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ABSTRACT
Objective: The study determined the importance of gross total resection in grade II Glioma and evaluated
the importance of tumor markers as prognostic factors.
Material and Methods: We included the 240 patients aged 13 – 65 years with supratentorialsuspected lowgrade Glioma. Craniotomy was done in all my patients under general anesthesia and excised the tumor safely
with the help of a microscope and CUSA without causing any focal deficit or hemodynamic instability. The 3D
conformal radiotherapy and or Temozolomide chemotherapy was started as advised by the oncologist,
postoperatively. The 5 and 10 years’ overall survival and progression-free survival were evaluated in my study.
Results: Median age of the patients was 45 years. The 46.66% patients were IDH mutant Astrocytoma, 39.1
6% patients were IDH mutant Oligodendroglioma with loss of heterozygosity at I p/l9q levels, and 14.16%
patients had IDH wild type Astrocytoma. The gross total resection was done in 113 patients, subtotal in 53
patients, partial resection in 45 patients, and biopsy in 29 patients. Postoperative radiotherapy was done in
170 patients and Temozolomide chemotherapy in 67 patients. The 5 and 10 years’ progression-free survival
was 80% and 49% and overall survival was 86.3% and 67%. The 10 – year overall survival for
Oligodendroglioma, the IDH mutant Astrocytoma, and IDH wild Astrocytoma were 93%, 61.6%, and 34.7%
(respectively), and progression-free survival were 89.2%, 48%, and 34% (respectively). The histologically
proven Oligodendroglioma with gross total excision and chemotherapy and radiotherapy had no recurrence.
Conclusion: The gross total resection of IDH mutant Astrocytoma had a good outcome.
Keywords: Gross Total Excision, Subtotal Excision, IDH (Isocitrate Dehydrogenase), Overall Survival,
Progression-Free Survival.
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INTRODUCTION
Many tumors can originate intra-cranially and
include glioma, meningioma, neuroma, adenoma,
etc. 75% of tumors of the brains are glioma.1
Mostly gliomas are in supra-tent but they can be
infra-tent and in the spinal cord. They are
common in the frontal lobes of the brain followed
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by the temporal lobes. They have infiltrative
growth of glial cells and spreads along white
matter tracks. They are classified as Astrocytoma,
Oligodendroglioma, or mixed Glioma. WHO in
2016 gives their classification as grades 11, Ill, and
lV.2 Glioblastoma multiform is grade lV and highly
malignant tumors.1-3 The exact etiology of brain
tumors is not known but different risk factors of
gliomas are radiation exposure in pediatric age 3
and the genetic factor.4 WHO classified grade II
Oligodendroglioma, the astrocytoma, and the
mixed tumors Oligoastrocytoma as low grade.5
LGG has slow growth rate with no signs of high
intracranial pressure and most commonly
presents with fits and had a good outcome after
good excisions.6 updated WHO classification of
2016 also gives stress on molecular markers like
IDH (Isocitrate Dehydrogenase) gene mutation
and chromosome l p/l9q codeletion for tumors
prognosis.7 The studies available in the literature
about the prognosis of low-grade Glioma are on
the old classification of Gliomas and very few
studies are available to determine the importance
of subtypes based on molecular markers as a
prognostic factor of low-grade Glioma. Uptill now
the standard treatment available for Glioma is
maximum possible resection followed by
radiotherapy
and
chemotherapy
or
Temozolomide. In less than 40 years old patients
with subtotal excision and low-grade Glioma,it is
still controversial how to plan treatment
concerning molecular markers with no universal
consensus on it. So we conducted the study to
determine the importance of these tumors
markers and their impact on the prognosis of the
patients.

MATERIAL AND METHODS
Study Setting
The study included 240 patients of histologically
proven
low-grade
Glioma
operated
in
Neurosurgery Unit 2 from January 2010 to
January 2018. The informed consent was taken
http//www.pakjns.org

from all patients. Ethical approval was taken from
the ethical committee.

Inclusion Criteria
All the patients of age 13-65 years of age with
suspected low-grade Glioma on MRI were
included in the study.

Exclusion Criteria
The patients more than 65 years of age, medically
unfit, posterior cranial fossa Glioma, brainstem,
spinal cord, and high-grade Gliomas were
excluded from our study.

Surgical Management and Resections
We did craniotomy in all our patients under
general anesthesia and excised the tumor with
the help of a microscope and CUSA without
causing any neurological deficit or hemodynamic
instability. After the surgery, ICU care was given
to all our patients and the patient shifted to the
ward after 24hours. After 24 hours MRI brain
plane and contrast were obtained.

