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ABSTRACT... Objective: To study the surgical management and outcome of patients having intracranial
meningiomas. Design: A retrospective study. Setting: The Department of Neurosurgery Punjab Medical
College & Allied Hospital, Faisalabad. Duration From April 2004 to October 2005. Materials & Methods:
Thirty patients suffering from intracranial meningiomas diagnosed on CT-scan and managed surgically were
included in this study. Simpson grade I removal was possible in 21 patients. Grade Il removal was done in
Three patients while grade 111 removal was possible in four patients, grade IV removal was done in one
patient and grade V in one patient. Post operative XRT was given in cases having grades I, 111, IV and V
removal. Follow up was done at six monthly intervals. Outcome was assessed as Good .Fair, and poor
depending upon clinical and radiological examinations. RESULTS: Out of 30 patients only one had
recurrence after one year of follow up which was removed surgically and postoperative XRT was given.
Twenty four patients had good outcome while 5 patients had fair outcome and one had poor outcome.
CONCLUSION. Study showed that Simpson grade 1 removal of tumor is still effective treatment in the
management of meningiomas. Postoperative XRT is used in Simpson grade 2, 3, 4 and 5 in which gross total
removal is not possible due to involvement of neurovascular structures.
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INTRODUCTION

Meningiomas are the second most common central
nervous system tumor, accounting for
approximately 20% of all primary adult intra cranial
tumors. The vast majority of meningiomas occur in
patients between 50 and 60 years of age, with a
twofold higher incidence in women'.

Mostly meningiomas are slow growing and as a
consequence become quite large before they are
detected approximately a quarter of patients with
meningioma present with epilepsy. In the remainder
the effects of the pressure of the growing tumor
(headache, vomiting, etc.) often become evident
first. Headache, seizures and focal neurological
deficit due to compression of normal brain
structures is the normal clinical presentation.

Most common meningioma locations are,
Convexity 20%, Sphenoid wing 20%, olfactory
groove 10%, Suprasellar 10%, Posterior fossa)
10%, Intraventricular 2%, Miscellaneous (e.g., optic
nerve, clivius) 3%.

The management goals are to minimize the chance
of tumor progression or recurrence and to maintain
a low rate of treatment-associated morbidity.
Resection of meningiomas has been the treatment
of choice since the time of Harvey Gushing® .The
biological behavior of meningiomas is one of
continued growth, ultimately leading to
compression of neuronal structures. The treatment
of choice is surgery, which is frequently successful
in treating these tumors. There are usually two
reasons that surgery is ineffective. First, tumor
location or proximity to neurovascular structures
may make complete resection impossible. Second,
the inherent biology of the tumor may give a
particular meningioma a greater propensity for
recurrence despite seemingly complete resection.
Fortunately, histologically atypical or malignant
tumors comprise less than 10% of meningiomas.
These two types of tumors are especially disposed

to recurrence’.It is well established, however, that
complete tumor removal is not always possible in
keeping with acceptable risk, and tumor recurrence
rates range from 18 to 25% at follow-up periods of
10 years even after complete macroscopic tumor
removal has been demonstrated.4i51617To reduce
the chance of

meningioma recurrence or progression, external
beam radiotherapy (EBRT) is commonly
performed as a ' postoperative adjunct in patients in
whom tumor removal has been subtotal or in
whom the meningioma is atypical or malignant.
Postoperative EBRT decreases the incidence of
tumor recurrence and improves Progression .Free

Survival (PFS) after subtotal meningioma
resection*>”®
MATERIAL & METHODS

Thirty patients presenting in the Neurosurgical out
patient department and also referred patients from
other ~ departments of Allied and, DHQ Hospital
Faisalabad were included in this study. Patients
were provisionally diagnosed on CT-scan [control
and contrast] as cases of meningiomas. Twenty one
patients were operated with craniotomy and total
excision of tumor with involved dura and overlying
bone if any [Simpson grade I] .Resected tumors
were sent for histopathological examination and
diagnosis was confirmed. The cranial defect in 20
patients was small and was located in temporal and
parietal area and did not require cranioplasty while
in one patient there was a large frontal bone defect
which was repaired with autologous bone. Nine
patients in which tumor was adherent with
neurovascular structures like dural venous sinuses
and cranial nerves subtotal resection [Simpson
grade II, III, IV and V] was done. These cases
underwent postoperative XRT. Out come was
assessed as;

Good, free of major neurological deficit and able to
return to previous activity level.
Fair, independent but not able to return to full

Professional Med J Mar 2007; 14(1)

171




SURGICAL MANAGEMENT OF INTRACRANIAL MENINGIOMAS

activity because of new neurological deficit or
significant preoperative deficit that did not fully
recover.

