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Abstract

Int roduct ion:  Gliomatosis cerebri (GC) is a rare, dif fusely growing glial tumour 
characterised by extensive brain infilt rat ion. The diversity of histological subtype and 
grade on presentat ion among dif ferent  subj ects, in addit ion to the usually poor response 
to t reatment  make GC an uncertain ent ity where many quest ions st il l remain unanswered. 
One art icle in this issue of NEUROLOGÍA describes a series of 22 pat ients with GC, where 
clinical, therapeut ic and outcome results are detailed. 
Development :  Clinical presentat ion of GC is non-specific and, although the neuroimage is 
characterist ic, the spect rum of dif ferent ial diagnosis is wide. Despite the fact  that  known 
prognost ic factors in glioma also seem to be involved in GC, the heterogeneity of 
pathology and molecular findings on biopsy samples makes it  difficult  to characterise GC 
correct ly. Therefore, variabilit y of outcome and response to therapy is the rule. Evidence 
on therapeut ic st rategies is based on case-series. According to this, the opt imal t reatment  
is not  well established. Part  of current  research is focused on ident ifying molecular 
predictor factors of response to chemotherapy. 
Conclusions:  The addit ion of chemotherapy in the classic t reatment  schedule based on 
radiotherapy seems to produce bet ter responses in GC pat ients. However, the outcome 
of these pat ients remains poor with low survival rates. Phase III mult i-cent re t rials to 
evaluate dif ferent  therapeut ic st rategies in GC are essent ial.  Further knowledge on the 
histological profile and molecular prognost ic factors is also required. Pat ients should be 
st rat ified according to the prognost ic factors ident ified.
© 2010 Sociedad Española de Neurología. Published by Elsevier España, S.L. All rights 
reserved.
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Introduction

Gliomatosis cerebri (GC) is a rare primary brain tumour; it  
probably represents less than 1% of all ast rocytomas1,2,  with 
an int riguing histogenesis and natural history that  are st il l 
undefined. In addit ion, GC has a poor, conflict ing response 
to t reatment . In this volume of NEUROLOGÍA, we present  an 
art icle on a series of pat ients with GC, which helps to 
improve our understanding of the evolut ion and response to 
t reatment  of this problemat ic ent ity.

Definition

According to the criteria of the World Health Organizat ion 
(WHO) Classificat ion of Tumours, GC is a dif fuse glioma with 
an except ionally infilt rat ive and extensive growth pat tern 
than generally preserves the architecture of surrounding 
neural t issues. It  has to involve a minimum of 3 brain lobes 
and can infilt rate both cort ical grey mat ter and basal 
ganglia, as well as extend along the brainstem and spine2.  
The cellular phenotype is usually of ast rocyte type but  it  
also admits the oligoast rocytoma and oligodendrocyte 
types3.  GC has been divided into Type 1, when no tumour 
mass is observed in the infilt rat ive pat tern, and Type 2, 
when there is a lesion with mass effect , usually small (<1cm 
in diameter) in addit ion to cerebral infilt rat ion. When other 
types of gliomas present  extensive progression with 

infilt rat ive characterist ics, rather than growth of the tumour 
mass itself ,  these phenomena are called secondary GC2,4,5.

Gliomatosis cerebri typically presents an aggressive 
biological behaviour, so the WHO classifies it  as grade III 
malignancy. Since most  of the pathological samples consist  
of biopsies due to the inoperabilit y associated to it s 
extension, these may not  be representat ive of the ent ire 
tumour. For this reason, even if  there are no features 
corresponding to cellular anaplasia, it  is st il l regarded as a 
high-grade tumour.

Epidemiology, clinical manifestation  
and neuroimage

The incidence of GC is higher in males than in females 
(1.3:1), with a probable rate of about  0.6 to 8.2 cases/
year4,6.  Although the age interval at  diagnosis ranges from 
the first  months of life unt il old age, most  pat ients are 
between 40 and 50 years old4.  The clinical presentat ion is 
variable and is not  a diagnost ic aid; it  is generally the 
unspecific changes in magnet ic resonance imaging (MRI) 
that  arouse the diagnost ic suspicion. In addit ion to 
present ing extensive hyperintense signal changes on FLAIR 
and T2 sequences not  present  in T1 or computed tomography 
scan, the image can present  some alterat ions that  are 
indicat ive of, but  not  specific for GC. These would consist  in 
a thickening of the corpus callosum, slight  signs of collapse 
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Resumen

Int roducción:  La gliomatosis cerebri (GC) es un tumor glial difuso infrecuente, caracteri-
zado por una gran capacidad infilt rat iva. La variabilidad de característ icas histológicas y 
de grado que presenta, j unto con respuestas generalmente pobres a los t ratamientos, 
convierte a la GC en un tumor poco conocido con diversas cuest iones por responder. En 
este volumen de NEUROLOGÍA se presenta un estudio sobre las característ icas clínicas, evo-
lución y respuestas al t ratamiento en una serie de 22 pacientes con GC.  