The Extent of Resections (EORs)
The extent ofresection of the tumor was classified
with the help of MRI and operation notes as:
1. Gross total (GTR) if resection more than 99%,
90 – 99%.
2. Removal as subtotal.

Patient Resection
3. 50 – 90% as partial resection (PR).
4. Less than 50%removal was a biopsy. After the
histopathological report, we further studied
the molecular markers.
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Clinical Management
All patients were treated in the ward and
discharged on the 6th postoperative day when
the wound is healed. Then patients were referred
to an oncologist for 3D conformal radiotherapy
and/or chemotherapy.

Progression Free Survival
The progression free-survival was measured from
the date we received the biopsy report to the
date we received any report of MRI as recurrence
of tumor growth and overall survival as the date
from biopsy report till patient breath it's last. The
progression free-survival was measured from the
date we received the biopsy report to the date we
received any report of MRI as recurrence of tumor
growth.

Overall Survival
As the date from biopsy report till patient breath
it's last.

Data Analysis
All the data was collected and entered on a
proforma. The SPSS version 25.0 was used for all
statistical analyses.

RESULTS
Age Distribution
In our study, patients of 13 – 65 years of age were
studied with a median age of patients 45 years.

Gender Distribution
Among 240 patients, there were 120 (50%) males
and 120 (50%) females.
The
94
(39.1
6%)
patients
were
Oligodendroglioma with I p/l9q co-deleted, 112
(66%) had 1DH mutant Astrocytoma and 34
(14.16%) had IDH wild type Astrocytoma.
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Information on EORs, Tumor, and
Drugs
The gross total resection was done in 113
(47.08%) patients, subtotal resection in 47
(19.58%) patients, partial resection in 67 (27.91%),
and biopsy in 13 (5.41%). In 137 (57.08%)
patients, the tumor was located in the frontal
lobes of the brain. The 135 (56.25%) patients
received
3D
conformal
radiotherapy,
postoperatively. The 73 (30.40%) received PCV/
Temozolomide chemotherapy and 54 (22.50%)
patients received both radiotherapy and
chemotherapy. The Oligodendroglioma was
mostly in young patients and frontal lobes
location and IDH wild type astrocytoma in nonfrontal lobe location (Table 1).

Survivals, Treatment, and Follow-up
All the patients were followed up for 60 months.
The treatment failure was defined as recurrent
tumor visible on postoperative MRI or progressive
increase in the size of the tumor. The treatment
failure was seen in 72 (30%) patients during
follow-up; 16 (17.02%) Oligodendroglioma, 37
(33.03%) in IDH mutant type of astrocytoma, and
l9 (55.88%) IDH wild type of Astrocytoma. In
Oligodendroglioma,the median treatment failure
time was 53.7 months and for IDH mutant variant
of Astrocytoma 38 months, and IDH wild variant
of Astrocytoma was 18.3 months. The tumor
progression-free survival rate was 80% and 49%
and overall survival was 86.3% and 67% for 5 and
l0 years, respectively. The overall survival rate was
93%, 61.6%, and 34.7% (respectively) and
progression-free survivalrates were 89.2%, 48%,
and 34% (respectively) for 10 years respectively
for Oligodendroglioma, IDH mutant, and wildtype
Astrocytoma. The other variable showed that
gross total removal, IDH mutant variant, and
lp/l9q co-deletion, and 4 cm size of tumor were
good
prognostic
factors
(Table
2).
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Table 1:
Variable
Age
Sex
Size of tumor
Resection

Level

N (%)

< 40 years
≥ 40 years
M
F
< 4 cm
≥ 4 cm
Gross total
Non-GTR

Oligodendroglioma
(N = 94)

110 (45.83)
130 (54.16)
120 (50)
120 (50)
165 (68.75)
75 (31.25)
113 (47.08)
127 (52.91)

28 (29.87)
66 (70.21)
27 (28.72)
67 (71.27)
67 (71.27)
27 (28.72)
53 (56.38)
41 (43.61)

IDH Mutant
Astrocytoma
(N = 112)
59 (52.67)
53 (47.32)
70 (62.50)
42 (37.50)
77 (68.75)
35 (31.25)
40 (35.71)
72 (64.28)

IDH Wild
Astrocytoma
(N = 34)
23 (67.64)
11 (32.35)
23 (94.11)
11 (32.35)
21 (61.76)
13 (38.25)
20 (58.82)
14 (41.17)

Table 2: 10 years’ overall survival and progression-free survival.

