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Abstract: Objective: To investigate the clinical characteristics of and prognostic factors for patients with glioma so 
as to provide a basis for improving its treatment and diagnosis. Methods: A retrospective analysis was made for 
the clinical characteristics and follow-up data of 216 patients with glioma admitted in the department of neurosur-
gery of our hospital from February 2009 to June 2014. A Cox proportional hazards regression model was used to 
investigate the prognostic factors for patients with glioma. Results: Among all included patients with glioma, 75.5% 
(163/216) patients had astrocytoma and their main symptoms included headache (77.8%, 164/216) and physical 
weakness (48.1%, 104/216) without specific clinical manifestations. The one-year and three-year survival rates of 
patients with glioma were 80.1% and 45.4% respectively and the median survival time was 30 months. Univariate 
analysis showed that the survival rates among patients with different age, tumor grade, tumor size, extent of tumor 
resection, KPS score and Ki-67 expression level were of statistically significant difference (P<0.05). Multivariate Cox 
regression showed that age >45 years (RR=1.75, 95% CI: 1.06-2.90) and pathological grading of III-IV (RR=3.39, 
95% CI: 1.61-7.16) were independent prognostic factors and tumor total resection (RR=0.55, 95% CI: 0.37-0.84) 
and preoperative KPS score ≥70 points (RR=0.70, 95% CI: 0.51-0.95) protective prognostic factors (P<0.05). 
Conclusion: Patients with glioma have no specific clinical manifestation. Glioma patients with older age (>45 years), 
higher tumor grade, non-total resection and low preoperative KPS scores are more likely to undergo bad prognosis. 
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Introduction

Glioma, a kind of tumor derived from neuroglio-
cytes in the brain, was the most common pri-
mary encephalic tumor, accounting for about 
45%~60%. Besides, in recent years, the inci-
dence of glioma was increasing constantly [1, 
2]. Based on the morphology of tumor cells, 
glioma could be classified into four groups-
astrocytoma, oligodendroglioma, mixed glioma 
and ependymoma, among which astrocytoma 
was found most frequently [3]. Although along 
with advanced technology of diagnosis and 
treatment, the survival rate of patients with gli-
oma had been improved, the prognosis was still 
poor overall, especially for patients with malig-
nant glioma [4, 5]. Therefore, in order to improve 
the living condition of patients and extend their 
survival time, it was of great significance to 
investigate prognostic factors for patients with 

glioma [6]. This study was intended to explore 
clinical manifestations of and prognostic fac-
tors for patients with glioma through a retro-
spective analysis made for the clinical charac-
teristics and follow-up data of 216 patients with 
glioma admitted in our department of neurosur-
gery from February 2009 to June 2014. It would 
provide a basis for improving the diagnosis and 
treatment of glioma and extending the survival 
time of patients. 

Materials and methods 

Object of study 

The object of study was patients with glioma 
admitted in our hospital (the department of 
neurosurgery) from February 2009 to June 
2014. Inclusion citeria were as follows: a. 
Pathologically diagnosed glioma; b. Complete 
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clinical and follow-up data. Exclusion citeria 
were as follows: a. Combined with tumors at 
other sites; b. Severe dysfunction of major 
organs like the heart, liver, spleen, lung and kid-
ney. In total, 216 patients with glioma met the 
requirements and were included in this study, 
among which 126 were male (58.3%) and 90 
were female (41.7%). Their age ranged from 11 
to 78 years with a median age of 43 years, 
averaging (41.6±10.5) years. 

Surgical treatment 

It mainly included two methods: a. Total/Sub- 
total resection: According to the macroscopic/
microscopic observation during operation and 
reexamination results of brain MRI, it was 
decided that the tumor body resected ≥90% 
(164, 75.9%); b. Partial resection: According to 
the macroscopic/microscopic observation dur-
ing operation and reexamination results of 
brain MRI, it was decided that the tumor body 
resected <90% (52, 24.1%). 

Postoperative radiotherapy and chemotherapy 

(1) Radiotherapy: Whole brain radiotherapy + 
low-dose local radiotherapy was performed at a 
dose of 20 Gy/day for six weeks (5 days/week). 
The accumulated doses used for high-grade 
and low-grade tumors were 60 Gy and 54 Gy, 
respectively. (2) Chemotherapy: Temozolomide 
150 mg/m2·d was administered and one course 
of treatment lasted for 28 days. 

Follow-up method 

All patients were followed up for data collection 
every 3 months on average through methods 
like making telephone calls or out-patient 
review after operation. The follow-up visit did 
not finish until 1 December 2015 or patients 
died. The follow-up rate in this study was 100%. 
The survival time referred to the period starting 
from the beginning of treatment to the end of 
follow-up visit or the time when patients died. It 
was expressed in month. 

Study methods 

By looking up record data, including hospital-
ization notes, various auxiliary checklists and 
follow-up records, clinical and follow-up data of 
patients with glioma was collected. Relevant 
items were excerpted in a unified schedule of 

survey, mainly including sex, age, BMI, patho-
logical pattern and grading of glioma[as per The 
2007 WHO Classification of Tumours of the 
Central Nervous System [7], tumor size, preop-
erative KPS score, tumor marker Ki-67, thera-
peutic method, time of the last follow-up and 
survival time. 

