
PRACTICAL NEUROLOGY84

© 2005 Blackwell Publishing Ltd

REVIEW

What to do with the pa
fi t and the scan shows

Jeremy Rees* and Ludvic Zrinzo†

*Consultant Neurologist and †Specialist Registrar Neurosurgery, National Hospital for 
Neurology and Neurosurgery, Queen Square, London; E-mail: j.rees@ion.ucl.ac.uk
Practical Neurology, 2005, 5, 84–91

A TYPICAL PATIENT
A 28-year-old lady was brought into the emer-
gency department having had two generalized 
tonic–clonic seizures. These terminated spon-
taneously and by the next day she was feeling 
back to normal apart from a mild headache. She 
recalled involuntary head turning to the left just 
before blacking out. Postictally there was no neu-

rological defi cit, and there was no earlier history 
of headaches. She was otherwise fi t and well. Her 
brain CT scan showed a large low-density space-
occupying lesion in the right frontal lobe, which 
did not enhance with contrast, suggestive of a 
glioma, probably low-grade (Fig. 1 ).

At this point the key issues are:
• How reliable is CT/MR scanning in detecting 

and grading gliomas?
• What are the risks, benefi ts and limitations of 

stereotactic biopsy?
• When is it appropriate to recommend gross 

total resection?
• If a biopsy or resection is done and shows a 

low grade glioma, what is the evidence that 
treatment with radiotherapy improves over-
all outcome?

• If a biopsy or resection shows a high-grade 
glioma, what further treatment should be 
recommended – radiotherapy or chemo-
therapy?

BACKGROUND
Gliomas are the most frequent type of primary 
brain tumour with an incidence of about 20 per 
100 000 population per annum. They are classi-
fi ed and graded by the World Health Organiza-
tion (WHO) on the basis of their morphological 
features alone (Table 1). WHO Grades I and II 
are low-grade gliomas while Grades III and IV 

Figure 1  Pre- and post-contrast brain CT scan showing a large non-enhancing 

homogeneous low-density mass in the right frontal lobe of a 28-year-old woman 

presenting with seizures. A subsequent MR scan confi rmed that this was a non-enhancing 

tumour and the decision was made to rescan her after 3 months.
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atient who has had a 
s a ‘glioma’?

are high-grade. Low-grade gliomas account for 
about one-third of all gliomas and are particular-
ly frequent in younger patients. Grade I tumours 
occur almost exclusively in children while Grade 
II tumours most frequently present in young 
adults. Gliomas account for 80% of tumour-as-
sociated epilepsy. Seizures are the second most 
common presenting symptom of intracranial 
tumours after headache, occurring in 21% of 
patients (Grant 2004), and are more likely than 
headache to be the presenting complaint of a low 
grade glioma. Therefore, an adult presenting with 
seizures and a suspected tumour on the CT scan 
is more likely to have a low-grade glioma (WHO 
Grade II astrocytoma, oligodendroglioma or 
mixed glioma) than a high-grade tumour.

By defi nition, a low-grade glioma is slow grow-
ing and patients have a median survival of many 
years, dependent mainly on histological subtype. 
However, in most cases, these tumours undergo 
malignant transformation to a high-grade glio-
ma, at an unpredictable time in their natural his-
tory. The median survival for patients with WHO 
Grade II gliomas varies from 5 to 7 years for as-
trocytomas, to 16 years for oligodendrogliomas 
(Olson et al. 2000), and somewhere in between 
for mixed gliomas (oligoastrocytomas). In con-
trast, the median survival for a patient with a ma-
lignant glioma is about 1 year for a glioblastoma 
(WHO Grade IV) and 2–3 years for an anaplas-

tic astrocytoma (WHO Grade 
III), depending on age and per-
formance status with young fi t 
patients surviving considerably 
longer than older frail patients

The appropriate manage-
ment of patients with intracra-
nial tumours therefore relies on 
accurate diagnosis of tumour 
type. It is important to identify 
the patient whose scan suggests 
a high-grade glioma and refer 
urgently to neurosurgery for a 
tissue diagnosis because adju-
vant treatment, particularly ra-
diotherapy, improves survival 
over supportive care alone (Walker et al. 1980) 
and this should be started as soon as possible 
in appropriate patients. In fact only one paper 
addresses this specifi c question but it did show 
that a longer waiting time from presentation to 
radiotherapy department to treatment was a sig-
nifi cant predictor of early death (Do et al. 2000). 
More over, given the known doubling times of 
high-grade gliomas, it seems reasonable to advo-
cate treatment as soon as possible.

