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     This is study was undertaken to investigate if opinions
differ among neurosurgeons in the management of gliomas.
A questionnaire was devised de novo and subsequently
answered by the surgeons within one neurosurgical unit
and analyzed. The questionnaire was divided into three
sections: i) The first, contained questions on the role of
surgery and adjuvant therapy in managing low grade gliomas
(LGGs), ii) the second section followed a similar structure
to the first but instead related to high grade gliomas (HGGs)
only, and iii) The final section contained two case scenarios.
The results show that there is a significant variability in the
approach to managing LGGs within one neurological center.
More than half the surgeons adopt a ‘wait and see’ policy
in managing a patient with an LGG. Two out of nine surgeons
tend to biopsy the lesion whilst the same number take an
aggressive surgical approach. Contrary to the variability
seen in the approach to managing LGGs, generally there
seems to be more accord in managing HGGs. All the
surgeons except one take an aggressive approach and
debulk such tumors. The remaining individual tends to be
more inclined to biopsy such lesions only.
   This study has established a pattern of considerable
variability in the management of LGGs whilst demonstrating
a general consensus of opinion in the management of the
higher grade lesions.
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In adults, brain tumors account for less than 2% of all
malignant neoplasms and thus constitute a small
fraction of the overall cancer burden. Intracranial

metastases are the most common. A significant proportion
of central nervous system (CNS) neoplasms affect children
in whom tumors of the nervous system rank second in
incidence after leukaemias.19

Gliomas
   Gliomas comprise the majority of cerebral tumours17 seen
in neurosurgical practice. The most common gliomas arise
from the astrocyte cells which comprise the vast majority
of intraparenchymal cells of the brain. The main function of
astrocyte cells appears to be as a supporting tissue for the
neurones.17 The tumors arising from astrocytes termed
astrocytomas range from relatively benign to the highly
malignant variety.

Numerous grading schemes based on histopathological
characteristics have been devised, including the Bailey and
Cushing grading system, Kernohan grades I-IV, World
Health Organization (WHO) grades I-IV, and St. Anne/Mayo
grades 1-4. This project uses the widely accepted WHO
grading scheme which relies on assessments of nuclear
atypia, mitotic activity, cellularity, vascular proliferation,
and necrosis.40 The WHO classification recognises four
grades of astrocytomas:

• Grade I – Pilocytic astrocytoma
• Grade II – Diffuse astrocytoma
• Grade III – Anaplastic astrocytoma
• Grade IV – Glioblastoma multiforme

Low and High Grade Gliomas
   Grades I and II gliomas are referred to as ‘low grade’
gliomas (LGGs) and account for only 10-15% of all
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astrocytomas. The rest, ‘high grade’ gliomas (HGGs), make
up Grades III and IV. Low grade tumors are characterized
by a high degree of cellular differentiation, slow growth
and diffuse infiltration of neighboring brain structures, and
a lack of a definitive edge or capsule making complete
removal difficult. In contrast, the macroscopic appearance
of a high grade tumor is characterised by a highly vascular
tumor margin with necrosis in the center of the tumor.11

Role of Surgery in the Management of
Gliomas

   The history of the surgical management of glial tumors is
almost as far reaching as the history of neurosurgery itself.25

However, the role of such surgery is still controversial, and
the role of adjuvant therapies such as radiotherapy and
chemotherapy, uncertain. In his pioneering text on the
diseases of the nervous system  published in 1888, Gowers
stated that ‘it is only ……a small proportion of
intracranial growths in which an operation can be
undertaken with sufficient prospect of success to render it
justifiable.’ It would appear that opinions have changed
little in the century that has passed since these words were
written.
   The history of neurosurgery indicates that periods of
great enthusiasm for the surgical resection of glial tumors
have alternated with periods of despair and pessimism. At
present there is no satisfactory treatment of the high-grade
cerebral glioma. The lack of effectiveness of the present
treatment of gliomas is related to the biology of the tumor.
The most common position for tumor recurrence following
conventional treatment is locally in the tumor bed,11

indicating that treatment has failed in local control.
Although light microscopy shows high grade gliomas to
have a well-defined border with the adjacent brain tissue,
special staining techniques including monoclonal
antibodies, show malignant cells extending well out into
the surrounding brain. It is the failure to control the growth
of these cells that is largely responsible for the local tumor
recurrence.
   The role of surgery in LGGs is even less certain.
Management of these tumors is highly controversial
because there is a lack of high quality evidence to prove
that aggressive treatment with either surgery or radiotherapy
improves overall survival or prevents malignant
transformation. The LGG may remain relatively quiescent
for some years before it either continues to grow slowly or
dedifferentiates to a higher grade lesion. In fact, the greatest
predictor of mortality in the majority of patients with LGGs
is progression to HGGs.13

   Some physicians advocate early and extensive surgery
or early radiotherapy, whilst others tend to postpone
treatment until functional deficits are present. It is these
controversies and variations in the management of gliomas
that form the basis of this study. Many studies have been
carried out to determine the best strategy to manage gliomas,
however, little work has been carried out to ascertain the
opinions of neurosurgeons on these issues.
    The aim of this research project is to compare and contrast
the opinions and strategies of neurosurgeons with regards

the management of both LGGs and HGGs.  A questionnaire
was devised on this topic and subsequently answered by
the surgeons. In effect, the aim is to see whether the
management of gliomas is standardised or if there is a
significant variation among surgeons.

