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Abstract
Background: Clinical trials have shown that surgery, Radiotherapy (RT), and Chemotherapy
(CT) are different treatment options for Glioblastoma (GBM) patients. In this study, we evaluate
the efficacy of different choices of treatments on survival in GBM patients using the Surveillance,
Epidemiology, and End Results (SEER) database.
Methods: A large-scale retrospective cohort study using the U.S. National Cancer Institute's SEER
analysis was conducted. A total of 23,829 eligible glioblastoma patients between 2004 and 2016 were
identified within SEER database. We used the Kaplan–Meier (KM) survival analysis with a log-rank
test to evaluate the survival outcomes in surgery, RT, and CT choices. A multivariate stepwise Cox
analyses to identify factors associated with Overall Survival (OS).
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Results: Whether or not surgery was performed, survival was best with radiotherapy and
chemotherapy, and chemotherapy alone was better than radiotherapy alone. If patients chose
only two treatments, patients who had surgery and chemotherapy had the best survival rates. It
shows that chemotherapy plays an important role in the treatment of glioblastoma. In patients who
have had chemotherapy, additional surgery is better than radiotherapy. In patients who have had
radiotherapy, additional surgery and chemotherapy have similar outcomes. Survival was better
with chemotherapy alone than with the other two treatments alone. Patients’ age and tumor size
were negatively correlated with survival time, and tumor size was weakly negatively correlated
with patient age. In multivariate analysis of OS, OS was significantly correlated with race, age of
diagnosis, tumor size, marital status, extension, surgery, radiotherapy, and chemotherapy.
Conclusion: We constructed the first treatment evaluation of OS in patients with glioblastoma. The
advantages of surgery and chemotherapy in survival are obvious. The correlation and regression
results are intended for risk assessment.
Keywords: Glioblastoma; SEER database; Survival; Therapy; Prognosis

Introduction
Glioblastoma, also known as Glioblastoma Multiforme (GBM), is the most common and highly
invasive primary brain malignancy with a median age of 64 years [1]. Glioma is the most common
primary malignant tumor of the central nervous system in adults. Glioblastoma (GBM) incidence
rate is more than 50% of gliomas [2]. Glioblastoma is also the most invasive diffuse glioma in
astrocytic lineage and is considered a grade IV glioma according to the classification of the World
Health Organization (WHO) [3]. According to the report [4], the incidence rate of central nervous
system tumors in 2000 was 6.7 per 100,000 people. With poor survival, the newly diagnosis patients
with glioblastoma have the median survival time is approximately 1 year, and the 5-year survival rate
after diagnosis is less than 5% [5-7]. At present, the standard treatment of GBM includes surgery,
combined with Radiotherapy (RT) and Chemotherapy (CT) [8].
As the median age of patients with glioblastoma is 64 years, a large amount of patients who
are <65 years old are suffered from this brain malignancy and they need to consider more careful
for their life expectancy and the therapy. Many studies have proved that surgery, radiotherapy
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and chemotherapy are effective in the treatment of GBM [9-11],
and there are also effective studies of neoadjuvant radiotherapy
and chemotherapy [12-14]. However, there is still no large sample
retrospective study to integrate these different treatment methods
for analysis of patients' survival. Therefore, it would be necessary to
construct a statistical analysis and visual model which can integrate
those treatments efficacy to accurately analyze and predict the survival
outcomes of patients with glioblastoma in different treatments.

and tumor size) were divided by the median values with the median
of age is 64 years old and the median of tumor size is 4.5 cm which are
coincident with those in other epidemiology research [1]. Continuous
variables (age and tumor size) were shown as median with range,
while categorical variables were presented as respective percentage
of patients. As continuous variables, age, tumor size, and survival
time were performed Pearson correlation analysis to figure out their
associations. In order to study the effect of different treatments on the
survival time of patients, the effect of each treatment factor on survival
was assessed by the Kaplan-Meier method with log-rank test, as well
as the survival curve. Furthermore, the patients who had surgery, who
had not surgery, who had chemotherapy, who had not chemotherapy,
who had radiotherapy and who had not radiotherapy were screened
out respectively to analyze the survival in different treatment
conditions. The Kaplan-Meier curve was carried out to visualize the
survival condition of patients under different treatment conditions.
Multivariate stepwise Cox proportional hazards regression was used
to determine independent predictors of mortality and overall survival
time. P<0.05 was considered statistically significant. All the above
analyses were performed by SAS (University Edition). Both of them
were bilateral tests, and P<0.05 was statistically significant with HR
and 95% CI used to assess the strength of the association between
each feature and the OS.

