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The	neck,	also	called	the	cervical	spine,	is	a	well-engineered	structure	of	bones,	nerves,	muscles,	ligaments,	and	tendons.	The	cervical	spine	is	delicatehousing	the	spinal	cord	that	sends	messages	from	the	brain	to	control	all	aspects	of	the	bodywhile	also	remarkably	strong	and	flexible,	allowing	the	neck	to	move	in	all	directions.	The	cervical	spine	has
7	stacked	bones	called	vertebrae,	labeled	C1	through	C7.	The	top	of	the	cervical	spine	connects	to	the	skull,	and	the	bottom	connects	to	the	upper	back	at	about	shoulder	level.	As	viewed	from	the	side,	the	cervical	spine	forms	a	lordotic	curve	by	gently	curving	toward	the	front	of	the	body	and	then	back.	The	cervical	spine	performs	several	crucial
roles,	including:	Protecting	the	spinal	cord.	The	spinal	cord	is	a	bundle	of	nerves	that	extends	from	the	brain	and	runs	through	the	cervical	spine	and	thoracic	spine	(upper	and	middle	back)	prior	to	ending	just	before	the	lumbar	spine	(lower	back).	Each	vertebra	has	a	large	hole	(vertebral	foramen)	for	the	spinal	cord	to	pass	through.	Together,	these
vertebrae	keep	the	spinal	cord	shielded	inside	a	bony	tunnel	called	the	spinal	canal.	Watch	Cervical	Spinal	Cord	Anatomy	Animation	Supporting	the	head	and	its	movement.	The	cervical	spine	handles	a	heavy	load,	as	the	head	weighs	on	average	between	10	and	13	pounds.	In	addition	to	supporting	the	head,	the	cervical	spine	allows	for	the	necks
flexibility	and	heads	range	of	motion.	Facilitating	flow	of	blood	to	the	brain.	Small	holes	(foramina	in	the	transverse	processes)	in	the	cervical	spine	provide	a	passageway	for	vertebral	arteries	to	carry	blood	to	the	brain.	These	openings	for	the	blood	vessels	are	present	only	in	the	vertebrae	of	the	cervical	spine	from	C1	down	to	C6	(not	in	C7	or	lower).
With	so	many	critical	nerves,	blood	vessels,	and	joints	in	such	a	relatively	small	space,	the	cervical	spine	is	one	of	the	bodys	most	complicated	regions.	The	cervical	spine	is	the	most	mobile	region	of	the	spine.	Head	and	neck	motions	typically	involve	one	or	more	of	the	following	movements	of	the	cervical	spine:	Flexion.	The	cervical	spine	bends
directly	forward	with	the	chin	tilting	down.	Neck	flexion	typically	occurs	when	looking	downward	or	while	in	forward	head	posture,	such	as	when	sitting	with	poor	posture	at	a	computer.	Extension.	The	cervical	spine	straightens	or	moves	directly	backward	with	the	chin	tilting	up.	Neck	extension	is	common	when	performing	overhead	work.	Rotation.
The	cervical	spine	and	head	turn	to	one	side.	Neck	rotation	is	particularly	useful	when	trying	to	look	to	the	side	or	over	the	shoulder,	such	as	when	backing	up	a	car.	Lateral	flexion.	The	cervical	spine	bends	to	one	side	with	the	ear	moving	toward	the	shoulder.	Some	movements	can	be	performed	in	combination,	such	as	rotating	the	neck	while	also
flexing	it	forward.	The	cervical	vertebrae,	discussed	on	the	next	page,	play	a	key	role	in	maintaining	the	necks	functions	and	facilitating	its	movements.	Next	Page:	Cervical	Vertebrae	Pages:	The	cervical	spine	consists	of	seven	vertebrae,	which	are	the	smallest	and	uppermost	in	location	within	the	spinal	column.	Together,	the	vertebrae	support	the
skull,	move	the	spine,	and	protect	the	spinal	cord,	a	bundle	of	nerves	connected	to	the	brain.All	seven	cervical	vertebrae	are	numbered.	The	C1,	the	first	vertebra	in	the	column	(closest	to	the	skull),	is	also	known	as	the	atlas.	The	C2,	the	vertebra	below	it,	is	also	known	as	the	axis.	The	C	stands	for	cervical.Many	ligaments,	or	bands	of	connective
tissue,	wrap	around	the	spinal	column	and	connect	its	vertebrae	(like	sticky	rubber-bands).	These	ligaments	also	prevent	excessive	movement	that	could	damage	the	spinal	column.Each	vertebra	has	a	protrusion	on	its	backside	called	the	spinous	process.	It	extends	backward	and	slightly	downward.	This	is	where	ligaments	and	muscles	attach	to	the
vertebra.Several	muscles	support	the	vertebrae	of	the	spine.	The	spinalis	moves	the	spine	and	helps	maintain	correct	posture.	It	is	divided	into	three	parts:Spinalis	cervicis:	This	muscle	begins	in	the	middle	region	of	the	spine	and	travel	up	to	the	axis.	It	may	begin	at	the	lower	cervical	vertebrae	or	the	upper	thoracic	vertebrae	(the	section	of	the
spinal	column	just	below	the	cervical	spine).	It	helps	extend	the	neck.	Spinalis	dorsi:	This	muscle	begins	at	the	upper	thoracic	vertebrae	and	extends	down	to	the	lower	back.	Spinalis	capitis:	This	muscle	begins	at	the	upper	and	middle	thoracic	spine	and	lower	cervical	spine.	It	extends	up	to	the	occipital	bone,	near	the	base	of	the	skull.	This	muscle	is
inseparably	connected	with	another	muscle	in	the	neck,	the	semispinalis	capitis.The	longus	colli	muscle	begins	at	the	spinous	process	of	the	atlas	and	extends	past	the	cervical	spine	to	the	third	thoracic	vertebra.	This	muscle	is	broad	in	the	middle	but	narrow	where	it	connects	to	vertebrae.	It	helps	move	and	stabilize	the	neck.	The	longus	colli	is	the
most	commonly	injured	muscle	in	rear-end	car	accidents	when	whiplash	the	sudden	jerking	of	the	head	at	impact	occurs.Author:	Carolyn	Perry,	PhDReviewer:	Francesca	Salvador,	MScLast	reviewed:	November	14,	2023Reading	time:	26	minutes	The	cervical	portion	of	the	spine	is	an	important	one	anatomically	and	clinically.	It	is	within	this	region
that	the	nerves	to	the	arms	arise	via	the	brachial	plexus,	and	where	the	cervical	plexusforms	providing	innervation	to	the	diaphragmamong	other	structures.	The	cervical	spine	also	allows	passage	of	important	vasculature	to	reach	the	brain	and	provides	attachment	sites	for	muscles	that	move	the	head,	neck,	and	shoulder	girdle.	To	understand	this
intricate	region,	we	will	consider	the	bony	structures	first,	and	then	discuss	the	ligaments,	nerves,	and	musculature	that	are	associated	with	this	region	of	the	spinal	column,	concluding	with	some	clinical	implications	of	damage	to	some	of	these	structures.	Key	facts	about	the	cervical	spine	Types	of	vertebrae	Typical	(C3-C6),	atypical	(C1,	C2,	C7)
Structure	of	typical	vertebrae	Vertebral	body,	transverse	process,	spinous	process,	vertebral	foramen,	vertebral	arch,	articular	processes	Intervertebral	discs	Consisting	of	an	inner	component	called	the	nucleus	pulposus	surrounded	by	theannulus	fibrosus,	they	allow	the	vertebrae	to	move	and	act	as	shock	absorbers.	Ligaments	Continuations	from
thoracic	spine:	anterior	longitudinal	ligament,	posterior	longitudinal	ligament,	ligamentum	flavum,	intertransverse	ligament,	interspinous	ligament,	nuchal	ligament	Unique	ligaments:	alar	ligaments,	apical	ligament,	transverse	ligament	Nerves	Cervical	plexus	and	brachial	plexus	Muscles	Anterior	neck	muscles:	rectus	capitis	anterior	and
lateralismuscles,	longus	capitis	and	colli	muscles,	anterior,	middle	and	posterior	scalene	muscles	Superficial	back	muscles:	trapezius,	levator	scapulae,	rhomboid	minor,	serratus	posterior	superior	Suboccipital	muscles:	rectus	capitis	posterior	major	and	minor	muscles,	obliquus	capitis	superior	and	inferior	muscles	Spinotransversales	muscles:
splenius	capitis	and	cervicis	muscles	Erector	spinae	muscles:	iliocostalis	cervicis	and	thoracis	muscles,	longissimus	capitis	and	cervicis	muscles,	spinalis	cervicis	muscle	Transversospinalis	muscles:semispinalis	capitis,	cervicis,	and	thoracis	muscles,	multifidus,	rotatores	cervicis	muscle	Injuries	Disc	herniation,	spinal	stenosis,	atlantoaxial	subluxation,
fractures	The	bony	component	of	the	cervical	spine	is	made	up	of	seven	vertebrae.	The	lower	five	are	more	similar	to	each	other	than	the	upper	two	(atlas	C1,	axis	C2).	The	lower	five	cervical	vertebrae	are	made	up	of	the	following	structures:	Vertebral	body:	Is	small	compared	to	the	vertebral	bodies	in	the	rest	of	the	spinal	column	owing	to	the	fact
they	bear	less	weight	than	vertebrae	further	down	the	spine.	Laterally,	the	vertebral	bodies	project	slightly	upwards	creating	the	uncinate	processes.	These	processes	articulate	with	the	bodies	of	the	vertebra	superior	to	them	producing	uncovertebral	joints.	Transverse	processes	(TVP):	A	typical	feature	of	most	vertebrae	in	the	spinal	column;	these
project	laterally	with	one	on	each	side.	In	the	cervical	spine,	the	transverse	processes	are	unique	due	to	the	presence	of	the	foramen	transversarium	or	transverse	foramen.	Within	these	foramen,	or	holes,	of	C1-C6,	run	one	of	the	two	major	arterial	supplies	to	the	brain,	the	vertebral	arteries,	the	other	being	the	internal	carotid	arteries.	Accompanying
the	arteries	are	the	vertebral	veins.	Additionally,	the	transverse	processes	of	the	vertebrae	in	the	cervical	spine	are	grooved	for	passage	of	spinal	nerves.	This	groove	divides	the	transverse	process	such	that	most	laterally,	each	process	has	an	anterior	and	posterior	tubercle,	for	the	attachment	of	muscles.	Spinous	process	(SP):	Project	posteriorly	and
may	be	palpated	in	some	cases	since	they	lie	beneath	the	skin	on	the	back.	The	spinous	processes	of	C3-C5	tend	to	be	short	and	bifid,	meaning	that	they	divide	into	two	parts	posteriorly,	with	the	spinous	process	of	C6	being	slightly	longer	but	still	bifid.	Vertebral	foramen:	Is	the	bony	canal	in	which	the	spinal	cord	runs.	It	is	triangular	in	shape	and
comparatively	large	to	accommodate	the	expansion	of	the	cervical	component	of	the	spinal	cord	that	provides	all	innervation	to	the	upper	limb.	A	similar	enlargement	is	seen	in	the	lumbar	spinal	cord	to	accommodate	innervation	of	the	lower	limb.	The	vertebral	foramen	is	made	up	of	the	posterior	aspect	of	the	vertebral	body	and	the	vertebral	arch.
