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function.	It	is	beneficial	in	a	variety	of	ways	as	it	allows	the	localization	of	neurologic	diseases	and	helps	in	ruling	in	or	ruling	out	differential	diagnoses.	Neurological	diseases	can	present	a	myriad	of	ways,	including	cognitive/behavioral,	visual,	motor,	and	sensory	symptoms.	Certain	red	flags	during	examination	allow	early	detection	of	life-threatening
neurologic	diseases	and	recognize	disorders	that	may	negatively	impact	the	quality	of	life.[1]The	neurologic	examination​Ã	Âis	useful	in	both	ambulatory	and	emergency	settings.	It	provides​Ã	Âthe	physician	a	tool	to	recognize	neurologic	involvement	in	certain	disease	states,	and	thereby	allow	proper	work-up	and	treatment	for	these	patients.	It	is	also
beneficial	in​Ã	Âintensive	care	units,	particularly	in	monitoring	neurologic	sequelae	of	diseases	like	strokes,	intracranial	tumors,	and	traumatic	brain	injury.[2][3]​Ã	ÂIn	emergent	settings,	rapid	assessment	of	the	severity	of	an	injury	and	neurologic	involvement	is	crucial​Ã	Âand	leads	to	fast	decision-making​Ã	Âin	patient	management,	as	well	as
improvement	of	patient	survival	rates.[4]The	neurological	exam	can	be	intimidating	and	challenging	to	perform	for	most	physicians.	It	is	particularly	challenging	to	perform	in	certain	age	groups	like	infants,	younger	children,	and	older	uncooperative	adults.[5]​Ã	ÂIn	the	examination	of	a	pediatric	patient,	proper	diagnoses	begin	with	understanding
which	specific	age	groups	are	prone	to	developing	certain	disease	processes.	It	is	also	important	to	keep	in	mind	that	the	manifestation	of	certain	neurologic	illnesses	can	be	vastly	different	in	children	and	adults.The	assessment	of	how	a	patient	feels	about	their	symptoms	can	provide	a	better	insight	into	their	quality	of	life.[6]​Ã	ÂPhysicians	encounter
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edadicapac	ad	aicn¢Ãtropmi	a	acatsed	siaicnetop	ed	amag	assE	.adiv	ed	ocsir	ed	seµÃ§Ãidnoc	arap	ongineb	manage	disease	earlier	in	your	course.	A	complete	neurological	examination	should	an	assessment	of	sensorium,	cognition,	cranial	nerves,	motor,	sensory,	cerebellar,	gait,	reflexes,	meningeal	irritation,	and	long	tract	signs.	Specific	scales	are
useful	to	improve	interobserver	variability.	Glasgow	Coma	Scale	The	Glasgow	coma	scale	(GCS)	is	a	standard	to	determine	the	level	of	awareness	in	trauma	or	critically	ill	patients	who	present	with	impaired	consciousness.	It	is	a	15	point	scale	that	gives	a	general	idea	of	the	extent	of	brain	injury.	[12]	The	GCS	is	divided	and	scored	according	to	eye-
opening,	verbal	response,	and	motor	response.	The	eye-opening	response	is	scored	as	spontaneous	¢Ã​Â​Â	4,	opens	to	verbal	command	¢Ã​Â​Â	3,	opens	to	pain	¢Ã​Â​Â	2,	and	no	response	¢Ã​Â​Â	1.	The	verbal	response	is	scored	as	oriented	¢Ã​Â​Â	5,	confused	¢Ã​Â​Â	4,	inappropriate	responses	¢Ã​Â​Â	3,	incomprehensible	sounds	¢Ã​Â​Â	2,	and	no	response	¢Ã​Â​Â
1.	The	motor	response	is	scored	as	obeys	commands	¢Ã​Â​Â	6,	spontaneous	movement	or	localizes	to	painful	stimuli	¢Ã​Â​Â	5,	withdrawal	from	pain	¢Ã​Â​Â	4,	abnormal	flexion	(decorticate)	¢Ã​Â​Â	3,	abnormal	extension	(decerebrate)	¢Ã​Â​Â	2,	and	no	response	¢Ã​Â​Â	1.	The	scores	are	added	and	classified	as	follows:	Minor	brain	injury	¢Ã​Â​Â	13	to	15	points,
moderate	brain	injury-	9	to	12	points,	and	severe	brain	injury-	3	to	8	points.[8]	Mental	Status	The	mental	status	examination	begins	during	the	interview.	Assessment	of	the	patient's	cognitive	abilities	such	as	language	usage,	chronology	in	the	recollection	of	events,	and	significance	of	answers	will	give	a	clinician	a	general	feel	of	the	patient's
condition.	A	quick	mental	status	exam	may	involve	asking	for	orientation	to	time,	place,	and	person.	A	healthy	patient	is	recognized	to	be	"awake,"	"alert"	(responding	appropriately),	and	"oriented"	(aware	of	self,	place,	and	time).	If	disorientation	or	memory	lapses	(especially	in	the	elderly)	are	present,	a	mini-mental	status	examination	can	be	done.
