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ABSTRACT
Background: The aim of our prospective study was to compare the role of immediate radiotherapy
with delayed radiation therapy in good prognostic low grade gliomas.
Methods: A total of 30 patients of low grade glioma ( grade I,II) with good prognostic features like
tumor size <5 cm not crossing midline, no neurological deficit, KPS >70, young patients<40 years
old were divided into two groups A and B of 15 each. One group received radiotherapy immediately
after surgery as post -operative adjuvant therapy and second group of patients were observed for any
symptomatic deterioration and evidence of progressive disease on serial MRI done every 3 months.
The data was analysed in terms of age, sex, site of tumor, tolerance, toxicity, survival and inference
was drawn.
Results: the two groups were matched in age and sex distribution ( mean age 32.6 years and 30.3
years respectively ). 86.7 % in group A and 60 % in group B were males. The chief complaints were
seizures and headache in both the groups (86.7% and 80% respectively). The location of tumor in
the frontal region was more common ( 26.7% in group A and 33.3% in group B). Majority of the
patients were able to underwent gross tumor resection and decompression (93.3% in both groups).
Both the groups were equally matched in terms of duration of symptoms >6 months or < 6 months
(53.3% in group A and 46.7% in group B. Among the group B who were kept under observation , 5
(33.3%) patients got radiotherapy in view of progressive disease. At the end of 2 years 93.35%
patients were alive in both groups. Majority of the patients tolerated radiation therapy well with mild
symptoms like loss of appetite, dyspepsia, headache.
Conclusion: our results showed that delayed radiotherapy with wait and watch concept may be an
option with close monitoring in good prognostic completely resected low grade gliomas. Large
randomized clinical trial with longer follow up is necessary to clarify these issues to determine a
consistent policy.

Available Online: 9th October 2021

Article History
Received: 28.06.2021
Accepted: 18.07.2021
*Corresponding Author
Dr. Karuna Singh
Email: karuna.mamc@gmail.com
Copyright: © the author(s. IABCR is an official
publication of Ibn Sina Academy of Medieval
Medicine & Sciences, registered in 2001 under
Indian Trusts Act, 1882.
This is an open access
article distributed in accordance with the
Creative Commons Attribution Non Commercial
(CC BY-NC 4.0) license, which permits others
to distribute, remix, adapt, build upon this work
non-commercially, and license their derivative
works on different terms, provided the original
work is properly cited and the use is noncommercial

Keywords: low grade glioma, radiotherapy ,immediate versus delayed.

INTRODUCTION_____________________
Low grade gliomas comprise 30% of all the brain tumors with
a peak incidence in young adults aged 30-40 years. Low
grade gliomas (LGG) are a heterogenous group of relatively
slow growing primary tumors of astrocytic or oligodendroglia
origin.1 Many patients will present with easily controlled
seizures and will remain stable for many years, whereas
other will progress rapidly with increasing neurologic
symptoms to a higher grade tumors.2 Management of low
grade gliomas presents a formidable challenge to
neurooncologists as well as to radiation oncologist. At
present date there is no reliable methods of predicting the
differences in the prognosis of these tumors, consensus on
the optimal treatment modalities for example complete
versus partial surgery, the utility of post-operative adjuvant
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radiation therapy, early versus delayed post -operative
radiotherapy is not achieved yet. The majority of the studies
suggest that radiotherapy to a total dose of 54Gy in 30
fractions to partial brain volume instead of whole brain has a
low risk for inducing neurocognitive dysfunction. Patients
with low grade gliomas are generally treated with surgery and
post-operative adjuvant radiotherapy, however the most
appropriate time to deliver radiotherapy is a matter of debate.
The present study is designed to compare the role of
immediate post-operative radiotherapy versus delayed
radiation therapy in good prognostic cases of low grade
gliomas.
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METHODS__________________________
The prospective study included 30 patients who were postoperative , histologically proved. The inclusion criteria was as
followed
1) Patients aged below 40 years
2) Karnosfsky performance scale (KPS) >70
3) Tumor size <5cm
4) No neurological deficit
The patients were dived into two groups , group A patients
received 54 Gy in 30 fractions over a period of 6 weeks to the
primary tumor on pre- operative imaging with a safe margin
of 2 cm. After completion of radiotherapy the patients had
MRI evaluation of the lesion at 6 weeks. All the patients in
group B were followed regularly without any radiotherapy and
considered for treatment at a later date if there is evidence of
new neurological deficit like hemiparesis, hemiplegia,
sensory loss, symptoms deterioration like cognitive
dysfunction, signs and symptoms suggestive of raised
intracranial tension. The patients with progressive disease on
MRI showing tumor extension to surrounding area were also
considered for deferred radiation therapy. The observation
group patients had MRI every 3 months interval during the
study period to look for any evidence of progressive disease.
The clinical behaviour , response to treatment , tolerance and
adverse reactions were recorded and inferences drawn.