Desarrol lo: La GC presenta una clínica poco dist int iva, j unto con una neuroimagen carac-
teríst ica pero poco específica, lo que implica la realización de un diagnóst ico diferencial 
amplio. Aunque en su evolución parecen estar implicados factores pronóst icos similares 
a los de los ot ros gliomas, la heterogeneidad de sus hallazgos patológicos y moleculares 
dificulta su precisa caracterización. Así se explican sus variables comportamiento y res-
puesta al t ratamiento. La evidencia sobre la eficacia de dist intos abordaj es terapéut icos 
se basa en series de casos clínicos; por lo tanto, el t ratamiento no está bien establecido. 
Parte de la invest igación actual se cent ra en ident ificar factores moleculares que puedan 
ser predictores de la respuesta a la quimioterapia. 
Conclusiones:  La incorporación de quimioterapia al t ratamiento clásico basado en la ra-
dioterapia parece ofrecer mayores tasas de respuestas, aunque su impacto en la supervi-
vencia sigue siendo escaso. Es necesaria la realización de estudios mult icént ricos de fa- 
se III para evaluar las diferentes est rategias terapéut icas. Asimismo, hay que profundizar 
en el conocimiento sobre la histogénesis y los factores moleculares pronóst ico para poder 
est rat ificar adecuadamente a los pacientes.
© 2010 Sociedad Española de Neurología. Publicado por Elsevier España, S.L. Todos los 
derechos reservados.
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of vent ricular horns and hemispheric swelling, loss of 
dif ferent iat ion between grey and white mat ter, thickening 
of the cortex or basal ganglia and, usually, preservat ion of 
the cerebellum even when there is brainstem involvement . 
Cont rast  uptake can also be observed, which may range 
from dif fuse and patchy to very clear, present  in up to half  
of pat ients; this finding is more common in Type 2 GC7-9.  The 
lack of specificity of neuroimaging and the clinical 
presentat ion raise a dif ferent ial diagnosis with Behçet ’s 
syndrome, Sj ögren syndrome, ischemic, post -radiotherapy 
progressive mult ifocal or reversible posterior 
leukoencephalopathy, infect ious or immune encephalit is, 
leukodyst rophies, vasculit is, demyelinat ing diseases, 
certain forms of primary brain lymphoma and some types of 
st roke such as CADASIL (cerebral autosomal-dominant  
arteriopathy with subcort ical infarcts and 
leukoencephalopathy). Assessment  of the MRI, along with 
the appropriate clinical context , is what  will determine the 
indicat ion for a biopsy to confirm the diagnosis. Spect roscopy 
and the sequences of relat ive cerebral blood volume can be 
of great  help in interpret ing the lesions seen on the MRI as 
glial l ineage tumours, as well as serving as a guide for the 
area in which to perform the biopsy10-12.

Genetic and molecular alterations

Various quest ions about  GC histogenesis have been raised, 
both because of its extension and by the fact  that  it  presents 
heterogeneity in grade and histological subtype, as well as 
because of the absence of a clear specific histopathological 
finding. First , it  may simply be a subtype of dif fuse glioma 
with an except ional infilt rat ive ability which, by acquiring a 
series of molecular changes similar to those that  occur in 
t ransforming low-grade ast rocytomas into anaplast ic or 
secondary glioblastomas, would become malignant  and 
would probably be observed as Type 2 GC. This hypothesis 
would be supported by the presence of p53 or PTEN mutat ions 
or by EGFR amplificat ion. These alterat ions have been found 
in GC, but  with a much less frequent ly than in convent ional 
ast rocytomas13-19.  Other alterat ions have also been described 
in relat ion to cell cycle cont rol mechanisms, such as 
decreased p27 expression in relat ion to GC progression14-16,  
which would support  the evolut ion of a tumour from low to 
high grade. On the other hand, an alternat ive hypothesis 
would argue that  GC is an ent ity independent  from diffuse 
glioma. Its arguments are based on finding chromosomal 
alterat ions and molecular markers other than those of 
ast rocytomas20.  Interest ingly, some studies have ident ified, 
in GC samples, a high percentage of Nest in and Sox2-posit ive 
cells (which are markers of neural precursors)21,22 and of 
CD34 (a marker of stem cells)22;  this reflects a more primit ive 
nature of GC with respect  to ast rocytomas. There is only 
more consensus about  accept ing that  GC is a tumour of 
monoclonal origin, thus ruling out  the possibility of neoplast ic 
t ransformat ion of dif ferent  brain regions that  end up 
j oining14,16.  The main cause of the disparity in findings and 
interpretat ions is the shortage of good anatomopathological 
material for an adequate molecular analysis, since in most  
cases what  is available is material from biopsies with a high 
presence of normal brain t issue.