This	will	assess	further	the	patient's	orientation,	registration,	recall,	language,	repetition,	complex	commands,	and	visuospatial	function.	Any	abnormality	in	a	specific	function	may	warrant	further	investigation	that	is	not	covered	by	this	article.	Abnormalities	in	these	areas	can	point	to	lesions	in	specific	areas	of	the	cortex	(e.g.,	difficulty	in	repetition
may	involve	the	arcuate	fasciculus	of	the	dominant	hemisphere¢Ã​Â​Âthe	pathway	between	Wernicke's	area	and	Broca's	area).	Mood	and	affect	also	require	assessment.[9]	Cranial	Nerves​Ã	Â	The	cranial	nerves	innervate	the	structures	in	the	head	and	neck.	The	olfactory	nerve	and	optic	nerve	exit	from	the	cerebrum.	The	cranial	nerves	3	to	12	exit	from
the	brainstem.	Abnormality	in	cranial	nerve	function	helps	in	localizing	the	lesion	to	a	specific	level	of	the	brain	or	brainstem.	Cranial	nerves	have	motor,	sensory	and	autonomic	functions.	It	is	important	to	note	that,	in	general,	a	singular	cranial	nerve	deficit	points	to	a	lesion	of	the	peripheral	nerve.	A	lesion	in	the	brainstem,	being	a	busy	structure,
will	involve	multiple	cranial	nerve	deficits,	as	well	as	motor	and	sensory	tracts	to	the	extremities.Olfactory	nerve	(Cranial	nerve	I)	-	This	is	the	least	tested	of	cranial	nerves	in	the	clinical	setting.	To	test	function	involves	the	assessment	of	the	patient's	sense	of	smell.	Start	with	one	nostril	while	covering	the	opposing	nostril	to	allow	for	proper
detection	of	any	abnormal	findings.	Do	this	for	both	sides.​Ã	ÂThe	most	common	causes	of	anosmia,	the	loss	of	smell,	are	the	following:	infections,	allergies,	or	nasal	polyps.	Other	causes	include	trauma	(fracture	of	the	cribriform	plate),	Parkinson	disease,	lesions	at	the	base	of	the	skull	(meningioma),	or	rare	genetic	conditions.[10]Optic	nerve	(Cranial
nerve	II)	¢Ã​Â​Â	Assessment	of	the	optic	nerve	function	includes	a	test	for	visual	acuity	and	visual	fields.	Each	eye	is	tested	separately.	Most	problems	with	visual	acuity	are	ophthalmologic	in	origin;	however,	damage	to	this	nerve,	lanidutignol	laidem	eht	nehw	srucco	noitidnoc	sihT	.aigelpomlahthpo	raelcunretni	ot	dael	nac	)sisorelcs	elpitlum	,tcrafni
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©Ã	m©Ãbmat	atsE	.otnemivlovne	ues	eregus	laretalispi	odal	on	lairosnes	ticif©Ãd	uo	o£Ã§Ãagitsam	ed	olucsºÃm	od	azeuqarf	amu	,otnatroP	.seralubidnam	e	seralixam	,socig³Ãlomlatfo	somar	sod	o£Ã§Ãasnes	a	etset	e	alub​Ãdnam	a	etrepa	euq	etneicap	oa	ridep	evlovne	ovren	essed	o£Ã§Ãailava	A	.	edadirac	a	ragitsam	e	redrom	rop	lev¡Ãsnopser	©Ã
rotom	oelcºÃn	o	,ecaf		Ã	o£Ã§Ãasnes	a	ecenrof	ovren	etsE	-	)V	onainarc	ovren(	oemªÃgirt	ovreN	]31[	.adacifinad	©Ã	,adanedrooc	latnoziroh	rahlo	o	etimrep	euq	adazinileim	etnemetrof	aiv	amu	,)FLM(	and	equilibrium.	The	gross	assessment	of	the	function	can	be	done	by	whispering	words	by	the	patient's	tremos,	rubbing	the	fingers	or	hair	together
near	the	ear	and	asking	if	the	patient	can	hear.	If	an	auditory	ficit	is	established,	taking	a	Weber	and	Rinne	test	can	differentiate	the	conductor's	neurosensory	hearing	loss.	A	normal	rinne	examination	will	display	a	greater	conduction	(Ca)	than	the	leading	conduct	(BC).	A	driving	hearing	loss	will	show	BC	larger	than	AC.	In	patients	with
