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The	human	skeletal	system	consists	of	all	of	the	bones,	cartilage,	tendons,	and	ligaments	in	the	body.	Altogether,	the	skeleton	makes	up	about	20	percent	of	a	persons	body	weight.An	adults	skeleton	contains	206	bones.	Childrens	skeletons	actually	contain	more	bones	because	some	of	them,	including	those	of	the	skull,	fuse	together	as	they	grow
up.There	are	also	some	differences	in	the	male	and	female	skeleton.	The	male	skeleton	is	usually	longer	and	has	a	high	bone	mass.	The	female	skeleton,	on	the	other	hand,	has	a	broader	pelvis	to	accommodate	for	pregnancy	and	child	birth.Regardless	of	age	or	sex,	the	skeletal	system	can	be	broken	down	into	two	parts,	known	as	the	axial	skeleton
and	the	appendicular	skeleton.The	adult	axial	skeleton	consists	of	80	bones.	Its	made	up	of	the	bones	that	form	the	vertical	axis	of	the	body,	such	as	the	bones	of	the	head,	neck,	chest,	and	spine.Skull	bonesThe	adult	skull	comprises	22	bones.	These	bones	can	be	further	classified	by	location:Cranial	bones.	The	eight	cranial	bones	form	the	bulk	of	your
skull.	They	help	to	protect	your	brain.Facial	bones.	There	are	14	facial	bones.	Theyre	found	on	the	front	of	the	skull	and	make	up	the	face.Auditory	ossiclesThe	auditory	ossicles	are	six	small	bones	found	within	the	inner	ear	canal	in	the	skull.	There	are	three	auditory	ossicles	on	each	side	of	the	head,	known	as	the:malleus	(hammer)incus	(anvil)stapes
(stirrup)They	work	together	to	transmit	sound	waves	from	the	surrounding	environment	to	the	structures	of	the	inner	ear.HyoidThe	hyoid	is	a	U-shaped	bone	found	at	the	base	of	the	jaw.	It	serves	as	a	point	of	attachment	for	muscles	and	ligaments	in	the	neck.Vertebral	columnThe	vertebral	column	is	made	up	26	bones.	The	first	24	are	all	vertebrae,
followed	by	the	sacrum	and	coccyx	(tailbone).The	24	vertebrae	can	be	further	divided	into	the:Cervical	vertebrae.	These	seven	bones	are	found	in	the	head	and	neck.Thoracic	vertebrae.	These	12	bones	are	found	in	the	upper	back.Lumbar	vertebrae.	These	five	bones	are	found	in	the	lower	back.The	sacrum	and	coccyx	are	both	made	up	of	several
fused	vertebrae.	They	help	support	the	weight	of	the	body	while	sitting.	They	also	serve	as	attachment	points	for	various	ligaments.Thoracic	cageThe	thoracic	cage	is	made	up	of	the	sternum	(breastbone)	and	12	pairs	of	ribs.	These	bones	form	a	protective	cage	around	the	organs	of	the	upper	torso,	including	the	heart	and	lungs.Some	of	the	ribs
attach	directly	to	the	sternum,	while	others	are	linked	to	the	sternum	via	cartilage.	Some	have	no	attachment	point	and	are	referred	to	as	floating	ribs.There	are	a	total	of	126	bones	in	the	appendicular	skeleton.	It	consists	of	the	bones	that	make	up	the	arms	and	legs,	as	well	as	the	bones	that	attach	them	to	the	axial	skeleton.Pectoral	girdleThe
pectoral	girdle	is	where	the	arms	attach	to	the	axial	skeleton.	Its	made	up	of	the	clavicle	(collarbone)	and	scapula	(shoulder	blade).	There	are	two	of	each	of	these	one	for	each	arm.Upper	limbsEach	arm	contains	30	bones,	known	as	the:Humerus.	The	humerus	is	the	long	bone	of	the	upper	arm.Radius.	The	radius	is	one	of	two	long	bones	of	the
forearm,	found	on	the	thumb	side.Ulna.	The	ulna	is	the	second	long	bone	of	the	forearm,	found	on	the	pinky	finger	side.Carpals.	The	carpals	are	a	group	of	eight	bones	found	in	the	wrist	area.Metacarpals.	The	metacarpals	are	five	bones	found	in	the	middle	area	of	the	hand.Phalanges.	The	phalanges	are	14	bones	that	make	up	the	fingers.Pelvic
girdleThe	pelvic	girdle,	commonly	known	as	the	hips,	is	where	the	legs	attach	to	the	axial	skeleton.	Its	made	up	of	two	hipbones	one	for	each	leg.Each	hip	bone	consists	of	three	parts,	known	as	the:Ilium.	The	ilium	is	the	top	portion	of	each	hip	bone.Ischium.	The	ischium	is	a	curved	bone	that	makes	up	the	base	of	each	hip	bone.Pubis.	The	pubis	is
located	in	the	front	part	of	the	hip	bone.Lower	limbsEach	leg	is	composed	of	30	bones,	known	as	the:Femur.	The	femur	is	the	large	bone	of	the	upper	leg.Tibia.	The	tibia	is	the	main	bone	of	the	lower	leg.	It	forms	the	shin.Fibula.	The	fibula	is	the	second	bone	in	the	lower	leg,	found	in	the	outer	leg.Patella.	The	patella	is	also	called	the	kneecap.Tarsals.