Materials and Methods
   A questionnaire was created de novo covering as many
aspects of management of gliomas as possible and refined
a number of times before a final draft was made.
   The questionnaire was divided into four main sections:
  A)The first section dealt with questions about the

neurosurgeon’s experience, and included questions
regarding:
• The age & time period as a consultant,
• The region they received their training
• Any sub-specialisations they practice within

neurosurgery

   B) This section contained questions related only to LGGs.
It included questions on:
• The general management of LGG.
• The role of surgery in LGG.
• Management of recurrence and palliation in

patients with LGG.
• The role of the oncologist in the management of

LGG.
• Whether the surgeon over time and experience,

changed their approach to managing patients with
LGG.

   C) This section contained questions regarding HGGs,
and included questions almost identical to the ones
used for LGG.

   D) The final section comprised of two case scenarios:
• A 78-year-old male patient presents with a 3 month

history of progressive dysphasia and right sided
hemiparesis. Imaging shows a fronto-parietal rim
enhancing lesion. Outline your management plan.

• A 30-year-old male presents with a five year history
of epilepsy. Imaging confirms the diagnosis of a
space-occupying lesion in the frontal lobe. Outline
your management plan.

   Clinically and radiologically the first case scenario
indicates that the patient most likely has a diagnosis of a
HGG, and the second a LGG. This section was included to
study the more subtle factors in a decision-making process
such as age, clinical presentation, duration of symptoms
and specific location of the lesion. As well as comparing
the answers from surgeon to surgeon, it is also appropriate
to compare and contrast each surgeon’s case study
answers with those from earlier in his questionnaire.
    As the data could only be sourced from one neurosurgical
center  consisting of nine neurosurgeons, it is perhaps
over-ambitious to expect strong statistical significance from
the collated data. In light of such constraints it is perhaps
more useful to look for any obvious trends that seem to
emerge from this study which could be used as a platform

Differing Management Approaches to Gliomas
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on which to base wider and more intensive research. As a
result, no detailed statistical significance has been
attempted.

Results

Demographics of Neurosurgeons
Age Range & Time Period as Neurosurgeon
   Figure 1 shows a bar chart comparing the ages of the
surgeons interviewed. The age of the surgeon also
correlates with the length of time as a consultant
neurosurgeon, and hence a measure of experience. This
data when compared with the answers given later is useful
in that it is likely to show any trend changes in opinions
attained with experience, as well as comparing the thoughts
between a young and older generation of neurosurgeons.
For the purpose of this report the neurosurgeons are to be
separated into two broad age groups – the ‘young’ aged
between 35 and 44 years of age, and the ‘experienced’ aged
between 50 and 65. There is nearly an equal split between
the two groups.

Sub-specialities
   Table 1  shows the range of sub-specialities within the
unit. Note that some of the surgeons have more than one
sub-speciality interest. Of particular interest to this study
is that two of the surgeons sub-specialise in neuro-
oncology, and it will be interesting to see if there is any
difference in opinions between the two, and how they differ
from the opinions of the other surgeons.

Low Grade glioma

Generally, How do you Manage LGGs?           .
   Clinical and radiological observations periodically
would be the main management of 5/9 of the surgeons.
2/9 would biopsy the lesion, and 2/9 would intervene
surgically. This data shows that there is a great deal of
variation in opinion in management of LGGs.                 .

   Two of the surgeons whose main strategy is to biopsy
would, if the tumor was accessible, consider surgery.
Of the five surgeons whose main strategy is to observe
the patient, two would consider surgery again if the
tumor is accessible. One of the surgeons whose main
strategy is to surgically intervene, would biopsy if the
tumor in an eloquent area. One of the surgeons whose
main strategy is to observe would biopsy the lesion if
the patient had signs of progressive ‘hard’ neurological
deterioration. In summary, a further four surgeons would
consider surgery if the tumor was accessible and non-
eloquent.

In a Patient with LGG which has Remained
Quiescent for Many Years:

How often would you follow them up?
   Five surgeons follow these patients up annually. The
remaining four follow these patients initially more
frequently (af ter  s ix weeks)  before keeping
appointments to six-monthly intervals. One surgeon
follows up patients with quiescent lesions at six-monthly
intervals for two years, before discharging them if no
change is seen.

What is your management strategy if the Patient’s
Condition Deteriorates and Radiology Exhibits Signs
of Dedifferentiation to a Higher Grade Lesion?
   All the surgeons were more likely to intervene in this
case. The majority would intervene surgically by
debulking. In cases where the lesion is an eloquent
region a biopsy would be considered instead.

If you undertake surgery for excision of the tumour
how far beyond the visible margin of a low-grade
glioma do you usually resect?                    .
               All the surgeons stated that they would excise up to
the tumor margin and not beyond. Two of the surgeons
carry out marginal biopsy intra-operatively and wait
for frozen section reports to determine the tumor
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Figure 1. Ages of the neurosurgeons interviewed

Subspecialty Numbers

  Pituitary    2
   Vascular    2
   Neuro-oncology    2
   Spinal    4
   Stereotaxy    1
   Skull Base    1
   Paediatric    3
   Functional    1

Table 1. Showing  the range of sub-specialities within
the neurosurgical unit
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margin. One surgeon does not go beyond the margin
unless undertaking frontal or temporal lobectomy for
decompression.

