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ABSTRACT

Objective: The study was aimed to determine the recurrence rate and recurrence-free survival of
meningioma surgery with reference to Simpson grading of excision.

Material and Methods: The study was conducted in the Department of Neurosurgery, Punjab Institute of
Neurosciences (PINS), Lahore. Total 325 patients both male and female of age (13 — 70 years) with
supratentorial grade | meningioma operated. The craniotomy with maximum safe excision of the meningioma
was done in all patients under general anesthesia. All patients followed-up to one year clinically and
radiologically. MRI brain plain and IV contrast were done at 6 months and then annually. The extent of
resection was determined with the help of operative notes and post-op MRI and recurrences were studied
with help of follow-up MRI.

Results: There were 227 female and 98 male patients in ages 13 — 70 years. The mean age of patients was
53.5 years. 227 (70%) skull base meningioma, 71 (22.0%) convexity meningioma, and 26 (8%) falx or tentorium
meningioma were operated. We achieved Simpson grade | excision in 55 (17.45%), grade Il in 208 (64%),
grade lll in 23 (7%), and grade IV in 36 (11%) cases. The median recurrence free survival (RFS) with reference
to Simpson grading of excision was 250, 120, 98, 80 months for grades |, Il, lll, and IV excision; it was
statistically significant according to the grading of excision. The combined median survival of grades | and I,
when compared with grades Il and 1V; this was also statistically significant at 130 and 86 months.

Conclusion: Excision of meningioma up to grades | and Il had an excellent outcome with minimum chances
of complications.
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classified meningiomas into 3 groups: Grade |
(benign tumor), Grade Il (atypical meningiomas),
and Grade Il (anaplastic or malignant
meningiomas).” Most neurosurgeons prefer to
remove meningioma completely without causing
any harm to the patients. The meningiomas are
benign lesions with extra-axial location, the
complete and proper microsurgical excision gives
a good prognosis. Many neurosurgeons think
that the patients are cured forever if the tumor is
excised completely. But recurrence can be there
even after complete resection? There is no
specific time period in which if there is no
recurrence on the MRI brain we can label the
patient as cured. The Simpson claimed that
recurrence can be as late up to 13.5 years of
meningioma excision and can also prove in this
study that recurrence will be low if there is more
aggressive excision of the meningiomas.? The
meningiomas are benign tumors and originate
from arachnoid villi and have recurrence risk after
excision of tumors.? In 1957 Simpson was the man
who describes the relationship between excision
and recurrence.* With the advancements in
preoperative  radiology and  microsurgical
techniques and a better understanding of
microsurgical anatomy and complications of
aggressive excision the Simpson classification of
excision of meningioma was questioned by many
neurosurgeons. Many variables can lead to
recurrence; age, sex, tumor size, and its location
with vital neurovascular structure, the extent of
excision of the tumor, and post-op
histopathology.” Some neurosurgeons believe
that improvements in microscopes, micro-
instruments and microsurgical techniques the
more aggressive resection of meningioma is
possible with fewer complications.® The Simpson
described the grading of meningioma excision in
1957 when CT and MRI and micro-instruments
and microsurgical techniques were not fully
developed and WHO classification yet to be
described. Keeping in mind the evolution of
modern neurosurgical practice, we addressed the
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importance of Simpson grading in predicting
recurrence rates of WHO Grade | meningiomas
excision by reviewing our patients who
underwent resection and were followed-up at our
institution (Punjab Institute of Neurosciences —
PINS).

MATERIAL AND METHODS
Study Design & Setting

The study was carried out at the Department of
Neurosurgery, Punjab Institute of Neurosciences
(PINS), Lahore. All 325 consecutive supratentorial
(Grade I) meningioma patients were included who
were operated during 2010 — 2018. The informed
consent was taken from all patients included in
the study. The approval was taken from the
ethical committee of the hospital.

Inclusion Criteria

Patients with supratentorial (Grade I) meningioma
patients of ages between 13 - 75 years and
included.