The management of low-grade gliomas is 
more controversial and the correct decision, if 
there is such thing as a correct decision in this 
context, should only be made after considering 

   Grade

Astrocytic tumours

 Pilocytic astrocytoma I

 Diffuse astrocytoma II

 Anaplastic astrocytoma III

 Glioblastoma IV

Oligodendroglial tumours

 Oligodendroglioma II

 Anaplastic oligodendroglioma III

Mixed gliomas

 Oligoastrocytoma II

 Anaplastic oligoastrocytoma III

Table 1  WHO Classifi cation of Gliomas
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the clinical presentation, the anatomical loca-
tion of the tumour, the opinions of the neurolo-
gist and neurosurgeon, and the feelings of the 
patient. Ideally this decision-making process 
should take place within the setting of a neuro-
oncology multidisciplinary team meeting made 
up of neurosurgeons, neurologists, neuroradi-
ologists, neuropathologists, clinical oncologists 
and clinical nurse specialists.

HOW RELIABLE IS CT SCANNING IN 
DETECTING AND GRADING GLIOMAS?
A number of features help predict the grade of an 
intrinsic tumour seen on a CT scan. The patient’s 
age gives some indication because adults with 
low-grade glioma generally present in the third 
or fourth decades with seizures, while adults with 
high-grade gliomas more commonly present in 
late-middle or older age with symptoms and signs 
of raised intracranial pressure, or a short history 
of progressive focal defi cit or cognitive decline. 
Certain radiological features infl uence the likely 
diagnosis. The well-known butterfl y glioma de-
velops when malignant tumour cells infi ltrate 
the white matter tracts of the corpus callosum. If 
present, bone remodelling is more likely to have 
occurred in response to a slowly growing tumour 

(Fig. 2), and intratumoural cal-
cifi cation suggests that the tu-
mour is an oligodendroglioma 
(Fig. 3).

The overall diagnostic error 
rate for neuroradiological in-
terpretation for all brain tu-
mours (vs. other pathologies) 
is less than 5%, but 10% of CT 
scans are normal, usually when 
the scan in unenhanced and 
the tumour is in the temporal 
lobe. To assess the accuracy 
with which CT scanning pre-
dicts tumour histology, general 
and neuroradiologists in three 
Scottish neuroscience centres 
were asked to give their best 
guess tumour diagnosis after 
reviewing the CT scans of 221 
patients presenting with a soli-
tary, supratentorial intracere-
bral tumour who then went on 
to have a defi nitive pathologi-
cal diagnosis. Tumours were prospectively clas-
sifi ed as ‘malignant glioma’, ‘low-grade glioma’ 
or ‘metastasis’ in 199 cases. The sensitivity of CT 
for low-grade glioma was only 0.44 although the 
specifi city was 0.9. The positive predictive value 
was only 0.35 implying a false positive diagnosis 
rate of 65%, and most frequently due to the mis-
diagnosis of a malignant glioma (Bell et al. 2002). 
This latter problem is widely recognized and is 
generally due to lack of contrast enhancement in 
the lesion. This was clearly shown in a study of 
314 unselected patients with gliomas, of whom 
nearly 20% lacked contrast enhancement and, of 
these, approximately one-third were malignant, 
particularly in older patients (Scott et al. 2002). 
The comparison of CT with pathology is compli-
cated by tumour heterogeneity, a characteristic 
pathological feature frequently found in resec-
tion specimens of gliomas, where there may be 
small foci of anaplasia in an otherwise low-grade 
tumour.

MR IMAGING AND THE DETECTION OF 
GLIOMAS
MRI is now universally regarded as the imag-
ing modality of choice in view of its greater ana-
tomical resolution than CT, its superior ability 
to differentiate pathological tissue from normal 
brain, and the higher sensitivity to the pres-
ence of tumour. Low-grade gliomas appear as 
high signal mass lesions on T2 and FLAIR se-

Figure 2  Coronal FLAIR MRI sequence showing a 

right frontal astrocytoma that has eroded through 

the skull vault and is causing some elevation of the 

outer table.