Statistical analysis 

A statistical analysis was conducted by using 
software SPSS20.0. Measurement data was 
expressed as 

_
x±S and enumeration data was 

described by relative number such as rate and 
proportion. χ2 test was used for deduction. 
Kaplan-Meier method was used to estimate 
the survival rate of patients with glioma with 
different characteristics and Log-rank test was 
used for comparison. A multivariate Cox propor-
tional hazards regresssion model (factors were 
screen step by step, αin=0.05, αout=0.10) was 
used to investigate prognostic factors for 
patients with glioma. The inspection level was 
α=0.05. P<0.05 meant that there was statisti-
cally significant difference. 

Results 

Clinical characteristics 

Among 216 patients with glioma, the male to 
female ratio was 1.20:1 (118:98). There were 
138 cases (63.9%) with a single lesion and 163 
cases (75.5%) with astrocytoma. 98, 74 and 44 
cases had pathological gradings of II, III and IV, 
accounting for 45.4%, 34.3% and 20.4%, 
respectively. The surgical treatment mainly 
focused on total/subtotal resection, account-
ing for 75.9% (164/216). The preoperative KPS 
score ranged from 40 to 100, averaging 83.9. 
Major clinical manifestations included 168 
cases (77.8%) of headache, 104 cases (48.1%) 
of physical weakness, 67 cases (31.0%) of ala-
lia and 50 cases (23.1%) of epileptic seizure 
(Table 1). 

Survival condition

216 patients with glioma had 3-68 months of 
follow-up survival time, 30 months of median 
survival time, 80.1% (173/216) of one-year sur-
vival rate and 45.4% (98/216) of three-year 
survival rate. The survival condition of patients 
receiving different surgical methods was as fol-
lows: a. 164 cases receiving total/subtotal 
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resection had 6-68 months of follow-up surviv-
al time, 36 months of median survival time, as 
well as 84.1% and 50.0% of one-year and three-

analysis, including age group, pathological 
grading, diameter of tumor, extent of tumor 
resection, KPS score and Ki-67 expression 
level, were included in the multivariate Cox 
stepwise regression analysis as independent 
variables and survival time included as depen-
dent variable. It was found that age >45 years 
(RR=1.75, 95% CI: 1.06-2.90) and pathological 
grading of III-IV (RR=3.39, 95% CI: 1.61-7.15) 
were independent risk factors for the prognosis 
of patients with glioma, while tumor total resec-
tion (RR=0.55, 95% CI: 0.37-0.84) and preop-
erative KPS score ≥70 points (RR=0.70, 95% 
CI: 0.51-0.95) were protective prognostic fac-
tors (P<0.05) (Table 3). 

Discussion 

Glioma, as the most common intracranial 
malignant tumor, was characterized by its high 
incidence, great difficulty in treatment, poor 

Table 1. Clinical characteristics of patients with glioma 
(n=216)

Clinical characteristics No. 
(n)

Proportion 
(%) 

Age (years) ≤45 118 54.6
>45 98 45.4

Sex Male 126 58.3
Female 90 41.7

BMI (kg/m2) 18.5~23.9 85 39.4
24.0~27.9 91 42.1
≥28.0 40 18.5

No. of lesions Single 138 63.9
Multiple 88 36.1

Histologic type Astrocytoma 163 75.5
Oligodendroglioma 18 8.3
Mixed glioma 20 9.3
Ependymoma 15 6.9

Pathological grading II 98 45.4
III 74 34.3
IV 44 20.4

Diameter of tumor ≤5 cm 72 33.3
>5 cm 144 66.7

Extent of tumor resection Total/subtotal resection 164 75.9
Partial resection 52 24.1

KPS score <70 65 30.1
≥70 151 69.9

Preoperative epilepsy Yes 50 23.1
No 166 76.9

Ki-67 <10% 43 19.9
≥10% 173 80.1

Figure 1. The survival curve of patients with glioma 
receiving different surgical methods.

year survival rate, respectively; b. 
52 cases receiving partial resec-
tion had 3-56 months of follow- 
up survival time, 19 months of 
median survival time, as well as 
67.3% and 26.9% of one-year and 
three-year survival rate, respec-
tively. The difference of patients’ 
survival rate in two groups receiv-
ing these surgical methods was  
of statistical significance (χ2= 
31.953, P<0.001) (Figure 1). 

Univariate analysis of prognosis 

Univariate analysis by Log-rank 
test showed that the survival con-
dition had no statistically signifi-
cant difference for patients with 
glioma of different sex, BMI, No. of 
lesions, histologic type and preop-
erative epilepsy (P>0.05). Besides, 
the survival condition had statisti-
cally significant difference for 
patients with glioma of different 
age group, pathological grading, 
diameter of tumor, extent of tumor 
resection, KPS score and Ki-67 
expression level (P<0.05) (Table 
2). 