The	tarsals	are	the	seven	bones	that	make	up	the	ankle.Metatarsal.	The	metatarsals	are	the	five	bones	that	make	up	the	middle	area	of	the	foot.Phalanges.	The	phalanges	are	14	bones	that	comprise	the	toes.	The	skeletal	system	functions	as	the	basic	framework	of	a	body	and	the	entire	body	are	built	around	the	hard	framework	of	Skeleton.	It	is	the
combination	of	all	the	bones	and	tissues	associated	with	cartilages	and	joints.	Almost	all	the	rigid	or	solid	parts	of	the	body	are	the	main	components	of	the	skeletal	system.	Joints	play	an	important	role	in	the	skeletal	system	as	it	helps	in	permitting	the	different	types	of	movements	at	different	locations.	If	the	skeleton	were	without	joints,	then	there
would	be	no	sign	of	the	movements	in	the	human	body.Skeletal	System	AnatomyThis	skeletal	system	can	be	divided	into	the	axial	and	appendicular	systems.	In	an	adult	body,	it	is	mainly	composed	of	206	individual	bones	which	are	organized	into	two	main	divisions:Axial	skeletonAppendicular	skeleton.	Axial	skeletonThe	axial	skeleton	runs	along	the
bodys	central	axis,	therefore	it	is	called	the	central	core	of	the	human	body.	The	axial	skeleton	is	composed	of	80	bones	and	it	consists	of:Skull	Bone	It	includes	8	cranial	bones,	14	facial	bones,	6	auditory	ossicles,	and	the	Hyoid	BoneThe	bone	of	the	Thoracic	Cage	It	includes	25	bones	of	the	thorax-	a	breastbone	and	24	ribs.The	bone	of	the	Vertebral
column-	It	includes	24	vertebrae	bones,	the	sacrum	bone,	and	the	coccyx	bone.Also	check:	Function	of	Parietal	BonesAppendicular	skeletonThe	appendicular	skeleton	is	composed	of	126	bones	and	it	comprises	of	the-Pelvic	girdleUpper	LimbsLower	LimbsShoulder	Girdle	or	the	PectoralRead	more:	Parts	and	Names	of	Human	SkeletonSkeletal	System
PhysiologyThe	primary	functions	of	the	skeletal	system	include	movement,	support,	protection	production	of	blood	cells,	storage	of	minerals	and	endocrine	regulation.SupportThe	primary	function	of	the	skeletal	system	is	to	provide	a	solid	framework	to	support	and	safeguard	the	human	body	and	its	organs.	This	helps	in	maintaining	the	overall	shape
of	the	human	body.Also	check:	Function	of	Short	BonesProtectionThe	skeletal	system	also	helps	to	protect	our	internal	organs	and	other	delicate	body	organs,	including	the	brain,	heart,	lungs	and	spinal	cord	by	acting	as	a	buffer.	Our	cranium	(skull)	protects	our	brain	and	eyes,	the	ribs	protect	our	heart	and	lungs	and	our	vertebrae	(spine,	backbones)
protect	our	spinal	cord.MovementBones	provide	the	basic	structure	for	muscles	to	attach	themselves	onto	so	that	our	bodies	are	able	to	move.	Tendons	are	tough	inelastic	bands	that	attach	our	muscle	to	that	particular	bone.Also	read:	Femur	Structure	and	FunctionStorageThe	bone	matrix	of	the	skeletal	system	is	mainly	involved	in	storing	or
preserving	different	types	of	essential	minerals	which	are	required	to	facilitate	growth	and	repair	of	the	body	cells	and	tissues.	The	cell-matrix	acts	as	our	calcium	bank	by	storing	and	releasing	calcium	ions	into	the	blood	cell	when	required.Regulation	of	Endocrine	glandsThe	bone	cells	present	within	the	skeletal	system	plays	an	important	role	in
releasing	the	synthesized	hormones	from	the	respective	endocrine	glands	for	the	further	requirement	by	the	body	for	different	metabolisms.	Apart	from	these	functions,	the	skeletal	system	also	contributes	to	the	regulation	of	blood	sugar.To	learn	more	about	the	structure	and	functions	of	the	skeletal	system,	visit	BYJUS.Also	check:	Put	your
understanding	of	this	concept	to	test	by	answering	a	few	MCQs.	Click	Start	Quiz	to	begin!	Select	the	correct	answer	and	click	on	the	Finish	buttonCheck	your	score	and	answers	at	the	end	of	the	quiz	Visit	BYJUS	for	all	Biology	related	queries	and	study	materials	0	out	of	0	arewrong	0	out	of	0	are	correct	0	out	of	0	are	Unattempted	View	Quiz	Answers