As a general rule, 

on MRI low-grade 

gliomas are non-

enhancing or only 

faintly enhancing 

while high-grade 

gliomas enhance 

avidly, with an 

irregular outline, 

necrotic centre 

and peritumoural 

vasogenic oedema

Figure 3  Non-enhanced CT brain scan showing a 

calcifi ed multifocal oligodendroglioma with tumour 

in the right frontal lobe and unusually impinging on 

the IVth ventricle in the posterior fossa.

 on M
ay 23, 2023 by guest. P

rotected by copyright.
http://pn.bm

j.com
/

P
ract N

eurol: first published as 10.1111/j.1474-7766.2005.00287.x on 1 A
pril 2005. D

ow
nloaded from

 

http://pn.bmj.com/


APRIL 2005 87

© 2005 Blackwell Publishing Ltd

quences and as low signal on 
T1 sequences. Calcifi cation is 
usually seen as T1 shortening. 
Very low-grade gliomas (WHO 
Grade I), e.g. pilocytic astrocy-
tomas, usually appear as well 
circumscribed cystic tumours 
with a mural enhancing nod-
ule. In contrast to their higher-
grade counterparts, they are 
relatively benign, extremely 
slow-growing and potentially 
curable by surgery alone.

As a general rule, low-grade 
gliomas are non-enhancing or 
only faintly enhancing while 
high-grade gliomas enhance 
avidly, with an irregular out-
line, necrotic centre and peri-
tumoural vasogenic oedema 
(Fig. 4). The presence of en-
hancement in a low-grade gli-
oma is associated with a worse 
prognosis in terms of time to 
progression and overall sur-
vival (Vaquero et al. 2002).

However, even MRI scanning 
may give misleading informa-

tion. In a study of 20 consecutive adults suspected 
of having a low-grade glioma on imaging criteria, 
only 10 in fact had low-grade tumours – nine had 
anaplastic astrocytomas and one had encephalitis 
(Kondziolka et al. 1993). This was a retrospective 
study from a single tertiary referral centre where 
the pathology was already known at the time the 
radiologists were asked for their diagnosis. It does 
not tally with our own experience where over 
90% of tumours that appear low-grade on im-
aging are confi rmed to be so pathologically. This 
difference may also refl ect the lack of clear criteria 
for distinguishing a Grade II glioma from a Grade 
III anaplastic glioma, particularly if a tumour is 
‘upgraded’ solely on the presence of one or two 
mitoses on histology.

There have been a number of attempts to in-
troduce mulitparametric imaging modalities to 
provide additional information over and above 
that obtained from conventional sequences. 
These include single voxel MR spectroscopy, 
Chemical Shift Imaging, Diffusion Weighted 
and Perfusion Imaging (Rees 2003). But at 
present these techniques are not widely available 
on a routine basis and are therefore unlikely to 
infl uence clinical practice outside a few special-
ist centres. While they are helpful in predicting 

tumour grade, they do not provide clear-cut in-
formation about the tumour type and therefore 
do not avoid the need for a tissue diagnosis.

Functional metabolic imaging with Single 
Photon Emission Tomography (SPET) and 
Positron Emission Tomography (PET) can also 
help distinguish low-grade from high-grade 
tumours but suffers from lack of spatial reso-
lution. Most published studies have based their 
conclusions on small numbers of patients and in 
our experience these techniques may give mis-
leading information. SPET and PET are now 
mainly used when biopsy is contraindicated or, 
after treatment, when there is a question as to 
whether clinical and radiological progression is 
due to recurrent disease or radiation necrosis.

Because of the likelihood of increasing grade in 
older patients and the relative limitations of scan-
ning in predicting grade and type, it is clearly im-
portant to obtain a tissue diagnosis, particularly 
in those patients who are more than 50 years old 
at presentation, where there is a higher probabil-
ity of missing a high-grade glioma. For younger 
patients, less than about 50 years old, who are 
more likely to be harbouring a low-grade glio-
ma, and who are, apart from epilepsy, otherwise 
asymptomatic, our practice is to rescan after a 
relatively short interval (e.g. 3 months) to deter-
mine the biological activity of the lesion (in all 
other cases, an early biopsy is recommended). 
Clearly, growth over that time period would be 
more compatible with a high-grade tumour and 
so lead to neurosurgical referral. If the second 
scan is unchanged and the patient remains well, 
it is reasonable to adopt a watch-and-wait policy 
with regular MR scans and clinical monitoring al-
though the precise scanning interval will depend 
on local resources. It seems prudent to scan every 
6 months and if, after say 2 years, the tumour size 
is unchanged or only slightly larger, the interval 
can be increased to yearly.