Multivariate analysis of prognosis 

Variables confirmed to be of sig-
nificance in the above univariate 
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prognosis and other features. Therefore, in 
recent years, researches on glioma had always 
been a key point in the field of neurosurgery [8]. 
This study indicated that the male to female 
ratio of patients with glioma was 1.20:1. Re- 
sults of prognosis-influencing factor analysis 
showed that sex was not associated with the 
prognosis of patients with glioma. It was con-
sistent with results of most previous studies [9, 

resection (RR=0.55, 95% CI: 0.37-0.84). This 
was similar to what was reported in previous 
studies [15, 16]. It suggested that total resec-
tion should be performed for patients with glio-
ma as soon as possible. Besides, it was also 
found that patients with higher preoperative 
KPS score (≥70) had lower prognostic risk 
(RR=0.70, 95% CI: 0.51~0.95), which was also 
consistent with previous reports [17]. It was 

Table 2. Univariate analysis of prognosis for patients with glioma 
(n=216)

Factors No. [n (%)]
Median 

survival time 
(months)

χ2 P

Age (years)
    ≤45 118 (54.6) 34 9.342 0.002*

    >45 98 (45.4) 23
Sex
    Male 126 (58.3) 28 0.091 0.764
    Female 90 (41.7) 32
BMI (kg/m2)
    18.5~23.9 85 (39.4) 34 4.764 0.092
    24.0~27.9 91 (42.1) 28
    ≥28.0 40 (18.5) 26
No. of lesions
    Single 138 (63.9) 32 1.056 0.304
    Multiple 88 (36.1) 27
Hystologic type
    Astrocytoma 163 (75.5) 29 0.165 0.921
    Non-astrocytoma  53 (24.5) 32
Pathological grading
    I-II 98 (45.4) 37 23.571 <0.001*

    III-IV 118 (54.6) 26
Diameter of tumor
    ≤5 cm 72 (33.3) 38 5.102 0.024*

    >5 cm 144 (66.7) 23
Extent of tumor resection
    Total/subtotal 164 (75.9) 36 31.953 <0.001*

    Partial 52 (24.1) 19
KPS score
    <70 65 (30.1) 20 8.452 0.015*

    ≥70 151 (69.9) 36
Preoperative epilepsy 
    Yes 50 (23.1) 28 1.385 0.500
    No 166 (76.9) 31
Ki-67
    <10% 43 (19.9) 36 8.345 0.004*

    ≥10% 173 (80.1) 27
Note: *P<0.05. 

10]. Major clinical manifesta-
tions of patients with glioma 
were symptoms of neurological 
impairment, including headache 
caused by increased intracrani-
al pressure (77.8%) as well as 
physical weakness caused by 
tumor compression (48.1%) and 
epilepsy (23.1%). There were no 
specific manifestations. These 
results suggested that the diag-
nosis of glioma should take vari-
ous examinations into account 
comprehensively [11, 12]. 

With the development of medi-
cal technology, the treatment of 
glioma was also constantly 
enriched and perfected. Curr- 
ently, the major therapeutic regi-
men was comprehensive thera-
py based on surgery. Namely, 
tumors were resected by sur-
gery and then treated by other 
adjuvant treatment measures 
like chemoradiotherapy and bio-
logical target therapy [13]. On 
the basis of retaining neurolo- 
gical function to the largest 
extent, total resection of tumor 
tissue to the best of our ability 
had always been the target for 
the surgical treatment of glio- 
ma [14]. Results of this study 
showed that the survival time of 
patients with glioma receiving 
total/subtotal resection was 36 
months. At the same time, 
through exploring factors asso-
ciated with the prognosis of 
patients with glioma by using  
a multivariate Cox model, we 
found that the mortality risk of 
patients receiving total/subtotal 
resection decreased significant-
ly when compared with partial 
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possibly because KPS score was a measure 
reflecting patients’ functional status. The high-
er KPS score was, the better patients’ condi-
tion was. In this way, they would be able to bear 
side effects brought about by various treat-
ments and accept comprehensive treatments. 
In addition, it was found that patients with 
older age (>45 years) and higher pathological 
grading (III-IV) had significantly higher prognos-
tic risk (RR were 1.75 and 3.39, respectively). 
This was consistent with previous reports [18, 
19]. It was possibly because there was invasive 
tumor growth. The higher the pathological grad-
ing was, the higher the grade of malignancy 
was and the stronger the invasiveness of tumor 
was. Therefore, it was very difficult to eliminate 
tumor thoroughly without damaging cerebral 
function. Furthermore, there tended to be 
recurrence after operation, which affected the 
prognosis of patients. 

In conclusion, the histologic type of patients 
with glioma was mainly astrocytoma with no 
specific clinical symptoms, characterized by 
headache and physical weakness. Patients 
with older age (>45 years), higher pathological 
grading (III-IV) and low preoperative KPS score 
and receiving partial resection had poorer 
prognosis and shorter survival time. Therefore, 
for these patients, comprehensive measures 
should be taken and total resection should be 
conducted as early as possible when appropri-
ate so as to improve the quality of life of 
patients and prolong their survival time. 
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