In addition, the association between tumor size and age has
shown different results in different cancers and different clinical trials.
We wanted to figure out if there was any correlation between age,
survival time, and tumor size in GBM based on this large sample. In
this study, we constructed some visual models to perform the survival
of patients and the progress of the disease by using the Surveillance
Epidemiology, and End Results (SEER) database which is one of the
biggest cancer databases and is also a U.S. population-based cancer
database. Most importantly, the survival analysis can be integrated
to see the impact of different treatment methods on the survival time
of patients. This can be helpful to the treatment choice of patients in
the future.

Methods
Patient eligibility and variables

Results

The data of patients are all from SEER database. The SEER
database consists of 18 population-based cancer registries, accounting
for 28% of the US population. The inclusion criteria were as follows:
[1] Diagnosed with glioblastoma is the primary malignancy; [2] to
collect the new data, the years of diagnosis are from 2004 to 2016
[3]. Survival months, cause of death, tumor size, marital status, race,
radiotherapy record, chemotherapy record and surgery record are
clear and known. The exclusion criteria were as follows: unknown
uses of surgery, radiotherapy and chemotherapy; unknown records
of marital status, cause of death, survival time, metastasis and marital
status; outliers that are too large or too small in the data.

Basic characteristics of patients
The basic characteristics of the patients are preliminarily
classified into patients who have died (20,353 patients) and patients
who are still alive (3,476 patients) at the end of the survey. The
population consisted of 9,964 (41.81%) female and 13,865 (58.19%)
male patients. In the race record, most of patients were white race
(89.83%) and married patients 15,600 (65.47%) are the major. In the
age at diagnosis and tumor size record, we divided patients by the
median age so the amounts of each group were almost fifty-fifty. In
surgery of primary site record, 18,431 (77.35%) patients did surgery,
while 5,398 (22.65%) patients did not; 17,821 (74.79%) patients did
radiotherapy, while 6,008 (25.21%) patients did not; 16,067 (67.43%)
patients did chemotherapy, while 7,762 (32.57%) patients did not.
In the metastasis information, most patients 23,493 (98.58%) did
not have metastasis, with only a few patients having CNS metastasis
or other distant metastasis. In the extension information, localized
patients (80.07%) are the most, while regional patients and distant

We selected the patients whose histologic subtype code is
9440/3 and information of the data in the SEER database include 18
regional cancer registries with information on patients’ demographic
information, survival months, treatment, and the cause of death.
Statistical analysis
Firstly, 35,902 patients diagnosed as glioblastoma were extracted
from SEER database. After patient identification based on the
inclusion and exclusion criteria, 23,829 eligible patients were retained
to form the primary cohort of glioblastoma. The patients’ statistical
variables were sex, race, and age at diagnosis, marital status, extension,
radiotherapy record, surgery record, chemotherapy record, metastasis,
the vital status, and survival months. In multivariate analysis, patient
age was divided into two groups, which were less than median age, 64
years old and over 64 years old. Tumor size was also divided into two
groups, which were less than median size, 4.5 cm, and over 4.5 cm.
The endpoint outcomes of this study are Overall Survival (OS). OS is
the time from the vital status recode and it is the time from diagnosis
until death. The age data of patients were also classified according
to the age group of every 10 years old. Then the visualization map
was constructed according to the age-groups of patients. In those
continuous variables in our data, Pearson correlation analysis was
carried out.
Based on clinical reasoning and importance, discontinuous
variables are classified prior to modeling. Continuous variables (age
Remedy Publications LLC., | http://surgeryresearchjournal.com
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patients decrease respectively.

tumor size was negatively correlated with survival time (r= -0.07,
p<0.0001), which means that the larger the tumor size, the shorter
the survival time. The age of patients was weakly negatively correlated
with tumor size (r= -0.02, p=0.0008), which means that in our data,
the older patients may be, the smaller the tumor size may be. The
strange phenomenon of the correlation between tumor size and age
will be described in the discussion part.