WHAT ARE THE RISKS, BENEFITS 
AND LIMITATIONS OF STEREOTACTIC 
BIOPSY?
Stereotactic surgery of the brain, allowing mil-
limetric accuracy in targeting deep-seated brain 
structures, was introduced by Spiegel & Wycis in 
1947 (see Gildenberg 2004) and has been devel-
oped further with the introduction of axial imag-
ing techniques over the last 30 years. Morbidity 
and mortality are minimal with a risk of less than 
5% and 1%, respectively, in most series. We quote 
a major complication risk of 1 in 300 (death, per-
manent neurological disability), a minor compli-

Figure 4  Coronal T1 MR scan with gadolinium 

enhancement showing a large irregularly enhancing 

tumour with a central cystic component causing 

signifi cant mass effect in the right frontal lobe. This 

patient presented with complex partial seizures and, 

despite the scan appearances, had no symptoms 

of raised intracranial pressure. He went on to have 

a debulking procedure and the histology was of an 

anaplastic oligodendroglioma.
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cation risk of 2–3% (haematoma, infection) and 
an inconclusive diagnosis risk of 6% (Revesz et al. 
1993).

Stereotactic biopsy has two important roles 
– fi rstly to provide an accurate indication of 
the nature and grade of the tumour, and sec-
ondly to avoid misdiagnosis of a radiological 
abnormality as a neoplasm when the differen-
tial diagnosis includes a non-neoplastic proc-
ess such as abscess. There have been relatively 
few studies comparing the diagnostic accuracy 
of stereotactic biopsies with the fi nal histology 
of tumour specimens from subsequent resec-
tion of the lesion within a short time span. In 
a retrospective study, 81 patients underwent 
tumour resection at the MD Anderson Cancer 
Center (MDACC) within 60 days of an initial 
stereotactic biopsy. Biopsy reports, mainly 
provided by pathologists at other institutions, 
differed from resection histopathology in 
about half the cases as reported by pathologists 
from MDACC. However, this discrepancy fell 
to about one-third when both biopsy and re-
section pathologies were reviewed by MDACC 
pathologists, clearly refl ecting the variability 
of interpretation of glial tumours by different 
pathologists (Jackson et al. 2001).

In a second series of 43 patients treated at Duke 
University, North Carolina the biopsy diagnosis 
was consistent with the resection diagnosis in 
79% of cases and allowed appropriate manage-
ment in 96% of cases (McGirt et al. 2003).

WHEN IS IT APPROPRIATE TO OFFER A 
GROSS TOTAL RESECTION?
There are three goals in tumour surgery: tis-
sue diagnosis, reduction of symptomatic mass 
effect, and ‘curative’ tumour resection. The 
fi rst goal can be achieved with minimal risk 
and good accuracy by stereotactic biopsy, as 
we have already discussed. The clearest indica-
tion for resective surgery is the alleviation of 
local mass effect from the tumour, the likely 
improvement of neurological function as a re-
sult, and the prevention of herniation. This is 
rarely an issue in patients with low grade glio-
ma. Therefore, the greatest diffi culty surgeons 
currently face is the lack of evidence required 
to make a rational decision as to whether the 
potential benefi ts of radical resection of a sus-
pected low-grade glioma justify the risks of 
surgery.

There is no good evidence supporting the 
benefi t of resective surgery because there are 
no randomised controlled trials. The inter-

pretation of retrospective studies is limited by 
selection bias as well as by the fact that many 
series have included patients with a variety of 
low-grade pathologies with diverse natural 
histories. However, recent publications point 
towards a tendency to lower recurrence rates 
and improved survival with radical resection 
(Winn & Youmans 2004). Residual tumour 
volume after resection seems to be more im-
portant than the proportion of tumour re-
moved in achieving this benefi t (Berger et al. 
1994). However surgeons have traditionally 
been poor at estimating the extent of tumour 
resection. Nowadays new technologies such as 
intraoperative MRI, combined with histologi-
cal sampling of resection margins, provide a 
gold standard in assessing totality of tumour 
resection.