Vertebral	arch:	Refers	to	the	posterolateral	bony	components	of	the	vertebral	foramen.	Extending	posteriorly	from	each	side	of	the	vertebral	body	is	a	pedicle	that	runs	between	the	body	and	the	transverse	process.	The	two	lamina	(one	on	each	side)	extend	from	the	transverse	processes	to	meet	posteriorly	at	the	spinous	process.	Articular	processes
(4):	These	are	located	immediately	posterior	to	the	transverse	process	and	its	foramen	transversarium.	There	are	two	superior	and	two	inferior	processes.	Each	process	has	a	smooth	surface	known	as	an	articular	facet.	The	two	superior	facets	will	articulate	with	the	two	inferior	facets	of	the	vertebra	above,	creating	the	zygapophyseal	(or	facet)	joints.
They	may	be	referred	to	as	joints	of	the	vertebral	arch	since	the	processes	themselves	form	on	the	lateral	bony	components	of	the	arch.	When	the	vertebrae	are	stacked	one	on	top	of	the	other,	the	vertebral	arch,	articular	processes,	and	zygapophyseal	joints	of	adjacent	vertebrae	create	a	passageway	for	spinal	nerves	known	as	the	intervertebral
foramen.	The	intervertebral	foramen	allows	the	spinal	nerves	at	each	vertebral	level	to	exit	the	vertebral	canal.	Finally,	the	almost	horizontal	orientation	of	the	articular	facets	in	the	cervical	spine	is,	in	part,	responsible	for	giving	the	cervical	spine	the	greatest	variety	and	range	of	movement.	Test	your	knowledge	of	the	cervical	spine	with	this	quiz.
The	first	two	cervical	vertebrae	are	specialized	vertebrae	adapted	to	allow	movement	of	the	head	and	to	accommodate	articulation	with	the	cranium,	or	skull.	Atlas	(C1)	Unlike	other	vertebrae,	the	atlas	does	not	have	a	spinous	process	or	a	body.	When	seen	from	above,	the	atlas	is	really	a	ring	shape	that	thickens	laterally	to	produce	the	lateral
masses,	which	are	joined	by	anterior	and	posterior	arches.	The	anterior	arch	has	three	features	to	note:	an	anterior	tubercle	on	the	anterior	surface	a	facet	for	the	dens	of	the	axis	on	the	posterior	surface	and	on	either	side	of	the	facet,	a	tubercle	for	the	transverse	ligament	that	holds	the	dens	in	place	The	posterior	arch,	instead	of	a	spinous	process,
has	a	posterior	protrusion	known	as	the	posterior	tubercle.	In	addition,	grooves	for	the	vertebral	arteries	lay	just	posterior	to	the	superior	articular	facets	located	on	the	lateral	masses.	On	the	superior	and	inferior	surfaces	of	the	lateral	masses	are	facets	for	articulations	with	other	bones.	Superiorly,	the	facets	articulate	with	the	occipital	condyles	of
the	occipital	boneof	the	skull,	and	form	the	atlanto-occipital	joints.	Inferiorly,	the	facets	articulate	with	the	axis,	forming	the	lateral	atlanto-axial	joints.	Protruding	laterally	from	the	lateral	masses	are	the	transverse	processes	of	the	atlas	that	again	feature	the	foramen	transversarium.	Overview	of	the	cervical	spine	and	bones	Axis	(C2)	The	axis	is	more
similar	to	the	rest	of	the	cervical	spine	vertebrae	than	the	atlas	but	it	does	have	an	incredibly	unique	feature;	the	dens,	or	odontoid	process.	Often	characterized	as	tooth-like	or	peg-like,	this	process	is	larger	and	longer	than	most	other	anatomical	processes	and	extends	from	the	body	of	C2.	The	dens	and	the	spinal	cord	are	encircled	by	the	atlas.	The
dens	makes	an	articulation	with	the	posterior	surface	of	the	anterior	arch	of	the	atlas	(the	median	atlantoaxial	joint)	and	is	held	in	place	by	the	transverse	ligament.	The	dens,	and	its	articulation	with	the	atlas,	acts	as	a	pivot	around	which	rotation	of	the	head	can	occur.	The	transverse	ligament	runs	posterior	to	the	dens	(and	anterior	to	the	spinal
cord),	forming	the	posterior	wall	of	the	joint	On	the	posterior	aspect	of	the	dens	are	two	facets	for	attachment	of	the	alar	ligaments.	These	ligaments	connect	the	dens	to	the	medial	aspect	of	each	occipital	condyle	and	help	restrict	excessive	rotation	of	the	head.	Note:	the	atlanto-occipital	joints	allow	for	nodding,	flexion/extension,	or	yes	motions	of	the
head.	The	articulations	between	the	atlas	and	axis	(the	two	lateral	atlantoaxial	joints	and	the	median	atlantoaxial	joint	between	the	dens	and	the	atlas)	allow	for	rotation	of	the	head	or	no	motions.	C7	C7	Is	atypical	for	three	reasons.	The	first	is	that	the	spinous	process	of	C7	is	the	longest	and	can	be	easily	palpated	when	the	head	is	flexed	forward	as	it
is	quite	prominent	in	this	position.	In	addition,	the	spinous	process	is	not	bifid.	Finally,	the	foramen	transversarium	is	quite	small	compared	to	the	size	of	the	transverse	process	and	does	not	contain	the	vertebral	arteries,	just	vertebral	veins.	Although	not	technically	a	bony	component,	the	intervertebral	discslie	in	between	all	cervical	vertebrae	with
the	exception	of	C1	and	C2.	These	discs	can	be	quite	significant	clinically	as	they	make	up	the	inferior	half	of	the	anterior	border	of	the	intervertebral	and	vertebral	foramina.	They	are	also	considered	to	create	symphysis	joints	(a	type	of	cartilaginous	joint)	with	the	vertebrae	superior	and	inferior	to	each	disc,	providing	the	spinal	column	with	rigidity.
The	discs	allow	movement	between	vertebrae,	but	also	function	as	shock	absorbers,	providing	a	cushion	between	the	vertebrae	during	weight-bearing	activities.	The	outer	component	of	the	disc	is	known	as	the	annulus	fibrosus.	It	is	made	of	fibrocartilage,	and	functions	to	contain	the	inner	segment	of	the	disc:	the	nucleus	pulposus.	Intervertebral	disc
(ventral	view)	Note:	The	strong	and	fibrous	annulus	fibrosus	is	thinner	posteriorly	(i.e.	where	it	makes	up	part	of	the	anterior	portion	of	the	intervertebral	and	vertebral	foramina),	and	may	actually	be	incomplete	in	the	cervical	region	of	adults.	Under	these	conditions,	the	more	semifluid	nucleus	pulposus	can	be	pushed	posteriorly,	especially	when	the
neck	is	flexed	as	this	places	pressure	on	the	disc	anteriorly.	This	can	cause	the	nucleus	pulposus	to	bulge	posteriorly	(a	herniated	disc)	and	impinge	on	a	spinal	nerve,	causing	pain.	The	cervical	spine	ligaments	are	a	combination	of	ligaments	that	continue	from	lower	regions	of	the	vertebral	column	(that	change	names	as	they	reach	C2)	and	ligaments
that	are	unique	to	the	cervical	spine.	Anterior	longitudinal	ligament	(ALL):	Attaches	to	and	covers	the	anterior	and	lateral	aspects	of	the	vertebral	bodies	and	intervertebral	discs.	This	ligament	extends	from	the	anterior	surface	of	the	sacrum	to	C2.	From	C2	to	C1	it	is	known	as	the	anterior	atlantoaxial	membrane,	and	from	C1	to	the	anterior	aspect	of
the	foramen	magnum	as	the	anterior	atlanto-occipital	membrane.	These	are	the	only	spinal	ligaments	that	limit	hyperextension	of	the	vertebral	column.	Posterior	longitudinal	ligament	(PLL):	Is	a	much	narrower	ligament	that	runs	along	the	posterior	aspect	of	the	vertebral	bodies,	or	alternatively,	along	the	anterior	aspect	of	the	vertebral	canal	(the
canal	is	made	up	of	all	of	the	vertebral	foramen	stacked	on	top	of	one	another).	It	extends	from	the	sacrum	to	C2.	From	C2,	the	PLL	strengthens	and	becomes	known	as	the	tectorial	membrane.	It	then	passes	through	the	foramen	magnum	to	attach	to	the	floor	of	the	cranial	cavity.	Functionally,	it	weakly	resists	hyperflexion	of	the	vertebral	column,
and	helps	prevent	posterior	herniations	of	the	nucleus	pulposus.	Note:	The	PLL	does	not	help	prevent	posterolateral	herniations	as	it	is	absent	in	this	region.	Ligamentum	flavum	(pl.	flava):	Runs	between	the	lamina	of	adjacent	vertebrae.	Because	of	its	location,	along	with	limiting	hyperflexion,	these	ligamentous	sections	help	enclose	the	posterior
aspect	of	the	vertebral	canal.	They	also	assist	in	straightening	the	spinal	column	after	flexion.	As	with	the	ALL,	the	ligamentum	flava	continues	from	C2	and	C1	as	the	posterior	atlanto-axial	and	atlanto-occipital	membranes.	These	membranes	limit	excessive	motion	at	the	atlanto-occipital	joints.	Intertransverse	ligament:	Runs	between	the	transverse
processes	of	adjacent	vertebrae.	Interspinous	ligament:	Is	a	weak	ligament	that	runs	between	the	spinous	processes	of	adjacent	vertebrae.	Nuchal	ligament:	Is	a	continuation	of	the	supraspinous	ligament	in	the	cervical	spine	(C7	and	above).	Like	the	supraspinous	ligament	in	the	rest	of	the	vertebral	column,	it	runs	along	the	tips	of	the	spinous
processes	and	is	quite	strong.	It	differs	however	in	the	cervical	region,	by	extending	posteriorly	away	from	the	spinous	processes.	This	accommodates	for	muscular	attachment,	along	with	resisting	hyperflexion.	Alar	ligament:	Runs	from	the	posterior	aspect	of	the	dens	of	C2	to	the	lateral	margins	of	the	foramen	magnum.	Apical	ligament:	Connects	the
tip	or	apex	of	the	dens	of	C2	to	the	anterior	aspect	of	the	foramen	magnum.	Transverse	ligament:	Holds	the	dens	against	the	posterior	aspect	of	the	anterior	arch	of	C1.	Arising	from	this	ligament	are	superior	and	inferior	longitudinal	ligamentous	bands	that	attach	the	dens	to	the	occipital	bone	and	to	the	body	of	C2.	In	combination,	the	transverse
ligament	and	the	bands	are	known	as	the	cruciate	ligament.	The	cervical	spinal	cord	is	the	site	from	which	many	important	nerves	arise.	Many	of	these	nerves	originate	in	one	of	two	plexuses:	the	cervical	or	brachial	plexus.	Arises	from	the	anterior	rami	of	the	spinal	nerves	associated	with	C1-C4	(some	texts	include	the	C5	nerve	root).	This	plexus	lies
deep	to	the	sternocleidomastoid	(SCM)	muscleand	anteromedial	to	the	levator	scapulaeand	middle	scalene	muscles.	The	branches	of	the	cervical	plexus	can	be	categorized	as	either	muscular	or	cutaneous.	Muscular	branches	Phrenic	nerve	(C3-5):	supplies	the	diaphragm.	Ansa	cervicalis	(C1-3):	supplies	the	infrahyoid	muscles.	Suboccipital	Nerve
(C1):	supplies	the	suboccipital	muscles.	Nerves	roots	of	C1-C3:	supply	prevertebral	muscles.	The	cervical	plexus	also	contributes	branches	to	these	nerves:	Cutaneous	branches	Lesser	occipital	(C2):	skin	of	the	neck	and	scalp.	Great	auricular	(C2,3):	skin	surrounding	the	ear.	Transverse	cervical	(C2,3):	skin	over	the	anterior	cervical	region.
