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SUMMARY 

 
Objective: The prognosis of brain metastasis is very poor and the survival 
period is very short if the patient is not treated. The determination of 
prognostic factors is important in order to avoid invasive treatment 
interventions or unnecessary treatment in the management of patients with 
brain metastases. In this study, prognostic factors and the effect of 
hypertension on survival in patients with brain metastasis were 
investigated. 
Method: In this study, the data of 463 patients diagnosed with brain 
metastasis, who were admitted to Cumhuriyet University Radiation 
Oncology department between 2007 and 2018, were retrospectively 
analyzed. 
Results: The median age was 59 (18-82) years. There were 170 (37%) 
patients with comorbidity and 23% of these patients had hypertension in 
their medical history. With regard to primary cancer diagnoses, 271 (58%) 
patients had lung cancer, 91 (20%) breast, 31 (6%) gastrointestinal, 21 
(5%) genitourinary, 13 (3%) gynecological, 11 (2%) unknown cancer and 
25 (5%) had other types of cancer. At the time of diagnosis, 217 patients 
(47%) were in a metastatic stage. Median survival was 4 months (0-130 
months); mean survival was 9.74 + 0.6 months; 1-year survival was 27% 
and 2-year survival was 13%. In univariate analysis, gender (p = .001), age 
(p < .001), hypertension (p = .018), primary diagnosis (p < .001), RPA (p 
< .001), number of lesions (p < .001), SRS (p < .001), metastatectomy (p < 
.001) and primary disease status (p = .002) were statistically significant. 
Multivariate analysis showed that hypertension (HR: 1.29, 95%; CI: 1.02-
1.71;                       p =  .027), age (HR: 1.39, 95%; CI: 1.08-1.77; p = 
.008), primary diagnosis (HR: 1.63, 95%; CI: 1.20 -2.23; p = .002), RPA 
(HR: 2.05, 95%; CI: 1.35-3.09; p = .001), metastatectomy (HR: 0.63, 95%; 
CI: 0.46-0.86; p = .004) and SRS (HR: 0.53, 95%; CI: 0.38-0.72, p < .001) 
were independent prognostic factors. 
Conclusions: In this study, the presence of hypertension was as important 
in the prognosis of the disease as primary diagnosis, age, metastatectomy 
and SRS. 
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ÖZET 

Amaç: Beyin metastazının prognozu oldukça kötüdür ve hasta tedavi edilmediği takdirde sağkalım süreci oldukça 
kısadır. Prognostik faktörlerin belirlenmesinin, beyin metastazlı hastalara yaklaşımda invaziv tedavi girişimleri ya da 
gereksiz tedavilerden kaçınılması açısından önemi vardır. Bu çalışmada beyin metastazı olan hastalarda prognostik 
faktörler ile hipertansiyonun sağkalıma etkisi araştırılmıştır. 
Yöntem: Bu çalışmada 2007-2018 tarihleri arasında Cumhuriyet Üniversitesi Radyasyon Onkolojisi Merkezine 
başvuran ve beyin metastazı tanısı alan 463 hastanın verileri retrospektif olarak incelendi.  
Bulgular: Median yaş 59 (18-82) idi. 170 (%37) hastada komorbidite mevcuttu ve bu hastaların %23’ünün 
özgeçmişinde hipertansiyon vardı. Birincil tanılarına göre; olguların 271’i (%58) akciğer kanseri, 91’i (%20) meme 
kanseri, 31‘i (%6) gastrointestinal sistem kanseri, 21’i (%5) genitoüriner sistem kanseri, 13’ü (%3) jinekolojik kanser, 
11’i (%2) primeri bilinmeyen kanser ve 25’i (%5) diğer kanser gruplarını oluşturmaktaydı. Tanı esnasında hastaların 
217’si (%47) metastatik evredeydi. Hastaların medyan sağkalımı 4 ay (0-130 ay), ortalama sağkalım ise 9.74+0.6 ay, 1 
yıllık sağkalımı %27, 2 yıllık sağkalımı %13 olarak belirlenmiştir. Tek değişkenli analizde cinsiyet (p=0.001), yaş 
(p<0.001), hipertansiyon (p=0.018), primer tanı (p<0.001), RPA (p<0.001), lezyon sayısı (p<0.001), SRS (p<0.001), 
metastatektomi (p<0.001) ve primer hastalığın durumu (p=0.002) istatistiksel olarak anlamlı bulunmuştur. Çok 
değişkenli analizde; hipertansiyon (HR: 1.29, 95% CI: 1.02-1.71, p=0.027), yaş (HR: 1.39, 95% CI: 1.08-1.77, 
p=0.008), primer tanı (HR: 1.63, 95% CI: 1.20-2.23, p=0.002), RPA (HR: 2.05, 95% CI: 1.35-3.09, p=0.001), 
metastatektomi (HR:0.63, 95% CI: 0.46-0.86, p=0.004) ve SRS (HR: 0.53, 95% CI: 0.38-0.72, p<0.001)  bağımsız 
prognostik faktörler olarak tespit edilmiştir. 
Sonuç: Bu çalışmada, hipertansiyonun varlığının hastalığın prognozunda, primer tanı, yaş, metastatektomi ve SRS 
yapılması kadar önemli olduğunu göstermiştir. 
Anahtar sözcükler: Beyin metastazları, prognostik faktörler, sağkalım, hipertansiyon  
 