and	Analysis	What	is	the	skeletal	system	made	of?	What	does	the	skeletal	system	do?	At	the	simplest	level,	the	skeleton	is	the	framework	that	provides	structure	to	the	rest	of	the	body	and	facilitates	movement.	The	skeletal	system	includes	over	200	bones,	cartilage,	and	ligaments.Read	on	to	get	10	key	facts	about	the	human	skeleton.1.	The	Skeletal
System	Consists	Of	More	Than	BonesWhen	you	look	at	the	human	skeleton	the	206	bones	and	32	teeth	stand	out.	But	look	closer	and	youll	see	even	more	structures.	The	human	skeleton	also	includes	ligaments	and	cartilage.	Ligaments	are	bands	of	dense	and	fibrous	connective	tissue	that	are	key	to	the	function	of	joints.	Cartilage	is	more	flexible
than	bone	but	stiffer	than	muscle.	Cartilage	helps	give	structure	to	the	larynx	and	nose.	It	is	also	found	between	the	vertebrae	and	at	the	ends	of	bones	like	the	femur.2.	The	Adult	Human	Skeleton	Is	Made	Up	of	206	BonesThese	bones	provide	structure	and	protection	and	facilitate	motion.	Bones	articulate	to	form	structures.	The	skull	protects	the
brain	and	gives	shape	to	the	face.	The	thoracic	cage	surrounds	the	heart	and	lungs.	The	vertebral	column,	commonly	called	the	spine,	is	formed	by	over	30	small	bones.	Then	there	are	the	limbs	(upper	and	lower)	and	the	girdles	that	attach	the	four	limbs	to	the	vertebral	column.3.	The	Skeleton	Protects	Vital	OrgansThe	brain	is	surrounded	by	bones
that	form	part	of	the	skull.	The	heart	and	lungs	are	located	within	the	thoracic	cavity,	and	the	vertebral	column	provides	structure	and	protection	for	the	spinal	cord.4.	Interactions	Between	the	Skeleton,	Muscles,	and	Nerves	Move	the	BodyHow	does	the	skeleton	move?	Muscles	throughout	the	human	body	are	attached	to	bones.	Nerves	around	a
muscle	can	signal	the	muscle	to	move.	When	the	nervous	system	sends	commands	to	skeletal	muscles,	the	muscles	contract.	That	contraction	produces	movement	at	the	joints	between	bones.5.	Bones	Are	Grouped	into	the	Axial	Skeleton	and	the	Appendicular	SkeletonBones	of	the	appendicular	skeleton	facilitate	movement,	while	bones	of	the	axial
skeleton	protect	internal	organs.	All	skeletal	structures	belong	to	either	the	appendicular	skeleton	(girdles	and	limbs)	or	to	the	axial	skeleton	(skull,	vertebral	column,	and	thoracic	cage).6.	Bones	Can	Be	Classified	into	Five	TypesBones	of	the	human	skeletal	system	are	categorized	by	their	shape	and	function	into	five	types.	The	femur	is	an	example	of
a	long	bone.	The	frontal	bone	is	a	flat	bone.	The	patella,	also	called	the	knee	cap,	is	a	sesamoid	bone.	Carpals	(in	the	hand)	and	tarsals	(in	the	feet)	are	examples	of	short	bones.7.	Long	Bones	Have	Three	Main	Parts	to	ThemThe	outside	of	a	long	bone	consists	of	a	layer	of	compact	bone	surrounding	spongy	bone.	Inside	a	long	bone	is	a	medullary	cavity
filled	with	yellow	bone	marrow.8.	Some	Bones	Produce	Red	Blood	CellsRed	bone	marrow	is	soft	tissue	located	in	networks	of	spongy	bone	tissue	inside	some	bones.	In	adults	the	red	marrow	in	bones	of	the	cranium,	vertebrae,	scapulae,	sternum,	ribs,	pelvis,	and	at	the	epiphyseal	ends	of	the	large	long	bones	produce	blood	cells.9.	Some	Joints	Don't
Move	or	Move	Very	LittleOne	way	to	classify	joints	is	by	range	of	motion.	Immovable	joints	include	the	sutures	of	the	skull,	the	articulations	between	teeth	and	the	mandible,	and	the	joint	located	between	the	first	pair	of	ribs	and	the	sternum.	Some	joints	have	slight	movement;	an	example	is	the	distal	joint	between	the	tibia	and	fibula.	Joints	that	allow
a	lot	of	motion	(think	of	the	shoulder,	wrist,	hip,	and	ankle)	are	located	in	the	upper	and	lower	limbs.10.	Infants	Have	More	Bones	Than	AdultsAn	infant	skeleton	has	almost	a	hundred	more	bones	than	the	skeleton	of	an	adult.	Bone	formation	begins	at	about	three	months	gestation	and	continues	after	birth	into	adulthood.	An	example	of	several	bones
that	fuse	over	time	into	one	bone	is	the	sacrum.	At	birth	the	sacrum	is	five	vertebrae	with	discs	in	between	them.	The	sacrum	is	fully	fused	into	one	bone	usually	by	the	fourth	decade	of	life.	human	skeleton,	the	internal	skeleton	that	serves	as	a	framework	for	the	body.	This	framework	consists	of	many	individual	bones	and	cartilages.	There	also	are