Supraclavicular	(C3,4):	skin	over	the	clavicleand	shoulder.	It	arises	from	the	anterior	rami	of	the	spinal	nerves	associated	with	C5-T1	where	the	nerve	roots	appear	between	the	anterior	and	middle	scalene	muscles.	The	nerve	roots	quickly	combine	to	form	nerve	trunks:	nerve	roots	C5	and	C6	form	the	upper	trunk,	C7	the	middle	trunk,	and	C8	and	T1
the	lower	trunk.	Each	trunk	divides	into	an	anterior	and	posterior	division,	which	then	combine	to	form	three	cords,	the	lateral,	medial,	and	posterior	cords.	The	cords	then	combine	to	form	the	five	major	nerves	that	supply	the	majority	of	the	upper	limb.	Musculocutaneous	(C5-7):	Supplies	muscles	of	the	anterior	compartment	of	the	arm,	and	the
skinof	lateral	forearm.	Median	(C5-8,	T1):	Supplies	the	majority	of	the	muscles	in	the	anterior	compartment	of	the	forearm,	and	the	skin	of	the	lateral	3	and	a	half	fingers	(mostly	palmar	aspect)	and	palm.	Ulnar	(C8,	T1):	Supplies	the	majority	of	the	intrinsic	muscles	of	the	hand,	and	the	skin	of	the	medial	1	and	a	half	fingers	and	hand	(palmar	and
dorsal	aspects).	Radial	(C5-8,	T1):	Supplies	all	muscles	in	the	posterior	compartments	of	the	arm	and	forearm,	and	the	skin	of	lateral	3	and	a	half	fingers	(dorsal	aspect).	Axillary	(C5,6):	Supplies	the	deltoid	and	teres	minor	muscles,	and	the	skin	over	the	deltoid.	Also	arising	from	the	brachial	plexus	are	a	number	of	minor	nerves.	In	addition	to	the
dorsal	scapular	and	long	thoracic	nerves	mentioned	previously,	these	minor	nerves	are	the:	Nerve	to	subclavius	(C5,6):	Supplies	the	subclavius	muscle.	Suprascapular	(C5,6):	Supplies	two	of	the	rotator	cuff	muscles(the	supraspinatus	and	infraspinatus).	Lateral	pectoral	(C5-7):	Supplies	the	pectoralis	major	muscle.	Medial	pectoral	(C8,	T1):	Supplies
the	pectoralis	major	and	pectoralis	minor	muscles.	Medial	cutaneous	nerves	of	the	arm	and	forearm	(C8,	T1):	Skin	of	the	medial	aspect	of	the	arm	and	forearm.	Thoracodorsal	(C6-8):	Supplies	the	latissimus	dorsi	muscle.	Upper	and	lower	subscapular	(C5,6):	Together	they	supply	one	of	the	rotator	cuff	muscles,	the	subscapularis	muscle.	The	lower
subscapular	nerve	alone	supplies	the	teres	majorand	teres	minor	muscles.	There	are	many	muscles	in	the	cervical	region,	not	all	of	them	attach	to	the	cervical	spine,	but	many	of	them	do.	The	following	are	muscles	that	either	originate	or	insert	(at	least	partially),	or	both,	onto	the	vertebrae	in	the	cervical	spine.	If	a	muscle	attaches	to	the	skull	it	will
move	the	head,	if	it	does	not,	the	muscle	will	only	move	the	neck.	Rectus	capitis	anterior:	Origin	-	TVP	of	C1.	Rectus	capitis	lateralis:	Origin	-	TVP	of	C1.	Longus	capitis:Origin	-	anterior	tubercles	of	TVPs	of	C3-C6.	Longus	colli:	Part	of	origin	-	bodies	of	C5-C7,	TVPs	of	C3-C5,	Insertion	-	anterior	tubercle	of	TVP	of	C1,	bodies	of	C2-C5,	TVPs	of	C5-C6.
Anterior	scalene:	Origin	-	anterior	tubercles	of	TVPs	of	C3-C6.	Middle	scalene:	Origin	-	TVPs	of	C1/C2	->	C7	(specifically	posterior	tubercles	of	TVPs	in	C3-C7).	Posterior	scalene:	Origin	-	posterior	tubercles	of	TVPs	of	C5-C7.	Trapezius:	Part	of	origin	-	nuchal	ligament	and	SP	of	C7.	Levator	scapulae:	Origin	-	TVPs	of	C1	and	C2,	posterior	tubercles	of
TVPs	of	C3	and	C4.	Rhomboid	minor:	Origin	-	lower	end	of	nuchal	ligament	and	SP	of	C7.	Serratus	posterior	superior:	Origin	lower	portion	of	nuchal	ligament	and	SP	of	C7.	Iliocostalis	muscle	Iliocostalis	cervicis:	Insertion	-	TVPs	of	C4-C6.	Iliocostalis	thoracis:	Part	of	insertion	-	TVPs	of	C7.	Longissimus	muscle	Longissimus	capitis:	Part	of	Origin	-
TVPsof	the	lower	three	or	four	cervical	vertebrae.	Longissimus	cervicis:	Insertion	-	TVPs	of	C2-C6.	Spinalis	cervicis:	Insertion	-	SP	of	C2-C4.	Learn	everything	about	the	erector	spinae	muscles	in	our	study	unit:	Learn	fasterDeep	muscles	of	the	backExplore	study	unit	Learn	fasterCervical	spineExplore	study	unit	Damage	to	the	cervical	portion	of	the
spinal	cord	can	be	catastrophic,	resulting	in	various	degrees	of	disability	(i.e.	quadriplegia	and	difficulty	breathing)	or	even	death.	Protection	of	the	spinal	cord	and	spinal	nerves	falls	to	the	vertebral	column	and	its	associated	ligaments	and	muscles.	Dysfunction	or	injury	of	these	components	could	lead	to	pain	and/or	weakness	due	to	obtrusion	of
structures	into	the	intervertebral	or	vertebral	foramina.	Typically	associated	with	pain	in	the	low	back,	disc	herniation	occurs	almost	as	often	in	the	cervical	region.	Tears	or	weakness	in	the	posterolateral	aspect	of	the	intervertebral	disc	can	cause	the	nucleus	pulposus	to	be	squeeze	out	and	impinge	on	either	the	spinal	cord	or	adjacent	spinal
nerve(s).	Degeneration	and	hypertrophy	in	the	ligamentum	flavum	and	the	zygapophyseal	joints,	in	addition	to	a	mild	disc	protrusion,	can	cause	a	syndrome	known	as	spinal	stenosis,	or	narrowing	of	the	vertebral	canal.	Symptoms	depend	on	the	spinal	level	at	which	the	disc	herniation	or	stenosis	occurs.	For	example,	a	disc	herniation	between	C5	and
C6	in	the	cervical	region,	would	cause	pain	in	the	neck,	shoulder,	arm,	and	hand.	However,	a	disc	herniation	higher	up,	between	C2	and	C3,	may	affect	the	phrenic	nerve	and	cause	problems	with	breathing.	Change	in	the	tautness	of	the	transverse	ligament	means	that	the	dens	is	not	held	as	tightly	against	the	anterior	arch	of	the	atlas	or	C1,	resulting
in	a	condition	known	as	atlantoaxial	subluxation.	The	transverse	ligament	lies	between	the	dens	and	the	spinal	cord,	therefore,	any	increase	in	motion	of	the	dens	can	result	in	compression	of	the	spinal	cord.	Conditions	in	which	there	is	a	softening	of	connective	tissue	structures,	as	in	20%	of	people	with	Down	syndrome,	can	exhibit	laxity	or	a
complete	lack	of	the	transverse	ligament.	This	misalignment	can	also	occur	as	a	result	of	a	major	trauma	or	some	types	of	arthritis.	For	example,	in	rheumatoid	arthritis,	the	immune	system	erroneously	attacks	tissues	associated	with	synovial	joints,	including	surrounding	ligaments,	leading	to	tissue	inflammation	and	destruction.	This	disease	typically
starts	in	the	joints	of	the	extremities,	but	after	ten	years,	80%	of	patients	will	have	involvement	of	the	cervical	spine.	Symptoms	in	these	cases	can	include:	mild	neck	pain	headaches	progressing	to	weakness	numbness	bowel	and	bladder	dysfunction	trouble	with	walking	or	arm	movements	Laxity	in	cervical	spine	ligaments	causing	atlantoaxial
subluxation	and	compression	of	the	spinal	cord	cannot	be	viewed	with	x-ray.	The	best	way	to	view	the	extent	of	the	subluxation	and	spinal	compression	in	cases	of	rheumatoid	arthritis	is	through	MRI.	Are	the	most	common	cervical	vertebrae	injuries	and	usually	result	from	a	severe	hyperextension	or	hyperflexion	of	the	head	and	the	neck.	Common
causes	of	these	types	of	injuries	are	car	accidents,	diving	in	shallow	waters,	falls	from	horses,	and	football.	If	the	hyperextension	is	severe	enough,	a	fracture	of	C2	can	occur.	When	combined	with	a	rupture	of	the	anterior	longitudinal	ligament	and	adjacent	intervertebral	discs,	where	the	skull,	C1,	and	C2	are	separated	from	the	rest	of	the	spinal