 

INTRODUCTION 
Brain metastases are the most common 
intracranial tumors in adults 1. Lung, breast, colon 
carcinoma and melanoma are the most common 
tumors that metastasize to the brain 2. 
Determining prognostic factors is important for 
the treatment selection of patients with brain 
metastasis because the prognosis of brain 
metastases is quite poor 2. 

According to the survival status of the Radiation 
Therapy Oncology Group (RTOG), prognostic 
groups called RPA (Recursive Partitioning 
Analysis) were identified 3. RPA Group I included 
patients under 65 years of age with a Karnofsky 
Performance Status (KPS) of 70 and no 
extracranial metastasis (except brain), with a 
median survival period of 7.1 months. Group III 
KPS had less than 70 patients with a median 
survival of 2.3 months. In Group II, RPA was 
evaluated as all patients not included in Group I 
and Group III, and the median survival period was 
4.2 months 3. However, in recent years, other 
factors in addition to age, such as performance 
status, spread of non-brain disease, intracranial 
tumor-related factors (number, size, type of 
primary tumor) and number of extracranial 
metastasis, have also shown prognostic 
significance 4. 

In cancer patients, the presence of comorbid 
diseases may be important in regulating the 
treatment of the disease. Sometimes it can also 
play a role in the course of the disease. 

Hypertension, which is one of the comorbid 
diseases, is a vascular disease and affects almost 
all structures in the human body. Some 
researchers have suggested that there is a 
relationship between hypertension and cancer 
development, whilst some have suggested that 
there may be a relationship with the patient's 
survival 5, 6, 7. Researchers who suggested that it 
was particularly related to survival thought that 
high blood pressure affects the microenvironment 
of cancer cells and adversely affects patients’ 
survival 8-10. However, the biological mechanisms 
between hypertension and cancer are not clear. 
Virdis et al. noted that there may be a correlation 
between primary cerebral cancer and hypertension 
in patients with neurofibromatosis with 
hypertension 6. Weiss and colleagues tested the 
relationship between hypertension and brain 
metastasis by using human autopsy data. These 
authors reported that metastases could spread to 
the brain via arterial micro-embolism and 
suggested that, as arterial blood flow increased, 
there was an increased rate of metastasis 8. 

In this study, the effect of hypertension on 
survival in patients with brain metastasis was 
investigated. 

MATERIAL AND METHODS 
This study was performed in accordance with the 
principles of the declaration of Helsinki and 
approved by the local ethical committee (Sivas 
Cumhuriyet University Ethical Committee).  



