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Introduction
The	 most	 common	 intracranial	 neoplasm,	 brain	 metastases	
account	for	8–10	percent	of	cancer	patients	worldwide	and	are	
a	 significant	 cause	 of	 cancer-related	 morbidity	 and	 mortality	
[1,	 2].	 The	 annual	 incidence	 of	 brain	 metastases	 ranges	 from	
approximately	170,000	to	200,000	in	the	United	States.	This	is	due	
to	a	Combination	of	factors,	such	as	the	addition	of	bevacizumab	
to	chemotherapy	as	the	first-line	treatment	for	metastatic	non-
small	 cell	 lung	cancer,	which	 improves	 therapeutic	efficacy	and	
increases	survival	rates;	and	failure	at	a	potential	sanctuary	site	
for	systemic	therapy,	as	well	as	more	frequent	brain	surveillance	
for	 particular	 cancers	 that	 are	 more	 likely	 to	 spread	 to	 the	
brain	 via	 metastases;	 and	 advancements	 in	 current	 imaging	
technology,	which	made	it	possible	to	diagnose	brain	metastases	
earlier.	However,	not	all	studies	have	observed	such	an	increase	
in	the	incidence	of	brain	metastases	in	recent	years,	and	it	may	be	
due	to	under-diagnosis	in	earlier	years.	Primary	lung,	breast,	skin	
(melanoma),	and	GI	tract	cancers	are	the	most	common	causes	
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of	brain	metastasis.	Up	to	65%	of	patients	with	lung	cancer	will	
eventually	develop	brain	metastases,	making	primary	tumours	in	
the	lung	the	most	common	cause	of	brain	metastases	[3].

Lung	cancer	was	responsible	for	an	estimated	161,840	deaths	and	
a	215,020	incidence	rate	in	2008	in	the	United	States,	making	it	
the	leading	cause	of	cancer-related	death	and	the	most	common	
cancer	 in	men.	 In	addition,	 in	2002,	approximately	1.35	million	
cases	were	identified	worldwide,	resulting	in	1.18	million	deaths.	
As	a	result,	brain	metastasis	is	a	significant	issue	in	the	treatment	
of	 lung	 cancer	 as	 a	whole.	 Small	 cell	 lung	 cancer	 (SCLC)	 is	 the	
most	likely	histology	to	spread	to	the	brain,	with	an	80	percent	
chance	 of	 brain	 metastasis	 two	 years	 after	 diagnosis.	 About	
30%	of	patients	with	non-small	cell	lung	cancer	(NSCLC)	develop	
brain	metastases.	 Patients	with	 adenocarcinoma	 and	 large	 cell	
carcinoma	 had	 significantly	 higher	 rates	 of	 brain	 metastases	
than	patients	with	squamous	cell	carcinoma	among	the	various	
histologists	of	NSCLC.
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Discussion
The	 majority	 of	 patients	 present	 with	 significant	 neurological	
symptoms	linked	to	the	location	and	extent	of	brain	involvement.	
As	 a	 result	 of	 elevated	 intracranial	 pressure,	 they	 include	both	
specific	 neurological	 changes	 and	more	 general	 symptoms	 [4].	
Table	1	 lists	 the	most	 common	clinical	presentations.	Contrast-
enhanced	 MRI	 is	 more	 effective	 than	 non-enhanced	 MRI	 or	
computed	tomography	(CT)	scans	at	identifying	brain	metastases	
and	distinguishing	them	from	other	CNS	lesions	in	the	diagnosis	
of	brain	metastases.	T2-weighted	and	T1-weighted	sequences	are	
included	in	the	recommended	pre	gadolinium	studies,	and	fluid-
attenuated	inversion-recovery	(FLAIR)	sequences	are	included	in	
the	recommended	post	gadolinium	studies.	In	order	to	locate	the	
tiniest	lesions,	thinner	axial	slices	without	skips	may	be	required.	
A	biopsy	should	be	considered	if	the	diagnosis	is	still	uncertain.	
With	narrow	margins	and	large	amounts	of	cacogenic	enema	for	
their	size,	brain	metastases	typically	occur	at	the	junction	of	the	
white	and	grey	matter.	As	a	result	of	a	lung	primary,	they	typically	
present	as	multiple	lesions	[5].

Patients	with	no	treatment	have	a	median	survival	time	of	4–7	
weeks	 [6,	7].	Typically,	 the	 treatment	can	be	broken	down	 into	
therapeutic	 and	 symptomatic	 strategies.	 Corticosteroids,	which	
reduce	peritumoral	enema,	and	anticonvulsants,	which	prevent	
recurrent	 seizures,	 are	 the	 two	 medications	 most	 frequently	
used	to	provide	relief	 from	symptoms.	Systemic	steroids	are	all	
that	 are	 needed	 to	 improve	 neurological	 function	 and	 extend	
survival	 to	 about	 two	 months.	 As	 the	 primary	 treatment	 for	
brain	 metastases,	 whole	 brain	 radiotherapy	 (WBRT)	 improves	
neurological	function	and	increases	median	survival	to	three	to	
five	months.	More	aggressive	treatments	for	patients	have	been	
sought	 and	 investigated	 due	 to	 the	 poor	 survival	 outcomes	 of	
brain	 metastases.	 The	 number	 and	 location	 of	 metastases,	 as	
well	as	the	extent	of	extra-cranial	tumor	involvement,	generally	
determine	 the	 therapeutic	 approach.	 Prognostic	 factors	 that	
may	 influence	 treatment	 selection	 and	 the	 various	 treatment	
approaches	will	be	discussed	in	the	following	sections	[8].