column,	the	spinal	cord	can	be	severely	damaged.	In	these	cases,	the	damage	is	usually	fatal	or	severely	catastrophic.	Less	severe	damage	can	result	in	a	range	of	pain	and	weakness	symptoms	that	range	from	vague	aches	to	loss	of	sensory	and	motor	functions.	In	clinical	life	you	might	as	well	need	to	know	which	landmarks	project	at	which	cervical
vertebral	level.	You	can	easily	remember	this	with	the	mnemonic	"NoaH	Told	MariaH	To	Try	Cervical	Counting";	C1:	Nose	(base),	Hard	palate	C2:	Teeth	C3:	Mandible,	Hyoid	bone	C4:	Thyroid	cartilage	(upper)	C5:	Thyroid	cartilage	(lower)	C6:	Cricoid	cartilage	C7:	Cricoid	cartilage	(just	below)	All	content	published	on	Kenhub	is	reviewed	by	medical
and	anatomy	experts.	The	information	we	provide	is	grounded	on	academic	literature	and	peer-reviewed	research.	Kenhub	does	not	provide	medical	advice.	You	can	learn	more	about	our	content	creation	and	review	standards	by	reading	our	content	quality	guidelines.	References:	R.	L.	Drake,	A.	W.	Vogle,	A.	W.	M.	Mitchell:	Grays	Clinical	Anatomy	for
Students,	3rd	edition,	Churchill	Livingstone	(2015),	p.	69-71,	695-699,	738-747,	844-845,	1028-1030.	J.	L.	Gillick,	J.	Wainwright,	K.	Das:	Rheumatoid	Arthritis	and	the	Cervical	Spine:	A	Review	on	the	Role	of	Surgery.	International	Journal	of	Rheumatology	(2015),	volume	2015,	p.	12	R.	A.	Johnston:	Review	of	the	Spinal	Complications	of	Rheumatoid
Disease.	Neurosurgery	Quarterly	(1998),	volume	8,	issue	3,	p.	206-215.	K.	L.	Moore,	A.	D.	Dalley	II,	A.	M.	R.	Agur:	Clinically	Oriented	ANATOMY,	7th	edition,	Lippincott	Williams	&	Wilkins	(2014),	p.	440-447,	456-507,	721-731,	982-996.	R.	S.	Snell:	Clinical	Anatomy	by	Regions,	9th	edition,	Lippincott	Williams	&	Wilkins	(2012),	p.	351-357,	686-690.	M.
Schuenke,	E.	Schulte,	U.	Schumacher:	Thieme	Altlas	of	Anatomy:	Head,	Neck,	and	Neuroanatomy,	2nd	edition,	Thieme	Medical	Publishers	(2016),	p.	64-71.	Illustrators:	Overview	of	the	cervical	spine	and	bones	-Liene	Znotina	Intervertebral	disc	(ventral	view)	-Paul	Kim	Overview	of	the	brachial	plexus	(ventral	view)	-Begoa	Rodriguez	Cervical	spine:
want	to	learn	more	about	it?Our	engaging	videos,	interactive	quizzes,	in-depth	articles	and	HD	atlas	are	here	to	get	you	top	results	faster.What	do	you	prefer	to	learn	with?I	would	honestly	say	that	Kenhub	cut	my	study	time	in	half.Read	more.Kim	Bengochea,	Regis	University,	Denver	Unless	stated	otherwise,	all	content,	including	illustrations	are
exclusive	property	of	Kenhub	GmbH,	and	are	protected	by	German	and	international	copyright	laws.	All	rights	reserved.	The	neck	is	part	of	a	long	flexible	column,	known	as	the	spinal	column	or	backbone,	which	extends	through	most	of	the	body.	The	neck	is	part	of	a	long	flexible	column,	known	as	the	spinal	column	or	backbone,	which	extends
through	most	of	the	body.	The	cervical	spine	(neck	region)	consists	of	seven	bones	(C1-C7	vertebrae),	which	are	separated	from	one	another	by	intervertebral	discs.	These	discs	allow	the	spine	to	move	freely	and	act	as	shock	absorbers	during	activity.	Attached	to	the	back	of	each	vertebral	body	is	an	arch	of	bone	that	forms	a	continuous	hollow
longitudinal	space,	which	runs	the	whole	length	of	the	back.	This	space,	called	the	spinal	canal,	is	the	area	through	which	the	spinal	cord	and	nerve	bundles	pass.	The	spinal	cord	is	bathed	in	cerebrospinal	fluid	(CSF)	and	surrounded	by	three	protective	layers	called	the	meninges	(dura,	arachnoid,	and	pia	mater).	At	each	vertebral	level,	a	pair	of
spinal	nerves	exit	through	small	openings	called	foraminae	(one	to	the	left	and	one	to	the	right).	These	nerves	serve	the	muscles,	skin	and	tissues	of	the	body	and	thus	provide	sensation	and	movement	to	all	parts	of	the	body.	The	delicate	spinal	cord	and	nerves	are	further	supported	by	strong	muscles	and	ligaments	that	are	attached	to	the	vertebrae.
Cervical	stenosis	occurs	when	the	spinal	canal	narrows	and	compresses	the	spinal	cord	and	is	most	frequently	caused	by	aging.	The	discs	in	the	spine	that	separate	and	cushion	vertebrae	may	dry	out	and	herniate.	As	a	result,	the	space	between	the	vertebrae	shrinks,	and	the	discs	lose	their	ability	to	act	as	shock	absorbers.	At	the	same	time,	the
bones	and	ligaments	that	make	up	the	spine	become	less	pliable	and	thicken.	These	changes	result	in	a	narrowing	of	the	spinal	canal.	In	addition,	the	degenerative	changes	associated	with	cervical	stenosis	can	affect	the	vertebrae	by	contributing	to	the	growth	of	bone	spurs	that	compress	the	nerve	roots.	Mild	stenosis	can	be	treated	conservatively
for	extended	periods	of	time,	as	long	as	the	symptoms	are	restricted	to	neck	pain.	Severe	stenosis	requires	referral	to	a	neurosurgeon.	Age,	injury,	poor	posture	or	diseases	such	as	arthritis	can	lead	to	degeneration	of	the	bones	or	joints	of	the	cervical	spine,	causing	disc	herniation	or	bone	spurs	to	form.	Sudden	severe	injury	to	the	neck	may	also
contribute	to	disc	herniation,	whiplash	,	blood	vessel	destruction,	vertebral	bone	or	ligament	injury	and,	in	extreme	cases,	permanent	paralysis.	Herniated	discs	or	bone	spurs	may	cause	a	narrowing	of	the	spinal	canal	or	the	small	openings	through	which	spinal	nerve	roots	exit.	Neck	pain	may	be	caused	by	disc	degeneration,	narrowing	of	the	spinal
canal,	arthritis	and,	in	rare	cases,	cancer	or	meningitis	.	Symptoms	include:	Neck	or	arm	pain	Numbness	and	weakness	in	the	upper	extremities	hands	Unsteady	gait	when	walking	Muscle	spasms	in	the	legs	Loss	of	coordination	in	arms,	hands,	finger	Loss	of	muscle	tone	in	arms	and/or	hands	Dropping	items	or	loss	of	dexterity	of	hands	You	should
consult	a	neurosurgeon	for	neck	pain	if	you	have	the	above	listed	symptoms	or	the	following:	Neck	pain	after	an	injury	or	blow	to	the	head	or	neck	Fever	or	headache	accompanies	the	neck	pain	Stiff	neck	prevents	touching	chin	to	chest	Progression	of	weakness	or	numbness	of	arms	and/or	legs	Pain	not	improving	after	conservative	management	For
serious	neck	problems,	a	primary	care	physician	and	often	a	specialist,	such	as	a	neurosurgeon,	should	be	consulted	to	make	an	accurate	diagnosis	and	prescribe	treatment.	If	you	experience	sudden	onset	of	weakness,	the	situation	may	be	emergent	and	you	must	seek	medical	attention	at	an	emergency	room,	as	delaying	care	may	lead	to	permanent
neurological	injury.	For	more	gradual	onset	of	symptoms	over	weeks	to	months,	see	your	primary	care	physician	for	potential	referral	to	a	spine	surgeon.	Diagnosis	is	made	by	a	neurosurgeon	based	on	history,	symptoms,	a	physical	examination	and	results	of	tests,	including	the	following.	As	some	degree	of	arthritis	and	spinal	degeneration	is	normal
due	to	aging,	the	neurosurgeon	must	determine	if	findings	on	imaging	studies	correlate	to	symptoms.	Computed	tomography	scan	(CT	or	CAT	scan):	A	diagnostic	image	created	after	a	computer	reads	and	combines	a	multitude	of	thin-cut	X-rays	that	can	show	the	shape	and	size	of	the	spinal	canal,	its	contents	and	the	structures	around	it,	especially
bones.	The	CT	scan	gives	the	neurosurgeon	information	about	abnormalities	of	the	bones,	such	as	bone	spurs,	osteophytes,	presence	of	fusion	and	bone	destruction	due	to	infection	or	tumor.	Electromyogram	and	Nerve	Conduction	Studies	(EMG/NCS):	These	tests	measure	the	electrical	impulse	along	nerve	roots,	peripheral	nerves	and	muscle	tissue.