Given that a patient has been diagnosed with a low-
grade glioma, how would you manage them if your
main clinical concern was their:-

i) Epilepsy – a) focal
b) general

       ii) Focal neurological signs
              iii) Raised intracranial pressure (ICP)

   For this question, all the surgeons stated that they would
intervene surgically in the case of raised ICP. Those
surgeons who took a more conservative approach generally
gave the same answer for the epilepsy, and conversely
those who were more aggressive, would consider resection.
All the surgeons took a conservative approach with
neurological signs being present.
Corticosteroids .
               All the surgeons normally prescribe dexamethasone for
patients with increased ICP, and pre-operatively.

What Factors are Important in Decision-making for
Surgical Intervention?                       .
   The most commonly mentioned factor for surgical
intervention was the ‘resectability’ of the tumor (Figure 2).
Age and location were the next most frequently mentioned.
Other factors included grade of lesion, presence of pressure
symptoms, effect on patient, clinical presentation, small
size, KPS*, and patient’s wishes.

How does your Management Differ, if at all in Cases of
Recurrence? .
       50% of surgeons were less inclined to undertake surgery,

and the remaining 50% stated no difference in their
management of recurrent LGG. However, of the latter
category, 75% of them take a conservative approach to
LGG anyway. So taking this into consideration, of the
surgeons who are likely to consider surgery as their main
approach, the overwhelming majority are less inclined
to surgically intervene in cases of recurrent LGG.

Do you ever Perform Palliative Surgery in Patients
with Low Grade Glioma? If so, then under what
Circumstances?

   75% said they would intervene to help ease pressure
symptoms. The rest would not.

Do you Normally Refer Patients with  Low grade
Glioma to an Oncologist?

   The majority (5/9) of neurosurgeons normally referred
the patients to an oncologist. 2/9 do not refer, one
surgeon only refers post-operatively and one surgeon
does not refer as such but prefers to discuss patient’s
management with an oncologist.

How Important to the Patient’s Prognosis do you Feel
the Role of Radiotherapy and/or Chemotherapy?

    One third of the surgeons are of the opinion that
radiotherapy is very important to the prognosis and
interestingly the equivalent percentage has the complete
opposite outlook - that radiotherapy is not at all
important. Two surgeons felt radiotherapy to be quite
important and one thought it was not very important.
Interestingly, two of the three that felt that radiotherapy
was not important in the slightest still referred them to
the oncologist.

    Figure 2. Important factors for surgical intervention with LGG,.  Abbreviation, LGG = low grade glioma.

Differing Management Approaches to Gliomas
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    The opinion of the usefulness of chemotherapy to the
patient’s prognosis shows a markedly less variability than
that with radiotherapy. Most surgeons (6/9) thought that
chemotherapy was either not very or not at all important to
the prognosis.

During Consultation what Life Expectancy do you
Quote to Patients with LGG?

Six surgeons do not usually quote a life
expectancy to patients.
One surgeon quotes that 80% will become
malignant in 10 years time.
One  surgeon quotes a 50% 5-10 years
survival rate.
One  surgeon quotes a 50% 10 years survival
rate.

During your career, has your approach to managing
patients with  LGG changed?

   Most (4/9) of the surgeons have become less
aggressive in their approaches to managing LGGs. 2/9
surgeons have become more aggressive in their approach
and 3/9 surgeons have not really changed their practice.

High Grade Glioma
Generally, how do you Manage a Patient with a HGG?

   With HGGs nearly all the surgeons would debulk as
much of the tumour as possible. Only one surgeon was
more inclined to perform a biopsy of the lesion. All the
surgeons were less likely to surgically intervene if the
lesion was in an eloquent area, in which case 3/9 would
consider biopsy of the lesion to get an accurate tissue
diagnosis.

If  Surgery is to be Undertaken, how far beyond the Visible
Margin of a HGG do you usually Resect?

   All the surgeons debulk the tumour until normal tissue is
seen, and not go beyond the tumour margin.

Given that a Patient has been Diagnosed with a HGG,
how would you Manage them if Your Main Clinical
Concern was Their:

a) Epilepsy i) focal
ii) general

b) Focal neurological signs
c) Raised ICP.

   3/9 surgeons felt that a presentation of epilepsy would
make no difference to their management of these tumours.
2/9 would give anti-epileptic medication, of which 1 would
refer to neurologist as well. 3/9 would consider debulking.
All the surgeons took a more conservative approach with
neurological signs being present, and as with LGGs, they
would all decompress with symptoms of raised intracranial
pressure.

What Factors are Important in Decision-making for
Surgical Intervention?
   Figure 3 shows the factors quoted that are important for
surgical intervention in patients with HGGs. The main factors
quoted for surgical intervention with HGG were age, general
health, location, quality of life and resectability of the tumour.
Hard neurology, raised ICP and patient’s wishes were also
important features. Other factors mentioned include home
circumstances, KPS and the likely prognosis of the patient.

How does your Management Differ, if at all in Cases of
Recurrence?
   All the surgeons would be less inclined to intervene
surgically in cases of recurrence. One of the surgeons is
more aggressive however, with recurrent cystic lesions.

    Figure 3. Important factors for surgical intervention with HGG.. Abbreviation, HGG = high grade glioma.
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Do you ever Perform Palliative Surgery in Patients with
HGG?
   All the surgeons undertake palliative surgery in these
cases to relieve symptoms of raised ICP, especially if
blindness is a threat.