bands	of	fibrous	connective	tissuethe	ligaments	and	the	tendonsin	intimate	relationship	with	the	parts	of	the	skeleton.	This	article	is	concerned	primarily	with	the	gross	structure	and	the	function	of	the	skeleton	of	the	normal	human	adult.The	human	skeleton,	like	that	of	other	vertebrates,	consists	of	two	principal	subdivisions,	each	with	origins
distinct	from	the	others	and	each	presenting	certain	individual	features.	These	are	(1)	the	axial,	comprising	the	vertebral	columnthe	spineand	much	of	the	skull,	and	(2)	the	appendicular,	to	which	the	pelvic	(hip)	and	pectoral	(shoulder)	girdles	and	the	bones	and	cartilages	of	the	limbs	belong.	A	third	subdivision,	the	visceral	(splanchnocranium),
comprises	the	lower	jaw,	some	elements	of	the	upper	jaw,	and	the	branchial	arches,	including	the	hyoid	bone.When	one	considers	the	relation	of	these	subdivisions	of	the	skeleton	to	the	soft	parts	of	the	human	bodysuch	as	the	nervous	system,	the	digestive	system,	the	respiratory	system,	the	cardiovascular	system,	and	the	voluntary	muscles	of	the
muscle	systemit	is	clear	that	the	functions	of	the	skeleton	are	of	three	different	types:	support,	protection,	and	motion.	Of	these	functions,	support	is	the	most	primitive	and	the	oldest;	likewise,	the	axial	part	of	the	skeleton	was	the	first	to	evolve.	The	vertebral	column,	corresponding	to	the	notochord	in	lower	organisms,	is	the	main	support	of	the
trunk.The	central	nervous	system	lies	largely	within	the	axial	skeleton,	the	brain	being	well	protected	by	the	cranium	and	the	spinal	cord	by	the	vertebral	column,	by	means	of	the	bony	neural	arches	(the	arches	of	bone	that	encircle	the	spinal	cord)	and	the	intervening	ligaments.	Facts	You	Should	Know:	The	Human	Body	Quiz	A	distinctive
characteristic	of	humans	as	compared	with	other	mammals	is	erect	posture.	The	human	body	is	to	some	extent	like	a	walking	tower	that	moves	on	pillars,	represented	by	the	legs.	Tremendous	advantages	have	been	gained	from	this	erect	posture,	the	chief	among	which	has	been	the	freeing	of	the	arms	for	a	great	variety	of	uses.	Nevertheless,	erect
posture	has	created	a	number	of	mechanical	problemsin	particular,	weight	bearing.	These	problems	have	had	to	be	met	by	adaptations	of	the	skeletal	system.Human	skeletonA	diagram	of	the	human	skeleton	showing	bone	and	cartilage.Protection	of	the	heart,	lungs,	and	other	organs	and	structures	in	the	chest	creates	a	problem	somewhat	different
from	that	of	the	central	nervous	system.	These	organs,	the	function	of	which	involves	motion,	expansion,	and	contraction,	must	have	a	flexible	and	elastic	protective	covering.	Such	a	covering	is	provided	by	the	bony	thoracic	basket,	or	rib	cage,	which	forms	the	skeleton	of	the	wall	of	the	chest,	or	thorax.	The	connection	of	the	ribs	to	the	breastbonethe
sternumis	in	all	cases	a	secondary	one,	brought	about	by	the	relatively	pliable	rib	(costal)	cartilages.	The	small	joints	between	the	ribs	and	the	vertebrae	permit	a	gliding	motion	of	the	ribs	on	the	vertebrae	during	breathing	and	other	activities.	The	motion	is	limited	by	the	ligamentous	attachments	between	ribs	and	vertebrae.	The	third	general
function	of	the	skeleton	is	that	of	motion.	The	great	majority	of	the	skeletal	muscles	are	firmly	anchored	to	the	skeleton,	usually	to	at	least	two	bones	and	in	some	cases	to	many	bones.	Thus,	the	motions	of	the	body	and	its	parts,	all	the	way	from	the	lunge	of	the	football	player	to	the	delicate	manipulations	of	a	handicraft	artist	or	of	the	use	of
complicated	instruments	by	a	scientist,	are	made	possible	by	separate	and	individual	engineering	arrangements	between	muscle	and	bone.In	this	article	the	parts	of	the	skeleton	are	described	in	terms	of	their	sharing	in	these	functions.	The	disorders	and	injuries	that	can	affect	the	human	skeleton	are	described	in	the	article	bone	disease.Lots	of