This	will	indicate	whether	there	is	ongoing	nerve	damage,	if	the	nerves	are	in	a	state	of	healing	from	a	past	injury	or	whether	there	is	another	site	of	nerve	compression.	Magnetic	resonance	imaging	(MRI):	A	diagnostic	test	that	produces	images	of	body	structures	using	powerful	magnets	and	computer	technology;	can	show	the	spinal	cord,	nerve
roots	and	surrounding	areas	as	well	as	enlargement,	degeneration,	disc	herniations,	infections	and	tumors.	Myelogram:	An	X-ray	of	the	spinal	canal	following	injection	of	contrast	material	into	the	surrounding	cerebrospinal	fluid	spaces;	can	show	pressure	on	the	spinal	cord	or	nerves	due	to	herniated	discs,	bone	spurs	or	tumors.	X-rays:	X-rays	can
show	the	boney	structures	of	the	spine.	This	provides	information	on	spinal	alignment,	presence	of	arthritis,	disc	degeneration	and	fractures.	X-rays	are	utilized	as	a	relatively	low	risk	postoperative	imaging	study	to	monitor	the	spine	and	any	instrumentation	placed.	Nonsurgical	treatment	is	the	first	approach	in	patients	with	common	neck	pain	not
involving	trauma.	For	example,	many	patients	with	cervical	disc	herniations	improve	with	conservative	treatment	and	time	and	do	not	require	surgery.	Conservative	treatment	includes	time,	medication,	brief	bed	rest,	reduction	of	strenuous	physical	activity	and	physical	therapy.	A	doctor	may	prescribe	medications	to	reduce	the	pain	or	inflammation
and	muscle	relaxants	to	allow	time	for	healing	to	occur.	An	injection	of	corticosteroids	into	the	joints	of	the	cervical	spine	or	epidural	space	be	used	to	temporarily	relieve	pain.	The	patient	may	be	a	candidate	for	surgery	if:	Conservative	therapy	is	not	helping	Presence	of	progressive	neurological	symptoms	involving	arms	and/or	legs	Difficulty	with
balance	or	walking	In	otherwise	good	health	There	are	several	different	surgical	procedures	that	can	be	utilized,	the	choice	of	which	is	influenced	by	the	specifics	of	each	case.	In	a	percentage	of	patients,	spinal	instability	may	require	that	spinal	fusion	be	performed,	a	decision	that	is	generally	determined	prior	to	surgery.	Spinal	fusion	is	an	operation
that	creates	a	solid	union	between	two	or	more	vertebrae.	Various	devices	(like	screws	or	plates)	may	be	used	to	enhance	fusion	and	support	unstable	areas	of	the	cervical	spine.	This	procedure	may	assist	in	strengthening	and	stabilizing	the	spine	and	may	thereby	help	to	alleviate	severe	and	chronic	neck	pain.	No	matter	which	approach	is	taken,	the
goals	of	surgery	are	the	same:	Decompress	the	spinal	cord	and/or	nerves	Maintain	or	improve	stability	of	the	spine	Maintain	or	correct	the	spinal	alignmentThis	operation	is	performed	on	the	neck	to	relieve	pressure	on	one	or	more	nerve	roots	or	on	the	spinal	cord.	The	cervical	spine	is	reached	through	a	small	incision	in	the	anterior	(front)	of	the
neck.	If	only	one	disc	is	to	be	removed,	it	will	typically	be	a	small	horizontal	incision	in	the	crease	of	the	skin.	If	the	operation	is	more	extensive,	it	may	require	a	slanted	or	longer	incision.	After	the	soft	tissues	of	the	neck	are	separated,	the	intervertebral	disc	and	bone	spurs	are	removed	and	the	spinal	cord	and	nerve	roots	are	decompressed.	The
space	left	between	the	vertebrae	is	filled	with	a	small	piece	of	bone	or	device	through	spinal	fusion.	In	time,	the	vertebrae	will	fuse	or	join	together	across	that	level.	Watch	Procedure:	Anterior	Cervical	Discectomy	and	FusionThe	corpectomy	is	often	done	for	cervical	stenosis	with	spinal	cord	compression	caused	by	bone	spur	formations	that	cannot
be	removed	with	a	discectomy	alone.	In	this	procedure,	the	neurosurgeon	removes	a	part	or	all	of	the	vertebral	body	to	relieve	pressure	on	the	spinal	cord.	One	or	more	vertebral	bodies	may	be	removed,	including	the	adjoining	discs	for	multilevel	disease.	The	space	between	the	vertebrae	is	filled	using	a	small	piece	of	bone	or	device	through	spinal
fusion.	Because	more	bone	is	removed,	the	recovery	process	for	the	fusion	to	heal	and	the	neck	to	become	stable	is	generally	longer	than	with	anterior	cervical	discectomy.	The	surgeon	may	choose	to	support	the	anterior	construct	with	posterior	instrumentation	and	fusion,	depending	on	the	amount	of	spinal	reconstruction	required.	Watch
Procedure:	Anterior	Cervical	Corpectomy	Posterior	Microdiscectomy	This	procedure	is	performed	through	a	small	vertical	incision	in	the	posterior	(back)	of	your	neck,	generally	in	the	middle.	This	approach	may	be	considered	for	a	large	soft	disc	herniation	that	is	located	on	the	side	of	the	spinal	cord.	A	high	speed	burr	is	used	to	remove	some	of	the
facet	joint,	and	the	nerve	root	is	identified	under	the	facet	joint.	The	nerve	root	needs	to	be	gently	moved	aside	to	free	up	and	remove	the	disc	herniation.	Posterior	Cervical	Laminectomy	and	Fusion	This	procedure	requires	a	small	incision	in	the	middle	of	the	back	neck	to	remove	the	lamina.	Removal	of	the	bone	is	done	to	allow	for	removal	of
thickened	ligament,	bone	spurs	or	disc	material	that	may	be	pushing	on	the	spinal	cord	and/or	nerve	roots.	The	foramen,	the	passageway	in	the	vertebrae	through	which	the	spinal	nerve	roots	travel,	may	also	be	enlarged	to	allow	the	nerves	to	pass	through.	Depending	on	the	severity	of	the	degeneration	and	amount	of	reconstruction	required,	the
surgeon	may	determine	that	a	posterior	spinal	fusion	is	needed	in	addition	to	the	laminectomy	to	maintain	proper	spinal	stability	and	alignment.	This	may	reduce	the	risk	of	requiring	future	interventions	at	those	levels.	Watch	Procedure:Posterior	Cervical	Laminectomy	and	Fusion	Although	complications	are	fairly	rare,	as	with	any	surgery,	the
following	risks	may	be	associated	with	cervical	spine	surgery:	Infection	Chronic	neck	or	arm	pain	Inadequate	symptom	relief	Damage	to	the	nerves	and	nerve	roots	Damage	to	the	spinal	cord	(about	1	in	10,000),	resulting	in	paralysis	Spinal	instability	Damage	to	the	esophagus,	trachea	or	vocal	cords	from	anterior	approach	Injury	to	the	carotid	or
vertebral	arteries,	which	could	result	in	stroke	from	anterior	approach	Fusion	that	does	not	occur	pseudarthrosis	Instrumentation	breakage	and/or	failure	Persistent	swallowing	or	speech	disturbance	Leakage	of	cerebral	spinal	fluid	The	doctor	will	give	specific	instructions	post-surgery	and	usually	prescribe	pain	medication.	The	doctor	will	help
determine	when	the	patient	can	resume	normal	activities	such	as	returning	to	work,	driving	and	exercising	depending	on	the	type	of	surgery.	Some	patients	may	benefit	from	supervised	rehabilitation	or	physical	therapy	after	surgery.	Discomfort	is	expected	while	the	patient	gradually	returns	to	normal	activity,	but	pain	is	a	warning	signal	that	he	or
she	might	need	to	slow	down.	Postoperatively,	the	neurosurgeon	may	elect	to	obtain	x-rays	of	the	spine	to	assess	alignment,	status	of	the	instrumentation	and	fusion	and	generally	monitor	levels	of	the	spine	adjacent	to	the	surgery.	Case:	Cervical	stenosis	Figure.	The	MRI	(left)	shows	cervical	stenosis	at	C4,	C5	and	C6	with	a	small	degree	of	movement
at	C3-C4.	There	is	also	loss	of	the	normal	spinal	alignment	and	cervical	lordosis	due	to	the	degeneration.	There	are	osteophytes	(bone	spurs)	shown	on	the	CT	(middle)	that	are	pushing	on	the	spinal	cord.	The	postoperative	x-ray	(right)	shows	restoration	of	normal	cervical	lordosis	with	proper	restoration	of	disc	space	height.	The	AANS	does	not
endorse	any	treatments,	procedures,	products	or	physicians	referenced	in	these	patient	fact	sheets.	This	information	is	provided	as	an	educational	service	and	is	not	intended	to	serve	as	medical	advice.	Anyone	seeking	specific	neurosurgical	advice	or	assistance	should	consult	his	or	her	neurosurgeon,	or	locate	one	in	your	area	through	the	AANS	Find
a	Board-certified	Neurosurgeononline	tool.	The	cervical	spine	is	the	first	part	of	the	spinal	column,	consisting	of	7	cervical	vertebrae,	C1-C7.	These	vertebrae	are	ring-like	bony	structures	supporting	the	weight	of	the	head.	The	first	two	bones,	C1	and	C2,	are	highly	specialized,	known	as	the	atlas	and	axis.	Cervical	vertebrae	are	found	in	the	neck
region,	starting	from	the	base	of	the	skull	and	extending	to	the	thoracic	cage	of	the	trunk.	Cervical	Spine	Support	the	heads	weight	and	allow	a	wide	range	of	head	and	neck	movements,	like	nodding	and	rotation.Protect	the	spinal	cord	as	it	passes	through	the	hollow	space	encircled	by	the	7	bones.The	C1	to	C6	vertebrae	contain	small	holes	that	Allow
the	vertebral	artery,	vein,	and	sympathetic	nerves	to	pass	through	and	carry	blood	to	the	brain.	This	is	a	unique	feature	of	the	cervical	vertebrae	as	no	other	spine	bones	have	such	holes.	Atlas	(C1):	Located	at	the	top	of	the	spine,	the	atlas	forms	an	articulation	with	the	occipital	bone,	connecting	the	skull	and	spine.	Its	primary	difference	from	the
