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Predictors of survival in patients with brain metastases from gastric 
cancer 
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This study aims to identify predictors of survival and contribute to treatment personalization in patients with brain 
metastases from gastric cancer. Twelve patients received whole-brain radiotherapy (WBRT), four stereotactic radiosurgery 
and six neurosurgery plus WBRT. Treatment regimen, age, gender, Eastern Cooperative Oncology Group (ECOG) per-
formance score, tumor site, number of brain metastases, extra-cranial metastases and interval between cancer diagnosis 
and brain metastases were evaluated for survival. On univariate analyses, more intensive treatment (p=0.003), ECOG-score 
0-1 (p<0.001), cardiac location (p=0.025) and single brain metastasis (p=0.023) were associated with better survival. On 
multivariate analysis, ECOG-score maintained significance (p<0.001). Patients with all three positive factors on univariate 
analysis had a 12-month survival rate of 100%, patients with three negative factors a 3-month survival rate of 0%. Predictors 
of survival were identified that can guide physicians selecting personalized treatment approaches for patients with brain 
metastases from gastric cancer. 
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Depending on the type of primary tumor, brain metas-
tases occur in up to 30-40% of adult cancer patients during 
the disease process [1-3]. Of patients presenting with brain 
metastases, those with gastric cancer are very rare and ac-
count for less than 1%. Therefore, little is known about this 
particular patient group. For patients with brain metastases, 
several treatments are available. The vast majority of these 
patients, in particular those with multiple cerebral lesions, 
are treated with whole-brain radiotherapy (WBRT) alone 
[2]. In patients with a single lesion or very few lesions, local 
treatments such as stereotactic radiosurgery (SRS) or neuro-
surgical resection, either alone or combined with WBRT, may 
be a reasonable option [3]. The decision process of choosing 
the best treatment option for an individual patient should take 
into account several aspects including the patient’s preference, 
social situation and survival prognosis. Patients with poor 
prognoses should receive a short less burdensome treatment 
[4]. Symptom control and quality of life have priority. Due to 
the short remaining lifetime, long-term local (intracerebral) 
control and late toxicity are less important. In contrast, for 
patients with favorable survival prognoses, local control 

and late toxicity are more important and are critical when 
selecting the treatment [5]. Thus, it is desirable to be able 
to estimate a patient’s survival prognosis before starting the 
treatment. This estimation can be facilitated if predictors of 
survival are available. Prognostic factors and scores have been 
identified for patients with brain metastases, mostly obtained 
from patients with brain metastases from different primaries 
[6-8]. However, it is generally agreed that identification of 
prognostic factors should ideally be performed in a patient 
cohort with brain metastases from one tumor entity to allow 
optimal treatment personalization [8]. This study focuses 
particularly on brain metastases from gastric cancer. It aims 
to identify predictors of survival and improve personalized 
care for these patients. 

Patients and methods

Data from 22 patients receiving radiotherapy for brain 
metastases from gastric adenocarcinoma were retrospectively 
investigated. Twelve patients were treated with whole-brain 
radiotherapy (WBRT) alone (nine patients with 10x3 Gy, 
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three patients with 5x4 Gy), four patients with stereotactic 
radiosurgery (SRS) alone, and six patients with neurosurgi-
cal resection followed by WBRT. The treatment regimen plus 
seven factors were evaluated for potential associations with 
survival. Additional factors were age (≤65 vs. ≥66 years; me-
dian age: 65.5 years), gender, Eastern Cooperative Oncology 
Group (ECOG) performance score (0-1 vs. 2-3), tumor site 
(cardiac vs. other gastric sites), number of brain metastases 
(1 vs. ≥2; median number: 1), extra-cranial metastases (no vs. 
yes), and the interval between cancer diagnosis and detection 
of brain metastases (≤10 vs. >10 months; median interval: 
10 months). Univariate analyses of the eight factors were 
performed with Kaplan-Meier method and log-rank test. 
Factors achieving significance on univariate analyses (p<0.05) 
or showed a trend (p<0.055) were included in a multivariate 
analysis (Cox regression model).

Results	

On univariate analyses, treatment regimen (WBRT 
vs SRS alone or surgery followed by WBRT, p=0.003), 
ECOG performance score of 0-1 (p<0.001), cardiac loca-
tion (p=0.025) and single brain metastasis (p=0.023) were 
significantly associated with better survival, and absence of 

extracranial metastases (p=0.051) showed a trend (Table 1). 
On subsequent multivariate analyses, the ECOG perform-
ance score maintained significance (p<0.001), whereas 
treatment regimen (p=0.44), tumor site p=0.43), number 
of brain metastases (p=0.75) and extracranial metastases 
(p=0.29) were not significant. Results of the multivariate 
analysis including risk ratios and 95%-confidence intervals 
are given in Table 2.

The four patients who had all three positive prognostic 
factors according to the univariate analysis, i.e. an ECOG 
performance score of 0-1, cardiac location and a single brain 
metastasis, achieved a survival rate of 100% at both 6 months 
and 12 months. In contrast, the six patients who had all three 
negative factors, i.e. an ECOG performance score of 2-3, gastric 
cancer and ≥2 brain metastases had a 3-month survival rate of 
0% and a median survival time of only 1 month. 