common	health	conditions	and	injuries	can	affect	your	skeletal	system	because	its	such	an	important	part	of	how	you	use	your	body.Anything	that	damages	your	bones	or	connective	tissue	affects	your	skeletal	system,	including:Arthritis.Bursitis.Tendinitis.Osteoporosis.Many	autoimmune	diseases	affect	the	skeletal	system	(especially	joints).	Some	of
the	most	common	include:Rheumatoid	arthritis	(RA).Psoriatic	arthritis.Lupus.Sjgrens	syndrome.Traumas	like	falls,	car	accidents	and	injuries	often	damage	your	skeletal	system.	Some	of	the	most	common	injuries	include:Sports	injuries.Bone	fractures	(broken	bones).Dislocations.Muscle	strains	(pulled	muscles).Ligament	tears	and	sprains.Common
signs	or	symptoms	of	skeletal	issuesBecause	so	many	conditions	and	injuries	can	affect	your	skeletal	system,	you	might	experience	lots	of	different	symptoms.	Some	common	symptoms	include:Pain	(including	muscle	pain,	joint	pain	or	bone	pain).Stiffness.Swelling	(inflammation).Skin	discoloration	or	bruising.A	feeling	of	heat	or	warmth.Trouble
moving	a	part	of	your	body	(a	reduced	range	of	motion).Hearing	or	feeling	a	pop	or	grinding.Common	tests	done	to	the	skeletal	systemA	healthcare	provider	will	suggest	tests	based	on	where	youre	experiencing	pain	or	other	symptoms.	You	might	need:X-rays.Ultrasounds.A	computed	tomography	(CT)	scan.Magnetic	resonance	imaging	(MRI).A	bone
density	test	(DXA	scan).What	are	common	treatments	for	the	skeletal	system?Your	skeletal	system	shouldnt	need	treatment	unless	you	have	a	health	condition	or	experience	an	injury.	Your	provider	will	suggest	ways	to	treat	whats	causing	your	symptoms	and	help	your	body	heal.	Some	common	treatments	include:Medication:	Over-the-counter	(OTC)
medicines	like	NSAIDs	(nonsteroidal	anti-inflammatory	drugs)	and	acetaminophen	relieve	pain	and	reduce	swelling.	Your	provider	might	prescribe	corticosteroids	or	specific	medications	to	treat	an	autoimmune	disease.Immobilization:	Its	common	to	need	a	brace,	splint,	sling	or	cast	after	an	injury.	Itll	hold	your	injured	body	part	in	a	stable	position
while	you	recover.	Your	provider	will	tell	you	which	type	of	immobilization	youll	need	and	how	long	to	wear	it	for.Physical	therapy:	A	physical	therapist	will	help	you	strengthen	muscles	and	increase	your	flexibility,	especially	after	an	injury.Arthroplasty	(joint	replacement):	Some	people	need	partial	or	total	joint	replacements.	Hips	and	knees	are	some
of	the	most	commonly	replaced	joints.	Your	provider	or	surgeon	will	tell	you	what	to	expect.	The	skeletal	system	comprises	206	bones	and	has	two	main	parts:	the	axial	skeleton	and	the	appendicular	skeleton.	The	skeletal	system	includes	your	bones,	ligaments	that	attach	bone	to	bone,	and	cartilage	that	provides	padding	between	your	bones.	Bones
fall	into	two	main	categories.	The	axial	skeleton	contains	the	bones	that	support	the	middle	of	your	body,	and	the	appendicular	skeleton	includes	bones	that	make	up	your	appendages	(arms	and	legs)	and	bones	that	attach	your	limbs	to	your	axial	skeleton.	In	order	to	visualize	the	human	skeletal	system,	a	digital	interactive	diagram	with	bones	labeled
and	additional	information	can	be	helpful.The	Skeletal	System	Tour	The	axial	skeleton	forms	the	"axis"	that	runs	down	the	center	of	the	body.	There	are	80	bones	that	make	up	the	axial	skeleton.	Your	skull	(cranium)	is	made	up	of	cranial	and	facial	bones.	Cranial	bones	protect	your	brain,	while	facial	bones	make	up	your	facial	structure.	Skull	bones
include	the	following.	Cranial	bones	include:	FrontalParietalOccipitalTemporalSphenoidEthmoid	Facial	bones	include:	Maxillae	(upper	jaw)VomerMandible	(lower	jaw)LacrimalZygomatic	(cheekbones)NasalPalatineInferior	nasal	conchae	The	auditory	ossicles	consist	of	a	total	of	six	tiny	bones,	with	three	in	each	ear.	They	are	located	in	the	inner	ear
and	are	structures	that	help	create	sound	in	your	body.	The	auditory	ossicles	include	the	following:	The	hyoid	bone	is	a	horseshoe-shaped	bone	located	in	the	throat.	It	is	part	of	bodily	functions	like	speaking,	swallowing,	and	airway	maintenance.	The	vertebral	column	(spine)	protects	your	spinal	cord,	supports	your	head,	and	allows	bodily	movement.