other	vertebrae	in	the	cervical	region	is	the	absence	of	a	vertebral	body	and	spinous	process.	Its	lateral	masses	are	connected	by	the	anterior	and	posterior	arches.	Axis	(C2):	It	forms	the	pivot	upon	which	the	Atlas	rotates	(atlanto-axial	joint),	letting	us	rotate	our	head	independently	of	the	body.	The	most	identifiable	landmark	of	this	bone	is	the	strong
odontoid	process	or	dens	that	rises	perpendicularly	from	the	upper	surface	of	the	body	and	articulates	with	the	atlas	anterior	arch.	There	are	also	articulations	between	the	axiss	superior	articular	facets	and	the	atlas	inferior	articular	facets.	Cervical	Vertebrae	Anatomy	Labeled	The	next	five	vertebrae,	C3-C7,	have	the	typical	structure	for	all	the
other	vertebrae	in	the	spine.	The	thick,	cylindrical	part	of	each	of	these	bones	is	called	the	vertebral	body.	This	is	the	load-bearing	part	of	the	bone	and	is	also	the	point	for	intervertebral	articulation.	An	intervertebral	disc	lies	at	the	place	of	articulation	between	two	vertebral	bodies.	It	provides	cushioning	and	helps	absorb	any	shock	of	movement	at
the	joints.	The	next	part	is	the	dorsal	arch	formed	of	two	pedicles	that	arise	at	the	dorsal	part	of	the	vertebral	body.	These	two	pedicles	are	joined	by	two	flat	laminae,	which	join	at	the	midline	to	form	the	spinous	process.	The	dorsal	side	of	the	body,	along	with	the	pedicles	and	laminae,	form	a	ring-like	opening	called	the	vertebral	foramen.	When	the
vertebra	are	stacked	together,	the	vertebral	foramen	forms	an	opening	through	which	the	spinal	cord	runs.	Protecting	the	spinal	cord	is	the	main	purpose	of	this	foramen.The	place	where	the	pedicles	and	laminae	meet	also	has	the	superior	and	inferior	articular	processes,	and	transverse	processes.	The	vertebrae	articulate	with	each	other	through
facet	joints,	and	there	are	the	three	following	joints	in	the	cervical	spine	region:	Atlanto-occipital	joint:	The	synovial	joint	formed	between	the	atlas	(C1)	and	occipital	bone.Atlanto-axial	joint:	The	joint	formed	by	the	articulation	between	the	atlas	and	axis.Uncovertebral	joints:	Small	synovial	joints	between	the	five	typical	vertebrae.	Muscle
attachments:	Lumbar	musclesThoracic	musclesBack	muscles	Ligament	attachments:	Ligamenta	flavaInterspinous	ligamentsNuchal	ligamentSupraspinous	ligament	Your	cervical	spine	the	neck	area	of	your	spine	consists	of	seven	stacked	bones	called	vertebrae.	The	first	two	vertebrae	of	your	cervical	spine	are	unique	in	shape	and	function.	Your	first
vertebra	(C1),	also	called	the	atlas,	is	a	ring-shaped	bone	that	begins	at	the	base	of	your	skull.	Its	named	after	Atlas,	of	Greek	mythology,	who	held	the	world	on	his	shoulders.	The	atlas	holds	your	head	upright.	Your	second	vertebra	(C2),	also	called	the	axis,	allows	the	atlas	to	pivot	against	it	for	the	side-to-side	no	rotation	of	your	head.Your	seven
cervical	vertebrae	(C1	to	C7)	are	connected	at	the	back	of	the	bone	by	a	type	of	joint	(called	facet	joints),	which	allow	for	the	forward,	backward	and	twisting	motions	of	your	neck.Your	cervical	spine	is	also	surrounded	by	muscles,	nerves,	tendons	and	ligaments.	Shock-absorbing	disks,	called	intervertebral	disks,	are	positioned	between	each	vertebra.
Your	spinal	cord	runs	through	the	center	of	your	entire	spine.	Your	spinal	cord	sends	and	receives	messages	from	your	brain,	which	controls	all	aspects	of	your	bodys	functions.What	does	the	cervical	spine	do?Your	cervical	spine	has	several	functions,	including:Protecting	your	spinal	cord.	The	nerves	of	your	spinal	cord	pass	through	a	large	hole
(called	the	vertebral	foramen)	that	passes	through	the	center	of	all	of	your	vertebrae	from	the	base	of	your	skull	through	the	cervical	vertebrae,	the	thoracic	(middle	back)	vertebrae	and	ending	between	the	first	and	second	lumbar	(lower	back)	vertebrae.	Taken	together,	all	the	stacked	vertebrae	of	your	spine	form	a	protective	central	canal	that
protects	your	spinal	cord.Supporting	your	head	and	allowing	movement.	Your	cervical	spine	supports	the	weight	of	your	head	(average	weight	of	10	to	13	pounds).	It	also	allows	your	head	and	neck	to	tilt	forward	(flexion),	backward	(extension),	turn	from	side	to	side	(rotation)	or	bend	to	one	side	(ear-to-shoulder;	lateral	flexion).Providing	a	safe
passageway	for	vertebral	arteries.	Small	holes	in	cervical	spine	vertebrae	C1	to	C6	provide	a	protective	pathway	for	vertebral	arteries	to	carry	blood	to	your	brain.	This	is	the	only	section	of	vertebrae	in	the	entire	spine	that	contains	holes	in	the	bone	to	allow	arteries	to	pass	through.What	are	the	other	muscles	and	soft	tissues	in	the	neck?Other
structures	around	or	involving	your	cervical	spine	include	the	following:Muscles	supporting	your	cervical	spineThe	major	muscles	that	attach	to	your	cervical	spine	include:Sternocleidomastoid.	This	muscle,	one	on	each	side	of	your	neck,	runs	from	behind	your	ear	to	the	front	of	your	neck.	It	attaches	to	your	breast	bone	(sternum)	and	collarbone.
This	muscle	allows	you	to	rotate	your	head	side-to-side	and	tilt	your	chin	upward.Trapezius.	This	pair	of	triangular	muscles	extend	from	the	base	of	your	skull	down	your	cervical	and	thoracic	spine	and	out	to	your	shoulder	blade.	They	help	tilt	your	head	upward/move	your	neck	backward,	rotate	your	head	right	or	left	or	lift	your	shoulder
blade.Levator	scapulae.	This	muscle	attaches	to	your	first	four	cervical	vertebrae	and	the	top	of	your	shoulder	blade	(scapula).	It	helps	lift	your	shoulder	blade,	bend	your	head	to	the	side	and	rotate	your	head.Erector	spinae.	Several	muscles	make	up	this	muscle	group.	In	your	cervical	spine	area,	these	muscles	help	with	posture,	neck	rotation	and
backward	neck	extension.Deep	cervical	flexors.	These	muscles	run	down	the	front	of	your	cervical	spine.	They	allow	you	to	flex	your	neck	forward	neck	and	help	keep	your	cervical	spine	stable.Suboccipital	muscles.	These	four	pairs	of	muscles	connect	the	top	of	your	cervical	spine	with	the	base	of	your	skull.	They	allow	you	to	extend	and	rotate	your
head.Ligaments	of	your	cervical	spineLigaments	in	your	cervical	spine	connect	bone	to	bone	to	help	to	keep	your	cervical	spine	stable.	Three	major	cervical	spine	ligaments	are:Anterior	longitudinal	ligament.	This	ligament	extends	from	the	base	of	your	skull,	down	the	front	of	the	cervical	vertebra.	It	stretches	to	resist	backward	neck	motion.Posterior
longitudinal	ligament.	This	ligament	starts	at	C2	and	extends	down	the	back	of	your	cervical	vertebrae.	It	stretches	to	resist	forward	neck	motion.Ligamentum	flava.	These	ligaments	line	the	backside	of	the	inside	opening	of	each	vertebra	where	your	spinal	cord	passes.	These	ligaments	cover	and	protect	your	spinal	cord	from	behind.Disks	in	the
cervical	spineCervical	disks	are	the	shock	absorber	cushions	that	sit	between	each	vertebra.	A	total	of	six	disks	are	positioned	between	the	seven	cervical	vertebrae	(one	between	two	vertebrae).	In	addition	to	cushioning	against	stresses	placed	on	your	neck,	the	disks	allow	you	to	flex	and	rotate	your	head	more	easily	during	activity.Nerves	in	the
cervical	spineEight	pairs	of	spinal	nerves	exit	through	small	openings	(foramen)	between	every	pair	of	vertebrae	in	your	cervical	spine.	Theyre	labeled	C1	through	C8.	They	stimulate	muscle	movement	in	your	neck,	shoulder,	arm	and	hand,	and	provide	sensation.Cervical	nerves	C1,	C2	and	C3	control	your	forward,	backward	and	side	head	and	neck
movements.	The	C2	nerve	provides	sensation	to	the	upper	area	of	your	head;	C3	gives	sensation	to	the	side	of	your	face	and	back	of	your	head.Cervical	nerve	4	controls	your	upward	shoulder	motion	and	is	one	of	the	nerves	that	controls	your	diaphragm	(muscle	at	the	bottom	of	your	rib	cage	that	helps	you	breathe).	C4	provides	sensation	for	parts	of
your	neck,	shoulders	and	upper	arms.Cervical	nerve	5	controls	the	deltoid	muscles	of	your	shoulders	and	your	biceps.	C5	provides	sensation	to	the	upper	part	of	your	upper	arm	down	to	your	elbow.Cervical	nerve	6	controls	the	extensor	muscles	of	your	wrist	and	is	involved	in	the	control	of	your	biceps.	C6	provides	sensation	to	the	thumb	side	of	your
forearm	and	hand.Cervical	nerve	7	controls	your	triceps	and	wrist	extensor	muscles.	C7	provides	sensation	to	the	back	of	your	arm	into	your	middle	finger.Cervical	nerve	8	controls	your	hands	and	gives	sensation	to	the	pinky	side	of	your	hand	and	forearm.Spinal	cordYour	spinal	cord	is	a	bundle	of	nerve	tissue	that	extends	from	the	lower	part	of	your
brain	to	your	body.	It	carries	messages	between	your	brain	and	the	muscles	mentioned	above.A	long,	flexible	column	extending	through	most	of	your	upper	body,	the	spinal	column	consists	of	seven	bones	called	vertebrae.	The	first	vertebra,	called	C1	or	atlas,	can	be	found	at	the	base	of	your	skull	and	is	responsible	for	holding	your	head	upright.	The