We classified the patients according to their age every ten
years. The relationship between patients' age-groups and their
living condition was visualized by mosaic diagrams (Figure 1). The
relationship between patients’ age-groups and their survival time was
visualized by box diagrams (Figure 2); and the relationship between
patients’ age-groups and their tumor size was also visualized by box
diagrams (Figure 3). It is not difficult to see that the age group of
20 to 29 years old is the best in terms of survival and the number of
months of survival, and then the survival of patients will gradually
deteriorate with the increasing of patients’ age-groups. But the
relationship between patients’ age-groups and their tumor size cannot
be significantly shown in the figure, so we made a further correlation
analysis.

Kaplan-Meier analysis
In order to evaluate the impact of different treatment methods on
the survival of patients, we compared different treatment methods,
screened patients into different groups, and analyzed the survival of
different treatment methods. Firstly, we performed a survival analysis
for all patients. As can be seen from Figure 4, the survival condition
of patients with surgery, radiotherapy and chemotherapy is the best.
Surprisingly, the survival condition of patients who underwent
both surgery and chemotherapy was the second only to that of the
three treatments mentioned above. About within 12 months after
diagnosis, patients who had surgery and radiation only, surgery
and chemotherapy only, and radiation and chemotherapy only, had
similar survival rates. But after 12 months, patients who received
surgery and chemotherapy only began to fare significantly better than
those who received the other two treatments. It shows that all three
treatments are best performed within one year of diagnosis. If there
is only one treatment, chemotherapy alone is better than surgery or
radiation alone. Survivals were similar in patients who had surgery
or radiation alone. If patients just do the two, there's not a lot of
difference within a year, but in the long-term survival, surgery and
chemotherapy are at least what patients need to do.

Correlation analysis
Pearson correlation analysis was performed with tumor size, age
and survival time as continuous variables. We screened out 20,353
patients who had died for correlation analysis. Because we need to
analyze the correlation between survival time and age of patients,
we excluded the censored data of patients who are still alive. Though
Pearson correlation analysis, we found that the age of patients was
negatively correlated with survival time (r= -0.33, p<0.0001), which
means that the older the patients, the shorter the survival time. The

We first performed a survival analysis of all patients with
radiotherapy and chemotherapy. And then we screened out the
patients who had surgery and the patients who had not surgery,
and divided them into two groups to see whether radiotherapy or
chemotherapy has any impact on the survival of patients. As can be
seen from Figure 5, the survival of patients with both radiotherapy and
chemotherapy is the best, but if only one treatment is done, the survival
of patients with chemotherapy alone is better than that of patients
with radiotherapy alone. Patients who did not receive radiotherapy
or chemotherapy had the worst survival. It can also provide some
suggestions for future treatment. Then we screened patients who
had not undergone surgery to assess the impact of radiotherapy and

Figure 2: Box diagram between survival time and age-groups.

Figure 4: Overall survival of surgery, chemotherapy and radiotherapy in all
patients.

Figure 3: Box diagram between tumor size and age-groups.
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Table 1: Baseline. Patient demographics and clinical characteristics.
Primary cohort
Variabless
(n=23829)
N

%

Female

9964

41.81

Male

13865

58.19

White

21405

89.83

Black

1286

5.4

Other

1138

4.78

≤ 64

12420

52.12

>64

11409

47.88

≤ 45

12467

52.32

>45

11362

47.68

Married

15600

65.47

Unmarried

8229

34.53

Localized

19080

80.07

Regional

4376

18.36

Distant

373

1.57

Yes

10895

98.44

No

173

1.56

Yes

18431

77.35

No

5398

22.65

Yes

17821

74.79

No/unknown

6008

25.21

Yes

16067

67.43

No/unknown

7762

32.57

Sex

Race

Age

Tumor size (mm)

Marital status

Extension

Metastasis

Surgery

Radiotherapy

Chemotherapy

Then we screened the patients who at least received chemotherapy
to see the impact of surgery compared with radiotherapy on
survival. As can be seen from Figure 6(A), in the case of patients
with chemotherapy, the survival rate of patients with surgery and
radiotherapy is still the best. The long-term survival rate of patients
with surgery alone is better than that of patients with radiotherapy
only. However, in the early survival, the difference between surgery
alone and radiotherapy alone is not very significant. It shows that
operation is good for long-term survival. And then we wanted to
figure out what was the choice between surgery and chemotherapy
in patients who had at least received radiation. As you can see from
Figure 6(B), patients who had both surgery and chemotherapy had
the best survival, but if they had either surgery or chemotherapy, they
had similar survival. This suggests that surgery and chemotherapy
have similar effects in the presence of radiation. The P value of log-