Prognostic factors

With respect  to GC evolut ion, the independent , good 
prognosis factors most  firmly established in relat ion to 
survival are, as in other gliomas, the Karnofsky index (≥ 70-
80) and histological grade of the analysed sample4,7.  Age as 
a prognost ic factor presents, in most  studies, a t rend toward 
significance but  without  reaching it ;  young pat ients have 
discreet ly more prolonged survival4,7,9.  Other good prognost ic 
factors to consider are the histological subtype 
(oligodendrogliomas bet ter than the others)4,  the absence 
of cont rast  uptake (probably related to histological grade)6,9 
and less grey mat ter infilt rat ion as compared to white12.  
Non-replicated studies indicate that  delet ions in 
chromosomes 13q and 10q and gains in chromosome 7q, as 
well as p53 and PTEN mutat ions, correlate with poor 
survival9,15.  In the molecular field, in a series dominated by 
the oligodendrocyte histological type, it  appears that  1p19q 
delet ions are associated with improved survival, as is the 
case with oligodendrogliomas23.  In addit ion, there is also a 
significant  correlat ion between the presence of this 
mutat ion and MGMT methylat ion; however, in these pat ients 
methylat ion absence is only associated with a non-significant  
t rend toward a lower progression-free tumour interval8.

Treatment

The t reatment  schedule for GC has not  been defined yet . GC 
is an unresectable tumour, so surgery can only have a 
diagnost ic role. The only evidence on the effect iveness of 
cancer t reatment , chemotherapy (CT) and/ or radiotherapy 
(RT), comes from series of clinical cases or ret rospect ive 
reviews of individual cases (table 1)4,6,8,13,24-26. As in other 
gliomas, RT has been the mainstay of GC t reatment  for the 
last  decade. Its relat ive and contradictory impact  on survival, 
the lack of consensus about  total dose, dose/ fract ion and 
irradiat ion type (focal or whole brain), as well as about  
potent ial adverse effects generated by irradiat ing large areas 
of the brain, do not  dispel the doubts about  its therapeut ic 
benefit 2,4,7. The administ rat ion of CT, together with RT or in 
isolat ion, is an increasingly widespread pract ice, although 
there is not  a high level of evidence to back it  up. The most  
commonly used chemotherapeut ic agents are PCV schemes 
(procarbazine, lomust ine, vincrist ine) and temozolomide 
(TMZ), with no significant  differences in survival between 
the two, even though TMZ has shown a bet ter adverse effect  
profile and allows prolonged administ rat ion4,5,8,24-26.  
Administering CT alone (especially using TMZ) has emerged 
as a possible first -line st rategy for GC of oligodendroglial 
lineage or for tumours showing 1p19q delet ion4,23; RT would 
then be reserved as a salvage therapy after progression from 
CT. This would enable a delay of the toxicity from radiat ion, 
maintaining a certain rate of response to this second-line 
t reatment . Obviously, if  the histology lineage of GC 
corresponded to a glioblastoma, the t reatment  recommended 
would be the Stupp regime27. Furthermore, the usefulness of 
ant iangiogenic agents (bevacizumab, celecoxib) in GC is st ill 
to be established28. Finally, we emphasise the limited 
usefulness of steroids in GC, as there is only a small component  
of vasogenic oedema, especially in Type 1 GC.
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Conclusions

This study presented by Novillo-López and colleagues shows 
the histological heterogeneity of this tumour and its 
apparent  response to t reatment , although unfortunately 
with an evolut ion comparable to that  of glioblastomas, 
even in their tendency to produce thrombot ic events. The 
characterisat ion of GC has been hampered by the difficulty 
of diagnosing live pat ients before the advent  of the MRI and 
the predominance of pathological biopsy material.  This is 
reflected by the fact  that  it  is the only brain tumour that , 
for it s diagnost ic criteria, requires neuroimaging 
indispensably and is even subclassified based on it ,  which 
does not  necessarily correlate with it s biological behaviour. 
A conclusion indicated by the heterogeneity of the 

histological and molecular findings, as well as by its natural 
history, is that  this is a tumour of undetermined origin, with 
an, as yet , unident ified genomic instabilit y that  favours its 
rapid progression through various malignancy grades (III and 
IV) compared to classic ast rocytomas. These circumstances 
explain the dif ferences in survival and t reatment  response, 
making it  advisable in future studies to separate pat ients 
with Type 2 GC or glioblastoma histology from other 
pat ients. Furthermore, this ent ity shows that  the classic 
anatomopathological classificat ion used to determine 
tumour aggressiveness is limited; it  is necessary to ident ify 
individual genet ic or molecular “ signatures”  that  can 
determine the evolut ion of the dif ferent  tumours more 
accurately. This would facilitate and even personalise the 
homogeneity of tests and t reatments. Further insight  into 

