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Efficacy of Prognostic
Factors on Survival in
Patients with Low Grade
Glioma

Düflük Evreli Gliomlarda Prognostik
Faktörlerin Sa¤ Kal›ma Etkisi

ABSTRACT 
AIM: In this report, we aim to determine the prognostic factors influencing the
length of survival in patients with low-grade gliomas.
MATERIAL and METHODS: In a retrospective evaluation, we have reviewed fifty-
three patients who had been operated between the years of 1980 and 2006. The
diagnoses of the patients were histopathologically verified as low-grade
glioma(LGG). The medical records of the patients were reviewed for age, gender,
tumor locations, extent of resection, and presence of seizure, the neurological status
as defined by the Karnofsky Performance Scale (KPS) and radiotherapy treatment
after surgery as possible prognostic factors.
RESULTS: Median cumulative survival time for all the patients with LGG was
141+/-14.83 months. Median survival time was 216+/-78.52 months for astrocytoma
Grade I; 115+/-8.22 months for astrocytoma Grade II, and 242+/-76.36 months for
oligodendroglioma. Young age, histology subtype (oligodendroglioma) and
preoperative KPS were determined to have positive influence on survival according
to Log Rank Test. In contrast, age, histology type and the extent of resection remained
independent prognostic factors upon survival when Cox Regression Backward
Stepwise (Wald) method was performed. 
CONCLUSION: It can be concluded that surgery seems to be an appropriate first
step option in the treatment of LGG. 
KEY WORDS: Low grade glioma, Prognostic factors, Survival

ÖZ
AMAÇ:  Bu çalışmada, amacımız, düşük dereceli gliomu (DDG) olan ve opere edilen
hastalarda sağ kalım üzerine etki eden prognostik faktörleri tespit etmektir.
YÖNTEM ve GEREÇ:  Bu çalışmada 1980-2006 yılları arasında ameliyat edilen elli
üç hasta retrospektif olarak incelenmiştir. Hastaların yaş, cinsiyet, tümör
lokalizasyonu, tümörün rezeksion genişliği, nöbet varlığı, Karnofsky Performans
Skalası (KPS) ve cerrahiden sonra radyoterapi tedavisi gibi faktörlerin sağ kalım
üzerine olan etkisi araştırılmıştır. 
BULGULAR: Tüm DDG’lu hastalarda ortalama yaşam süresi 141+/-14.83 ay olarak
tespit edilmiştir. Tümör alt tiplerinde bu yaşam süresi; evre I astriositoma için 216+/-
78.52 ay, evre I I astriositoma için 115+/-8.22 ay, oligodentrioglioma için 242+/-76.36
aydır. Log Rank Testine göre genç yaş, tümörün histolojik alt tipi
(Oligodendrogliom) ve preoperatif KPS sağ kalım üzerinde olumlu etkide
bulunmuştur. Buna karşın, “Cox regression Backward Stepwise (Wald) method
uygulandığında, genç yaş, tümörün histolojik alt tipi ve rezeksiyon genişliği sağ
kalım üzerinde etkili bağımsız prognostik faktörler olarak belirlenmiştir. 
SONUÇ: Bu sonuç, DDG’ların tedavisinde ilk adım tedavi seçeneği olarak cerrahi
yaklaşım önerebilir. 
ANAHTAR SÖZCÜKLER: Düşük evreli gliom, Astrositom, Oligodentrogliom,
Prognostik faktörler, Sağ kalım süresi



INTRODUCTION
Glioma is the most common type of primary

intracerebral neoplasm. The most frequent gliomas are
astrocytomas. Diffusely infiltrating astrocytomas
account for more than 60% of all primary brain tumors
(17). Several variables affect prognosis and therapy
options of patients with glioma; favorable clinical
parameters are young age, good performance status
and gross-total resection. In addition, histological type
and tumor grade are the main histopathological
parameters of survival (7,11,16,17,19). Low-grade
gliomas are classified into astrocytomas,
oligodendrogliomas, oligoastrocytomas and
ependymomas based on the presumed cell of origin.
They have a tendency to progress to higher-grade
gliomas. High-grade gliomas can develop from
previous verified low-grade tumors or manifest de
novo. Low-grade diffuse astrocytomas (WHO grade
II) are well-differentiated, slow growing tumors,
which develop principally in young adults with a
relatively long survival. These tumors may display an
intrinsic tendency to progress to a more malignant
phenotype, like anaplastic astrocytomas (WHO grade
III) and glioblastomas (WHO grade IV). Such
malignant transformation is responsible for the
majority of the patient mortality (24,38,39). Certain
clinical parameters such as age, tumor site,
performance status, duration of symptoms, and
seizure as a presenting symptom have been reported
as significant prognostic factors (12,23,39).