Poor, dependent. .

All patients underwent follow up at six monthly
intervals with check CT-scan [control and contrast].

RESULTS

Thirty patients of meningiomas undergoing surgical
management were included in the study admitted
from April 2004 to October 2005. Among thirty
patients 20 were females and 10 were male [Fig
1,2] ranging in age

from 25to~65 years [Table I],

Table-1. Grade distribution.

Grade (Simpson) No. Of patients
Grade 1 21
Grade 11 3
Grade II1 4
Grade IV 1
Grade V 1

Fig-1. Sex distribution

Male - Female

Among 30 patients, 16 were cases of convexity
meningiomas, 8 were Parafalcine, 5 were sphenoid
wing and one was a tentorial meningioma.

Out of 16 patients of convexity meningiomas, 3
cases were of recurrent meningiomas. Fifteen
patients were operated with Simpson grade 1 One
had subtotal removal [Simpson grade 3] having a
large tumor who under went XRT in
postop.period. XRT was also given in recurrent
cases. Three patients had significant temporary
worsening of hemiparesis and sensory loss, one
with difficulty in controlling seizures, one with
wound infection and one with DVT. Among 16
patients 13 had good outcome 2 had fair outcome
and only one had poor outcome. There has been
evidence of only one recurrence at one year follow
up. This was in a patient in which Simpson gradeS
removal was done which later on was surgically
removed.

Fig-2. Age distribution
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Among eight patients of parafalcine meningiomas
five were operated with Simpson gradel and three
had subtotal removal [Simpson gradeS] because of
involvement of superior saggital sinus who under
went post op. XRT.Two patients had
postoperatively worsening of neurological deficits
which improved over weeks. There has been no
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evidence of recurrence in any patient including
patients with subtotal removal.

Bonnel reported same results with nine patients’.

Fig-1,2. Preop. and post op. CT scan of a patient
with right tentorial meningioma, post op. [R]
showing asleeve of residual tumoradherent with
petrosal ridge.

Fig-3,4. Preoperative and post operative CT

scans of a patient with left sphenoid wing
meningioma

Out of five patients of sphenoid wing meningiomas,
four patients were operated with Simpson grade 2
and rest of patients were operated with Simpson
grade 3, all under went postoperative XRT There
were no post op. complications and all returned to
full activity. There has been no recurrence at six
months and one year of follow up. Brotchi and

Fig-5. CT-scan of a patient with a huge
parafalcine meningioma

Fig-6. Postop. Scan of same patient [fig 5]

One patient with posterior fossa meningioma
involving posterior/lateral tentorium underwent
subtotal removal [Simpson gradeS] with postop.
XRT.Subtotal removal was done due to the
involvement of transverse sinus. Follow up at one
year showed no recurrence.

Sugita and SuzukilO reported on 49 patients
operated upon for tentorial meningiomas with
88%excellent or good results. The operative
mortality was 4%.

DISCUSSION

For more than 50 years, tumor excision has been the
treatment of choice for patients with intracranial
meningiomas. The paper published by Simpsonl lin
1957... showed the correlation between the degree
of meningioma resection and the risk of recurrence.
He noted a rate of symptomatic tumor recurrence of
9, 19, and 29% in patients who underwent Grades
1, 2, and 3 resections, respectively. Based on these
findings, the basic tenet of meningioma
management became surgical treatment should be
aimed at complete tumor removal as well as the
adjacent dura and involved bone[Simpson grade]
Improved anesthetic, neuroimaging, and
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microsurgical techniques have increased the
number of patients in whom complete resection of
meningiomas has been possible in conjunction with
acceptable morbidity. Some meningiomas,
however, invade adjacent neurovascular structures
and simply cannot be completely excised without
posing unacceptable risk.'”? " our series of 30
patients Simpson's grade I removal was possible in
21 (70%) patients while 15 of these 21 patients
were of convexity. Investigators of recent series on
meningioma surgery have reported that gross-total
resection is possible in 38 to 100% of patients,
depending primarily on tumor location'"*'¢"7!®
Even when a gross-total resection has been
achieved, however, tumor recurrence rates can
range from 18 to 25% at 10 years**”"”" The impact
of subtotal resection (Simpson grade >/= 3) on this
population is even more significant. Jung, et al*’
reported a 5-year tumor progression rate of 40% in
patients in whom petroclival meningiomas were
subtotally resected. The rate of tumor growth in that
series was 4 mm annually. Klink, et al., 21 noted
that 18 (62%) of 29 patients undergoing "non-
radical" surgery of parasellar and cavernous sinus
meningiomas suffered tumor
recurrence/progression within a mean follow-up
interval of 13.6 years. The tumor progression rate in
patients followed more than 15 years was 89%
(eight of nine patients). Kallio, et al 22found the
relative risk of death due to subtotal resection was
nearly equal (4.2-fold greater) to the risk in patients
with atypical or malignant meningiomas in their
review of 935 patients