RESULTS___________________________
A total of 30 patients were analysed and assigned two groups
A and B. The characteristics of the patients being given in
table 1.
The age range from 17 years to 40 years with the mean age
of patients in group A was 32.6 years and group B it ranged
from 18 years to 39 years. And mean was 30.3 years.
Majority of the patients i.e. 8 (53.3%) in group A and 8
(53.3%) in group B were in the range of 25 -40 years and
seen more predominant in males ( 86.7% in group A and 60
% in group B) and less common in females. Our maximum
number of patients in both the groups ( 86.7% in group A and
80%in group B) were presented with seizures followed by
headache, vomiting and altered behaviour. Majority of the
patients in both the groups ( 26.7% in group A and 33.3% in
group B) had tumor located either in frontal or
temporoparietal location and site being left sided (66.7%
group A , 73.3% group B). No significant difference was
observed between the two study groups regarding the
distribution of the location of tumor. Neurosurgeon was able
to do subtotal tumor resection and tumor decompression in
86.7% of the cases. Complete resection could be done in
only in one case.
A good number of patients ( 80% group A, 66.7% group B)
were asymptomatic after surgical resection alone and most
common grade was grade II. Grade I tumor was found in just
one patient having history of neurofibromatosis. All the
patients in group A received radiotherapy after a gap of 4-5
weeks post-surgery. The group B cases were observed with
wait and watch policy for any symptomatic deterioration or
evidence of progressive disease on serial MRI done. Among
the observed patients 5 ( 33.3%) underwent radiation therapy
at some point of time and 10 (66.7%) were remain symptom
free. Equal number of patients that is 14 (93.3%) in both the
groups were alive at the time of analysis at 2 years. Majority
of the patients tolerated radiotherapy well with occasional
complaints of loss of appetite, dyspepsia and headache.
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Table 1: Characteristics of the patients
Attribute
Age
Range
mean
Gender
Males
females
Chief complaints
Seizures
Headache
Vomiting
Altered behaviour
Location of tumor
Frontal
Parietal
Temporal
Temopro-parietal
Fronto-temopral
Fronto-parietal
Cerebellar
Extent of resection
Subtotal resection
Complete resection
Biopsy only
Survival at 2 years
Live
dead
Radiotherapy given
Yes
No

Group A

Group B

17-40 years
32.6 years

18-39yrs
30.3 years

13 (86.7%)
2(13.3%)

9(60%)
6(40%)

13 (86.7%)
8 (53%)
3 (20%)
2 ( 13.3%)

12 (80%)
11(73.3%)
1(6.7%)
2 (13.3%)

4 (26.6%)
None
3(20%)
4(26.7%)
3(20%)
None
1 (6.7%)

5 (33.3%)
2 (13.3%)
2(13.3%)
3 (20%)
2 (13.3%)
1 (6.7%)
none

13 (86.7%)
1 (6.7%)
1 (6.7%)

14 (93.3%)
1 (6.7%)
none

15 (100%)
none

15 (100%)
none

15 (100%)
none

5 (33.3%)
10 (66.7%)