In	 clinical	 practice,	 surgical	 resection	 is	 recommended	 for	 the	
immediate	relief	of	neurological	symptoms	brought	on	by	elevated	
intracranial	pressure	and	for	histological	diagnosis	confirmation	
when	the	diagnosis	 is	 in	doubt.	After	the	publication	of	several	
prospective	 studies	 evaluating	 the	 role	 of	 surgery	 combined	
with	WBRT	in	the	treatment	of	brain	metastases,	resection	of	a	
single	brain	metastasis	has	become	a	standard	treatment	option.	
Conducted	 a	 prospective	 study	 on	 48	 patients,	 Patients	 were	
assigned	 at	 random	 to	 undergo	 radiotherapy	 or	 needle	 biopsy	
and	radiotherapy	after	the	brain	tumor	was	surgically	removed.	
Patients	 in	 the	WBRT	 alone	 arm	 began	 radiotherapy	 48	 hours	
after	biopsy	or	study	entry,	whereas	patients	in	the	WBRT	alone	
arm	began	 radiotherapy	 14	 days	 after	 surgery.	 For	 the	 surgery	
arm	and	the	WBRT	alone	arm,	the	recurrence	rates	at	the	site	of	
the	initial	metastasis	were	52%	and	20%,	respectively.	The	WBRT	
alone	arm	had	a	significantly	shorter	time	lag	between	treatment	
and	the	initial	brain	metastasis	recurrence	than	the	surgical	arm	
(median	21	weeks	versus	>59	weeks,	p	0.0001)	[9].	After	surgery	
and	adjuvant	WBRT,	the	median	survival	was	40	weeks,	compared	
to	 15	weeks	 for	WBRT	 alone	 (p	 0.01).	 In	 addition,	 the	 surgical	

group's	 patients	 remained	 functionally	 independent	 (KPS	 score	
of	70)	for	a	significantly	longer	period	of	time	than	the	radiation-
only	 group's	 patients	 (median,	 38	 weeks	 versus	 8	 weeks,	 p	
0.005).	 Another	 study	 by	 confirmed	 the	 findings	 of	 this	 one.	
42],	 which	 showed	 that	 surgery	 increased	median	 survival	 (10	
months	versus	6	months,	p	=	0.04).	Patients	under	the	age	of	60	
and	those	with	stable	extracranial	disease	exhibited	the	greatest	
advantage	 in	survival.	Study	of	84	patients,	on	 the	other	hand,	
failed	to	demonstrate	a	survival	advantage	over	radiation	alone	
with	surgery.	This	is	probably	because	a	lot	of	the	patients	who	
participated	in	the	study	had	active	systemic	disease	and	lower	
functional	 performance	 scores	 than	 in	 the	 other	 two	 studies.	
Patients	with	 a	 single	 brain	metastasis	 and	 favourable	 prognostic	
factors,	such	as	control	of	extracranial	disease	and	young	age,	are	
more	likely	to	benefit	from	surgical	resection	followed	by	WBRT	than	
from	WBRT	alone,	according	to	the	findings	of	all	three	studies	[10].

Conclusion
Patients	 with	 advanced	 lung	 cancer's	 overall	 prognosis	 will	 be	
significantly	impacted	by	their	choice	of	treatment.	In	prospective	
randomized	studies,	the	survival	of	patients	with	single	 lesions,	
good	functional	performance	status,	and	controlled	extracranial	
disease	 has	 been	 significantly	 improved	by	 combined	modality	
treatment	 of	 brain	 metastases	 based	 on	 current	 evidence.	
WBRT	SRS	patients	with	excellent	functional	performance	status	
continue	 to	 be	 concerned	 about	 neurocognitive	 deterioration.	
However,	 in	 a	 select	 group	 of	 patients	 who	 present	 with	
neurological	 impairment	 from	 brain	 lesions	 at	 baseline	 shortly	
after	 treatment,	 radiotherapy	 may	 improve	 neurocognitive	
function.	PCI	 for	NSCLC	 is	 still	under	 investigation,	whereas	PCI	
for	 SCLC	 is	 currently	 standard	 of	 care.	 Patients	with	 only	 brain	
metastasis	and	early-stage	intrathoracic	disease	should	consider	
local	therapy.	Options	like	fractionated	stereotactic	radiotherapy,	
WBRT	with	a	simultaneous	integrated	boost,	and	an	SRS	boost	to	
the	surgical	bed	alone	are	being	investigated	to	further	improve	
treatment	 outcomes	 for	 brain	 metastasis.	 For	 large	 lesions,	
fractionated	stereotactic	radiotherapy	is	a	more	biologically	sound	
option	because	it	delivers	a	high	dose	in	a	few	fractions.	Because	
a	lower	dose	is	delivered	per	fraction	over	multiple	fractions,	this	
method	may	also	reduce	SRS	toxicity,	greatly	reducing	the	risk	of	
late	normal	tissue	damage.	Dose	optimization	 is	made	possible	
by	WBRT	with	a	simultaneous	integrated	boost.	This	means	that	
a	high	dose	is	given	to	the	target	volume	while	the	dose	to	the	
whole	brain	stays	below	a	certain	threshold.	To	avoid	neurological	
toxicity	 from	 radiotherapy,	 this	 achieves	 increased	 tumor	 dose	
while	sparing	as	much	normal	brain	tissue	as	possible.	In	the	future,	
this	strategy	holds	great	promise.	Radio	sensitization	is	currently	not	
recommended	for	clinical	use.	WBRT	with	EGFR	 inhibitors,	on	the	
other	hand,	has	demonstrated	a	favourable	response	to	intracranial	
disease	in	patients	with	EGFR	mutations;	further	clinical	investigation	
is	also	warranted	for	this	approach.
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