Table 1 Summary of the most  recent  studies on t reatment  in gliomatosis cerebri 

Author Study  
period 

Pat ients 
(n)

Histological type Treatment Responses, n (%) Overall survival 
(months)

Levin et  al.24 a 6 years 11 OII, 6; OIII,  1;  
AII,  1; GBM, 1; 
OAII, 2

CT (PCV/ TMZ), n = 11 PR, 4 (36%);  
SD, 5 (45%);  
PRO, 2 (18%)

PFS 6 months, 73%; 
PFS 12 months, 55%; 
PFS 24 months, 23%

Taillibert   
et  al.4 b

1985-2004 296 O, 54; GII,  100;  
A, 108; GIII,  81; 
OA, 17; GIV, 19; 
NR, 117; NR, 96

No t reatment , n = 105; 
RT, n = 41;  
CT (PCV/ TMZ), n = 71

NR OS all the series: 14.5; 
OS No t reatment : 11; 
OS QT: 11-36

Picciril l i  
et  al.25 c

NR 11 GBM RT + CT (TMZ), n = 11 NR OS, 16.3 (13-22)

Armst rong  
et  al.6 d

1982-2005 13 NR CT (PCV), n = 1; 
 RT, n = 4;  
RT + CTe,  n = 8

PR, 0;  
SD, 12 (92%);  
ND, 1 (8%)

OS 12 months: 92%;  
OS 24 months: 64%;  
OS 36 months: 21%

Kaloshi et  al.8 2000-2006 25 O, 14; GII,  19;  
A + OA, 9; GIII,  6; 
NR, 2

CT (TMZ), n = 24;  
RT + CT (TMZ), n = 1

PR, 12 (48%);  
SD, 9 (36%);  
PRO, 4 (16%)

OS: 37.7 (15.2-66.8)

D’ Urso et  al.15 2000-2005 59 AII, 11; AIII,  23; 
OAII, 8; OAIII,  17

RT + CT (TMZ), n = 59 PR, 17 (29%);  
SD, 26 (44%); 
PRO, 16 (27%)

OS: 14.58-41.20

Park et  al.13 1999-2005 33 GII, 21; GIII-IV, 12 No t reatment , n = 5;  
RT, n = 17;  
RT + CT, n = 11

NR OS: 16 (0-39)

Glas et  al.26 2001-2006 12 AII, 10; OII,  2 CT (PC o PCV), n = 12 PR, 0; SD, 11 
(92%); PRO, 1 (8%)

OS: 37 (33-41)

Novillo-López 
et  al.  
(present  
work)

2003-2009 22 AII, 5; AIII,  8; 
OAII, 1; OII,  1; 
OAIII,  1; GBM, 4

No t reatment , n = 4; 
RT, n = 2;  
CT (TMZ), n = 4;  
RT + CT, n = 11;  
NR, n = 1

PR + SD, 12 
(70.6%)

OS all the series: 9.5; 
OS t reated: 15

A: ast rocytoma; CT: chemotherapy; GBM: glioblastoma; GII: Grade 2; GIII:  Grade 3; MTX: methot rexate; NR: not  reported; O: 
oligodendroglioma; OA: oligoast rocytoma; OS: overall survival; PC: procarbazine + lomust ine; PCV: procarbazine + lomust ine + 
vincrist ine; PFS: progression-free survival; PR: part ial response (including minor response); PRO: progression; RT: radiotherapy; SD: 
stable disease; TMZ: temozolomide; VCR: vincrist ine. 

a Exclusion of those who had received RT previously. 
b Includes review of the 206 cases previously reported in the literature. 
c All with age over 70 years. 
d All pat ients are paediat ric. 
e Combinat ions with MTX, VCR, carboplat in, VCR, PCV, TMZ.
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GC knowledge will not  only benefit  these pat ients, it  will 
probably also help to understand the mechanisms of 
infilt rat ive migrat ion of secondary gliomatosis, which are 
more common today as a result  of the use of angiogenesis 
in glioblastoma t reatment .
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