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ABSTRACT 
The best possible treatment for a single metastasis to the brain is complete surgical excision followed by whole brain irradiation. A 
survey was done to determine the proportion of patients with brain metastases who had surgical excision of the lesion. The number 
of patients with a preoperative diagnosis of cerebral metastases who underwent surgical excision in Tan Tock Seng Hospital from 1985 
to 1989 was obtained frotn the operation records. An average of 11 surgical excisions were done for cerebral metastases annually. To 
estimate the number of cases of single brain metastases seen annually in Singapore, figures of cases of cancer of the lungs, breast and 
colorectum from 1978 to 1982 were obtained frotn the Singapore Cancer Registry. Based on a conservative estimate that 20% of these 
cancers metastasize to the brain, that 50% are single metastasis and of these, half are suitable surgical candidates, our calculations 
show that there are at least 67 cases of. surgically excisable single brain metastasis in Singapore annually. This means that more than 
84% of patients with a single brain metastasis are not getting the best possible treatment. The reasons may be due to patients' fear of 
operation and to lack of awareness among physicians on advances in the management of brain metastases. Patient education and 
physician update on recent advances in treatment will allow patients to obtain the best possible treatment. 
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INTRODUCTION 
About 20% to 30% of patients with systemic cancer develop 
metastases to the brain°'). About 50% of these metastases are 
singlet"). Patients with metastases to the brain who are not 
treated have a poor prognosis with a median survival of about 
one month(ó '). With corticosteroids, the median survival is two 
months"). This increases to six months with whole brain irra- 
diationt"29). With surgery followed by radiation, the period of 
survival is longer than with radiation alonee") 

l'he first randomised controlled trial of surgery in the treat- 
ment of single metastasis to the brain was recently reported by 
Patched et alt'^). This study of 48 patients showed that surgical 
removal of a single brain metastasis followed by radiation 
therapy prolongs survival (overall survival : median 40 weeks 
versus 15 weeks) and decreases the likelihood of local recur- 
rence in the brain as well as death from neurologic disease. 
The patients who underwent surgery remained functionally in- 
dependent longer compared to the group that received radia- 
tion only (median 38 weeks versus 8 weeks). This study proves 
that the best treatment for patients with a single brain metasta- 
sis is surgical excision of the lesion followed by whole brain 
irradiation. 

As the incidence of cancer in Singapore has been steadily 
increasing over the past few yearst"), it was felt by the authors 
that treatment of patients with a single brain metastasis by 
surgical excision needed to be reviewed. This study was un- 
dertaken to investigate our impression that the treatment of 
single brain metastases has not reflected the advances in our 
knowledge of this disease entity. 
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METHOD 
The operation records of the Department of Neurosurgery. Tan 
Tock Seng Hospital from 1985 to 1990 were studied to deter- 
mine the number of surgical procedures done for patients with 
a pre -operative diagnosis of brain metastasis. These proce- 
dures include craniotomy with gross macroscopic or subtotal 
excision or biopsy, burrhole biopsy and cerebrospinal fluid 
shunting procedures. From 1985 to late 1989, the Neurosurgi- 
cal Department in Tan Tock Seng Hospital was the only major 
public neurosurgical centre in Singapore. A few patients with 
single brain metastases were operated in the private hospitals 
but these patients were mainly foreigners. 

To estimate the number of local patients with a single 
brain metastasis, the number of cases of patients with cancer 
of the lungs, breast and colorectum from 1978 to 1982 were 
obtained from the Singapore Cancer Registry15). Only these 
cancers were considered as they commonly metastasize to the 
brains"). The incidence of brain metastases in s stemic cancer 
is reported to be between 20 to 30%O2). We used the lowest 
figure, 20%, in our estimate of the incidence of brain metastases 
in patients with systemic cancer. Fifty percent of patients with 
brain metastases have a single brain metastasis" and of these. 
about 50% are not surgical candidates due to inaccessibility of 
the lesions, advanced systemic disease or other factors°°. Us- 
ing these figures we were able to calculate the lowest possible 
estimate of patient with surgically resectable single brain sec- 
ondaries. 

