt: growth in peritoneal cavity as ascitic form] - PubMed. No shinkei geka. Published online May 1985:547-552. [PMID:2991792] 

94 Kingston JE, Plowman PN, Smith BF, Garvan NJ. Differentiated astrocytoma with osteoblastic skeletal metastases in a child. Child’s 

Nerv Syst. 1986;2(4):219-221. [PMID:3779686; DOI:10.1007/BF00706817] 

95 Friedman JH, Liu HM, Spremulli E, Calabresi P. Distant metastases from a malignant glioma: unusual complications associated with 

treatment of a glioblastoma: distant metastases and focal white matter degeneration. J Neurol Neurosurg Psychiatry. 1987;50(2):237-



238. [PMID:3033156; DOI:10.1136/JNNP.50.2.237] 

96 Kawasaki H, Shimada H, Nakura H, Sugimura H, Tomonaga M. Peculiar pattern of glial fibrillary acidic protein production in 

extracranial metastatic tumor cells of malignant astrocytoma. Acta Neuropathol. 1987;74(1):89-91. 

[PMID:3661123;DOI:10.1007/BF00688344] 

97 Kepes JJ, Rubinstein LJ, Chiang H. The role of astrocytes in the formation of cartilage in gliomas. An immunohistochemical study of 

four cases. Am J Pathol. 1984;117(3):471. [PMID:6391192] 

98 Nishio S, Takeshita I, Yamashita M, Tateishi J. Anaplastic evolution of childhood optico-hypothalamic pilocytic astrocytoma: report 

of an autopsy case . Clin Neuropathol. 1988;7(5):254-258. [PMID:3208464] 

99 Megele R, Gruss P, Buhrmann K. DAS EXTRAKRANIELL METASTASIERENDE MALIGNE GLIOM - IATROGEN? Neurochirurgia 

(Stuttg). 1989;32(5):157-159. [PMID:2552337; DOI:10.1055/s-2008-1054027] 

100 Jimenez-Jimenez FJ, Garzo-Fernandez C, De Inocencio-Arocena J, Perez-Sotelo M, Castro-De Castro P, Salinero-Paniagua E. 

Extraneural metastases from brainstem astrocytoma through ventriculoperitoneal shunt. J Neurol Neurosurg Psychiatry. 

1991;54(3):281-282. [PMID:2030363; DOI:10.1136/JNNP.54.3.281] 

101 Longee DC, Friedman HS, Phillips PC, Burger PC, Oakes WJ, Heffez D, Wharam M, Strauss L, Fuller GN, Schold SC. Osteoblastic 

metastases from astrocytomas: A report of two cases. Med Pediatr Oncol. 1991;19(4):318-324. [PMID:2056977; 

DOI:10.1002/mpo.2950190419] 

102 Sunita, Kapila K, Singhal RM, Verma K. Extracranial metastasis of an astrocytoma detected by fine‐needle aspiration: A case report. 

Diagn Cytopathol. 1991;7(3):290-292. [PMID:1879267; DOI:10.1002/dc.2840070316] 

103 Declercq H, De Man R, Vanderperre H, De Praetere P, Wilms G. Peritoneal seeding of a cerebral malignant astrocytoma via a 

ventriculo-peritoneal shunt. J Belge Radiol. 1992;75(3):191-193. [PMID:1400149] 

104 Mimata C, Itoyama Y, Kuratsu J, Uemura S, Fujioka S, Ushio Y. Anaplastic astrocytoma with extracranial extension —case report—. 



Neurol Med Chir (Tokyo). 1993;33(5):312-315. [PMID:7687039; DOI:10.2176/nmc.33.312] 

105 Pollack IF, Hrtt M, Pang D, Albright AL. Dissemination of low grade intracranial astrocytomas in children. Cancer. 1994;73(11):2869-

2878. [PMID:8194029: DOI:10.1002/1097-0142(19940601)73:11<2869::aid-cncr2820731134>3.0.co;2-i] 

106 Dubé M, Bourgouin PM, Moumdjian RA, Robert F, Lesage J, Duong HD, Cardinal E. Spinal metastases as a first presentation of 

malignant astrocytoma. Can Assoc Radiol J. 1996;47(5):370-373. [PMID:8857973] 

107 Yanagawa Y, Miyazawa T, Ishihara S, Takiguchi H, Shima K, Terahata S, Tamai S, Chigasaki H. Pontine glioma with osteoblastic 

skeletal metastases in a child. Surg Neurol. 1996;46(5):481-484. [PMID:8874551; DOI:10.1016/S0090-3019(96)00223-6] 

108 Raut V, Golchin K, Anderson N, Primrose WJ. Metastatic astrocytoma in the parotid. Cytopathology. 2002;13(3):186-188. 