second	vertebra,	C2	(axis),	allows	C1	to	pivot	against	it	so	you	can	move	your	head	side-to-side.Connected	at	the	back	of	the	bone	by	facet	joints,	your	seven	cervical	vertebrae	collectively	allow	for	various	motions	of	your	neck	and	act	as	shock	absorbers	whenever	your	spine	moves	freely.	The	vertebrae	may	be	affected,	though,	by	conditions	like	disc
disease	or	arthritis.Your	spinal	cord	also	plays	a	vital	role	in	controlling	all	aspects	of	your	body's	functions	by	sending	and	receiving	messages	from	and	to	your	brain.	The	cervical	spine	has	the	same	backward	C-shape	as	the	lumbar	spine	but	is	much	more	flexible.Want	to	learn	more	about	the	functions	of	your	cervical	spine?	Keep	reading	to	find
out!Several	essential	functions	are	performed	by	your	cervical	spine,	including	the	following:Providing	protection	for	your	spinal	column:	Extending	from	the	brain	and	running	through	the	cervical	and	thoracic	spine,	your	spinal	cord	encompasses	a	bundle	of	nerves.	The	stacked	vertebrae	of	your	spine	keep	these	nerves	shielded	inside	a	protective
central	canal	known	as	the	spinal	canal.Supporting	the	head	and	allowing	for	its	range	of	motion:	The	average	weight	of	an	adult	head	is	between	10	and	13	pounds,	and	your	cervical	spine	supports	this	weight	while	also	allowing	the	head	to	move	freely.	Your	cervical	spine	gives	your	neck	the	flexibility	to	move	forward	or	backward	or	to	bend	from
side	to	side.Creating	a	passageway	for	vertebral	arteries:	Vertebral	arteries	carry	blood	to	the	brain	via	small	holes	in	the	cervical	spine	that	provide	them	with	a	safe	passageway	to	facilitate	blood	flow.	This	is	the	only	section	of	the	spine	that	has	these	openings.	The	cervical	spine	is	one	of	the	most	complex	regions	in	your	body	because	it	contains
many	critical	nerves,	blood	vessels,	and	joints.Neck	pain	or	pain	in	the	head,	shoulders,	jaw,	arms,	or	legs,	and	feelings	of	numbness	or	weakness	are	all	common	symptoms	that	may	arise	from	cervical	spine	disorder.These	cervical	spine	disorders	typically	arise	from	injury	or	the	degeneration	of	the	structures	in	the	spine.	From	smoking	to	stress,
aging,	and	standard	"wear	and	tear"	over	the	years,	various	problems	may	arise	that	could	affect	the	health	of	your	cervical	spine.Here	are	some	examples	of	the	conditions	and	disorders	that	may	arise	from	cervical	spine	damage:Cervical	radiculopathy:	When	cervical	vertebrae	pinch	a	nerve,	you	may	experience	symptoms	like	tingling,	numbness,	or
weakness	in	your	arm,	hands,	or	fingers.	These	sensations	may	spread	or	remain	local.Cervical	spinal	stenosis:	When	your	spinal	canal	narrows	around	the	spinal	cord,	that	reduces	the	amount	of	space	available	for	your	spinal	cord	and	nerves.	As	a	result,	your	spinal	cord	or	nerves	may	become	irritated.If	you're	experiencing	symptoms	of	a	cervical
spine	disorder,	schedule	an	appointment	with	your	primary	care	provider	as	soon	as	possible.Various	cervical	spine	disorders,	conditions,	and	neck	problems	can	be	addressed	with	surgery.	When	these	conditions	put	pressure	on	the	spinal	cord	or	nerves	coming	from	the	spine,	surgery	may	be	recommended	to	reverse	trauma	or	resolve	an	issue	with
instability.Here	are	some	common	surgical	treatment	options	for	those	with	cervical	spine	conditions:Cervical	spinal	decompression	surgery:	This	alleviates	pain	caused	by	pinched	nerves,	pressure,	or	compression	of	your	spinal	cord.	Your	surgeon	removes	a	portion	of	a	disc	to	take	pressure	off	a	nerve	root,	resulting	in	increased	comfort	and
mobility.Cervical	laminectomy:	To	remove	excessive	pressure	from	nerve	roots,	your	surgeon	will	remove	a	portion	of	the	vertebral	bone	called	the	lamina	to	make	more	room	for	your	spinal	cord	and	spinal	nerve.Posterior	Microdiscectomy:	Using	a	microscope,	your	surgeon	will	remove	disc	material	from	under	the	nerve	root.	This	procedure	is	done
through	a	small	incision	in	the	back	of	your	neck.	This	procedure	has	been	shown	to	be	effective	in	treating	leg	pain	and	is	often	performed	on	those	with	large	soft	disc	herniations.	Cervical	spinal	fusion:	This	surgery	may	result	in	some	lost	flexibility,	but	it	will	limit	painful	symptoms	and	stabilize	the	spine.	To	do	so,	your	surgeon	will	remove	the
spinal	discs	between	two	or	more	vertebrae	and	permanently	connect	them.Non-surgical	and	minimally	invasive	treatment	options	are	available	to	treat	many	conditions	affecting	the	cervical	spine.	Depending	on	the	cause	and	severity	of	your	cervical	spine	issue,	you	may	be	eligible	for	one	of	these	options.	Your	healthcare	provider	may	also
recommend	less	invasive	options	like	ice,	rest,	heat,	or	avoiding	strenuous	exercise	if	symptoms	of	your	conditions	are	not	severe.The	cervical	spine	is	the	most	superior	portion	of	the	vertebral	column,	lying	between	the	cranium	and	the	thoracic	vertebrae.It	consists	of	seven	distinct	vertebrae,	two	of	which	are	given	unique	names:The	first	cervical
vertebrae	(C1)	is	known	as	the	atlas.The	second	cervical	vertebrae	(C2)	is	known	as	theaxis.In	this	article,	we	shall	look	at	the	anatomy	of	the	cervical	vertebrae	their	characteristic	features,	articulations	and	clinical	relevance.BodyParts3D,	The	Database	Center	for	Life	Science.Fig	1Overview	of	the	location	of	the	cervical	spine.	The	cervical	vertebrae
have	three	main	features	which	distinguish	them	from	other	vertebrae:Triangular	vertebral	foramen.Bifid	spinous	process	this	iswhere	the	spinous	process	splits	into	two	distally.Transverse	foramina	holesin	the	transverse	processes.	They	give	passage	to	the	vertebral	artery,	vein	and	sympathetic	nerves.Fig	2Characteristic	features	of	a	cervical
vertebraeAtlas	and	AxisThe	atlas	and	axis	have	additional	features	that	mark	them	apart	from	the	other	cervical	vertebrae.AtlasThe	atlas	is	the	first	cervical	vertebra	and	articulates	with	the	occiput	of	the	head	and	the	axis	(C2).It	differs	from	the	other	cervical	vertebrae	in	that	it	has	no	vertebral	body	and	no	spinous	process.	Instead,	the	atlas	has
lateral	masseswhich	are	connected	by	an	anterior	and	posterior	arch.Each	lateral	mass	contains	a	superior	articular	facet	(for	articulation	with	occipital	condyles),	and	an	inferior	articular	facet	(for	articulation	with	C2).The	anterior	arch	contains	a	facet	for	articulation	with	the	dens	of	the	axis.	This	is	secured	by	the	transverse	ligament	of	the	atlas
which	attaches	to	the	lateral	masses.	The	posterior	arch	has	a	groove	for	the	vertebral	artery	and	C1	spinal	nerve.AxisThe	axis	(C2)	is	easily	identifiable	due	to	its	dens	(odontoid	process)	which	extends	superiorly	from	the	anterior	portion	of	the	vertebra.The	dens	articulates	with	theanterior	arch	of	the	atlas,	in	doing	so	creating	the	medial	atlanto-
axial	joint.	This	allows	for	rotation	of	the	head	independently	of	the	torso.The	axis	also	contains	superior	articular	facets,	which	articulate	with	the	inferior	articular	facets	of	the	atlas	to	form	the	two	lateral	atlanto-axial	joints.Fig	3The	bony	landmarks	of	the	atlas	and	axis.	The	joints	of	the	cervical	spine	can	be	divided	into	two	groups	those	that	are
present	throughout	the	vertebral	column,	and	those	unique	to	the	cervical	spine.Present	throughout	Vertebral	ColumnThere	are	two	different	joints	present	throughout	the	vertebral	column:Between	vertebral	bodies	adjacent	vertebral	bodies	are	joined	by	intervertebral	discs,	made	of	fibrocartilage.	This	is	a	type	of	cartilaginous	joint,	known	as	a
symphysis.Between	vertebral	arches	formed	by	the	articulation	of	superior	and	inferior	articular	processes	from	adjacent	vertebrae.	It	is	a	synovial	type	joint.Unique	to	Cervical	SpineThere	are	two	joints	unique	to	the	cervical	spine	the	atlanto-axial	(x3)	and	atlanto-occipital	joints	(x2).Theatlanto-axial	jointsareformed	by	the	articulation	between
theatlasand	theaxis:Lateral	atlanto-axial	joints	(x2)	formed	by	the	articulation	between	theinferior	facetsof	thelateral	masses	of	C1	and	thesuperior	facets	of	C2.	These	are	plane	type	synovial	joints.Medial	atlanto-axial	joint	formed	by	the	articulation	of	thedensof	C2	with	thearticular	facetof	C1.	This	is	a	pivot	type	synovial	joint.Theatlanto-occipital
joints	consist	of	an	articulation	between	thespine	and	the	cranium.	They	occur	between	then	superior	facets	of	the	lateral	masses	of	the	atlas	and	the	occipital	condyles	at	the	base	of	the	cranium.	These	are	condyloid	type	synovial	joints,	and	permit	flexion	at	the	head	i.e.	nodding.	There	are	six	major	ligaments	to	consider	in	the	cervical	spine.	The
majority	of	these	ligaments	are	present	throughout	the	entire	vertebral	column.Present	throughout	Vertebral	ColumnAnterior	and	posterior	longitudinal	ligaments	long	ligaments	that	run	the	length	of	thevertebral	column,	covering	the	vertebral	bodies	and	intervertebral	discs.Ligamentum	flavum	connects	the	laminae	of	adjacent