RESULTS 
From 1985 to 1989, a total of 77 neurosurgical procedures 
were done for patients with a pre -operative diagnosis of brain 
metastases. They included 57 craniotomies, 18 shunting proce- 
dures and two biopsies via burrholes. Thus an average of 15 

neurosurgical procedures were done annually at the Depart- 
ment of Neurosurgery, Tan Tock Seng hospital for patients 
with brain metastases and of these, I 1 wete surgical excisions. 

The total number of cases of cancer of the lungs. breast 
and colorectum from 1978 to 1982 was 6693, giving an aver- 
age of 1339 cases annually over the five year period. At least 
20% or 268 of these cases will have secondai ies to the brain. 
Of these 268 cases, 50% or 134 cases will have a single brain 
metastasis and SO% of these or 67 cases are suitable surgical 
candidates. Thus, we should expect at least 67 patients with a 

surgically resectable single brain metastasis in Singapore yearly. 
However, only about 11 patients (16%) had surgical resections 
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annually. This means that more than 84% of patients with a 

surgically resectable brain secondary were not operated on. 

DISCUSSION 
The presence of metastases in patients with systemic cancer 

has a poor prognosis as it implies that tumour cells have dis- 

seminated throughout the body. Once a tumour has metastasized 

to the brain, the outcome is rapidly fatal and they die within a 

month or two if they are not treated. Patients with metastases 

to the brain may be asymptomatic but the majority will de- 

velop focal neurological deficits, seizures or present with signs 
and symptoms of raised intracranial pressuret1ót. Death usually 

results from neurologic complications such as raised intracranial 

pressure and resultant brain herniation although these patients 
may also die from the effects of multiple metastases elsewhere 
in the body"9'n. 

The majority of secondaries to the brain have a preferen- 
tial distribution in the superficial distal arterial fields, ie the 

anatomic watershed areas, as they result from arterial tumoural 
microemboli which tend to pass as far distally along the arte- 
rial tree as their size will permittSt. From a surgical point of 
view, these tumours are thus superficial and have low surgical 
risk. There is also a high incidence of metastases in the poste- 
rior fossa, because they tend to be symptomatic earlier and 

also possibly because of retrograde spread via Batson's ve- 

nous plexusf3J. Cerebellar metastases are life threatening but 

can be removed with low surgical risk. 
The goal of surgery in patients with a single brain metasta- 

sis is to obtain a local cure for the disease. However we cannot 
be sure if there are other micrometastases elsewhere. Never- 
theless, there are reports of long term survival after surgical 
excision of a single brain metastasis in the literaturej173. 

The purpose of surgery is two -fold: 
i) removal of the mass lesion causing brain compression; 

and 
ii) histological confirmation of diagnosis. 
Surgical removal of mass lesions will prolong lifeQQ10t. 

Symptoms are alleviated expediently with minimal risk and 

quality of life is enhanced as the symptom -free interval is 

prolonged. Total surgical removal of the tumour with post- 
operative radiation will improve duration and quality of sur- 
vival as well as reduce the incidence of recurrence of the 

metastasis. Patients with a synchronous primary lesion may 
also benefit from surgical resection of both lesionsm. 

Surgical techniques currently used in the definitive treat- 
ment of cerebral metastases are open craniotomy for surgical 
excision and computer -assisted stereotactic craniotomy and ex- 

cision"). Stereotactic biopsy is used for diagnostic confirma- 
tion of deep-seated lesions and its role in local curative sur- 
gery is limited. 

Histological confirmation is important as even with mod- 

em imaging modalities such as CT scanning and magnetic 
resonance imaging, wrong diagnoses may be made. Primary 
brain tumours or non-neoplastic lesions can co exist with 
extracranial cancer. Metastases have been found within pri- 
mary intracranial tumours such as meningiomas and 
gliomast20'n. In Patchell's study, 6 of 54 patients initially en- 
tered into the study were found not to have brain metastases 
on histological diagnosis and were thus excluded from the 

study'''J. This clearly shows the danger of radiating patients 
without a histological diagnosis. 