[PMID:12060086; DOI:10.1046/J.1365-2303.2002.T01-5-00381.X] 

109 Ueda S, Mineta T, Suzuyama K, Furuta M, Shiraishi T, Tabuchi K. Biologic characterization of a secondary glioblastoma with 

extracranial progression and systemic metastasis. Neuro Oncol. 2003;5:14-18. [PMID:12626129; DOI:10.1093/neuonc/5.1.14] 

110 Tuominen H, Lohi J, Maiche A, Törmänen J, Baumann P. Mediastinal metastasis of glioblastoma multiforme evolving from anaplastic 

astrocytoma. J Neurooncol. 2005;75(2):225-226. [PMID:16132499;DOI:10.1007/S11060-005-3395-X] 

111 Pamucka ML, Czopkiewicz L, Skrzypczyńska E, Tokar P. Dissemination of malignant gliomas beyond the central nervous system. 

Reports Pract Oncol Radiother. 2006;11(2):101-104. [DOI:10.1016/S1507-1367(06)71055-0] 

112 Arulrajah S, Huisman TAGM. Pilomyxoid astrocytoma of the spinal cord with cerebrospinal fluid and peritoneal metastasis. 

Neuropediatrics. 2008;39(4):243-245. [PMID:19165714; DOI:10.1055/s-0028-1103273] 

113 Zhen L, Yufeng C, Zhenyu S, Lei X. Multiple extracranial metastases from secondary glioblastoma multiforme: a case report and 

review of the literature. J Neurooncol. 2010;97(3):451-457. [PMID:19898745; DOI:10.1007/s11060-009-0044-9] 

114 Park AY, Kim H, Chung TS, Yoon CS, Ryu YH, Cho YE, Moon ES, Kim S. A spinal cord astrocytoma and its concurrent osteoblastic 

metastases at the time of the initial diagnosis: A case report and literature review. Vol 12. Korean Society of Radiology; 2011:620-625. 



[PMID:21927564; DOI:10.3348/kjr.2011.12.5.620] 

115 de Kunder SL, Compter I, Schijns OEMG, ter Laak-Poort MP, Anten MHME, Jansen RLH, Baumert BG. GLIOBLASTOMAS DO 

METASTASIZE. Neuro Oncol. 2012;14 Suppl 3(Suppl 3):iii1-iii94. [DOI:10.1093/NEUONC/NOS183] 

116 Blume C, Von Lehe M, Van Landeghem F, Greschus S, Boström J. Extracranial glioblastoma with synchronous metastases in the lung, 

pulmonary lymph nodes, vertebrae, cervical muscles and epidural space in a young patient - Case report and review of literature. 

BMC Res Notes. 2013;6(1):1-7. [PMID:23883669; DOI: 10.1186/1756-0500-6-290] 

117 Martens T, Matschke J, Müller C, Riethdorf S, Balabanov S, Westphal M, Heese O. Skeletal spread of an anaplastic astrocytoma 

(WHO grade III) and preservation of histopathological properties within metastases. Clin Neurol Neurosurg. 2013;115(3):323-328. 

[PMID:22704562; DOI:10.1016/j.clineuro.2012.05.025] 

118 Senerchia A, Eleuterio S, Souza E, Cappellano A, Seixas T, Cavalheiro S, Saba N. DISSEMINATED GLIOBLASTOMA MULTIFORME 

IN A CHILD WITH THORACOLUMBAR SPINAL CORD PILOCYTIC ASTROCITOMA. Neuro Oncol. 2013;15(suppl_3):iii32-iii36. 