neurosensory	hearing	loss,	CA	will	be	larger	than	the	BC,	but	for	a	shorter	duration	compared	to	a	normal	subject.	A	normal	Weber	test	shows	listening	to	the	sound/vibration	equally	in	both	ears.	A	driving	hearing	loss	yards	the	sound	in	the	abnormal	ear,	while	a	neurossensized	hearing	loss	has	laitalized	to	the	normal	ear.	[16]	Glossofam	and	vague
nerves	(cranial	nerve	IX	and	x)	innervate	the	pharynx	and	posterior	third	of	the	bone.	The	vagus	nerve	innervates	the	pharynx,	larynx	and	the	motility	of	the	gastrointestinal	tract.	The	evaluation	of	these	nerves	includes	listening	to	the	patient's	conversations,	taking	care	of	the	hoarseness	or	nasal	speech.	The	patient	can	also	be	asked	to	swallow	a
little	of	water	and	observed	to	cough	or	blur	the	discourse,	which	may	indicate	weakness	of	the	mothers	involving	the	swallowing.	Peã	the	patient	who	opens	his	mouth	and	say	"ah"	and	observe	the	palatal	arch	for	asymmetry.	The	deviation	of	the	sight	to	one	side	indicates	a	vagal	nerve	lesion	on	the	opposite	side.	[17]	The	accessory	nerve	of	the
spine	(cranial	nerve	XI)	innervates	the	moms	of	the	tann	rax,	back	and	shoulders.	The	evaluation	involves	asking	the	patient	to	turn	the	head	to	the	side	against	resistance	and	shrugging.	The	weakness	of	sternocleidomomomosta	or	atrophy	of	the	trap	tap	may	indicate	involvement.	[18]	The	hypoglossal	nerve	(cranial	nerve	XII)	innervates	the	motor
component	of	the	dowant.	The	evaluation	involves	the	inspection	of	the	in	the	relaxed	position	inside	the	mouth,	the	presence	of	increased	corrugation	and	fasciculations	may	indicate	a	lower	motor	neuron	involvement.	Also,	ask	the	patient	to	stick	out	the	tongue,	the	deviation	to	one	side	is	indicative	of	a	lesion	on	the	same	side.[19]	Motor	Exam	The
inspection	of	the	muscles	is	the	first	step	in	doing	the	motor	examination.	Any	visible	scars,	deformities,	fasciculations,	and	asymmetry	(swelling	or	atrophy)	should	be	noted.	This	is	followed	by	palpation	to	assess	for	mass	lesions	or	tenderness	if	present.The	range	of	motion	(ROM)	is	used	to	assess	tone	and	helps	localize	injury	or	disease	to	the	joints
or	muscles.	On	doing	the	passive	ROM,	the	physician	check's	for	flaccidity,	spasticity,	and	rigidity.	The	active	ROM	can	give	a	clue	to	strength	and	pain-related	causes	of	decreased	range.	The	presence	of	spasticity	or	flaccidity	can	help	differentiate	an	upper	motor	neuron	from	a	lower	motor	neuron	cause	of	weakness,	while	the	presence	of	cogwheel
rigidity	points	to	a	specific	disease	like	Parkinsonism.[20]Finally,	the	assessment	of	muscle	strength	is	done.	The	manual	muscle	testing	is	scored	as	follows:[21][22]	0​Ã	Â-	None:	No	visible	or	palpable	contraction,	1​Ã	Â-	Trace:	Visible	or	palpable	contraction	(only	slight),	2​Ã	Â-	Poor:	​Ã	ÂFull	ROM	with​Ã	Âgravity	eliminated,	3​Ã	Â-	Fair:	Full	ROM	against
