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ABSTRACT 

BACKGROUND 

Brain metastasis are a major cause of mortality and morbidity in cancer patients. Most common primary sites are lung, breast, 

malignant melanoma and kidney. Whole brain radiation treatment has remained the treatment of choice for brain metastasis. 

Though it provides early symptomatic relief, survival is limited to 3-6 months. 

 

AIM 

To study the effect of radiation on relief of symptoms and on the survival of patients with brain metastasis, also analysing the 

incidence of brain metastasis from different primary sites. 

 

METHODS 

This study was conducted in Radiotherapy department of Government Medical College, Calicut during 1997-1999, involving 50 

patients with radiologically proven brain metastasis. All patients received whole brain radiation treatment to a dose of 3000 cGY 

/10 F/2 weeks and were analysed for symptomatic relief and survival. 

 

RESULT 

About ¾th of the patients obtained symptomatic relief within 2 weeks after starting radiation treatment. 72% of patients 

survived upto 6 months after radiotherapy. 

 

CONCLUSION 

External beam irradiation to whole brain in the dose of 3000 cGY/10F/2 weeks is an effective method of treatment of brain 

metastasis both in terms of early symptomatic relief and survival. 
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INTRODUCTION: Brain is a favourable site of metastasis 

affecting about 25% -35% of all cancer patients.1 The rising 

incidence of brain metastasis is most likely from a 

combination of increasing survival from recent advances in 

systemic therapy and a greater availability and use of MRI 

Scan. The occurrence of brain metastasis which often 

present dramatically and which carries a poor prognosis with 

survival limited to 3-6 months.2 

The primary tumour site is most often lung (30-60%)3,4,5 

and breast 13-21%. The other primary sites of metastasis to 

brain are melanoma, renal cell carcinoma, thyroid, 

seminoma and osteogenic sarcoma. Multiple metastasis are 

common in lung cancer, melanoma and breast cancers. 

Solitary metastasis are common is renal cell carcinoma. In 

some patients the primary tumour was undetectable when 

brain metastasis occurred.6 The presence of solitary or 

multiple metastatic deposits is clinically significant in 

selection of therapy, as surgical option is often limited to 

solitary metastasis.7 Whole brain radiotherapy has been 

considered the standard treatment for brain metastasis.8 

Now recently stereotactic surgery is also a therapeutic option 

for brain metastasis. Common prognostic factors for better 

survival are younger age (<65 years), Karnofsky 

performance score >70, good control of primary tumour, 

absence of extracranial metastasis.9,10 A total of 30 Gy in 10 

fractions continues to be the most frequently employed 

fractionation schedule. Other fractionation schedules are 20 

Gy in 4 fractions, 40 Gy in 20 fractions.11 The short 

fractionation schedules such as 20 Gy in 4 fractions and 20 

Gy in 5 fractions will produce late radiation toxicity if the 

patients live longer, so it is avoided in patients with good 

prognostic factors.12 

The aim of the study is to assess the incidence of brain 

metastasis from different primary sites and also the effect of 

radiation therapy in producing relief of symptoms and in the 

survival of the patients with brain metastasis. 

 

AIMS AND OBJECTIVES: 

1. To study the incidence of brain metastasis from 

different primary sites. 

2. To study the symptomatology of brain metastasis and 

to study the effect of radiation treatment in primary 

relief of symptoms. 

3. To study the effect of radiation in the survival of the 

patients with brain metastasis. 
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MATERIALS AND METHODS: This prospective study was 

conducted in the department of Radiotherapy, Medical 

College, Calicut, South India during the period 1997-1999. A 

total of 50 patients with brain metastasis were selected for 

treatment by whole brain radiation therapy. 

All patients with radiological evidence of brain metastasis 

are included. All age groups, male and female patients are 

included. Postoperative patients with histopathologically 

proven brain metastasis referred from neurosurgery 

department are also included. All patients are having 

histopathologically proven malignancy. Biopsy was taken 

from primary site or from brain metastasis. All patients are 

interviewed personally regarding the symptoms and were 

examined in detail for the different system involvement. 

They are subjected to whole brain irradiation. All patients 

are treated with Co 60 machine with a dose of 30 GY/10F/2 

weeks’ period. Systemic steroids, mannitol and 

anticonvulsants are given during radiation treatment. During 

radiation treatment they were admitted and observed. After 

radiation treatment these patients were regularly followed 

up monthly. We studied the effect of radiation therapy by 

two parameters. One is time taken for symptomatic relief 

from commencement of radiotherapy. Second is the survival 

of each patient measured in weeks or months. 

 

RESULTS: A total of 50 cases of brain metastasis were 

studied. Out of 50 cases 35(70%) were male and 38 patients 

(76%) were below 65 years with a median age of 54 years. 