Exclusion Criteria

The patients more than 75 years of age, medically
unfit,  infra-tentorial located  meningioma,
associated any other intracranial tumors and
patient with neurofibromatosis 1, spinal and
recurrent meningioma was excluded from the
study.

Surgical Technique

The location of the meningioma was classified
and noted with help of MRI brain plane and
contrast. In all patients, the craniotomy with
maximum safe resection of the tumor was done.
After surgery, all patients were shifted to neuro
ICU for 24 hours and then shifted to neuro ward
for proper post-operative care. After 24 hours, the
CT scan brain plane was obtained in all patients.
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An additional post-op CT scan was also evaluated
for early post-op complications like hematoma or
infarcts etc.

Clinical Management

Simpson grading of excision was determined by
operation notes and post-op MRI Brain. All
patients were discharged on 6" post-operative
day after stitch removal. All patients were
followed clinically and radiologically from their
medical records. For the radiological record, we
performed MRI at six months and then after one
year.

Data Analysis

All the descriptive and quantitative data was
entered and analyzed by the SPSS version 22.0.
Recurrence free-survival (RFS) was measured from
the date of surgery to the date of documented
contrast-enhancing the tumor on follow-up MRI.

RESULTS

Patients’ Information

There were 227 female and 98 male patients in
age between 13 — 75 yrs. All patients were with
supratentorial and WHO grade | meningioma. The
mean age of patients was 53.5 years.

Surgical Resections

227 (70%) skull base meningioma, 71 (22.0%)
convexity meningioma, and 26 (8%) falx or
tentorium meningioma were operated. We
achieved Simpson grade | excision in 55 (17.45%)
cases, grade Il in 208 (64%) cases, grade Ill in 23
(7%) cases, and grade IV in 36 (11%) cases. The
gross total resection of meningioma was
associated with a good functional outcome.

Comparison in Simpson’s Grades
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The outcome was compared in Simpson grades |
and Il with Simpson grades Il and IV. We
performed MRI brain with IV contrast at 6™
month and at one year.

Data Analysis

The data was collected and analyzed by SPSS
version 22.0. The recurrence-free survival was
analyzed by Kaplan-Meier and recurrence by log-
rank (Mantel-Cox) test. A p-value < 0.05 was
taken as significant. The median recurrence-free
survival with reference to Simpson grading of
excision was 250, 120, 98, 80 months for grades’ |,
I, Ill, and IV excisions; it was statistically
significant (p = 0.047) according to the grading of
excision. The combined median survival of grades
| and Il when compared with grades Il and IV was
also statistically significant (p = 0.045) at 130 and
86 months. The recurrence-free survival in female
at 139 months was better than male at 81 months
(p = 0.015).

DISCUSSION

The majority of meningiomas of different
locations are benign in nature and complete
excision of the tumor is attempted to minimize
the risk of recurrence. Meningiomas are non-
malignant tumors that grow slowly and originate
from meningothelial cells of the arachnoid.’
Meningiomas are 20 — 30% of all primary brain
tumors and are benign in nature with a good
prognosis if resected completely.® Many surgeons
studied the recurrence of meningioma and the
recurrence rate varied from 15 — 25% in different
studies. As meningioma are benign in nature, so
high recurrence is not acceptable to many
neurosurgeons. Many neurosurgeons believe that
with the advancements in the microscope and
microsurgical  instruments and  techniques,
recurrence should be too low. Our recurrence was
3 percent that may be because of that we used
microscope and micro-instruments for tumor
excision and Simpson grading is very old and no
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microsurgical techniques and gadgets were
available at that time. If after excision there is a
large residual volume of the tumor, then there are
more chances of recurrence. Simpson gives the
five grades of resection and their relationship
with recurrence.? There is too much criticism over
Simpson grading of meningioma surgery and
recurrence. Many neurosurgeons do not agree
with it completely. WHO classification proves that
the prognosis of meningioma depends upon
histological grading, mitotic activity, and other
molecular markers. Ros-Sanjuan et al, also proved
that necrosis inside the tumor and high Ki67
index are commonly associated with recurrence.
9Sumkovski et al. also supported that mitotic
count is the major predictor of recurrence.'® Many
molecular markers of meningiomas are being
studied nowadays like  monosomy  of
chromosome 22, deletion of Chromosome 1p,
losses of chromosomes 6q, 9p, 10, 14q, and 18q
in the higher-grade tumor, and mutations in the
NF2 gene."