The risks of surgery depend on the location 
of the lesion. Patients with deep-seated le-
sions, or lesions close to eloquent cortex, such 
as Broca’s area or the motor strip, are at great-
est risk. There are numerous methods to lessen 
surgical risks in such patients. Pre-operative 
functional imaging using PET or functional 
MRI can defi ne areas of eloquent cortex and 
establish the relation of such areas to the tu-
mour. Neuro-navigation involves the fusing 
of anatomical landmarks during surgery with 
landmarks on preoperative imaging. This al-
lows software to provide a ‘head-up’ display 
of pre-operative anatomical and functional 
imaging superimposed on the surgical fi eld. 
Information not immediately obvious in the 
surgical fi eld, such as the radiological bounda-
ries of a diffuse infi ltrative tumour, or the exact 
position of eloquent cortex such as the motor 
strip, is then available to the surgeon and can 
infl uence the extent of resection. Intra-opera-
tive physiological mapping, ‘awake’ cranioto-
my and intraoperative MRI are all techniques 
that are being employed to maximize resection 
of tumour whilst minimizing risk of neuro-
logical defi cit.

Radical resection of tumours in non-domi-
nant, polar regions (anterior frontal, anterior 
temporal lobes) can be performed with minor 
risk of surgical morbidity and is probably the 
treatment of choice. In the absence of Class I evi-
dence (one or more well-designed randomised, 
controlled trials) to support its benefi ts, radical 
surgery for tumours in other locations can only 
be viewed as one option. Although there are no 
clear benefi ts of radical resection in published 
studies, there is a trend to improved outcomes. 
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It is therefore inappropriate to suggest that all 
such surgery should stop. It is also inappropriate 
to suggest that all patients should have radical 
resection. Therefore, in the absence of evidence 
either way, management should be at an individ-
ual level with open discussion with the patient, 
and tailored to the individual patient and prac-
tice of the clinician (Keeles et al. 2001). As such, 
surgery should probably only be performed in 
centres with access to the techniques described 
above and, ideally, within a randomised trial of 
surgery vs. conservative management (Whittle 
1999).

The lack of any clear advantage from resective 
surgery for low-grade gliomas is further sug-
gested by a study of almost 1000 adult patients 
in whom the median survival after biopsy alone 
was 6.4 years, after subtotal tumour resection 
6.8 years, and after gross-total tumour resection 
7.6 years (Johannesen et al. 2003). This differ-
ence was not statistically signifi cant and tends 
to support the opinion that it is equally reason-
able to adopt a conservative ‘wait and see’ policy 
for most patients who do not have clinical or 
radiological features suggestive of progression, 
as originally suggested 10 years ago (Recht et al. 
1992), and for patients whose tumours involve 
eloquent regions of the brain.

In essence, therefore it is appropriate to con-
sider resection for patients with non-dominant 
hemisphere polar low-grade gliomas. In all 
other patients the decision to resect will depend 
on the location of the tumour, the neurosurgi-
cal expertise available, and the opinion of the 
neurologist and neurosurgeon regarding the 
strength of evidence in favour of resection. De-
bulking surgery is appropriate if there is raised 
intracranial pressure or progressive focal defi cit. 
Otherwise it is reasonable to make a tissue diag-
nosis with biopsy alone and adopt a ‘wait and 
see’ policy with low-grade lesions.

IF A BIOPSY OR RESECTION SHOWS 
A LOW GRADE GLIOMA, WHAT IS THE 
EVIDENCE THAT EARLY RADIOTHERAPY 
IMPROVES OVERALL OUTCOME?
Unfortunately there is no good evidence that 
early radiotherapy improves overall outcome. 
Two studies, one from Europe (Karim et al. 
1996) and the other from the United States 
(Shaw et al. 2002), have both shown that the 
dose of radiation does not infl uence survival, 
nor does the timing. Over 300 patients with 
pathologically diagnosed Grade II gliomas were 
randomized to either radiotherapy at a dose of 

54 Gy in the 6 weeks immediately after surgery 
or to no treatment until tumour progression. 
After a median follow-up of 5 years, the irradi-
ated group showed a signifi cant improvement 
in time to progression but not in overall survival 
or neurological functioning (Karim et al. 2002). 
One reason for this paradox is that once a patient 
who has already received radiotherapy has pro-
gressed, the only available treatment options are 
further surgery, chemotherapy or experimental 
therapy, all of which are inferior to radiotherapy 
in the control of progression to high-grade glio-
mas.