DISCUSSION________________________
Low grade gliomas are a diverse group of tumors that
accounts for 30% of surgically treated cases.1 The biological
activity of these lesions can be quite variable, it is not
uncommon for a patient to have a long history of seizures
prior to the diagnosis of an glioma and for the seizures to be
cured by the removal of the tumor. The majority of the
patients are of younger age in their second to fourth decade
of life and the location of these tumors are in areas that can
have an effect on patient’s overall quality of life as well as
neurocognitive functions.1 The risk of intervention to improve
survival must be balanced against the potential acute and
long term side effects of radiation therapy. The optimal
treatment of patients with low grade gliomas has yet to be
determined. No class I,II,III evidence exists regarding the
optimal management of these patients.
Many of these patients survive for an extended period of
time, however astrocytic tumors may develop omnious
malignant characteristics and as many as 50% of surgically
treated lesions can evolve into anaplastic astrocytomas or
glioblastoma. At present there is no reliable parameter that
can predict this change in the grade and biological activity.
Although the surgery is generally accepted as an important
initial treatment , the role of post-operative radiotherapy is a
subject of ongoing controversy. The long term sequalae
associated with cranial tadiotherapy include cognitive
dysfunction, neuroendocrine dysfunction, cerebral necrosis.
Prolonged survival has been reported more often in patients
who have undergone total tumor and certain good prognostic
factors are associated with survival.3
The unfavourable prognosis suggested by a multivariate
analysis were: age>40 years, astrocytic tumor histology,
tumor size>6cm, tumor crossing midline and neurological
deficit at presentation. The favorable prognosis (score 0-2)
features associated with a median survival of 7.72 years
compared with a median survival 3.2 years in high risk (score
3-5).4
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Among various CT findings, a clear tumor margin, a
maximum tumor area less than 25cm2, presence of a cyst
and lack of mass effect were associated with a better
prognosis on univariate analysis (p=0.02-0.12), but contrast
enhancement was not related to prognosis. On multivariate
analysis, however mass effect was the only significant
factor.5
Two studies reported improved survival with early postoperative radiotherapy, one also suggested better outcome
at doses greater than 53Gy. One phase III trial has
addressed the issue of timing of radiotherapy.6 The European
organization for research and treatment of cancer (EORTC)
randomized 311 adults 16 to 65 years old with completely or
incompletely resected grade I and grade II gliomas. They
showed no difference in the 5 year overall survival (OS rate
of 63% with early radiotherapy and 66% with delayed
treatment. The 5 year progression free survival (PFS) rate
was 44% with early RT versus 37% with delayed RT. 65%
patients in the delayed RT arm eventually required
radiotherapy.6
Two phase III trials clarified the issue on high dose versus
low dose for low grade gliomas. Although they used different
doses and fractions, both showed an insignificant difference
in the overall survival (OS) at 5 years. Overall survival being
58% and 59% for low and high dose respectively in EORTC
study, 73% for low dose and 68% in high dose group in
RTOG-ECOG study.7,8
They suggested that age, histology and extent of resection
being the most significant prognostic parameters. In our
study we took the patients with good prognostic features like
tumor less than 5 cm not crossing midline, good performance
status with KPS>70, age <40 years, no neurological deficit
and histopathologically proved low grade gliomas (grade
I,II).7,8
In the present study, we have taken young adult patient of
age less than 40 years and majority were in the age group of
25-40 years and delivered radiation dose of 54 Gy in 30
fractions , 1.8 Gy per fraction over a period of 6 weeks. Most
common presentation was with seizures (86.3%) followed by
headache which is in accordance with the study by Van
Beerman who reported epilepsy as the most common
symptom at presentation (72-89%) followed by headache
and nausea(10-44%).2
The most common site of tumor was frontal lobe (60%) and
was left lobe which agrees with the data mentioned in the
literature with frontal lobe being the most bulky.9 There was
no significant association found between the duration of
symptoms that is <6 months or > 6 months and progressive
disease.
During the period of study, only 5 (33.3%) patients required
radiotherapy at delayed date for the evidence of progressive
disease either in form of clinical deterioration or increasing
size and mass effect on imaging. Analysing long term
efficacy of immediate post-operative radiotherapy versus
deferred radiotherapy until the time of progression for LGG
in 314 adults, the authors conclude that radiotherapy could
be deferred for patients with low grade glioma who are in a
good condition, provided they are carefully monitored.10
We observed that timing of radiotherapy was less important
determinant of survival outcome. Although patients in
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delayed radiotherapy group had longer survival and
progression free survival time. Timing of radiotherapy was
not a significant independent prognostic factor. Those with
complete resection and oligodendroglial or mixed glial
histology were likely to have radiation deferred.
It has been learned that immediate radiotherapy is less
important determinant of patient outcome. Tumor control
may be enhanced initially by early radiation but survival time
was similar whether radiotherapy is prescribed soon after
surgery or delayed until the residual tumor causes new
symptoms or enlarges. The effect of early versus delayed
radiotherapy on the quality of life and cognitive functioning
needs to analysed.11
The study period was short and also number of a patients
were less, so we suggest a study on large number of patients
to verify the conclusion and draw firm consensus regarding
treatment of low grade gliomas.

CONCLUSION_______________________
The risks involved with wait and watch policy and the
neurotoxicity associated with radiotherapy must be weighed
for the benefit of patients. It has been well established that
low dose of 54 Gy is sufficient for the local control of these
tumors. The optimal role of radiotherapy in low grade tumors
is still not well defined. Phase III trial randomized trials
performed until now brought significant information about the
indications for irradiation, timing, dose and toxicity of
radiotherapy, irradiation techniques and adjuvant
chemotherapy after radiation.7,8,10 Deferred radiation therapy
has been suggested an option in good prognostic low grade
gliomas. Being biased by the benefits of radiotherapy in form
of local control, almost all the patients received radiation
therapy.
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