714 

Data of 463 patients with brain metastasis who 
were admitted to Radiation Oncology Department 
of Cumhuriyet University Medical Faculty 
Training and Research Hospital between 2007 and 
2018 were evaluated retrospectively. 
Demographic, clinical and histopathological data 
with regard to age, sex, comorbidity, presence of 
hypertension, primary diagnosis, RPA, number of 
lesions, metastatectomy status and SRS 
parameters were obtained by examining patient 
files and hospital records. 

The performance status of the patients was made 
according to the Karnofsky Performance Scoring. 
For the evaluation of RPA, patients were grouped 
according to KPS, age of patients, and non-brain 
organ metastasis 3. 

All patients underwent 3-D conformal 
radiotherapy in the Eclipse (ver. 8.6; Varian 
Medical Systems, Inc. Palo Alto, CA, USA) 
planning system on a Varian DHX device with a 
total brain radiotherapy of 10 fractions x 3 Gy 
total 30 Gy. Stereotactic Radiotherapy was 
performed with the Tomo H VoLO planning 
system (Accuray Inc. Madison, WI, USA). 
Metastatic lesions of < 2 cm were prescribed 24 
Gy; 18 Gy for 2-3 cm metastatic lesions; and 15 
Gy for lesions > 3 cm 11. 

Statistical analysis 

SPSS version 22.0 was used for the analysis. 
Descriptive tests were performed to determine the 
characteristics of the patients (median, mean, 
standard deviation, etc.). Survival times were 
calculated with Kaplan-Meier analysis. For the 
evaluation of prognostic factors, a multivariate 
analysis and a Cox regression analysis was 
performed to evaluate independent factors 

affecting survival. A p value of ≤ 0.05 was 
considered statistically significant. 

RESULTS 
A total of 463 patients - 303 (66%) males and 160 
(34%) females – who were admitted to the clinic 
with brain metastasis were included in the study. 
The mean age of the patients was 59 (18-82). 
There were 170 patients (37%) who had at least 
one comorbid disease associated with cancer. 
These comorbid diseases were as follows: 105 
(23%) hypertension, 63 (14%) diabetes mellitus, 
38 (8%) coronary artery disease, and 30 (7%) 
patients had chronic obstructive pulmonary 
disease. 

 According to the primary cancer diagnosis, 271 
(58%) of the cases had lung, 91 (20%) breast, 31 
(6%) gastrointestinal, 21 (5%) genitourinary, 13 
(3%) gynecological, 11 (2%) unknown cancer and 
25 (5%) were from other cancer groups. 

At the time of diagnosis, 217 patients (47%) were 
in metastatic stage. For brain metastasis, 398 
(86%) patients underwent whole brain 
radiotherapy and 165 (14%) patients underwent 
SRS (Stereotactic Radiosurgery). 

The median survival of all patients was 4 months 
(0-130 months); mean survival 9.74 + 0.6 months, 
1-year survival 27% and 2-year survival was 13%. 

Univariate analysis showed that gender, age, 
hypertension, primary diagnosis, RPA, number of 
lesions, SRS, metastatectomy, and status of 
primary disease were statistically significant (p < 
.050). In this analysis, diabetes mellitus, coronary 
artery disease and chronic obstructive pulmonary 
disease did not affect survival (p > .050). Table 1 
shows the prognostic factors in univariate 
analysis. 

  



715 

 

 

 

Figure 1: Survival curves of independent prognostic factors 
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Table 1: Prognostic factors in univariate analysis. 

1KPS: Karnofsky Performance Status; 2RPA: Recursive Partitioning Analysis; 3SRS: Stereotactic Radiosurgery 

 

According to multivariate analysis, primary 
diagnosis, age RPA, metastatectomy, SRS and 
presence of hypertension were determined as 
independent prognostic factors. Table 2 presents 

independent prognostic factors in multivariate 
analysis. Figure 1 shows the survival curves of 
independent prognostic factors. 