There were no patients below 30 years. The most common 

brain metastasis was from lung cancer (n=32, 64%) 

followed by carcinoma breast (n=8, 16%). No primary site 

was detected at the time of admission in 12 cases of brain 

metastasis. Multiple metastasis was seen in 33(66%) and 17 

patients had solitary metastasis (34%). Surgery was 

performed in 6 out of 17 patients with solitary metastasis. 

Histological evidence of adeno carcinoma was available in 

21(42%) cases, squamous cell carcinoma in 20(40%), 

Malignant melanoma in 2(4%) and undifferentiated 

carcinoma in 1(2%) cases. Out of multiple symptoms 

patients had at presentation Headache was seen in 48(96%) 

cases followed by vomiting in 32(64%) case suggesting 

raised intracranial pressure. Neurological deficit was seen in 

16(32%) and in 9(18%) cases seizures. Improvement in 

symptoms within one week was seen in 18(36%) cases and 

37 cases (74%) had relief of symptoms before completing 

the course of radiation i.e., 2 weeks. During treatment 4 

(8%) cases died. Median survival was 4.38 months (1-14 

months) and longest survival was 14 months (n=2 cases, 

4%) (Table I). 

 

1-3 months 17(34%) 

3-6 months 19(38%) 

6-9 months 8(16%) 

>9 months 2(4%) 

Expired during treatment 4(8%) 

Table 1: Survival in months 
 

DISCUSSION: This study is aimed to assess the incidence 

of brain metastasis from different primary sites, its 

symptomatology and to evaluate the effect of radiation 

therapy producing relief of symptoms and survival. This 

study showed maximum number of patients belonged to 5th 

and 6th decades (56%) of life.13 The median age is 54 

years.14 Analysis showed 70% of male patients and 30% 

female.14,15 The predominant primary tumour in males was 

carcinoma lung (28 out of 35 cases=80%) and carcinoma 

breast (8 out of 15 cases 53.3%) in females.13 Out of 50 

cases in this study lung (64%) and breast (16%) cancers 

were the commonest primary sites.2 The remaining were 

malignant melanoma (4%),2 thyroid and kidney (2% each). 

Brain metastasis with unknown primary is seen in 12% 

cases.16 The various histopathological types in this study 

were adenocarcinoma 42%, squamous cell carcinoma 40%, 

small cell carcinoma 8%, malignant melanoma 4%, large cell 

anaplastic carcinoma 4% and undifferentiated carcinoma 

2%. As in other studies15,16,17,18 in our study also multiple 

brain metastasis are more common than solitary brain 

metastasis. In this study the most frequent symptom was 

headache.1,2 

Out of 50 patients studied 18 cases (36%) started 

showing improvement within one week and 19 patients 

(38%) had improvement in the second week, so total 74% 

(n=37) showed improvement by the end of the course of 

radiation treatment (i.e. 2 weeks).2,18 During treatment, 4 

patients (8%) died due to associated visceral metastases. 

The observed median survival was 4.38 months, similar to 

other reports available median survivals ranging between 3–

6 months after whole brain radiation.2,11 Other fractionation 

schedules like 40 Gy in 20 fractions, and 36 Gy in 12 fractions 

showed median survival rates of 6.1 months11 and 4.6 

months.19 respectively. It was observed that metastasis from 

breast cancer had good response with survival in the range 

of 6-14 months.20 The longest survival in this series was 

found to be 14 months (2 cases). Both cases were 

adenocarcinoma with primary breast (1 case) and unknown 

primary (1 case). We found the median survival increased 

with controlled primary tumour, non-lung primary and 

solitary metastases.21 For patients with <4 number of brain 

metastasis, upfront SRS or surgery done before whole brain 

radiation treatment is more beneficial than whole brain 

radiotherapy alone, with a median survival of 18 months.14 

Local approaches such as surgery and SRS are independent 

prognostic factors for survival. But the surgery is reserved 

for RPA class 1 patients with solitary brain metastasis.19 

Upfront SRS (SRS plus WBRT) showed superior local control 

but survival is same as patients treated with whole brain 

radiation therapy (30 Gy in 10 fractions) alone.22 

 

CONCLUSION: Patients with brain metastasis showed lung 

and breast cancers as most common primary sites in male 

and female patients respectively. Whole brain radiation 

therapy with a dose of 30 Gy in 10 fractions is adequate to 

produce symptomatic relief in good number of patients. 

However long term tumour control was not achieved. Most 

of the studies showed that the overall survival has not 

improved appreciably over the past 25 to 30 years, despite 

advances in surgery and SRS and various combinations of 

the above. Hence whole brain radiation treatment continues 

to be the standard of care in patients with brain metastasis. 