vertebrae.Interspinous	ligament	connects	the	spinous	processes	of	adjacent	vertebrae.Unique	to	Cervical	SpineNuchalligament	a	continuation	of	the	supraspinous	ligament.	It	attaches	to	the	tips	of	the	spinous	processes	from	C1-C7	and	provides	the	proximal	attachment	for	the	rhomboids	and	trapezius.Transverse	ligament	of	the	atlas	connects	the
lateral	masses	of	the	atlas,	and	in	doing	so	anchors	the	dens	in	place.(Note:	Some	texts	consider	the	interspinous	ligament	to	be	part	of	the	nuchal	ligament).Fig	4Ligaments	of	the	cervical	spine.	The	cervical	spine	has	a	close	relationship	with	several	neurovascular	structures	in	the	neck.The	transverse	foramina	of	the	cervical	vertebrae	provide	a
passageway	by	which	the	vertebral	artery,	vein	and	sympathetic	nerves	can	pass.	The	only	exception	to	this	is	C7	where	thevertebral	artery	passes	around	the	vertebra,	instead	of	through	the	transverse	foramen.The	spinal	nerves	are	intimately	related	to	the	cervical	vertebrae.	They	extend	from	above	their	respective	vertebrae,	through	the
intervertebral	foramen	created	by	the	joints	at	the	articular	processes.	Again,	C7	is	an	exception	it	has	a	set	of	spinal	nerves	extending	from	above	(C7)	and	below	(C8)	the	vertebra.	Therefore,	there	are	eight	spinal	nerves	associated	with	seven	cervical	vertebrae.Fig	5The	right	vertebral	artery.	Note	its	course	through	the	transverse	foramina	of	the
cervical	vertebrae.	A	vertical	fall	onto	an	extended	neck	e.g.	diving	into	excessively	shallow	water	can	compress	the	lateral	masses	of	theatlasbetween	the	occipital	condyles	and	the	axis.	This	causes	them	to	be	driven	apart,	fracturing	one	or	both	anterior/posterior	arches.If	the	fall	occurs	with	enough	force,	the	transverse	ligament	of	the	atlas	may
also	be	ruptured.Since	the	vertebral	foramen	is	large,	it	is	unlikely	that	there	will	be	damage	to	the	spinal	cord	at	the	C1	level.	However,	there	may	be	damage	further	down	the	vertebral	column.Hyperextension	(Whiplash)	InjuryA	rear-end	traffic	collision	or	a	poorly	performed	rugby	tackle	can	both	result	in	the	head	being	whipped	back	on	the
shoulders,	causing	whiplash.	In	minor	cases,	the	anterior	longitudinal	ligament	of	the	spine	is	damaged	which	is	acutely	painful	for	the	patient.In	more	severe	cases,	fractures	can	occur	to	any	of	the	cervical	vertebrae	as	they	are	suddenly	compressed	by	rapid	deceleration.	Again,	since	the	vertebral	foramen	is	large	there	is	less	chance	of	spinal	cord
involvement.The	worst-case	scenario	for	these	injuries	is	that	dislocation	or	subluxation	of	the	cervical	vertebrae	occurs.	This	often	happens	at	the	C2	level,	where	the	body	of	C2	moves	anteriorly	with	respect	to	C3.	Such	an	injury	may	well	lead	to	spinal	cord	involvement,	and	as	a	consequence	quadriplegia	or	death	may	occur.	More	commonly,
subluxation	occurs	at	the	C6/C7	level	(50%	of	cases).Hangmans	FractureHangmans	fracture	refers	to	a	fracture	of	the	pars	interarticularis	(bony	column	between	the	superior	and	inferior	articular	facets	of	the	axis).	It	typically	occurs	as	a	result	of	high	velocity	hyperextension	and	distraction	of	the	head.Such	an	injury	is	likely	to	be	lethal,	as	either
the	fracture	fragments	or	the	force	involved	are	likely	to	rupture	the	spinal	cord;	causing	deep	unconsciousness,	respiratory	failure	and	cardiac	failure.Fracture	of	the	DensFractures	of	the	odontoid	process	represent	~40%	of	C2	fractures.Often	these	fractures	are	unstable	and	are	at	high	risk	of	avascular	necrosis	due	to	the	isolation	of	the	distal
fragment	from	any	blood	supply.	As	with	any	fracture	of	the	vertebral	column,	there	is	a	risk	of	spinal	cord	involvement.By	James	Heilman,	MD	[CC-BY-SA-3.0],	via	Wikimedia	CommonsFig	6A	fracture	of	the	base	of	the	dens.	Cervical	pain,	also	known	as	neck	pain,	is	a	common	condition	that	affects	many	individuals.	It	refers	to	discomfort	or	soreness
in	the	neck	area,	usually	caused	by	muscle	strain,	poor	posture,	injury,	or	underlying	medical	conditions.	Understanding	what	cervical	pain	can	help	individuals	recognize	and	address	the	issue	effectively.	If	you	suspect	you	or	someone	else	is	experiencing	Cervical	pain,	it	is	crucial	to	seek	immediate	medical	attention	by	calling	emergency	services	or
consult	with	a	Neurologist.	Here	are	some	common	risk	factors	for	cervical	pain:	Poor	Posture	Sedentary	Lifestyle	Repetitive	Strain	Injury	or	Trauma	Age	Obesity	Muscle	Strain	Stress	Medical	Conditions	Genetics	Most	common	symptoms	of	Cervical	Pain	are:	Neck	stiffness	Neck	pain	Headaches	Shoulder	pain	Arm	pain	Muscle	weakness	Numbness
Difficulty	sleeping	Need	an	Appointment?	Clinical	History	and	Physical	Examination:	Review	of	symptoms,	medical	history,	and	physical	exam	findings.	Imaging	Studies:	X-rays:	To	assess	for	bone	abnormalities,	alignment	issues,	or	degeneration.	MRI:	To	evaluate	soft	tissues,	such	as	discs,	nerves,	and	spinal	cord.	CT	Scan:	For	detailed	imaging	of
bones	and	to	assess	fractures	or	abnormalities.	Blood	Tests:	To	rule	out	inflammatory	or	infectious	causes.	Electromyography	(EMG):	To	assess	nerve	function	and	detect	any	nerve	damage.	Cervical	Discography:	To	identify	pain	sources	originating	from	specific	discs.	Posture	and	Gait	Analysis:	To	detect	abnormal	movements	or	postural	issues
contributing	to	pain.	Medications:	Pain	Relievers:	Acetaminophen	or	NSAIDs.	Muscle	Relaxants:	To	alleviate	muscle	spasms.	Corticosteroids:	For	reducing	inflammation.	Physical	Therapy:	Exercises	to	strengthen	neck	muscles	and	improve	flexibility.	Heat	and	Cold	Therapy:	Application	of	heat	or	ice	packs	to	relieve	pain	and	reduce	inflammation.
Chiropractic	Care:	Spinal	adjustments	to	improve	alignment	and	reduce	pain.	Massage	Therapy:	To	relieve	muscle	tension	and	improve	circulation.	Traction:	Mechanical	or	manual	traction	to	relieve	pressure	on	the	cervical	spine.	Acupuncture:	Alternative	therapy	to	manage	pain	and	promote	healing.	Injections:	Epidural	Steroid	Injections:	To	reduce
inflammation	around	the	spinal	nerves.	Nerve	Block	Injections:	To	target	specific	nerve	pain.	Surgery:	In	severe	cases,	procedures	like	discectomy	or	spinal	fusion	may	be	considered.	Maintain	Good	Posture:	Ensure	proper	alignment	when	sitting	and	standing.	Ergonomic	Workspace	Setup:	Use	chairs	and	desks	that	support	good	posture.	Regular



Exercise:	Engage	in	exercises	that	strengthen	neck	and	upper	back	muscles.	Proper	Body	Mechanics:	Use	correct	techniques	for	lifting	and	carrying	objects.	Take	Frequent	Breaks:	Avoid	prolonged	periods	of	sitting	or	repetitive	activities.	Stay	Hydrated:	Drink	plenty	of	water	to	keep	spinal	discs	hydrated.	Use	Proper	Sleeping	Positions:	Support	the
neck	with	an	appropriate	pillow.	Manage	Stress:	Practice	relaxation	techniques	to	reduce	muscle	tension.	When	it	comes	to	managing	cervical	pain,	knowing	the	do's	and	don'ts	can	make	a	significant	difference	in	your	recovery	and	overall	well-being.	By	following	these	guidelines,	you	can	effectively	alleviate	discomfort	and	prevent	further	strain	on
your	neck.	Do's	Don't	Do	maintain	good	posture	while	sitting,	standing,	and	sleeping.	Don't	slouch	or	hunch	over	for	extended	periods.	Do	perform	regular	neck	stretches	and	exercises	recommended	by	a	healthcare	professional	or	physical	therapist.	Don't	perform	exercises	without	proper	guidance	or	if	they	cause	increased	pain.	Do	use	proper
ergonomics	at	work	and	home,	including	adjustable	chairs	and	computer	monitors	at	eye	level.	Don't	engage	in	activities	that	strain	the	neck,	such	as	carrying	heavy	bags	on	one	shoulder.	Do	apply	ice	or	heat	therapy	to	the	affected	area	for	pain	relief	(follow	a	doctor's	recommendation).	Don't	rely	solely	on	heat	or	ice	without	consulting	a	healthcare
provider	first.	Do	practice	relaxation	techniques	like	deep	breathing,	meditation,	or	yoga	to	reduce	stress	and	tension	in	the	neck	muscles.	Don't	ignore	persistent	or	worsening	pain;	seek	medical	advice	promptly.	Do	use	a	supportive	pillow	that	maintains	the	natural	curve	of	your	neck	while	sleeping.	Don't	use	a	pillow	that	is	too	high	or	too	firm,
which	can	strain	the	neck.	Do	consider	over-the-counter	pain	relievers	like	ibuprofen	or	acetaminophen	under	medical	guidance.	Don't	self-medicate	or	exceed	recommended	dosages	without	consulting	a	healthcare	professional.	Do	seek	professional	help	from	a	doctor,	chiropractor,	or	physical	therapist	for	personalized	treatment	and	guidance.	Don't
engage	in	high-impact	activities	or	sudden	movements	that	can	exacerbate	neck	pain.	If	you	suspect	you	or	someone	else	is	experiencing	Cervical	pain,	it	is	crucial	to	seek	immediate	medical	attention	by	calling	emergency	services	or	consult	with	a	Neurologist.	
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