To reduce the chance of meningioma recurrence or
progression, EBRT is frequently used as a
postoperative adjunct in patients with subtotally
excised tumors or in those whose tumor displayed
either atypical or malignant features. In our study
EBRT was given in ten patients. “TMumerous
studies have documented that postoperative
radiotherapy decreases the incidence of tumor
recurrence and improves survival for patients after

subtotal meningioma resection®>”*

result?

were found in our study. Moreover, selected
patients have been managed with EBRT alone if
they were considered medically unfit for surgery or
if their tumor was deemed unresectable.

The same

Over the past two decades, radio surgery has been
conducted as an alternative to surgery and EBRT in
patients with meningiomas who have symptoms
from mass effect. In a paper on patients with benign
~ meningiomas, Kondziolka, et al*® reported that
91% remained neurologically stable at 5- to 10-year
follow-up after radio surgery. Therefore, radio
surgery performed as a primary procedure may
produce better tumor control rates than after
previous surgery.

Chemotherapy is occasionally used to treat
meningioma.Hormonal blocking agents and
interfergn also may be used

MIB-1 labeling index staining is a good predictor
for refractory meningiomas.

Indicators of outcome in Meningioma surgery are
age, tumour location and accessibility and extent of
removal.

Treatment options for recurrence or incomplete
resection include further surgery, conventional
external beam irradiation, stereotactic radio surgery,
and systemic therapies®**- Most patients with
malignant meningiomas will receive radiation
therapy after surgery”** The most promising
antineoplastic agent, hydroxyurea, has proven to be
an effective treatment for recurrent or unresectable
meningiomas *"***Hormonal therapy has been
attempted using agents that block estrogen or
progesterone receptors, buttrials with tamoxifen,
medroxyprogesterone acetate, megestrol acetate,
and the progesterone receptor antagonist RU486
also have been disappointing®. In our study there
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were three cases of recurrent meningioma which
were pre-operated and post operative XRT was
given.

In spite of the advances made over the past two
decades in neuro-anaesthesia, neuro radiology and
neurosurgical microsurgery, meningiomas of the
base of the skull are still a challenge in the field of
neurosurgery and needs further research.

CONCLUSION

Aggressive surgical resection [Simpson gradel]
continues to be the mainstay of current meningioma
management, with advances in microsurgical
techniques facilitating the safety and effectiveness
of this approach. Complete surgical removal of
meningiomas provides the optimal opportunity of
long term remission. Advances in skull base
surgical approaches have greatly improved patient
outcomes for tumors in precarious locations once
thought to be inoperable. Complete surgical
resection is often curative. For most incompletely
resected or recurrent tumors not previously
irradiated, radiotherapy is administered.
Radiotherapy may be administered as either
conventional external beam irradiation or
stereotactically by linear accelerator, gamma knife
or cyber knife radio surgery. When the meningioma
is unresectable or all other treatments (e.g., surgery
and radiotherapy) have failed, hormonal
chemotherapy may be considered. Notwithstanding
limited data, hydroxyurea has been modestly
successful in patients with recurrent meningiomas.

The explosive growth in the number of meningioma
patients selecting radio surgery in recent years
attests to the fact that the goal of controlling
meningioma growth while preserving neurological
function is very attractive to patients. The use of
radio surgery as the primary treatment of smaller
meningiomas, and its use in combination with
surgical decompression or subtotal removal (with
avoidance of neurological deficits that could arise

from more radical removal) in the treatment of
larger tumors, is emerging as the standard of care at
many centers.
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