Do you Refer Patients with HGG to an Oncologist?
   8/9 surgeons automatically refer patients with HGG
to the oncologist. The remaining surgeon usually
discusses each individual case with the oncologist.

How Important to the Patient’s Prognosis do you Feel
the Role of Radiotherapy and/or Chemotherapy?
.
   There is a definite opinion that radiotherapy is
important to the prognosis of HGG. 3/9 surgeons feel
it is very important, and a further 3/9 feel that it is
quite important to the prognosis. 2/9 surgeons feel
that it is not at all useful to the prognosis, and one
surgeon feels it is not very useful to the prognosis
o f  HGGs.                              .
          In the surgeons’ view chemotherapy does not seem
as  use fu l  an  ad juvan t  the rapy  fo r  HGG as
radiotherapy. 4/9 surgeons were of the opinion that
it was quite useful, 3/9 thought it was not very useful
and 2/9 thought it was not at all useful.

What Life Expectancy do you Quote to Patients
with HGG?

4/9 surgeons do not quote a life
expectancy.
The rest (5/9) quote between

o 6 and 9 months without adjuvant
therapy and

o 12 and 15 months with adjuvant
therapy.

During Your Career has Your Approach to Managing
a HGG Changed?                                       .
   With the exception of one surgeon who has become
more likely to consider undertaking biopsy of a
lesion, all the surgeons mentioned that their approach
to HGGs has not changed during their career.

Scenarios
SCENARIO 1.  A 78-year-old male patient presents
with a three month history of progressive dysphasia
and right-sided hemiparesis. Imaging shows a
fronto-parietal rim enhancing lesion. Outline your
management plan.
   The majority would offer no (4/9) or only palliative
(2/9)  treatment  in this case. One surgeon would
biopsy the lesion, and 2/9 would consider surgery.

SCENARIO 2:  A 30-year-old male presents with a 5
year history of epilepsy.  Imaging confirms the
diagnosis of a space-occupying lesion in the frontal
lobe. Outline your management plan.
   In this case the results are little more striking.  2/9
surgeons would consider frontal lobectomy, 3/9

would debulk the tumor, 2/9 would debulk if the
epilepsy was not controlled with medication and 2/9
would  obse rve  the  pa t i en t  c l in i ca l ly  and
radiologically until signs of tumor progression.

Discussion
LGGs
Management of LGG
   The results show that there is obviously significant
variability in the approach to managing LGGs. More than
half the surgeons at this centre take a ‘wait and see’ policy
in managing a patient with LGGs. 2/9 of surgeons would
biopsy the lesion and the same percentage would take an
aggressive surgical approach. However, a further four
surgeons who normally have a conservative approach
would consider resection of the tumour if it is accessible
and in a non-eloquent area. Overall, a significant third of
the neurosurgeons prefer not to operate in most of their
cases of LGG..
   The variation of opinion on the management of LGG is
not surprising considering the divergent set of opinions in
the medical literature. The problem seems to result in part
from the individual surgeon’s perception of the variation in
biological activity of these lesions as well as the lack of
data from randomised clinical trials that address the
effectiveness of different therapies. It is unlikely that
prospective randomised trials will or indeed can be designed
to study the various approaches, but a more realistic
approach would be to conduct retrospective matched
studies.
   Some authors believe that gross total resection of a LGG
has a significant influence on the outcome – appearing to
decrease the risk of recurrence with an anaplastic tumour,3,

27 but others have not found that the extent of surgical
resection corresponds with the length of survival.30,38 As
the purpose of this study is not to debate the relative merits
and liabilities of different management strategies, but to
focus on the opinions of neurosurgeons and to appraise
their decision-making process for surgical or oncological
intervention, this author does not consider it necessary to
pass judgement on any of the approaches. Overall however,
the literature has a slight tendency to favour a more
aggressive surgical approach to LGG..15

   Some reports have suggested that optimal treatment for
LGGs (least morbidity and mortality with excellent quality
of life and prolonged survival) could be    stereotactic biopsy
ab initio with early radiation therapy.2 Surgical morbidity
and mortality in these series are quoted to be under 1%.
However, the complication rates of stereotactic biopsy have
been found to be significantly higher by some other
investigators – citing up to 6.3% in one series.4.

Follow-up of Quiescent Lesions
   The majority of surgeons (55%) follow up patients with
quiescent lesions annually, whilst the rest initially see
patients more frequently, before extending appointments
to a six-monthly interval. If the lesion was to dedifferentiate
to a higher grade lesion, all the surgeons who might not
have intervened surgically before hand, would debulk the

Differing Management Approaches to Gliomas
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tumour if accessible. If the suspected malignant lesion was
in an eloquent location then biopsy would be considered
instead.
   Dedifferentiation to a higher grade lesion is a well-
described phenomenon in LGG. In published studies, 13 to
86% of tumors initially diagnosed as low grade recur
at a higher histological grade. The time to malignant
transformation is also variable, ranging from 28 to 60
months.14 It  is this unpredictable variability of
dedifferentiation that leads surgeons to follow-up
these patients clinically and radiologically on a fairly
regular basis for the rest of their lives. Which factors
result in the change to a malignant phenotype remains
unclear, although age as the main factor has been
proposed.14

   The effect of treatment on malignant transformation
is also controversial .  In a study by Recht and
associates15, 58% of patients who did not undergo
biopsy and treatment for a suspected LGG after
diagnostic imaging studies eventually required surgery
at a median interval of 29 months, and 50% of the
tumours then displayed anaplastic features. Although
the incidence of malignant transformation at the time
of operation was higher for these patients and the
time to tumour progression was shorter than that
among patients who initially underwent surgery, the
authors stated that no difference was observed in
terms of survival.23