This retrospective analysis was undertaken to
evaluate the efficacy of the prognostic factors such as
tumor histopathology, the extent of resection, age,
gender, preoperative Karnofsky Performance Scale,
the presence of seizure and radiotherapy on the
length of survival in 53 patients with low grade
glioma treated in our clinic between the years of
1980 and 2006.

MATERIALS and METHODS
The clinical records of sixty-three patients who

were operated for intracranial low-grade glioma
(LGG) at the Neurosurgery Department of Eskisehir
Osmangazi University Hospital between the years of
1980 and 2006 were retrospectively evaluated. Nine
of these 63 patients were excluded from the analysis
due to lack of follow-up data and one patient with
oligoastrocytoma was also omitted from the study.
The records of the remaining 53 were retrospectively
evaluated. The diagnoses of the patients were
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histopathologically verified as low-grade glioma; of
these, 13 were grade I astrocytoma (24.5%); 26 grade
II astrocytoma (49.1%), 14 oligodendroglioma
(26.4%) and 1 oligoastrocytoma should be omitted.
The medical reports of the patients were reviewed
for age, gender, tumor locations, the extent of
resection, presence of seizure, the neurological status
as defined by the Karnofsky Performance Scale
(KPS) at the time of admission and radiotherapy
following operation in order to determine their
prognostic effects on the length of survival.

The patients ranged in age from 4 to 76 years and
the mean age was 36.68+/-16.39 years. Of the 53
patients, 17 (32.1%) were female and 36 (67.9%) were
male. 

Computerized tomography (CT) scan has been
used regularly for diagnosis; with the addition of
magnetic resonance imaging (MRI) for more recent
tumors (28 patients had CT scans; 16, MRI and 8,
both CT and MRI). After initial diagnosis, all the
patients received follow-up examinations and
imaging studies according to their clinical needs. 

The extent of tumor removal was based on
operative record and postoperative CT and/or MRI
findings. Gross total removal was defined if the mass
was removed totally in the operation and no residual
tumor enhancement was seen on CT or MRI image.
However, a subtotal resection was defined if tumor
mass was removed by 50% to 99%. In order to protect
the patients from elevated intracranial hypertension
that may be associated with such operative
complications as edema or hematoma, replacement
of the bone flap was delayed until the patients
became stable. 

Preoperative functional status was evaluated
according to KPS scale. 

The majority of the patients (66%) received whole
brain radiotherapy postoperatively. 

The date of death or last examination of the
patient was used to establish endpoints. The entire
study population was evaluated for histology of
recurrence/progression and survival, starting from
the time of diagnosis. 

The survival data were analyzed using the
Kaplan-Meier method (13). Differences in survival
between the groups were tested for statistical
significance by the log–rank test (26). After analyzing
with a multivariate test (Multiple Cox Regression),
Cox Regression Backward Stepwise (Wald) method



was performed to identify independent prognostic
factors (6). Data were expressed as median +/-
standard error (SEM). P-value <0.05 was considered
statistically significant.

RESULTS
Postoperative mortality and morbidity:
Of 53 patients with surgically-proven LGG, 3

patients died within the postoperative 4 weeks
(5.6%) and 5 patients developed morbidity (9.4%).
Of these 5 patients, postoperatively, 2 had mild
hemiparesis, one patient developed hemiplegia, and
2 patients developed hematoma in the tumor bed
and were re-operated for the evacuation of the
hematoma. There were no cases of infection
secondary to operation and no cerebrospinal fluid
(CSF) leak.