Figure 5: Overall survival of chemotherapy and radiotherapy for the all
patients (A), patients who did surgery (B), and patients who did not surgery
(C).

chemotherapy on their survival. Similar conclusions can be drawn
from patients who have undergone surgery. Among patients who did
not have surgery, it was still the combination of chemotherapy and
radiation that had the best survival, followed by chemotherapy alone
that did better than radiation.
According to the above conclusion, we found that patients
with chemotherapy alone had better survival than patients with
radiotherapy alone, regardless of whether they had surgery or not.
Remedy Publications LLC., | http://surgeryresearchjournal.com
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Table 2: Stepwise multivariate analysis of variables associated with OS.
Variables

Multivariable
HR

95% CI

P

0.958

(0.932, 0.986)

0.0033

White

1.256

(1.174, 1.342)

<0.0001

Black

1.138

(1.042, 1.244)

0.0041

1.776

(1.725, 1.828)

<0.0001

1.121

(1.090, 1.153)

<0.0001

1.078

(1.047, 1.111)

<0.0001

Distant

1.493

(1.339,1.665)

<0.0001

Regional

1.348

(1.300, 1.398)

<0.0001

0.574

(0.554, 0.594)

<0.0001

0.539

(0.517, 0.563)

<0.0001

0.558

(0.536, 0.581)

<0.0001

Sex
Male
Female
Race

Other
Age at diagnosis
≤ 64
>64
Tumor size
≤ 45
>45
Marital status
Married
Unmarried
Extension

Localized
Surgery
Yes
No
Figure 6: Overall survival of surgery and radiotherapy in patients who had
received chemotherapy (A). Overall survival of surgery and chemotherapy in
patients who had received radiotherapy (B).

Radiotherapy
Yes
No/unknown

rank tests of all survival analysis above was <0.0001.

Chemotherapy

Stepwise multivariate Cox regression

Yes

Our sample size was large enough, so we performed a stepwise
multiple regression analysis and screened out statistically significant
variables. Multivariate Cox proportional hazard analysis showed
that the older the patient, the worse the prognosis (HR=1.776;
95% CI: 1.725-1.828; P<0.0001). The larger the tumor size, the
worse the prognosis (HR=1.121; 95% CI: 1.090-1.153; P<0.0001).
Female patients have a slightly better prognosis than male patients
(HR=0.958; 95% CI: 0.932-0.986; P=0.003). Other Asian populations
have the best prognosis, followed by black populations (HR=1.138;
95% CI: 1.042-1.244; P=0.004), while white populations have the
worst prognosis (HR=1.256; 95% CI: 1.174-1.342; P<0.0001). Using
localized tumor as a reference, the prognosis of patients with regional
tumor was worse than that of localized tumor (HR=1.348; 95% CI:
1.300-1.398; P<0.0001), and the prognosis of distant tumor was the
worst (HR=1.493; 95% CI: 1.339-1.665; P<0.0001). The prognosis of
patients who underwent surgery was significantly better than that
of patients who did not undergo surgery (HR: 0.574, 95% CI: 0.5540.594; P<0.0001). The prognosis of patients who did radiotherapy was
significantly better than those who did not (HR: 0.539, 95% CI: 0.5170.563; P<0.0001). The prognosis of patients who did chemotherapy
was significantly better than that of patients who did not receive
chemotherapy (HR: 0.558, 95% CI: 0.536-0.581; P<0.0001). The
Remedy Publications LLC., | http://surgeryresearchjournal.com

No/unknown

married status may have a higher risk of survival (HR: 1.078, 95%
CI: 1.047-1.111; P<0.0001). The reason may be that the ages of the
married patients were higher than that of unmarried patients. The
results also showed that metastasis was not a statistically significant
prognostic factor in multivariate regression because it was eliminated
in the stepwise selection process. In multivariate analysis, we can
find that age at diagnosis, race, tumor size, marital status, extension,
surgery, radiotherapy, and chemotherapy are the independent
significant prognostic factors.
The older the age is, the lower the degree of differentiation.
Also, we did Kaplan–Meier curves analyses. The OS Kaplan-Meier
curves are shown in Figure 3. In Kaplan-Meier curves, we can see
that patients with old age (>64 years) had worse survival than those
with young age (≤ 64 years); patients who did surgery, radiotherapy,
chemotherapy had better survival, patients than those without;
patients without metastasis had better survival than those with CNS
or distant metastasis. The factor, age at diagnosis, had no significant
relativity in the Kaplan-Meier curves.
All of the important prognostic factors in the univariate analysis
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were used for multivariate Cox proportional hazard analysis.