It	contains	the	sacrum	(made	up	of	four	bones)	and	coccyx	(the	tailbone,	which	is	made	up	of	five	bones),	and	24	vertebrae,	including:	Cervical	vertebrae:	Seven	bones	in	the	neck	regionThoracic	vertebrae:	Twelve	bones	attached	to	the	ribsLumbar	vertebrae:	Five	bones	in	the	low	back	region	The	thorax	contains	the	sternum	(breastbone)	and	the
thoracic	(rib)	cage.	The	thoracic	cage	comprises	12	pairs	of	ribs	connecting	to	the	thoracic	vertebrae	and	the	sternum.	Your	rib	cage	protects	your	heart.	The	appendicular	skeleton	includes	126	bones	that	comprise	your	appendagesyour	arms	and	legsand	the	bones	that	attach	your	limbs	to	your	axial	skeleton.	Your	upper	extremities	refer	to	your
shoulders	and	arms.	Bones	in	the	upper	extremities	include:	Scapula	(shoulder	blade)Clavicle	(collarbone)Humerus	(upper	arm)Radius	and	ulna	(forearm	bones)Carpals	(eight	tiny	bones	in	the	wrist)Metacarpals	(in	the	palm)Phalanges	(bones	of	the	fingers)	Bones	in	the	lower	extremities	make	up	your	hips	and	legs	and	include:	PelvisFemur	(thigh
bone)Patella	(kneecap)Tibia	and	fibula	(lower	leg	bones)Tarsals	(eight	tiny	bones	in	the	ankle)Metatarsals	(in	the	middle	of	the	foot)Phalanges	(bones	of	the	toes)The	most	commonly	fractured	bones	include	the	distal	radius	on	the	thumb	side	of	your	wrist,	the	ankle,	the	femur	(thigh	bone),	the	humerus	(upper	arm	bone),	and	the	metacarpals	(bones
of	the	palms).	With	osteoporosis,	the	most	commonly	fractured	bones	are	the	vertebrae	in	the	spine.	The	primary	purpose	of	the	skeletal	system	is	to	give	the	body	its	shape	and	to	provide	attachment	points	for	the	muscles	that	move	the	body.	Other	purposes	of	the	skeletal	system	include:	Storing	minerals	(such	as	calcium)	and	fats.	Most	of	the
body's	calcium	is	stored	in	your	bones.Producing	red	blood	cellsProtecting	internal	organs	SDI	Productions	/	Getty	Imgaes	Various	conditions	and	injuries	can	affect	the	skeletal	system.	Examples	include:	Many	different	tests	can	help	diagnose	conditions	that	affect	the	skeletal	system.	Healthcare	providers	use	various	imaging	tools	to	get	detailed
pictures	of	your	bones.	Depending	on	the	reason	for	imaging,	a	healthcare	provider	will	conduct	one	or	more	of	the	following	tests:X-rays:	This	common	test	can	help	diagnose	conditions	that	affect	the	bones	and	joints,	such	as	fractures	or	arthritis.Computed	tomography	(CT	scan):	This	test	provides	three-dimensional	pictures	that	help	diagnose
fractures	that	aren't	clear	on	X-rays,	or	other	bone	conditions,	such	as	cancer.Magnetic	resonance	imaging	(MRI):	This	type	of	imaging	often	helps	diagnose	conditions	that	affect	soft	tissues	of	the	skeletal	system	(ligaments,	cartilage).Bone	scintigraphy	(bone	scan):	These	scans	can	provide	detailed	information	about	a	bone	injury	or	condition,	such
as	the	staging	of	bone	cancer.Positron	emission	tomography	(PET	scan):	This	test,	which	uses	an	injected	radioactive	tracer,	can	help	stage	bone	(and	other	types	of)	cancer.Bone	density	test:	These	tests	are	primarily	for	determining	how	dense	bones	arethe	key	factor	in	diagnosing	osteoporosis.	Healthcare	providers	may	perform	additional	tests	if
they	need	further	information	about	your	bones	or	skeletal	system.	These	tests	may	include:Joint	aspiration:	This	test	involves	removing	a	sample	of	fluid	from	a	joint	to	help	diagnose	infection.Biopsy:	For	the	skeletal	system,	this	procedure	can	involve	removing	a	small	sample	of	bone	or	bone	marrow	so	that	it	can	be	tested	for	conditions	such	as