Survival:
Median cumulative survival time for all the

patients with LGG was 141+/-14.83 months (Figure
1). The efficacies of prognostic factors upon survival
are summarized in Table I and Table II. The overall
five-year survival was 57.4%, and ten-year survival
was 31.5%.

Tumor type:
Of the 54 patients with surgically-proven low-

grade gliomas, 17 tumors (32.1%) occurred in the
frontal lobe (grade I astrocytoma, 3; grade II
astrocytoma, 9; oligodendroglioma, 5; oligoastro-
cytoma, 1), 9 (17%) in posterior fossa (grade I, 6;
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grade II, 3), and the remaining 27 tumors (50.9%)
were localized in temporoparietal region. Median
survival time was 216+/-78.52 months for
astrocytoma Grade I; 115+/-8.22 months for
astrocytoma Grade II, and 242+/-76.36 months for
oligodendroglioma (Figure 2). No significant
differences were determined between astrocytoma Gr
I and astrocytoma Gr II or between astrocytoma Gr I
and oligodendroglioma. However, a significant
difference was found between astrocytoma Gr II and
oligodendroglioma according to Log Rank test and
Multiple Cox Regression Analysis (p<0.05) (Figure 3
and Table I). In addition, according to Cox Regression
Backward Stepwise (Wald) method, tumor
histopathology was also a significant independent
prognostic factor on survival (p<0.05, Table II).

Extent of resection:
Gross-total resection was succeeded in 24 patients

(45.3%), whereas a subtotal resection was achieved
in 29 patients (54.7%). The patients who had a total
resection survived longer than the patients who had
subtotal removal (141+/-16.62 months versus 107+/-
75.76). Although the difference between these groups
was not statistically significant according to Log
Rank test and also multiple Cox regression analyses
(p>0.05, Table I), the extent of resection was a
significant independent prognostic factor when the
Cox Regression Backward Stepwise (Wald) method
was performed (p<0.05, Table II).

Figure 1: Kaplan-Meier cumulative survival curve for 53
patients with low grade glioma. 

Figure 2: Overall survival curve according to tumors
histopatholgy. (Grade I astrocytoma, Grade II astrocytoma and
oligodendroglioma). Ast: Astrocytoma, Gr: Grade, Oligo:
Oligodendroglioma. 
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Figure 3: Kaplan–Meier survival curves demonstrating Grade II
astrocytoma versus oligodendroglioma. Ast.: Astrocytoma,Gr:
Grade,  Oligo: Oligodendroglioma. There was a significant
difference between the survival times of patients with
astrocytoma Gr II and Oligodendroglioma.

Table II. Independent prognostic factors are shown
analyzed by Cox Regression Backward Stepwise 
(Wald) method. 

B     P value   O.R.   95.0 % CI 
for OR

Age .047 .002* 1.049 1.018 1.080
Tumor 
histology type - .036* - - -

Ast. GI  vs Oligo. -.228 .776 .796 .165 3.827

Ast. GII vs Oligo. 1.125     .064 3.081 .937 10.126

Extent of resection 1.032 .031* 2.808 1.101 7.159

(B: Beta, Sig: Significance, O.R: Odds ratio, CI: Confidance
interval). Ast.: Astrocytoma, Gr: Grade, vs: Versus, 
Oligo: Oligodendroglioma.* denotes p-values less than <0.05. †
denotes borderline significance. 

† 

Factors

Tumor type
Astrocytoma Gr I
Astrocytoma Gr II
Oligodendroglioma
Ast. Gr I vs Ast. Gr II 
Ast. Gr I vs Oligo
Ast. Gr II vs Oligo
Tumors localizations
Frontal 
Temporoparietal 
Posterior fossa
Extend of resection Total
Subtotal 
Gender 
Male
Female
Age
≤40
>40
Karnofsky score
80-100
≤70
Radiotherapy
Radiotherapy  (+ )
Radiotherapy  ( - )
Seizure
Seizure (+ )
Seizure ( - )

No of patients (%)

13 (24.5)
26 (49.1)
14 (26.4)

17 (32.1)
27 (50.9)
9  (17)

24 (45.3)
30 (54.7)

36 (67.9)
17 (32.1)

29 (54.7)
24 (45.3)

34 (64.1)
19 (35.9)