[DOI:10.1093/NEUONC/NOT175] 

119 Barajas R, Phelps A, Foster H, Courtier J, Buelow B, Gupta N, Nicolaides T, Glenn O, Banerjee A. Metastatic Diffuse Intrinsic Pontine 

Glioma to the Peritoneal Cavity Via Ventriculoperitoneal Shunt: Case Report and Literature Review. J Neurol Surg reports. 

2015;76(1):e91-e96. [PMID:26251821; DOI:10.1055/S-0035-1547365] 

120 Demirkaya M, Sevinir B, Güler S, Demiröz C, Taskapilioglu Ö, Yilmazlar S, Palabiyik F, Tolunay S. Leptomeningeal dissemination 

and vertebral bone involvement in a child with pilocytic astrocytoma. 2016;58(12):1341-1344. [PMID: 27859985; 

DOI:10.1111/ped.13121] 

121 Lei B, Xiang W, Yu M, Yu L, Qi S. Glioma progress and extracranial systemic multiple metastasis: a case report. Int J Clin Exp Med. 

2016;9(8):16883-16886. 

122 Trivedi D, Crutcher C, Culicchia F, Farris B. 49 Year Old Male Presenting with Rare Primary Intracranial and Spinal High-Grade 



Gliomas within 18 Months. J Neuropathol Exp Neurol. 2016;75(6):567-616. [DOI:10.1093/JNEN/NLW038] 

123 Li ZG, Mu HY. Extracranial bone metastases from recurrent anaplastic astrocytoma on FDG PET/CT: A case report a care-compliant 

article. Medicine (Baltimore). 2017;96(23). [PMID:28591062;DOI:10.1097/MD.0000000000007123] 

124 Coleman C, Cooney T, Perry A, Guo H, Solomon D, Torkildson J. PROLONGED SURVIVAL AND EVENTUAL DEATH BY 

DISSEMINATED PULMONARY METASTASIS IN A PEDIATRIC PATIENT WITH DIFFUSE PONTINE H3.1K27M GLIOMA: A 

CASE REPORT. Neuro Oncol. 2018;20(suppl_2):i52-i52. [DOI:10.1093/NEUONC/NOY059.112] 

125 Granados AM, Zuñiga N, Ospina C, Merchancano L. Secondary glioblastoma with abdominal metastasis: Case report. Radiol case 

reports. 2018;13(2):347-351. [PMID:29904470; DOI:10.1016/J.RADCR.2018.01.004] 

126 Konar SK, Nandeesh BN, Sandhya M, Chandana N, Devi BI, Bhat DI. Pilocytic astrocytoma with spontaneous malignant 

transformation with intracranial and skeletal dissemination: case report and review of the literature. Br J Neurosurg. Published online 

May 8, 2018:1-4. [PMID:29745267; DOI:10.1080/02688697.2018.1472214] 

127 Pradhan P, Bey B, Srinivas BH, Jacob SE, Rathakrishnan RKV. Clinico-Histomorphological and Immunohistochemical Profile of 

Anaplastic Pleomorphic Xanthoastrocytoma: Report of Five Cases and Review of Literature - PubMed. Int J Hematol stem cell Res. 

2018;12(4):265-272. [PMID:30774826] 

128 Bhatt NS, Houser K, Belongia M, Ellison DW, Foy A, Jarzembowski J, Kelly T, Maheshwari M, Suchi M, Knipstein J. Diffuse Midline 

Glioma With Osseous Metastases at Diagnosis: A Case Report. J Pediatr Hematol Oncol. 2020;42(7):e673-e676. [PMID:31568066; 

DOI:10.1097/MPH.0000000000001598] 

129 Rodrigues LF, Camacho AH da S, Spohr TCL de S e. Secondary glioblastoma metastasis outside the central nervous system in a 

young HIV-infected patient. 2020;12:1758835920923432. [PMID:32489434; DOI:10.1177/1758835920923432] 

130 Rossi J, Giaccherini L, Cavallieri F, Napoli M, Moratti C, Froio E, Serra S, Fraternali A, Ghadirpour R, Cozzi S, Ciammella P, Iaccarino 

C, Pascarella R, Valzania F, Pisanello A. Extracranial metastases in secondary glioblastoma multiforme: a case report. BMC Neurol. 



2020;20(1). [PMID:33087049; DOI:10.1186/s12883-020-01959-y] 

 