better than those without surgery, those with radiotherapy are better
than those without radiotherapy, and those with chemotherapy are
better than those without chemotherapy. It has been reported that
the median survival time of patients with chemotherapy combined
with radiotherapy is longer than that of patients with radiotherapy
alone [24]. From the figures of Kaplan-Meier survival curve, our
study can also verify this point. In addition, we can also learn from
the Kaplan-Meier survival curve (Figure 5) that the survival of
patients with chemotherapy alone is better than that of patients with
radiotherapy alone, regardless of whether they have surgery or not. It
has some reference significance for patients to choose radiotherapy or
chemotherapy in the future. We also screened out patients who were
confirmed to have received chemotherapy. Among these patients,
those who continued to receive both surgery and radiotherapy had
the best survival, and those who only received surgery had a better
survival than those who only received radiotherapy. Patients who
did not receive surgery or radiotherapy had the worst survival.
Then we screened out the patients who had received radiotherapy.
Among these patients, the patients who continued to receive both
surgery and chemotherapy had the best survival, and the patients
who only received surgery had similar survival with those who only
received chemotherapy. Patients who did not undergo surgery or
chemotherapy had the worst survival. These findings can only be
found based on a large sample and it is possible to effectively avoid the
bias of the patients from the research given by a single institution. Our
findings are the first time to screen patients into different groups and
compare the treatments. Chemotherapy alone may be more beneficial
if only one of the three treatments is chosen. In the past, there have
been analyses of surgical treatment [25], but the selection of the
three treatment conditions has not been analyzed in detail. At least
in the choice of treatment for patients, this study can provide some
reference. Next, we analyzed the prognosis of GBM patients. Cancer
prognosis is closely related to different aspects of demographics,
tumor characteristics, and treatment conditions. The AJCC-TNM
status is currently the most widely used outcome estimation system,
but it is not sufficient to meet the needs of all current diseases. Using
a SEER database that accounts for 28% of the US population, we
were able to collect enough cases to develop the prognosis analysis.
Given that the Cox model has a high degree of interpretability and
comparability with previous reports, as the method in research of
Valentini et al., and some other previous research methods [2628], we also carried out a multivariate Cox regression analysis and
selected the independent variables according to the stepwise method
and we use the stepwise multivariate Cox proportional hazard model
for overall survival analysis. As the glioblastoma is malignant tumor
and the data of stage had high-proportional deficiency, we didn’t
analysis the stage of patients. In our multivariate Cox analysis for OS,
we found that some factors were significant independent prognostic
indicators such as age at diagnosis, race, marital status, tumor size,
extension, surgery, radiotherapy, and chemotherapy.