35 (66)
18 (34)

31 (58.4)
22 (41.6)

Median Survival 
time (months)

216
115
242

168
120
223
141
107

120
216

168
108

144
107

139
216

120
168

Log Rank 
Test-P value

0.15
0.78

0.042*

0.65

0.36

0.198

0.026*

0.029*

0.39

0.96

Multiple Cox
Regression Analysis

– P value 

0.13
0.38

0.045*

0.395
0.195
0.094
0.09

0.54

0.006*

0.024*

0.87

0.69

Table I. Efficacies of prognostic factors on survival time according to Log Rank test and Multiple Cox
Regression analysis (Multivariate test).  

* denotes p-values less than <0.05. Ast.: Astrocytoma, Gr: Grade, vs: versus, Oligo: Oligodendroglioma.



Age and gender:
Twenty nine patients were under the age of 40,

while 24 were over 40 years of age. The median
survival time for the patients who were under the
age of 40 was significantly higher (168+/-20.42
months) than that of the patients over the age of 40
(108+/-32.47 months) according to Log Rank test,
Multiple Cox Regression and Cox Regression
Backward Stepwise (Wald) analyses (p<0,05, Table I,
Table II). Young age at the time of diagnosis showed
a significant influence upon survival. Gender was
not a prognostic factor correlating with long
survival.

Preoperative Karnofsky score:
Thirty-four patients (64.1%) scored 80-100, while

19 (35.9%) scored 70 or less. Karnofsky performance
status (KPS) seemed to be an important factor on the
survival time according Log Rank test and multiple
Cox regression analysis (p>0.05). On the other hand,
KPS was eliminated in the Cox regression Backward
Stepwise (Wald) method. The median survival time
for the patients whose KPS scores were over 80 was
significantly higher (144+/-37.75 months) than that
of the patients whose scores were below 80 (107+/-
38.54 months) (p<0.05). The Patients with KPS scores
of 80 or higher survived longer than the patients
with KPS scores below 80.

Radiotherapy:
Thirty-five patients (66.0%) received whole brain

radiotherapy at a dose of 4500-6000 cGy, over a
period of six weeks. The majority of these patients
were in a good postoperative neurological and
mental condition. In the present study, the influence
of radiotherapy on survival time was not statistically
significant. Median survival time for patients
receiving radiotherapy was 139+/-18.71 months,
while it was 216+/-70.87 months in the patients
receiving no radiotherapy. The survival time of the
groups that received radiotherapy and no-
radiotherapy did not significantly differ based on
the results of Log Rank test and Multiple Cox
Regression analysis (p>0,05).

The presence of seizure:
The majority of the patients (31 patients, 58.4%)

had seizures as the presenting symptom. The
remaining 22 patients (41.6%) had variable
symptoms like headache, ataxia, difficulty in
walking, nausea, vomiting, blurred vision, changes
in mental stage and hemiparesia/hemiplegia. The
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patients with seizure presented shorter survival time
than the patients who had no seizure (120+/-6.7
versus 168+/-20.94 months respectively). However,
no significant differences were detected for the
presence of seizure between the two groups
according to the results of Log Rank test and
Multiple Cox Regression analysis (p>0,05). 

Reoperation:
Forty-three patients (81.1%) did not develop

recurrence or show progression. Tumor
recurrence/progression was documented in 11
patients (20.7%), of whom ten patients were
operated twice and only one patient was operated
three times. Tumor recurrence was seen in 6 patients.
Recurrences occurred at the site of the initial tumor
in all the patients. Malignant transformation was
seen in 5 patients (9.4%). Three patients with grade II
astrocytoma developed GBM and anaplastic
astrocytoma, while one patient with oligodendro-
glioma developed malignant oligodendroglioma. In
addition, one patient with astrocytoma Gr II
developed GBM in a different region from that of the
original site due to low dose of adjuvant
radiotherapy. Among the initial 6 tumor recurrences,
all the recurrences remained low-grade tumors as
confirmed histopathologically. Second recurrence
was documented in only one patient at a median of
4 years after initial surgery. 