Discussion

Personalization of cancer treatment has gained impor-
tance during recent years, in particular for cancer patients 
with metastatic disease. In case of brain metastases, many 
patients have a very limited survival prognosis of only very few 
months. However, an increasing proportion of patients with 
brain metastases live longer, some for years. Depending on 
the remaining lifetime, patients require different therapeutic 
strategies. Patients with very poor prognosis should receive 
a  less encumbering program with a short overall treatment 
time, namely WBRT with 5x4 Gy in 1 week [4]. In contrast, 
patients with relatively good prognoses could benefit from 
longer-course WBRT (for example 20x2 Gy in 4 weeks) or 
more intensive local treatments such as SRS and resection. 
This applies also to patients with brain metastases from gastric 
cancer. Many patients with advanced gastric cancer, in par-
ticular those with metastatic disease have a poor prognosis, 
which strongly needs to be improved [9-12]. This can possibly 
be achieved with optimal personalization of the corresponding 
treatment approaches. 

Table 1. Survival rates at 6 and 12 months following radiotherapy.

At 6 months 
(%)

At 12 months 
(%)

P

Treatment regimen
WBRT alone (n=12)
SRS alone (n=4)
Surgery + WBRT (n=6)

8
75
67

0
50
44 0.003

Age 
≤65 years (n=11)
≥66 years (n=11)

27
45

14
36 0.37

Gender
female (n=3)
male (n=19)

67
32

33
25 0.96

ECOG performance score
0-1 (n=8)
2-3 (n=14)

100
0

71
0 <0.001

Tumor site
Non-cardiac gastric cancer (n=13)
Cardiac cancer (n=9)

23
56

8
56 0.025

Number of brain metatsases
1 (n=14)
≥2 (n=8)

50
13

33
0 0.023

Extra-cranial metastases
No (n=9)
Yes (n=13)

56
23

28
23 0.051

Interval from cancer diagnosis to 
detection of brain metastases

 ≤10 months (n=12)
 >10 months (n=10)

17
60

17
36 0.11

WBRT=whole-brain radiotherapy, SRS=stereotactcic radiosurgery, 
ECOG=Eastern Cooperative Oncology Group

Table 2. Multivariate analysis of survival.

Risk 
ratio

95%-confi-
dence interval

P

Treatment regimen
WBRT vs. SRS vs. Surgery + WBRT 0.87 0.59 – 1.25 0.44

ECOG performance score
0-1 vs. 2-3 4.65e+9 0 – n/a <0.001

Tumor site
Non-cardia cancer vs. cardia cancer 0.62 0.16 – 1.98 0.43

Number of brain metatsases
1 vs. ≥2 1.23 0.35 – 4.80 0.75

Extra-cranial metastases
No vs. Yes 2.07 0.53 – 8.61 0.29

WBRT=whole-brain radiotherapy, SRS=stereotactcic radiosurgery, 
ECOG=Eastern Cooperative Oncology Group, n/a=not available
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In order to select the optimal program for an individual 
patient with brain metastases from gastric cancer, it appears 
mandatory to know the remaining lifetime as precisely as 
possible. The current study was initiated to identify factors 
that help predict an individual patient’s survival prognosis. 
In this study, the ECOG performance score proved to be an 
independent predictor of survival. This finding agrees with 
previous studies performed in cohorts of patients with brain 
metastases from different primary tumors [6, 7]. Furthermore, 
in a subgroup analysis of another retrospective study focus-
ing on patients with brain metastases from gastrointestinal 
cancers without further specification, the performance status 
was the only factor that was significantly associated with 
survival [8]. 

In the present study, in addition to the ECOG perform-
ance score, tumor site and number of brain metastases 
were significantly associated with survival on univariate 
analysis. In patients who had an ECOG performance score 
of 0-1, cardia cancer and only a single brain metastasis, the 
12-month survival rate was 100%. These patients might 
benefit from longer-course WBRT with 20x2 Gy. A previous 
retrospective study of 184 patients with brain metastases 
and a  favorable survival prognosis, WBRT with 20x2 Gy 
in 4 weeks resulted in significantly better 1-year local 
control (44% vs. 28%, p=0.047 on multivariate analysis) 
and 1-year survival (61% vs. 50%, p=0.008 on multivariate 
analysis) than 10x3 Gy in 2 weeks [5]. In case of very few 
brain metastases (1 to 3-4), local therapies such as SRS and 
neurosurgical resection, either alone or supplemented by 
WBRT are reasonable options, since these programs result 
in better local control and survival than WBRT alone in 
these patients [3, 13]. 

In this study, patients with an ECOG performance score 
of 2-3, non-cardiac primaries and ≥2 brain metastases had 
a median survival or only one month. These patients should 
receive best supportive care alone or supplemented with 
5x4 Gy of WBRT in 1 week. A  previous study suggested 
that WBRT with 5x4 Gy is similarly effective as 10x3 Gy in 
terms of intracerebral control and survival in patients with 
multiple brain metastases [4]. However, best supportive care 
alone may also be an appropriate option for these patients 
as recently demonstrated in a  randomized trial of patients 
with brain metastases from non-small cell lung cancer [14]. 
When interpreting this study, the retrospective nature and 
small number of patients should be considered. The results 
of this study should ideally be confirmed in a larger prospec-
tive series of patients. However, because patients with brain 
metastases from gastric cancer are very rare, such a  study 
cannot be expected soon. 

In conclusion, this study identified predictors of survival 
and both patients with a very poor and those with a favorable 
survival prognosis. Since a personalized treatment approach 
must consider a patient’s remaining survival time, this study 
can guide physicians when selecting the treatment for patients 
with brain metastases from gastric cancer.
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