Puvanendran et al in a prospective study of cerebral me- 
tastasis in bronchial carcinoma in Singapore found a 55% inci- 
dence (21 out of 36 cases) of brain metastases in patients with 
bronchial carcinomai"). Twelve of the 21 (57%) brain 
metastases were single. Overall 33% of patients had a single 
brain metastasis. We used a conservative figure of 10% in our 

estimation of the incidence of single brain metastases. 
Our study shows that a very large proportion (at least 84%) 

of patients with single brain metastasis in Singapore are not 

treated surgically. This may be acceptable in the past as surgi- 
cal treatment of brain secondaries was considered controver- 
sial due to the poor outlook of the disease and to the lack of 
any randomised study. A rethink of this issue is now necessary 
in the light of Patchell's study which shows conclusively that 

surgical excision of a single brain metastasis followed by ra- 
diation will prolong patient survival and quality of life. The 

risk of surgery is low and the results are almost immediate. 
There is expeditious alleviation of symptoms with potential 
for protracted symptom -free interval. 

The low surgical rate in Singapore is probably due to pa- 
tients' fear of surgery and the lack of awareness among physi- 
cians on advances in the management of cerebral metastases. 
Fig 1 gives the best therapeutic approach to patients with brain 

metastases based on entrent knowledge. By increasing aware- 
ness among physicians on the management of cerebral 
metastases, we can improve the outlook of those patients with 

a single metastasis to the brain. 

Fig I - Suggested Therapeutic approach to 
brain metastasis 

Suspected 
Brain 
Metastasis 

Life Expectancy 
from Systemic ----4 CT/MRI 
Disease >6 months 

Surgically Surgery+ 
Accessible Post -op RT 

Single 
Lesion\ 
T y 

Not Surgically 
Accessible 

Multiple Lesions 

Life expectancy 
from Systemic CT 
Disease <6 months 

Stereotactic 
Biopsy 

I 
Radiation 
Therapy 

ACKNOWLEDGEMENT 
The authors wish to thank the neurosurgeons in Tan Tock 
Seng Hospital for use of their cases in this study as well as to 

the neurosurgeons in private practice, in particular to Mr James 

Khoo for information on the number of cases of cerebral 

metastases seen in their practice. We would also like to thank 

Ms K Yuma, our departmental secretary for secretarial serv- 

ices rendered towards this publication. 

REFERENCES 

I. Newman S, Hansen H. Frequency, diagnosis and tie anent of brain metastases in 247 

consecutive patients with bronchogein< carcinoma. Cancer 1974; 33:192-6 

2. Galassi S, Payne PM. Brain metastases from primary bronchial carcinoma: a statistical 
study of 741 necropsies. Br J Cancer 1956: 10:108 11. 

3. Delarbc.V. Kw) G, Thaler DT. Posner JD. Distribution of brain metasmses. Arch Neurol 
1988; 45: 741-4 

4- Deely TJ, Edwards IM. Rndiolherapy in the management of cerebral secondaries from 

bronchial carcinoma. Lancet 1968: r 1209-13. 

5. Galicich 111, Arun E. Metastatic brain tumours. In: Youmans JR. ed Neurological Sur- 

gery 3rd Edition Phtad-0phia : WE Saunders. 1990: 3204-22 

6. Markesbery WR. Brooks WH, Gupta GD, Young AB. Treatment for pasterns with cer- 

ebral metastases. Arch Nmuol 1978: 35. 754-6. 

7. Richards P, McKissock W Ino: crnnial metastases. Br Med 11963: 1:15-8. 

8. Rudemtan NB. I lati TC. Use of glucocon icoids in the pallialne treatment of metastatic 
brain irmours.Cancer 1965; 18: 298-306. 

9. Order se. l tellmau S, Von Essen CE, Kligerman MM. Improvement in quality of sur- 

vival following whole brain irradiation for biai i metastases Radiology 1968: 91: 149- 

53 

353 



10 Sunderesan N, Galicioh 111, Beanie El Jr. Surgical treatment of brain metastases front 
lung cancer. 1 Ncurosurg 1983; 58:666-71. 