Postoperative radiotherapy was
not a good prognostic factor but
chemotherapy shows a good
prognosis in molecular subtypes
of IDH mutant variant of
Astrocytoma and with l p/l9q codeletion.

Variable

N (%)

< 40 years
≥ 40 years
IDH Mutant Astrocytoma.
Oligodendroglioma.
IDH wild Astrocytoma.
< 4 cm size
≥ 4 cm size
Gross total resection.
Non-GTR
Chemotherapy.

DISCUSSION
The main focus in our study was on molecular
markers of Glioma whether they are IDH mutant
or IDH wild type or there is any I p/l9q codeletion. We proved in our study that IDH mutant
and I p/ I 9p codeletion are associated with good
prognosis and IDH wild with bad prognosis. WHO
classification 2016 also showed the same that
molecular markers of the tumors have a strong
correlation with prognosis and over-rule the
histological diagnosis.8 Second thing that we
studied was the extent of resection of the tumor
and its correlation with overall survival and
progression-free survival. We concluded in our
study that gross total resection is directly related
to good overall survival and progression-free
survival than non-gross total resection. We did
the maximum safe resection in all molecular
http//www.pakjns.org

110 (45.83)
130 (54.16)
112 (46.66)
94 (39.16)
34 (14.16)
165 (68.75)
75 (31.25)
113 (47.08)
127 (52.91)
93 (38.75)

10 Year – OS
(49%)
75.40
58.34
61.60
93
34.7
67.73
46.88
80.6
50.9
76.6

10 Year – PFS
(67%)
61.34
41.80
48
89.20
34
61.33
41.21
66.1
41.3
66.2

subtypes of Glioma. Many other studies are
available that suggest that early surgery with
gross total resection has good overall survival and
progression-free survival in low-grade Glioma.
The study by Cordier et al. showed that
volumetric measurements and extent of resection
are independent prognostic factors in addition to
molecular markers.9 Smith et al.10 also concluded
in their study that a larger extent of tumor
excision is directly related to the longer survival of
the patients and with small residual tumor had a
major impact on overall survival of the patients. A
recent paper by Wahl et al11 proved that
postoperative residual tumor has an impact on
overall survival and correlated it with molecular
subtype. We tried to do maximum excision of the
tumors and in our study gross total excision was
done in II3 (47.08%) patients. In another study
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they did gross total resection safely in 4 – 15%
which is lowerthan our study.13 We achieved
relatively high overall survival and progressionfree survival thanother studies. Another study also
proves that the extent of surgical resection of
Glioma has a great role inthe prognosis of the
patients.12 We alsoobserved the extent of tumor
excision is directly related to recurrence of the
tumor and overall survivals of the patients. No
redo surgery was done for any residual tumor on
post-op MRI. Inanother study, they also assessed
whether the tumor is removed completely or any
residual by early MRI orCT scan brain plane and
contrast and diffusion-weighted images in 24 –
72 hours of operation.14 Werefer all ourpatients
toan oncologist for radiotherapy and PCV
chemotherapy or Temozolomide. We have
proved in our study that radiotherapy does not
affect the overall survival andprogression-free
survival and high dose radiotherapy has its side
effects too. But we observed in the study that 12
cycles of Temozolomide chemotherapy increase
the overall survival and progression-free survival
in IDH mutant and lp/l9q codeletion positive
patients. ln other studies they also used
Temozolomide either in recurrence15 or in freshly
diagnosed patients.16 In these studies when they
used 6 – 12 cycles of 28 days each at the dosage
of 200 mg/m2 per day for 5 days every cycle they
have seen a partialresponse rate of 10% to 47%.
The l2 month progression-free survival rate was
39% in one series17 and 73% to75% in other
series.15 Jenkins et al18 also showed in series that
that newly diagnosed Glioma with loss of
heterozygosity at l p/l9q had a better median
survival of l 1.9 years than 8.1 years in those
Glioma caseswithout loss of heterozygosity at
lp/l9q.

CONCLUSION
From our study we concluded that:
1. The histologically proven Oligodendroglioma
with gross total excision and chemotherapy
352
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and radiotherapy had no recurrence.
2. The gross total resection of IDH mutant
astrocytoma had a good outcome.

Limitation of the Study
It was a single-center study with a small no of
patients and patients gets oncological care from
different centers and different oncologists.
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