  

univariate analysis No (%) The 1 year 
survival 

The 2 years 
survival 

Median 
survival 

p value 

Gender 
  Woman 
  Man  

 
160 (34) 
303 (66) 

 
35 
23 

 
23 
8 

 
7 
4 

 
0.001 

Age  
  <50 years 
  ≥50 years 

 
122 (26) 
341 (74) 

 
42 
22 

 
24 
9 

 
9 
3 

 
<0.001 

Comorbidity 
  No 
  Yes 

 
293 (63) 
170 (37) 

 
29 
24 

 
14 
11 

 
5 
3 

 
0.112 

Hypertension 
  No 
  Yes 

 
358 (77) 
105 (23) 

 
30 
19 

 
14 
9 

 
5 
3 

 
0.018 

Primary  
  Breast CA 
  Lung CA 
  Others 

 
91 (19) 

271 (58) 
101 (23) 

 
46 
24 
18 

 
25 
10 
10 

 
10 
4 
4 

 
<0.001 

RPA2 

  RPA 1 
  RPA 2 
  RPA 3 

 
42 (9) 

223 (48) 
198 (23) 

 
50 
34 
15 

 
40 
17 
4 

 
13 
7 
2 

 
 

<0.001 

Number of lesions 
 1-3 
 More than 3 

 
265 (57) 
198 (43) 

 
33 
20 

 
18 
7 

 
5 
3 

 
<0.001 

Number of lesions 
 1 
 More than 1 

 
156 (34) 
307 (66) 

 
35 
21 

 
21 
9 

 
6 
4 

 
<0.001 

SRS3 

 No 
 Yes 

 
398 (85) 
165 (15) 

 
23 
55 

 
9 

38 

 
4 
14 

 
<0.001 

Metastasectomy 
 No 
 Yes 

 
402 (86) 
61 (14) 

 
24 
44 

 
10 
30 

 
4 
10 

 
<0.001 

Status of primary disease 
 Not conrol 
 Control 

 
390 (84) 
73 (16) 

 
25 
38 

 
11 
24 

 
4 
6 

 
0.002 
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Table 2: Multivariate Analysis of Factors Affecting Survival 

Multivariate Analysis p değeri Hazard Ratio %95 Confidence interval 
Hipertansiyon 
no vs. yes 

 
0.027 

 
1.29 

 
1.02-1.71 

Age  
  <50 vs. ≥50 years 

 
0.008 

 
1.39 

 
1.08-1.77 

Primary 
breast vs lung 
breast vs others 

 
<0.001 
0.002 

 
1.63 
1.63 

 
1.26-2.11 
1.20-2.23 

RPA1 

I vs. II 
I vs III 

 
0.248 
0.001 

 
1.27 
2.05 

 
0.84-1.91 
1.35-3.09 

Metastasectomy 
Yok vs. var 

 
0.004 

 
0.63 

 
0.46-0.86 

SRS 
Yok vs. var 

 
<0.001 

 
0.53 

 
0.38-0.72 

1RPA: Recursive Partitioning Analysis 

 

DISCUSSION 
In this retrospective study, the effect of the 
presence of hypertension on survival in patients 
with brain metastasis was investigated and the 
presence of hypertension was determined as a 
poor independent prognostic factor. Not all 
patients with brain metastasis show the same 
course. Each tumor cell metastasizing to the brain 
has different characteristics. Therefore, some 
studies have reported that the location of the 
primary tumor affects overall survival 12, 13. Other 
studies showed that survival rates of breast cancer 
patients are better than other cancers 12-14. In their 
study in patients under 50 years of age with brain 
metastasis, Nieder et al. reported that the median 
survival time of primary breast cancer patients 
was 8.5 months and 6 months in other diseases 12. 
In the same study, the survival of primary breast 
cancer patients was reported to be better in 
patients over 50 years of age. However, the 
diagnosis of primary breast cancer for both age 
groups was not significant in multivariate analysis 
12. Similarly, in this study, primary breast cancer 
and an age of less than 50 years were found to be 
independent prognostic factors. The 1- and 2-year 
overall and median survival rates in patients with 
primary breast cancer were 46%, 25% and 10 
months, respectively. For other diseases, median 
survival was 4 months. One- and 2-year overall 
and median survival rates in patients younger than 
fifty years were 42%, 24%, and 9%, respectively. 
In patients over the age of 50, it was 22%, 9% and 
3months. 
Metastatectomy is another factor that determines 
the prognosis, and the survival time reported in 
patients undergoing metastatectomy is quite long 
15, 16. In addition, patients with brain metastasis 