Even with the advancements in molecular
markers  the extent of resection for
neurosurgeons is a good predictor of recurrence
in WHO grade | meningiomas.” We did grade |
excision in all our convexity meningioma patients
and grades Il or lll excision in parasagittal and
anterior and middle cranial fossa skull base lesion
where complete excision carries a high morbidity
rate with a significant risk of mortality. Most of
the neurosurgeons in the world are also in favor
of maximum safe resection and leaving a small
part of the tumor to minimize the risks and
following that residual part by MRI or
radiosurgery if required.

We studied 325 patients of WHO grade |
meningiomas excised surgically in our unit. The
10 years recurrence in Simpson’s work was 9%,
16%, 29% and 39% for grade |, Il Ill, IV, and 100%
for grade V resection. In my study recurrence
after meningioma excision was 3%. The
recurrence rates were 3%, 13%, 27%, and 31% for
grades’ |, Il, Ill, IV excision of meningiomas,
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respectively. Another study also proved the same
recurrence rate,”® but Sughrue et al, only support
Simpson grading in convexity meningioma and
did not agree with Simpson for skull base
meningiomas.'” Recent studies conducted by
Hasseleid et al,” and van Alkemade et al.'®
proved that extent of excision is associated with
recurrence of meningioma even for skull base
tumors. Our study results also favored the
Simpson grading of resection. In current study,
the recurrence rate after complete excision of
WHO grade 1 meningioma is 3%. In modified
Shinshu grading the recurrence rates of WHO
grade | (0.6%), thus proving the strong correlation
between the extent of resection and recurrence-
free survival.

Hasseleid et al,' reported that Sughrue
included only convexity meningioma and his
sample size were small. My study results correlate
with the results of Hasseleid et al. Our study
included 102 convexity meningioma and 318 skull
base meningiomas and the recurrence rate and
recurrence-free survival has a strong correlation
with Simpson's grade of excision. We also
included 32 meningiomas of Falx and tentorial
area and the recurrence rate of these
meningiomas did not correlate with Simpson
grade of excision. The Sughrue’s performed 30%
grade IV excision and we did in 11% of our
patients. vanAlkemade et al,”® also did not agree
with Sughrue et al, because of confounding
factors of old age and patient selection. Sughrue
et al** also did pre-op embolization in 71.3% of
their patients and we did not go for preoperative
embolization in our patients. Preoperative
embolization whether it is effective or not in
meningioma is still controversial.?®*** Sughrue
et al," also claimed that their results are better
because of improvements in radiological imaging,
better knowledge of microsurgical anatomy,
betterments in microsurgical techniques, and
histological grading of meningiomas. As skull
base meningioma involves the nerves and vessels,
their complete excision carries high mortality and
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morbidity, and their recurrence directly related to
extent of excision."'® Our study results also prove
that recurrence is also related to the extent of
excision. In sphenopetroclival or cavernous
meningiomas,'®* complete tumors excision had
high morbidity and mortality. Simpson also
proves that dural tail and residual tumor cells can
cause recurrence.?"*

Limitations

Supratentorial location and surgery were
performed by multiple surgeons with short
follow-up. A longer follow-up is required to reach
a proper conclusion because it's a benign disease.

CONCLUSION

The Simpson grading of resection has a major
impact on resection-free survival of the patient
and recurrence of the tumors even in skull base
meningiomas. The complete resection should be
the goal of meningioma surgery and resection
can be tailored according to expected morbidity
of patients and tumor mortality.
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