Extent of Resection
    All the surgeons resect up to the visible margin,
with two of them obtaining intra-operative marginal
biopsy to confirm the margin of the tumour. Because
of their infiltrative nature, LGGs usually show blurring
of anatomical boundaries. Generally there is distortion
but not destruction of the invaded structures.12,36

   In two studies, Bampoe12 et al and Kilic15 et al both
repor ted  tha t  both  tumour  progress ion  and
dedifferentiation to a higher grade lesion were less
likely to be seen with total resection, but this does
not improve survival. On the contrary both Keles14 et
al and Lo18 et al report in their study, that gross total
resection of LGG improves long-term survival.

Clinical Presentation
   Common presenting symptoms of LGGs include
epi lepsy,  headache,  mental  changes  and focal
neurological deficit .  Epilepsy is the presenting
symptom in more than half of all cases.12,36 Headache
and focal neurological deficit occur less frequently,
and s igns of  ra ised intracranial  pressure  with
papilloedema are uncommon.12

   There was no difference in the surgeons’ approach
to a patient with epilepsy from what they would do
generally. In their study, Veelen et al34 found that
epilepsy as a single symptom has a much better
prognosis than if accompanied by other symptoms,
and that it was safe to defer surgery until clinical or
radiological progression. All the surgeons were less
inclined to intervene surgically in the case of focal

neurological deficit for fear of worsening their
symptoms.  With  a  presenta t ion  of  increased
intracranial pressure all the surgeons were more likely
to intervene surgically to alleviate the mass symptoms,
although with LGGs, as mentioned before, this is a rare
presentation.

Corticosteroids
   For patients presenting with symptoms of raised
intracranial pressure, a loading dose of dexamethasone
12 mg intravenously followed by 4 mg q.i.d, by injection
or orally reduces the surrounding oedema and leads to
rapid improvement. Steroid treatment is an essential
prerequisite to operation.29 Its introduction has
significantly reduced peri-operative mortality, and hence
why all the surgeons prescribe dexamethasone pre-
operatively. There is also some evidence that steroids
may inhibit the growth of tumour cells.30

Factors Important for Surgical Intervention in LGGs
   Resectability, location of the lesion and the age of the
patient were the most commonly mentioned factors
important for surgical intervention in LGGs. Many studies
have been published quoting age and resectability to be
very important factors. The location of a tumour is also
extremely important in planning surgery. Superficial
lesions are more readily located and removed through a
craniotomy than a deep seated lesion. A tumour located
in area which causes early neurological deficits, if removed
may cause additional neurological dysfunction; the risk
can be minimised by microsurgical or stereotactic
techniques and by physiological monitoring during the
procedure.
Some studies report young age to be the most important
factor.12 Other factors mentioned in studies (in order of
frequency) include KPS; presence of focal neurological
deficit; evidence of raised intracranial pressure; tumour
size; tumour grade; patient’s general medical condition
and desires of patient and family. The factors mentioned
by the surgeons and the literature all correlate well with
each other, with the one exception of KPS, which is
regarded as being a very important factor by many
studies,24 but was only mentioned by one of the surgeons.
As mentioned earlier, Veelen et al34 in their study found
the initial symptom of epilepsy to be a very important
prognostic factor, to the extent that they ranked it higher
than age as a prognostic factor. In their opinion, they felt
that patients with epilepsy only should be considered as
a separate group within the LGG. They have a better
prognosis, which, in combination with younger age and
intact neurological condition, may well have implications
on choosing the best strategy.

Recurrent LGG
   Brain tumours invariably recur if they are not completely
excised or cured by adjuvant treatment methods. LGG may
recur either as a continuing progression of the slow growth
or the tumour may become more anaplastic and rapid
growing. Very few opinions on the treatment of a
recurrence have been published. The authors Lo et al18

Ughratdar &Richardson
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have stated that neither reoperation nor chemotherapy
prolonged post-recurrence survival. Such data heighten
the importance of the first management decision; at the
time of recurrence, the tumours exhibit increased
malignancy and resistance to the treatment. Hence it is not
surprising to see why the surgeons are less aggressive
with recurrences.

Oncology Referral
   The majority of the surgeons in this study refer patients
with LGG to a neuro-oncologist. Opinion on the usefulness
of radiotherapy on the prognosis of LGG however, is split.
There is little variation in opinion about the usefulness of
chemotherapy, with the majority view that it is not very
useful to the prognosis of LGGs.
   The role of radiotherapy in LGG is controversial because
the radiosensitivity of LGGs is not well defined. Some
physicians follow the “wait and see” policy10, initiating
repeated radiotherapy treatment at progression of the
disease. This group of physicians argue that the delaying
radiotherapy until tumour progression is justified because
of the hazards of radiation sequelae. Moreover, they
consider that delayed radiotherapy might be equally
effective. Other schools of thought prefer patients to be
treated early with postoperative radiotherapy. This group
argue that the wait and see policy enhances the tumour
burden in the brain and from radio-biological points of view
large tumours are mostly not amenable to therapy. In
addition, they argue that there is a real possibility of the
dedifferentiation of these tumours with the passage of time.
Once dedifferentiated to a higher grade, the prognosis is
worse for tumors.10

