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favourable outcomes of aggressive
brain tumour surgery in elderly pa-
tients. However, poor results in such
patients are common. It is well recog-
nized by neurosurgeons and docu-
mented in the literature5 that major
intracranial surgery tends to carry a
higher complication rate in elderly pa-
tients. The general complication rate
for all patients who undergo cran-
iotomy for brain tumour is quite
high.5,12 Cabantog and Bernstein12 re-
ported a death rate of 2.4% in a recent
series of 207 consecutive patients
(mean age 53 years) who underwent a
first craniotomy for intra-axial brain
tumour (i.e., glioma and metastases).
Overall 4.3% of patients had major

morbidity (or death). There was per-
manent worsening of the neurologic
state in 2.9%, transient worsening in
7.7% and medical complications such
as urinary tract infection in another
8.2% of patients. Overall, 52 (25.1%)
of 207 patients suffered some compli-
cation. In the 53 patients over
65 years old, the complication rate
was 30.2%, but in the 20 patients over
70 years old, the complication rate
was 50% (unpublished data). In a se-
ries of 80 patients over 65 years of age
who underwent craniotomy for intra-
axial tumour (i.e., glioma and metas-
tases), Tomita and Raimondi5 re-
ported a death rate of 3.8%. There was
worsening of the neurologic state in

16.3% of patients and medical compli-
cations in another 28.8%.5 Even
stereotactic biopsy, considered a “mi-
nor” procedure by those not inti-
mately familiar with it, has been asso-
ciated with a significant complication
rate.13 Bernstein and Parrent13 found
major morbidity and mortality of 3%
and minor morbidity of 3.3% in a se-
ries of 300 consecutive patients who
underwent stereotactic biopsy of 
intra-axial lesions, of which 81% were
neoplastic. In this series, 99 of 300 pa-
tients were at least 65 years old. There
were three complications in the 37 pa-
tients between 65 and 69 years old
(an 8.1% complication rate), one com-
plication in the 43 patients between
70 and 79 years old (a 2.3% complica-
tion rate) and one complication in the
19 patients 80 years of age and over
(a 5.3% complication rate). The over-
all complication rate for patients older
than 65 years was 5.1% which is not
significantly different from the 7.0%
rate for those under 65 years of age
(unpublished data). It appears that
with advancing age the disparity be-
tween the risk of craniotomy and
stereotactic biopsy widens.
Regarding the efficacy of surgical

therapy for elderly patients with malig-
nant glioma, Kelly and Hunt8 found no
significant difference in survival for
40 patients over 65 years of age treated
with aggressive surgery plus radiother-
apy compared with 88 patients treated
with stereotactic biopsy plus radiother-
apy. However, like all other studies in
the glioma literature on the role of
surgery, this one was not randomized.
No randomized study has ever been
designed to determine if there is sur-
vival benefit for aggressive resection of
gliomas (low- or high-grade), but
based on the study of Kelly and Hunt8

and many others, it may be assumed
that there is no major benefit for resec-
tion over biopsy in elderly patients, par-
ticularly when one considers that
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FIG. 2. Enhanced axial computed tomography scan showing right parietal subcortical ring-enhancing
glioblastoma multiforme with significant surrounding edema and mass effect.
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surgery was likely selected by the neu-
rosurgeon for patients who were con-
sidered to be favourable candidates for
surgery compared with those who had
biopsy only. Further, treatment in gen-
eral yields disappointing survival results
in elderly patients with malignant
glioma. McLendon and colleagues9 re-
ported a median survival of only
2.2 months in patients older than
60 years with glioblastoma. In Kallio’s
series7 of 146 adults, 27 were older
than 65 years and had a median survival
of only 4.8 months. Whittle, Denholm
and Gregor10 found that craniotomy
plus radiotherapy improved the median
survival in patients over 60 years of age
by at best 16 weeks.
Despite of the lack of proven sur-

vival benefit of aggressive surgery for
patients with glioma, removal of a tu-
mour that is producing a mass effect
from its own bulk plus the significant
brain edema it produces can clearly
improve the neurologic function in a
patient with symptoms and signs of
increased intracranial pressure or focal
neurologic deficit. No randomized
study is necessary to demonstrate this.
Similarly, in patients with a benign 
extra-axial tumour, such as a menin-
gioma, neurologic deficit not com-
pletely palliated by decadron alone can
clearly be ameliorated by surgical re-
section of the tumour. Fortunately,
the majority of intracranial menin-
giomas in the elderly have relatively
slow growth potential and are rela-
tively non- or hypo-symptomatic and
can therefore be managed medically,
thus avoiding craniotomy with its very
substantial risks in the elderly. An al-
ternative approach to the primary
treatment of a symptomatic intracra-
nial meningioma in an elderly patient
is focused radiation.14

The health care team must ap-
proach an elderly patient with a brain
tumour with scientific knowledge of
the natural history of the specific neo-

plasm suggested by clinical history and
neuroimaging, familiarity with the risk
of significant complications and the
anticipated benefit resulting from sur-
gical intervention, and, most impor-
tantly, first-hand information about
the medical and psychological condi-
tion of the patient and the wishes and
expectations of the patient and family.
With all this information at hand,
health caregivers can treat these pa-
tients with dignity and skill and can in-
dividualize the care in each case.

RECOMMENDATIONS

The majority of elderly patients
with mildly symptomatic or asympto-
matic extra-axial tumours (i.e., menin-
giomas) should be treated expectantly
with periodic neurologic assessment
and neuroimaging. If the lesion grows
or significant symptoms and signs ap-
pear, surgical therapy should be un-
dertaken. In selected cases, surgery
can be avoided by the use of focused
radiation.
The majority of intra-axial tumours

in elderly patients (i.e., gliomas and
metastases) should be treated with
decadron as needed, stereotactic biopsy
and palliative radiation if the patient’s
quality of life is reasonable. If an intra-
axial lesion is accessible and producing
significant neurologic deficit, aggres-
sive surgical resection should be under-
taken to improve quality of life. Intra-
operative adjuncts such as stereotactic
localization and awake craniotomy with
cortical mapping should be used when-
ever possible to reduce operative mor-
bidity. The patient and family should
be informed of the very high complica-
tion rate in this population.
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