This trial raises the important question as 
to whether radiotherapy has any role in newly 
diagnosed low-grade glioma if overall survival 
and neurological function are not improved, 
particularly as there are concerns about long-
term neurocognitive sequelae and the risk of 
second tumours after brain radiotherapy. In 
our opinion, the best strategy is to determine 
the earliest stages of malignant transformation 
with serial MRI studies and then treat with ra-
diotherapy before neurological deterioration 
occurs. The appearance of a new or enlarg-
ing area of gadolinium enhancement, marked 
progression of signal change indicating rapid 
tumour growth, or the development of a new 
focal defi cit or symptoms of raised intracranial 
pressure would all be indications for biopsy and/
or resection followed by adjuvant radiotherapy 
if there was pathological confi rmation of ma-
lignant transformation. In the situation where 
there is a newly enhancing region in an other-
wise stable tumour, the surgeon should attempt 
to biopsy the enhancing region, as this may be 
the only focus of malignant transformation in 
an otherwise low-grade tumour.

Radiotherapy has been used in stable tu-
mours causing medically intractable epilepsy. 
Although there is a limited literature evaluat-
ing this approach, our experience suggests that 
about 75% of patients experience improved sei-
zure control.

Debulking surgery is appropriate if there is raised 

intracranial pressure or progressive focal defi cit. 

Otherwise it is reasonable to make a tissue diagnosis 

with biopsy alone and adopt a ‘wait and see’ policy 

with low-grade lesions.
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IF A BIOPSY OR RESECTION SHOWS 
A HIGH-GRADE GLIOMA, WHAT 
FURTHER TREATMENT SHOULD BE 
RECOMMENDED?
The treatment for high-grade gliomas has ad-
vanced considerably over the last year or so, 
particularly with increasing use of systemic 
and interstitial chemotherapy. Unlike surgery, 
radiotherapy has been shown in two separate 
randomised trials to prolong survival in patients 
with malignant gliomas. There have been many 
attempts to increase the radiation dose to the tu-
mour while minimizing the dose to surrounding 
normal tissue but none have been more success-
ful than a standard course of external beam ra-
diation (60 Gy) delivered to the tumour plus a 
2–3 cm margin of normal tissue. The use of con-
comitant (at the same time as radiotherapy) and 
adjuvant (after the completion of radiotherapy) 
chemotherapy with the oral alkylating agent, te-
mozolomide, has improved the median survival 
of patients with glioblastoma from 12 months 
to 15 months and the 2-year survival from 8% 
to 26% (Stupp et al. 2005). Similarly, there is 

evidence from a recently published randomised 
trial that interstitial chemotherapy with biode-
gradable polymers containing BCNU 1,3-bis 
(2-chloroethyl)-1-nitrosourea (Gliadel® wafers, 
Link Pharmaceuticals Ltd, Horsham, UK)  in-
serted into the resection cavity in patients with 
primary malignant gliomas can prolong surviv-
al from 11.6 to 13.9 months even after adjusting 
for other factors that infl uence survival (West-
phal et al. 2003).

CONCLUSIONS
There are many controversies and diffi culties 
in managing patients with a suspected low-
grade glioma on imaging. Management options 
should ideally be discussed within a structured 
multidisciplinary meeting attended by neurolo-
gists, neurosurgeons, neuroradiologists, clinical 
and medical oncologists, and neuropathologists 
to provide each patient with an informed opin-
ion based on the best evidence available, and 
tailored to individual circumstances. Figure 5 is 
a suggested algorithm for our approach to diag-
nosis and treatment.

Non-enhancing ‘glioma’ on CT scan

MRI + Gd

Tumour enhances

Yes

Refer to neurosurgery 

for biopsy/resection

No

Rescan 3 months

Growth or new 
enhancement

Stable appearances

Patient over 50 years or symptoms/signs of  raised 
intracranial pressure or focal deficit or cognitive decline?

Yes No

Rescan at 6 
monthly
intervals

Non-dominant polar 
location

Consider
referral for 
resection

Figure 5  Treatment algorithm for suggested management of a patient presenting with a seizure who is found 

to have a glioma on CT scan.
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