11. Patchett RA, (:inincione C. Howard TT, Galícich 111, Kim JH, Posner 1B. Single brain 
metastases: Surgery plus radiation or radiation alone. Neurology 1986; 36: 447-53. 

12. Mandell 1 Ililaris B, Sullivan M, Snndaresen N, Nori D, Kim 1H. The treatment of 
single brain metastasis from non oat cell lung carcinoma: surgery and radiation versus 
radiation therapy alone. Cancer 1986, 58: 641-9. 

13. DeAngelis 1.M, Mandell LR, 'Thaler HT, Kimmel SW. Galicioh 311, Fuks Z The role of 
postoperative radimherapy after resection of single brain metastases. Neurosurgery 1989; 
24:289 805. 

14- Patchell RA, Tibbs PA, Walsh 1W, Dempsey RI. Mamyama Y, Kryscio E. A randomised 
trial of surgery in the treatment of single metastases to the brain. N Engl J Med 1990; 
322.494-500. 

15. 12e HP, Day NE, Shanmugaramam K. ids. Trends in Cancer Incidence in Singapore 
1968-1982. ()ARC Scientific Publications No. 91). Lyon: Intemational Agency for Re- 

search on Cancer. 1988. 

16. Henson RA, Urich H. Cancer and the nervous system. The neurological manifestations of 
systemic malignant disease. Oxford: Blackwell Scientific. 1982. 

17. Sauna DP, Weilbaucher TO. Long term survival after brain metastasis from lung cancer 
Cancer 1986; 58: 1366 70. 

i8. Hankin JR, Miller 1E, Selman M et al. Surgical management of lung cancer with 
solitary cerebral metastasis. Ann 'fhorac Surg 1988; 46: 24-8. 

19. Kelly PJ, Kall BA, Goerss &S. Results of computed tomography based computer -as- 
sisted stereotaclic resection of metastatic intracranial tumours. Neurosurgery 1988; 22: 7- 
17. 

20. f.odrini S, Savoiardo M. Metastases of carcinoma to intracranial meningioma report of 
, two cases and review of the literature. Cancer 1981; 48: 26168-73. 

21. Mork S), Rubinstein 1 I Metastatic carcinoma to glioma. A report of three casts with a 

critical review of the literature. l Nenrol Ncurosurg Psychiatry 1988; 51: 2569. 
22. Puvanendran K, ire SK, Boey IIK. Cerebral metastasis in bronchial carcinoma Ann 

Acad Med Singapore 1981,10: 311-5. 

REACHING NEW HEIGHTS 
IN CUSTOMER SATISFACTION 

It is 8.30am, Monday morning in Johnson &Johnson's office. Everyone is in the conference room. 
In today's monthly meeting, a number of important issues are discussed. Almost all issues 
discussed are related to customer satisfaction. "How can we serve our customers better?" 
"Shouldwetrythiswayfrom now on?" AtJohnson &Johnson, everyoneistalking about our most 
important mission - TOTAL CUSTOMER SATISFACTION. 

At 11.45am, Caroline and Susan went out to lunch. A little too early? No, we have implemented 
a flexible lunch schedule so that we have full telephone coverage throughout lunch for Customer 
service function. At 12.30, it was Selvi and Eliciá s turn for lunch. This is just one example of how 
Johnson & Johnson is introducing new policies to serve its customers better. 
In 1990, we conducted a nation wide customer satisfaction survey. We asked you what you value 
most in terms of services offered by suppliers and qualities of sales representatives. We, then, 
asked you how we are doing against other suppliers on these attributes. Based on your valuable 
inputs, we have now identified what services you require of us. You told us we were doing better 
than other suppliers on most attributes. Although we were happy with your performance rating 
on Johnson & Johnson, we do not want to be complacent. 

Reaching New Heights is our theme for 1991. From top management down the line, we have 
committed ourselvestostrivefor TOTAL CUSTOMER SATISFACTION. Based on the 1990 survey 
results, we have set goals and plansto improve our customer satisfaction level. Our ultimate goal 
is improved hea Ith care for Singapore through providing the highest quality products and services 
to our valued customers. 
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