who underwent surgical treatment were found to 
have statistically significant long-term survival. 
Early randomized studies have demonstrated that 
patients with solitary brain metastasis benefit from 
aggressive local treatment 17-19. Ferrara et al. 
found a total survival of 10.2 months after 
metastatectomy in 100 patients with single brain 
metastasis 20. In their study, Duransoy et al. 
reported a total survival of 9 months and a median 
survival of 6 months in 62 patients who 
underwent metastatectomy 21. In this study, 
median survival was 10 months in patients who 
underwent metastatectomy and 4 months in 
patients who did not. With this result, 
metastatectomy was determined as an independent 
prognostic factor in patients with brain metastasis. 
Bhatnagar et al. recommended SRS alone instead 
of a whole-brain radiotherapy approach for 
selected patients with multiple brain metastasis 22. 
Ayoma et al. applied SRS to 1-4 metastatic cases 
15, 23. Bhatnagar et al. applied SRS to 205 cases 
with 4-18 metastases and found the median 
survival as 8 months 22. In this study, median 
survival was 14 months in patients undergoing 
SRS. In addition, SRS was found to be an 
independent factor affecting prognosis in this 
study.  

Some studies show that metastasis is spread by 
arterial emboli, and that increased blood pressure 
causes deterioration of the blood brain barrier and 
increases the risk of metastasis 6, 24. However, 
clinical and experimental data on hypertension 
and metastases are conflicting. In the cohort study 
of Edlinger et al., the relationship between 
hypertension and brain tumors was investigated 
and increased blood pressure was found to 
increase the risk of brain tumors, especially for 
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meningiomas 7. Abe et al. investigated the 
relationship between hypertension and brain 
metastasis in 232 small-cell lung cancer patients. 
They reported that hypertension did not increase 
the risk of brain metastasis 25. In an experimental 
study by Fisher et al., the incidence or size of 
metastasis in hypertensive tumor-bearing rats was 
not reduced and did not affect the tumor's blood 
pressure 26. 

More than 60% of cancer patients are 65 years or 
older and have a comorbid disease. Age and 
comorbidity significantly affect cancer diagnosis, 
treatment and prognosis 27. The survival rate of 
patients with comorbidity has been reported by 
many studies but the underlying mechanism has 
not been fully explained 28-35. Hypertension is the 
most common comorbid disease (37%) in 
malignant patients 36. Recurrence, metastasis and 
bilateral tumor development were more common 
in cancer patients with hypertension 37. 
Specifically, in a study of breast cancer patients, 
Braithwaite et al. reported that hypertension was 
related to survival in breast cancer even after 
adjusting for age, race, and other variables 9. In a 
study conducted in China in 2013, the presence of 
hypertension in patients with prostate cancer 
showed a significant reduction in survival 10. In 
our study, the presence of hypertension adversely 
affected the prognosis of patients. The one-year 
and two-year overall and median survival period 
was 30%, 14% and 5 months respectively for 
patients without hypertension; and 19%, 9% and 3 
months respectively for patients with 
hypertension. The results were statistically 
significant. In addition, the presence of 
hypertension was recorded as an independent 
prognostic factor that negatively affected survival 
in multivariate analysis (HR: 1.29, 95%; CI: 1.02-
1.71; p = .027). In this study, the presence of 
hypertension showed that the prognosis of the 
disease was as important as primary diagnosis, 
age, metastatectomy and SRS. 

This was a retrospective study. The presence of 
hypertension was obtained from the background 
information and patient selection was made 
accordingly. One of the main limitations of the 
study was the lack of knowledge regarding the 
regulation of the blood pressure of the patients 
and which antihypertensive and chemotherapeutic 
agents were used. 
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