   The timing of radiotherapy as either primary or adjuvant
therapy has been addressed in a recently published large
European study,10 EORTC* 22845, which was the first and
only prospective randomised study on this issue. Over 300
patients with histologically diagnosed WHO grade II
gliomas were randomised to either radiotherapy at a dose
of 54 Gy in 6 weeks immediately after surgery or no treatment
until tumour progression. After a median follow up of 5
years, the irradiated group showed a significant
improvement in time to progression but not in overall
survival. The reason for this apparent paradox is that once
a patient who has already received radiotherapy has
progressed, the only available treatment options are further
surgery, or chemotherapy, all of which are inferior to
radiation to which the progressed tumour has in a sense
become ‘resistant’.
   The authors of the study10 state that radiotherapy with
or without the combination of surgery and chemotherapy
is useful in the groups of patients not irradiated early. So
the impression of those who do not advocate early
radiotherapy appears to be justified if only the overall
survival of the patients is considered. On the other hand
the significant improvement in time to progression justifies
the routine use of early postoperative radiotherapy citing
‘the mental agony as well as the physical sufferings of the
patients in the non-irradiated control arm after clinical
deterioration due to recurrence of their brain tumour.’  A
long-term follow-up of the patients in this study continues,

and the final analysis is awaited. Again, it is not surprising
to see such disparity in opinion amongst the surgeons on
this issue.
   Although some studies have shown a survival benefit
for patients treated with adjuvant chemotherapy,37 a
prospective, randomised trial has shown no benefit7 in the
treatment of LGGs. In a recently published phase II trial22

initial results indicate that temozolomide may be active in
the treatment of LGGs, and that further evaluation of this
agent in the treatment of these tumours is warranted. Studies
have shown that chemotherapy is of use in treating patients
with oligodendrogliomas or oligoastrocytomas.28,31 These
opinions again seem to correlate with the views of the
surgeons.

Life Expectancy
   As mentioned before the time to malignant transformation
is highly variable. It is in this regard that most (6/9) of the
surgeons do not prefer to quote a life expectancy to patients
with LGGs. Of the three surgeons that do quote, the figures
given are fairly similar. Interestingly, these 3 surgeons all
fall in the ‘young’ age category. Whether this is shear
coincidence, or a trend, is unknown. Also whether with
experience these ‘young’ surgeons will stop quoting,
remains to be seen. The surgeons who do not quote were
not asked if they had changed their policy towards quoting
life expectancy with experience or whether this has always
been the case.

Changes in Approach to Managing LGGs
   Many studies have been published debating the optimal
strategy to managing a patient with LGG. However, no study
has been done to analyse the change in attitude surgeons
have during their career in managing LGGs. This study
found that 4/9 surgeons have become less aggressive in
managing LGGs. Of these 4 surgeons half form the relatively
younger age group. The reasons quoted for becoming less
aggressive include that:

There is no literary evidence-base that surgical
intervention improves survival.
There are too many complications in performing
surgery in patients who are relatively well.
From personal experience early aggressive surgical
intervention has little benefit.

   2/9 surgeons have become more aggressive in their
approach to LGGs. Of interest is that all of these surgeons
fall into the more experienced age group. The reasons
quoted include that:

From personal experience early aggressive surgical
intervention gives a better prognosis than late
intervention.
It has become contemporary practice.

   3/9 surgeons have not changed their management strategy
for LGGs at all. All of these surgeons fall into the ‘young’
age category, although only one of these surgeons takes
on an aggressive approach as his main strategy in any
case.

Differing Management Approaches to Gliomas
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   This study shows that most of the surgeons have
changed their approach to managing LGGs during their
careers. By far, the most important factor for both increased
and decreased aggressiveness seems to be the personal
experience of surgeons in dealing with patients with LGGs,
whether this is due to the complications of surgery or
simply, the overall survival rates. Whether the 3/9 ‘young’
surgeons who have not changed their opinions will do so
in the future, remains to be seen.

High Grade Gliomas
Management of HGG
   Contrary to the variability seen in the approach to
managing LGGs, generally there seems to be more accord
in managing HGGs. All the surgeons except one take an
aggressive approach and would debulk the tumour. The
remaining surgeon would be more inclined to biopsy the
lesion.
   In the medical literature, the extent of internal compression
and survival rates in the management of grade III and IV
gliomas has been compared in several studies. These
studies have tended to indicate that aggressive surgical
resection is an important predictor for length and quality of
life.26,33                  .

   Although, recently, Metcalfe and Grant performed9 a
Cochrane Review to evaluate the evidence that resection
gives longer median survival times than biopsy in patients
with malignant glioma. In their review of numerous papers,
they found that there was no evidence to support the
contention that median survival time was prolonged by the
radical resection of a malignant glioma. There were no
prospective clinical trials addressing this question, and all
the literature on the subject was methodologically flawed
from an evidence-based medicine viewpoint. They
concluded that until there is concrete evidence one way or
the other, it is important to consider each case individually
and for the surgeon to carry out the procedure which he
deems to be the most appropriate for that particular patient,
taking into account the specific risks and benefits.

Extent of Resection
   All the surgeons resect as much of the tumour as
possible, until normal brain tissue is seen. The effect of the
extent of resection is an intensely debated topic in the
literature. Ammirati et al1 found a higher postoperative KPS
and a greater increase in KPS in 19 patients undergoing
gross total resection (GTR) versus 12 patients undergoing
subtotal resection with HGGs. This and similar studies6

suggests that a significant number of patients benefit in
their quality of life from surgery; although, significant biases
exist in the selection of patients who undergo surgery and
in which patients GTR can be achieved.