cancer.Blood	tests:	These	tests	help	diagnose	infections	that	can	affect	the	skeletal	system.	The	axial	skeletal	system	includes	the	bones,	ligaments,	and	cartilage	that	form	the	backbone	and	long	axis	of	the	body.	The	appendicular	skeleton	includes	your	arms	and	legs.	While	the	main	skeletal	function	is	to	provide	structural	support	for	the	body,	the
system	also	stores	important	minerals,	forms	red	blood	cells,	and	protects	your	internal	organs.	Different	injuries	and	diseases	can	affect	the	skeletal	system.	Imaging	procedures,	blood	or	biopsy	tests,	and	bone	density	tests	can	help	to	diagnose	these	conditions.	SDI	Productions	/	Getty	ImgaesThe	skeletal	system	includes	all	of	the	bones	and	joints	in
the	body.	Each	bone	is	a	complex	living	organ	that	is	made	up	of	many	cells,	protein	fibers,	and	minerals.	The	skeleton	acts	as	a	scaffold	by	providing	support	and	protection	for	the	soft	tissues	that	make	up	the	rest	of	the	body.	The	skeletal	system	also	provides	attachment	points	for	muscles	to	allow	movements	at	the	joints.	New	blood	cells	are
produced	by	the	red	bone	marrow	inside	of	our	bones.	Bones	act	as	the	body's	warehouse	for	calcium,	iron,	and	energy	in	the	form	of	fat.	Finally,	the	skeleton	grows	throughout	childhood	and	provides	a	framework	for	the	rest	of	the	body	to	grow	along	with	it.Skeletal	System	AnatomyThe	skeletal	system	in	an	adult	body	is	made	up	of	206	individual
bones.	These	bones	are	arranged	into	two	major	divisions:	the	axial	skeleton	and	the	appendicular	skeleton.	The	axial	skeleton	runs	along	the	body's	midline	axis	and	is	made	up	of	80	bones	in	the	following	regions:SkullHyoidAuditory	ossiclesRibsSternumVertebral	columnThe	appendicular	skeleton	is	made	up	of	126	bones	in	the	folowing
regions:Upper	limbsLower	limbsPelvic	girdlePectoral	(shoulder)	girdle	The	skull	is	composed	of	22	bones	that	are	fused	together	except	for	the	mandible.	These	21	fused	bones	are	separate	in	children	to	allow	the	skull	and	brain	to	grow,	but	fuse	to	give	added	strength	and	protection	as	an	adult.	The	mandible	remains	as	a	movable	jaw	bone	and
forms	the	only	movable	joint	in	the	skull	with	the	temporal	bone.The	bones	of	the	superior	portion	of	the	skull	are	known	as	the	cranium	and	protect	the	brain	from	damage.	The	bones	of	the	inferior	and	anterior	portion	of	the	skull	are	known	as	facial	bones	and	support	the	eyes,	nose,	and	mouth.	The	hyoid	is	a	small,	U-shaped	bone	found	just	inferior
to	the	mandible.	The	hyoid	is	the	only	bone	in	the	body	that	does	not	form	a	joint	with	any	other	bone---it	is	a	floating	bone.	The	hyoid's	function	is	to	help	hold	the	trachea	open	and	to	form	a	bony	connection	for	the	tongue	muscles.The	malleus,	incus,	and	stapes---known	collectively	as	the	auditory	ossicles---are	the	smallest	bones	in	the	body.	Found
in	a	small	cavity	inside	of	the	temporal	bone,	they	serve	to	transmit	and	amplify	sound	from	the	eardrum	to	the	inner	ear.	Twenty-six	vertebrae	form	the	vertebral	column	of	the	human	body.	They	are	named	by	region:	With	the	exception	of	the	singular	sacrum	and	coccyx,	each	vertebra	is	named	for	the	first	letter	of	its	region	and	its	position	along
the	superior-inferior	axis.	For	example,	the	most	superior	thoracic	vertebra	is	called	T1	and	the	most	inferior	is	called	T12.	The	sternum,	or	breastbone,	is	a	thin,	knife-shaped	bone	located	along	the	midline	of	the	anterior	side	of	the	thoracic	region	of	the	skeleton.	The	sternum	connects	to	the	ribs	by	thin	bands	of	cartilage	called	the	costal