DISCUSSION
Low-grade glial tumors constitute approximately

40% of all glial neoplasms, and occur in patients with
a median age of 40 years (29). Management of these
tumors is still controversial because of lack of
evidence to prove that aggressive treatment with
either surgery or radiotherapy improves overall
survival (1,35). In our study, the results of such an
aggressive treatment modality involving surgery
followed by radiotherapy were evaluated to
determine the prognostic factors associated with
tumor histopathology, the degree of tumor removal,
age, preoperative KPS and the presence of seizure as
an initial symptom on survival.

Overall survival:
The median survival time for all the patients with

LGG after surgical intervention was 141 months in
our study. In addition, the overall 5-year survival
rate was 57.4%, while for 10-year survival, it was
31.5%. Leibel et al found a 46% 5-year survival rate
in adult patients after subtotal resection with



radiotherapy and 19% for those without
radiotherapy (21). Laws et al and Uihlein et al found
no differences between the survival rates of radiated
and non-radiated groups (20,36). In the report of
Arienti et al, among 49 patients with low-grade
astrocytoma, values of overall survival were 65.3%
for 2-year survival, 46.9% for 5-years survival and
24.5% for 10-year survival. The median survival time
was 51 months in their study (2). Because
oligodendroglial tumors are more responsive to
treatment than astrocytomas are, they are associated
with a better prognosis (5). In our patients, median
survival time was 216 months for astrocytoma Grade
I; 115 months for astrocytoma Grade II and 242
months for oligodendroglioma. There were no
significant differences for median survival time
between astrocytoma Gr I and astrocytoma Gr II or
between astrocytoma Gr I and oligodendroglioma.
However, a significant difference was found
between astrocytoma Gr II and oligodendroglioma
according to the results of Log Rank test and
multiple Cox Regression analysis and also the Cox
Regression Backward Stepwise (Wald) method
(p<0,05).

Extent of surgery:
Because of the infiltrative growth pattern of these

tumors, complete surgical removal could be rarely
achieved. There are inconsistent reports regarding
the extent of surgery on survival. Some authors have
reported that the extent of surgical removal did not
correlate with the survival rates, while some reports
have indicated that the extent of surgery is an
important prognostic factor for survival
(3,4,22,27,34). In the present study, the median
survival time (141 months) in patients undergoing
total tumor removal did not differ from that of
patients with subtotal tumor resection (107 months)
based on the results of Log Rank test, but it became
significant when Backward Stepwise (Wald) Cox
regression model was taken into consideration. 

Recurrence and progression:
The cause of death in the majority of patients

with LGG is progression to higher-grade tumors,
which occurs more rapidly in older patients (27, 31,
38). In our study, 10 deaths occurred among 24
patients who underwent gross-total tumor resection.
Four of those 10 patients were lost within the
postoperative first 5 years. (Two of these deaths were
at the very early postoperative period due to lung
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and cardiac complications). Two of the remaining 6
patients who survived more than five years were lost
due to progression to higher grade. In 30 patients
with subtotal tumor removal, there were 14 deaths.
Six deaths were the result of recurrence; three deaths,
due to progression to malignant gliomas, and one,
due to early postoperative pulmonary and cardiac
complications.

Location:
LGG are most common among men and white

people and typically affect patients at a younger age
than high-grade gliomas (fourth versus sixth decade
of life) do. LGG most commonly involve the cerebral
hemispheres, and are typically located in the frontal,
parietal, or temporal lobes (5,8). In our study, the
number of the tumors located in the frontal lobe was
17 (32.1%). The remaining 27 (50.9%) were in
temporoparietal region, and 9 (17%) were in the
posterior fossa. Although the patients with tumor in
the posterior fossa had a longer survival time than
those with tumors in other regions, the difference
was not significant according to the results of Log
Rank test and Multiple Cox Regression analysis
(p<0,05).

Age and sex:
Some authors have observed the importance of

age as a determinant of prognosis; the younger the
patient, the better the prognosis (10). In our study,
the overall survival rate of the patients with younger
age (age under 40) was significantly better. The
multivariate analysis also showed a clear correlation
between increasing age and decreasing overall
survival. Age-associated physiological and
pathological changes and comorbidities may also
predispose to adverse outcomes (5). Gender was not
determined as a prognostic factor among our
patients although there are various reports of its
positive effect on the overall survival (20,25).