Clinical Presentation
   Focal neurological signs, and raised ICP tend to be a
more common presentation with HGGs.29 As with managing
LGGs, all the surgeons are less likely to intervene in a patient
with focal neurological signs for fear of worsening their
symptoms, and are more likely to intervene with signs of

raised intracranial pressure (ICP). With a presentation of
epilepsy, 5/9 surgeons would debulk the tumour, 1/9 would
consider resection, 2/9 would start the patient on anti-
epileptic medication and 1/9 would do nothing. So overall,
3/9 surgeon take a more conservative approach if a patient
with a HGG, presents with epilepsy only, choosing to
intervene further with the onset of focal neurological or
raised ICP signs.

Factors Important for Surgical Intervention in HGGs
   The commonest factors quoted for surgical intervention
with HGG were age, general health, location, quality of life
and resectability of the tumour. Many studies have been
published quoting age and KPS35 to be significant factors.
Only 1/9 surgeon quoted KPS, which is essentially a
measure of disability. If, from the answers to the
questionnaire KPS is combined with similar factors such as
the general health of the patient, and possibly even raised
ICP, both of which would lead to a low KPS score – then
overall the ‘disability’ of the patient is the most important
factor.
   The issues regarding the management of HGGs in elderly
patients are becoming increasingly important. A recent
study in France has shown that in the population over 65
years of age, an increasing incidence of 5% per year was
observed for malignant astrocytomas.21 Although open
tumour resection in elderly patients is believed to carry
more risk than similar procedures in younger patients.32 a
study by Peirga et al21 did not observe post-operative
complications in their series of 30 patients aged over 70
years, who underwent resection for supratentorial HGGs.
They concluded that some patients older than 70 years
may benefit from the treatment of HGGs, with KPS of  70 or
more being the most important prognostic factor. However,
further studies are required.
   All the other factors mentioned in the literature correlate
well with those mentioned by the surgeons.

Recurrent HGG
   Very few studies have correctly evaluated the benefit of
re-operation for recurrent HGG. One review5 concludes that
a re-operation is favoured for younger patients in whom
the recurrence is solid or cystic, is amenable to total
resection, and has not infiltrated other vital structures. A
very high initial histological grade, a short disease-free
interval, and advanced age ( more than 70 years) advise
against second surgery. It is not difficult to see why the
surgeons are less inclined to operate on a recurrent HGG.
   The one exception was one surgeon, who mentioned
that he was more aggressive with recurrent cystic lesions.
This strategy is supported in the literature - according to
Wilson39 a tumour with a major cystic component predict
an optimal palliative result after re-intervention.

Oncology Referral
   The majority of surgeons refer patients with HGGs to an
oncologist, with the exception of one who prefers to discuss
each individual case first. The majority also feel that
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radiotherapy is useful in the prognosis of HGG, but not as
much usefulness is to be gained from chemotherapy.
Laperriere, et al.,16 in their review analysed the results from
six randomised trials where one of the arms contained no
post-operative radiotherapy and one of the arms contained
post-operative conventionally fractionated external beam
radiotherapy with or without chemotherapy. They found
that five of the six trials demonstrated a statistically
significant survival benefit for post-operative radiotherapy
compared with supportive care only or single- or multi-
agent chemotherapy without radiation. They concluded
that post-operative external beam radiotherapy is
recommended as standard therapy for patients with
malignant glioma.
   The surgeons were definitely less enthusiastic about
chemotherapy in the prognosis of HGGs, but they felt it
was more useful for HGGs than for LGGs. This opinion
seems to be supported by the literature. In a recent Cochrane
Review8 which undertook a systematic review and meta-
analysis to assess the effects of chemotherapy
(nitrosoureas) on HGGs, the results of the study showed
an improvement in median survival time for 2 months.
Whether this benefit is useful is debatable as the review
did not analyse the quality of life or cognitive function
tests and hence the quality of the demonstrated
prolongation of survival. The size of the benefit and
remaining uncertainty concerning quality of life is relatively
so small that it is not surprising that some physicians would
consider radiotherapy alone to be a justified standard
therapy arm, whereas others may feel that the appropriate
standard therapy arm should now include a nitrosourea.

Life Expectancy
   Most of the surgeons do quote this rather depressing
life expectancy to patients. However, a significant proportion
(4/9) still choose not to quote a life expectancy. As with
LGGs, the majority of surgeons who do quote are in the
young age category. Whether this is a trend, maybe due to
previous experience(s) or just a shear coincidence, is
unknown. As no trend was apparent when collating the
data, it was not asked of the surgeons if they had changed
their attitudes to not quoting life expectancies or whether
this had always been the case. Further study to clarify this
issue is required!

Changes in Approach to Managing HGGs
   Only one surgeon had changed his management strategy
to HGGs by becoming more likely to biopsy the lesion.
None of the other surgeons had changed their opinions at
all during their career. This is in stark contrast to the change
in opinions with LGGs – where most had changed their
opinions by either becoming more aggressive or more
conservative towards managing LGGs.
   This lack of change in opinion seems to be in keeping
with the literature. Most of the current literature on HGGs
focuses on finding the optimal adjuvant strategy, or
reporting the trials of new therapies such as thalidomide in
combination with other chemotherapeutic agents to treat
recurrent malignant gliomas. There is not much debate about
the value of surgical intervention in HGGs, which reinforces

the authors idea that the literature of two decades ago
which advocates surgical intervention in cases of HGG, is
still valid today as no current study/review mentions on
the contrary. It is probably for this reason why management
strategies, certainly as far as surgical intervention is
concerned, have not changed. Whether surgeons are more
likely to consider biopsy, or consider newer approaches to
HGGs remains to be seen.