Jebmh.com Original Article 

 

J. Evid. Based Med. Healthc., pISSN- 2349-2562, eISSN- 2349-2570/ Vol. 3/Issue 21/Mar. 14, 2016                                               Page 884 
 
 
 

BIBLIOGRAPHY: 

1. Posner JB. Brain metastasis: 1995. A brief review. J 

Neuro Oncol 1996;27:287-293. 

2. Wright DC, Delaney F, Thomas Buckner C. Treatment 

of cancer in vincent T De Vita Jr, Samuel Hellman, 

Stevan A Rusenberg eds. cancer- principles and 

practice of oncology. Philadelphia J.B. Lippincott Co 

1993;4th edition:2170–2184. 

3. Chao Jen-Hung, Ralph Philips, James J Nicken. 

Roentgen – X-ray therapy of cerebral metastasis. 

Cancer 1954;7(4):682–689. 

4. Frameni JF. Cancer principles and practice of Oncology. 

Philadelphia, J.B. Lippincott Co 1993;4th edition:P-154. 

5. Coffey RJ, Flickinger JC, Bissonette DJ, et al. Radio 

surgery for solitary brain metastasis using the cobalt 

60 gamma unit: methods and results in 24 patients. Int 

J Radiat Oncol Biol Phys 1991;20(6):1287–1295. 

6. Sawaya R, Bindal RK, Lang FF, et al. Metastatic brain 

tumors. In brain tumors. An encyclopedic approach. 

Edited by: Churchill Livingstone. London: Kaye AH and 

Jaws Jr ER 2001;2nd edition:999-1026. 

7. Soffietti R, Cornu P, Delattre JY, et al.  EFNS Guidelines 

on diagnosis and treatment of brain metastases: report 

of an EFNS task force. Eur J Neurol 2006;13(7):674-

681. 

8. Bradley KA, Mehta MP. Management of brain 

metastasis. Semin Oncol 2004;31(5):693-701. 

9. Lagerwaard FJ, Levendag PC, Nowak PJ, et al. 

Identification of prognostic factors in patients with 

brain metastases: a review of 1292 patients. Int J 

Radiat Oncol Biol Phys 1999;43(4):795-803. 

10. Gaspar L, Scott C, Rotman M, et al. Recursive 

partitioning analsis (RPA) of prognostic factors in three 

radiation therapy oncology group (RTOG) brain 

metastases trials. Int J Radiat Oncol Biol Phys 

1997;37(4):745-751. 

11. Graham PH, Bucci J, Browne L. Randomized 

comparison of whole brain radiotherapy, 20 Gy in four 

daily fractions versus 40 Gy in 20 twice- daily fractions, 

for brain metastases. Int J Radiat Oncol Biol Phys 2010; 

77(3):648-654. 

12. DeAngelis M, delattre JV, Posner JB. Radiation-induced 

dementia in patients cured of brain metastases. 

Neurology 1989;39(6):789-796. 

13. Florence CH, Chu MD, Basil B, et al. Value of radiation 

therapy in the management of intracranial metastasis. 

Cancer 1961;14(3):577–58. 

14. Fabi A, Felici A, Metro G, et al. Brain metastasis from 

solid tumors: disease outcome according to type of 

treatment and therapeutic resources of the treating 

center. J Exp Clin Cancer Res 2011;30(1):10. 

15. Bottoni U, Clerico R, Paolino G, et al. Predictors and 

survival in patients with melanoma brain metastasis. 

Med Oncol 2013;30(1):466. 

16. Akhavan A, Binesh F, Heidari S. Survival of brain 

metastatic patients in Yazd, Iran. Asian Pac J Cancer 

Prev 2014;15(8):3571-3574. 

17. Meier S, Baumer BG, Maier T, et al. Survival and 

prognostic factors in patients with brain metastases 

from malignant melanoma. Onkologie 2004;27(2):145-

149. 

18. Sause WT, Crowley JJ, Morantz R, et al. Solitary brain 

metastasis: results of an RTOG/SWOG protocol - 

surgery + RT versus RT alone. Am J Clin Oncol 

1990;13(5):427-32. 

19. Patchell RA, Tibbs PA, Walsh JW, et al. A randomized 

trial of surgery in the treatment of single metastasis to 

the brain. N Engl J Med 1990;322(8):494-500. 

20. Nieder C, Berberich W, Nestle U, et al. Relation 

between local result and total dose of radiotheraphy 

for brain metastasis. Int J Radiat Oncol Biol Phys 

1995;33(2):349–355. 

21. Sauce WT, Scott C, Krisch R, et al. Phase 1/II Trial of 

accelerated fractionation in brain metastasis RTOG 85 

-28. Int J Radiat Oncol Biol Phys 1993;26(4):653-657. 

22. Chougule PB, Burton-Williams M, Saris S, et al. 

Randomized treatment of brain metastases with 

gamma knife radiosurgery, whole brain radiotherapy or 

both. Int J Radiat Oncol Biol Phys 2000;48(3):114. 

 

 