Discussion
Glioblastoma (GBM) is the most common and invasive primary
central nervous system malignancy with a median survival of 15
months [15], making up a significant proportion 48.6% of malignant
primary brain and central nervous system tumors, 54% of all gliomas,
and 14.5% of all primary brain and central nervous system tumors
[7]. The treatment of glioblastoma is complex including surgery
resection, radiation and several cycles of concurrent Temozolomide
(TMZ) chemotherapy [15]. Glioblastoma is a highly malignant cancer
with almost all of them being grade IV so that the 5-year survival rate
is very low. With the increase of glioblastoma patients, the treatment
of this highly malignant disease and how to prolong the survival time
of patients have become a concern in oncologists and surgeons.
In this study, we mainly evaluated the efficacy of different
treatments for glioblastoma patients based on SEER database. We
also analyzed the correlation between tumor size and patient age not
only as continuous variables, but also according to the median. As
classified variables, they were analyzed in KM survival curve and Cox
regression. In addition, we analyzed the prognosis of the disease by
using univariate and stepwise multivariate Cox regression.
We have some curiosity about the relationship between the age
and survival time of patients, and the relationship between the age
and tumor size of patients, so we conducted a correlation study in
this large sample. In the correlation analysis of patients' age and
survival time, we found that the older the patients, the shorter the
survival time, and it is statistically significant. This result is similar to
that of other clinical trials [16,17]. There was a negative correlation
between tumor size and survival time, but the correlation was not
strong, indicating that the larger the tumor size was, the shorter the
survival time was. Because the survival time of patients with GBM
is short, the time of tumor growth is not so long, which leads to the
weak correlation. We also analyzed the correlation between patients’
age and tumor size. The result made us a little surprised. There was a
weak negative correlation between age and tumor size. This may be
that older people have slightly smaller tumors. Firstly, this proves that
the age of diagnosis of GBM may not have a great relationship with
the tumor size. Secondly, there is a weak negative correlation, which
may be due to the high degree of malignancy and rapid growth of
GBM. 70% to 80% of patients have a disease course of 3 to 6 months,
and only 10% have a disease course of more than one year [18]. The
patients with longer course of disease may develop from astrocytoma
with lower malignancy. It indicates that the cancer progression of
elderly patients will be faster, and it may be fatal when the tumor
grows earlier or is diagnosed early.
As chemotherapy drugs, Temozolomide (TMZ) and Bevacizumab
(BEV) were approved by FDA in 2005 and 2009 respectively and has
been widely used in clinical [19-22]. Although clinical trials have
proved that radiotherapy combined with chemotherapy has a great
benefit for survival [23], there is still no large sample analysis to prove
the treatment options of patients. Because the survival of glioblastoma
is very short, a KM curve conducted to learn different treatments in
survival outcomes is useful and practical for clinicians. We mainly
researched the impact of different treatment choices and a very detailed
study which carried out to evaluate the impact on survival among
different treatment choices in patients with glioblastoma has not yet
been reported yet. Obviously, the survival of patients with surgery is

Remedy Publications LLC., | http://surgeryresearchjournal.com

Multivariate analysis also showed that patients who underwent
surgery had a better prognosis than those who did not, and patients
who received radiotherapy and chemotherapy had a better survival
than those who did not. In addition, there was no statistically
significant association between the metastasis and survival because
in the stepwise selection process, the P value is so large that it
is eliminated. Second, the impact of ethnic backgrounds can be
multifactorial. The mortality of glioblastoma were lowest in other
ethnicity (Asian populations), and there was no significant difference
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in white and black mortality in glioblastoma; this is similar to
previous studies [29,30]. But because the number of whites included
is far more than that of blacks and others, the clinical significance of
this result remains to be supported by more data. Third, tumor size is
closely related to cancer prognosis and is an important independent
predictor of glioblastoma prognosis. Our findings further confirm
the general view that the smaller the tumor, the better the survival by
using Pearson correlation analysis. Marital status also has an impact
on the prognosis and deserves attention. In Kaplan-Meier analysis,
unmarried patients had longer survival and this result is consistent
with the results of Jun et al. [31] because the unmarried patients may
be younger than the married patients and may provide compensation
mechanisms to improve survival. The result in our Cox analyses were
revealed that the married patients had high risk, but the Cox analyses
results in our study may be different with other researches [31,32].
They found that married patients had a better prognosis than those
who were unmarried because the married patients may have higher
economy level and more spiritual support. But potential mechanisms
still remain unclear. In this multiple regression, metastasis is excluded
from the stepwise screening because it is not statistically significant.
Since there were far more patients with no metastases than with
metastases in our patient data, the metastases factor may not be
significant in multiple regression. This may also indicate that distant
metastasis of GBM is less frequent and may be fatal at an early stage of
the disease. Treatment measures, such as surgery, radiotherapy, and
chemotherapy can greatly improve survival rates. In some previous
studies, treatment, surgery, radiotherapy and chemotherapy has also
proven to be an important predictor [33-36]. And some of them may
focus more on the specific treatment details which the SEER database
didn’t have. Limitations in our study still exist. Firstly, there is a lack
of imaging, smoking history, gene mutations, tumor markers, and
detailed treatments, especially detailed chemotherapy or radiotherapy
regimens in the SEER database, so our treatment effect analysis can
only be a little macroscopic. And the impact of these factors on the
prognosis of patients with glioblastoma is not involved in our study.
These factors may have effects on the treatment effect and prognosis
of the patients. What’s more, the tumor extension of glioblastoma
was difficult to identify, those data need more precise division and
analysis.
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