Scenarios
Scenario 1
   This case represented a HGG incorporating within it a
number of factors such as greater age, rapid history of
progressive hard neurology, and the differentials of rim-
enhancing lesions on imaging.
   4/9 surgeons would not give any treatment to this patient.
2/9 would offer palliative measures, 1/9 would biopsy the
lesion and 2/9 would consider surgery if the patient and
the patient’s family demanded it. When asked for the
reasoning behind this relatively conservative approach;
age of the patient appeared to be a consistently raised
issue. The other factors such as the rapid history of
progressive hard neurology also seemed to lead the
surgeons away from invasive attempts at curative therapy.
Overall, it was also felt that surgical intervention would be
of little benefit to the patient’s survival or quality of life.
Interestingly, some surgeons who failed to list ‘age’ as one
of the important factors in the surgical intervention decision
making process during earlier questioning, did in fact
appear in this case study to rank the importance of patient
age quite highly.
   Whether neurosurgeons would be reluctant to state age
as an important determinant of their actions categorically
(even when such an action is actually supported by evidence
based medicine21) or are merely just unaware of their own
attitudes cannot be ascertained from such an exercise.

Scenario 2
   This case represented a LGG, with the classic presenting
features of epilepsy and the lesion being located in the
frontal lobes. In this case 2/9 surgeons would undertake
frontal lobectomy, 3/9 would consider debulking the lesion,
2/9 would only debulk the lesion if the epilepsy was not
well controlled by medication and 2/9 would observe the
lesion. 1/9 surgeon who appeared to be conservative from
earlier questioning on LGGs, had a more aggressive
approach to this case. Other than that all the surgeons’
management strategy appeared to be in keeping with what
they had mentioned in earlier questions. Interestingly,
differences in opinion were observed between the two
neuro-oncology surgeons in managing this case and on
many aspects of LGGs in general, suggesting that even the
views of leading specialists in neuro-oncology are
divergent.
  This case highlights the diametrically opposed
management strategies of surgeons to LGGs. In practice, it
would appear that the treatment a patient with LGG receives
from a member of the neurosurgical team is highly
dependent on the surgeon to whom the patient is referred.
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From evidence-based literature it would appear that neither
of the approaches improves the overall survival of the
patient, and so the decision to surgically intervene seems
to be based more from personal experience of the surgeons.
Indeed, one of the surgeons mentioned on answering this
question that during when he took a conservative approach
to LGGs he would wonder, that if he had operated on, would
it have led to a delay in it’s progression to a higher grade
lesion, and to a longer survival? Had he done everything
he could have? These uncertainties coupled with wanting
to give the patient the best chance of survival in the face of
slow but inevitable demise was one of the factors that led
the surgeon to take a more aggressive approach.

On reading the appropriate literature first hand, one
begins to appreciate just how diverse and inconclusive the
available information is and thus, how challenging it must
be for even the most experienced individual to construct a
management plan based upon it.
   The obvious limitations in this study center around its
inability to assess the opinion of a wider reaching cohort.
Both time and geographical constraints made gathering
data to the point of statistical significance almost impossible.
It is therefore more realistic to view the exercise as a platform
on which to build a larger more inclusive study perhaps on
a multi-centre or national scale.  Also, one has to assume in
a study of this design that a surgeon would act in a real
patient situation in a comparable way to that which he
described on interview.  Although the ‘Case Scenario’
section attempted in part to mimic such events, it obviously
does not compare to collecting data from real clinical cases
over a more appropriate time period.  Furthermore, it is
difficult for any medical professional to quantify their clinical
judgement without allowing manoeuvre for ‘ifs’ ‘buts’ and
‘under certain circumstances’ as such decisions can never
be as black and white as questionnaire answers of the
‘usual’ instance.
   If such methods were to be employed on a larger scale;
someone having to be present as the surgeon completes
the questionnaire (as was the case with this project) to
ensure the smooth running and completion of the process
may prove impractical. Also, surgeons would have to be
reassured that anything they alluded to would be kept
strictly confidential and that they as individuals were not
being assessed, as failure to do so could lead to skewing of
the results and inappropriate conclusions.

Conclusions
   In conclusion, this study has gained the views of
approximately 7% of all neurosurgeons in the UK regarding
their preferred management approach of both high and low
grade gliomas. Attitudes towards treatment of HGGs showed
little variation overall reflecting the relatively conclusive
evidence base on the subject. The approaches to LGGs
however would appear to be quite varied with different
surgeons within only one centre having almost opposing
ideas.  This may reflect overall an area within neurosurgical
practice that requires greater attention if a general
consensus on the matter is to be achieved. It would perhaps
be of use to pool the ideas of the most experienced
specialists in the field as to what may be best for the patient,

as so far the literature has failed to yield a definitive answer
on the subject. For the time being therefore, making
decisions in the management of such patients will remain a
challenge governed by training, instinct and experience
rather than the evidence based approach.
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