Radiotherapy:
Shaw and Wisoff made an evidence-based

conclusion in the light of the results of 5 prospective
clinical trials on intracranial low-grade glioma
(LGG) including more than 1600 patients. In adults
with LGG, there is no difference in survival whether
RT is given postoperatively or delayed to the time of
recurrence. However, about half of adults with LGG
will develop tumor progression by 5 years despite
surgery with or without postoperative RT. (9,14,15,
30,32,33). Thirty five of our patients received



radiotherapy while the remaining 18 did not receive
radiotherapy. None of the patients received any
additional therapies like chemotherapy,
brachytherapy, or radiosurgery. Our study was
unable to show any statistically significant
differences in the survival time of the groups of the
patients that received radiotherapy or did not
receive radiotherapy. 

Presenting symptoms:
Seizures as an initial symptom are well

documented in literature and associated with longer
survival due to earlier presentation and diagnosis
(20,25,37). Pignatti et al found the presence of
epilepsy associated with longer survival in
univariate analysis, but noted that the presence of
neurological deficits superseded its prognostic
importance in multivariate analysis. They attributed
this result to the negative association between the
presence of seizures and the presence of other
concomitant symptoms and suggested that once
other symptoms were present, seizures were no
longer of good prognostic significance (28). In our
study, the presence of seizure was found to be
associated with shorter survival. The location of the
tumor influences the risk of seizure. Tumors located
cortically are chiefly the main reason of seizures.
According to our evaluation, the patients harboring
cortical tumors were not operated. Instead, a ‘wait
and see’ policy was adopted to prevent any possible
morbidity that could be a consequence of operating
these eloquent regions. In our opinion, because of
this reason, our results do not support the positive
influence of seizure on survival time.  

Preoperative neurological status:
Karnofsky performance status seemed to be an

important factor on the survival time in the present
report. In our study, KPS had a significant influence
on survival according to the results of Log Rank test
and multiple Cox Regression analysis. On the other
hand, it showed no positive effect on survival when
it was evaluated by Cox regression Backward
Stepwise (Wald) method. Arienti et al. found the
positive influence of KPS statistically significant on
survival among 49 low-grade astrocytoma patients
(2). Kreth et al reported that age over 50 years, a
tumor volume more than 20 mL, and/or Karnofsky
score <80 were associated with decreased survival or
progression-free survival in low-grade glioma
patients undergoing interstitial 125I radiosurgery as
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primary treatment. Based on univariate analysis of
their study, 5-year survival rate was 67%, and 10-
year survival rate was 44% among 239 patients
whose KPS score was over 90. In addition, 5-year
survival rate was 43%, and 10-year survival rate was
26% in the group who scored below 90 (18).

There are various reports on the prognostic
factors for LGG in the literature. Gross total surgical
removal, lack of preoperative neurological deficit,
long duration of symptoms prior to surgery, seizures
as a presenting symptom and younger age have been
declared as important factors to prolonged survival
(4,10,20,22,38). In our study; according to the results
of Log Rank test; the factors of gender, type of
symptoms, tumor location, extent of resection, and
receiving radiation therapy failed to reach
significance for length of survival. In addition,
young age, histologic type of the tumor
(oligodendroglioma versus Gr II astrocytoma), and
KPS were found to have statistically significant
effects. Based on the results of Cox Regression
Backward Stepwise (Wald) method; while young
age, histological type of the tumor, and the degree of
resection showed a positive prognostic influence on
survival, transformation of the tumor to a higher
grade showed a negative influence (Table II). 

CONCLUSION 
Although some reports show the extent of

resection or radiotherapy as a factor that affects the
outcome in low-grade gliomas, there is still no
general consensus on optimal treatment of these
tumors. Regarding our results, young age, the tumor
type (astrocytoma Gr II vs oligodendroglioma) and
preoperative Karnosfsky score between 80-100 are
the only statistically significant factors according to
the findings obtained through both Log Rank and
multiple Cox regression tests. However, the extent of
tumor removal was become a significant prognostic
factors when all variable were taken into
consideration. This may suggest that surgery may be
an appropriate first step option in the treatment of
LGG. 
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