gravity,	4​Ã	Â-	Good:	Full	ROM	against	gravity	with	moderate	resistance,	and	5​Ã	Â-	Normal:	Full	ROM	against	gravity	with	maximum	resistance.​Ã	ÂAssessment	of	muscle	strength	should	occur	in	an	orderly	fashion.	Testing	should	be	done	to	differentiate	proximal	from	distal	muscle	weakness,	as	well	as	compare	the	left	and	right	sides.	The	location	of
the	weakness	concerning	other	neurologic	deficits	can	help	differentiate	a	cortical	lesion	(hemiplegia	from	a	stroke),	from	a	brainstem	lesion	(crossed	deficits	from	an	MS	plaque),	from	a	spinal	cord	lesion	(presence	of	dermatomal	level),	from	a	peripheral	nerve	(neuropathy	or	radiculopathy)	and	a	muscle	disease	(myasthenia	gravis).	Sensory
Examination	The	sensory	examination	involves	the	evaluation	of	symptoms	reported	by	the	patient	that	include	a	decrease	or	exaggerated	perception	of	the	sensation.	The	modalities	tested	include	pain,	temperature,	vibration	and	sense	of	position.	The	location	and	the	standard	of	sensory	ficits	also	are	in	terms	of	location.	The	pain	sensation	is
evaluated	using	a	strict	pin	and	test	for	sharpness	or	dullness.	An	adjustment	fork	can	be	used	to	evaluate	the	sense	of	vibration.	A	cotton	-doommy	can	serve	to	evaluate	the	light	touch,	while	the	assessment	of	the	sense	of	position	can	be	done	by	testing	the	distal	phalanx	and	asking	the	patient	the	position	of	the	dagito	with	eyes	closed.	An	abnormal
sensation	may	involve	sensory	centrtex,	tanlamo,	brain	trunk,	spinal	cord	and	peripheral	nerves.	Cortical	lesions	present	with	diminished	sensation	on	the	contralateral	side,	spinal	cord	injuries	present	as	not	sensory,	radiculopathies	involve	a	specific	dermatome	and	neuropathies	can	have	a	glove	and	distribution	of	half.	[23]	Brand	a	patient's	march
assessment	can	be	as	simple	as	to	see	the	patient	enter	the	room.	It	is	essential	to	keep	in	mind	that	march	changes	can	be	caused	by	vain	factors,	including	weakness,	neuropathies,	arthratic	changes,	overweight	and	pain.	An	specific	distance	of	recognized	march	may	point	to	a	process	of	specific	disease	or	neurological	involvement.	The	evaluation
of	the	gait	involves	observing	the	posture,	the	step,	the	equilibrium	and	the	heel	strike.	The	equilibrium	and	the	force	can	have	an	additional	assessment,	asking	the	patient	to	walk	at	the	tip	of	the	pages	or	jumps	and	walk	together	(the	front	pipe	heel	touching	the	finger	of	the	bread	©	rear	on	a	straight	line).	Recognition	of	an	extensive	list	of
different	marches	linked	to	vain	pathologies	is	crucial	in	detection	of	neurological	disease.	[24]	ovitisop	o	moc	oid©Ãm	oded	od	latsid	otig​Ãd	o	odniducas	otief	res	edop	namffoH	ed	oxelfer	mu	,roirepus	edadimertxe	aN	.avitisop	atsopser	amu	acidni	odnuf	od	©Ãp	od	o£Ãded	od	a§Ãneserp	A	;ahlirrutnap	ad	olucsºÃm	o	odnatrepa	-	nodroG	ed	oxelfer	o	e
oxiab	arap	laidem	e	roiretna	aib​Ãt	a	odnaiciraca	-	miehneppO	ed	oxelfer	o	,©Ãp	od	laretal	otcepsa	od	o£Ã§Ãalumitse	-	kcoddahc	ed	oxelfer	meulcni	oxelfer	essed	seµÃ§Ãairav	sA	.ovitisop	odatluser	mu	acidni	odnuf	ed	©Ãp	od	o£Ãded	mu	ed	a§Ãneserp	a	,©Ãp	od	laretal	ratnalp	otcepsa	od	o£Ã§Ãalumitse	a	evlovne	iksnibaB	ed	oxelfer	O	.namffoH	ed
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