cartilage.There	are	12	pairs	of	ribs	that	together	with	the	sternum	form	the	ribcage	of	the	thoracic	region.	The	first	seven	ribs	are	known	as	"true	ribs"	because	they	connect	the	thoracic	vertebrae	directly	to	the	sternum	through	their	own	band	of	costal	cartilage.	Ribs	8,	9,	and	10	all	connect	to	the	sternum	through	cartilage	that	is	connected	to	the
cartilage	of	the	seventh	rib,	so	we	consider	these	to	be	"false	ribs."	Ribs	11	and	12	are	also	false	ribs,	but	are	also	considered	to	be	"floating	ribs"	because	they	do	not	have	any	cartilage	attachment	to	the	sternum	at	all.	The	pectoral	girdle	connects	the	upper	limb	(arm)	bones	to	the	axial	skeleton	and	consists	of	the	left	and	right	clavicles	and	left	and
right	scapulae.The	humerus	is	the	bone	of	the	upper	arm.	It	forms	the	ball	and	socket	joint	of	the	shoulder	with	the	scapula	and	forms	the	elbow	joint	with	the	lower	arm	bones.	The	radius	and	ulna	are	the	two	bones	of	the	forearm.	The	ulna	is	on	the	medial	side	of	the	forearm	and	forms	a	hinge	joint	with	the	humerus	at	the	elbow.	The	radius	allows
the	forearm	and	hand	to	turn	over	at	the	wrist	joint.The	lower	arm	bones	form	the	wrist	joint	with	the	carpals,	a	group	of	eight	small	bones	that	give	added	flexibility	to	the	wrist.	The	carpals	are	connected	to	the	five	metacarpals	that	form	the	bones	of	the	hand	and	connect	to	each	of	the	fingers.	Each	finger	has	three	bones	known	as	phalanges,
except	for	the	thumb,	which	only	has	two	phalanges.	Formed	by	the	left	and	right	hip	bones,	the	pelvic	girdle	connects	the	lower	limb	(leg)	bones	to	the	axial	skeleton.The	femur	is	the	largest	bone	in	the	body	and	the	only	bone	of	the	thigh	(femoral)	region.	The	femur	forms	the	ball	and	socket	hip	joint	with	the	hip	bone	and	forms	the	knee	joint	with
the	tibia	and	patella.	Commonly	called	the	kneecap,	the	patella	is	special	because	it	is	one	of	the	few	bones	that	are	not	present	at	birth.	The	patella	forms	in	early	childhood	to	support	the	knee	for	walking	and	crawling.The	tibia	and	fibula	are	the	bones	of	the	lower	leg.	The	tibia	is	much	larger	than	the	fibula	and	bears	almost	all	of	the	body's	weight.
The	fibula	is	mainly	a	muscle	attachment	point	and	is	used	to	help	maintain	balance.	The	tibia	and	fibula	form	the	ankle	joint	with	the	talus,	one	of	the	seven	tarsal	bones	in	the	foot.The	tarsals	are	a	group	of	seven	small	bones	that	form	the	posterior	end	of	the	foot	and	heel.	The	tarsals	form	joints	with	the	five	long	metatarsals	of	the	foot.	Then	each	of
the	metatarsals	forms	a	joint	with	one	of	the	set	of	phalanges	in	the	toes.	Each	toe	has	three	phalanges,	except	for	the	big	toe,	which	only	has	two	phalanges.	The	skeleton	makes	up	about	30-40%	of	an	adult's	body	mass.	The	skeleton's	mass	is	made	up	of	nonliving	bone	matrix	and	many	tiny	bone	cells.	Roughly	half	of	the	bone	matrix's	mass	is	water,
while	the	other	half	is	collagen	protein	and	solid	crystals	of	calcium	carbonate	and	calcium	phosphate.Living	bone	cells	are	found	on	the	edges	of	bones	and	in	small	cavities	inside	of	the	bone	matrix.	Although	these	cells	make	up	very	little	of	the	total	bone	mass,	they	have	several	very	important	roles	in	the	functions	of	the	skeletal	system.	The	bone
cells	allow	bones	to:Grow	and	developBe	repaired	following	an	injury	or	daily	wearBe	broken	down	to	release	their	stored	minerals	All	of	the	bones	of	the	body	can	be	broken	down	into	five	types:	long,	short,	flat,	irregular,	and	sesamoid.*Long.*Long	bones	are	longer	than	they	are	wide	and	are	the	major	bones	of	the	limbs.	Long	bones	grow	more
than	the	other	classes	of	bone	throughout	childhood	and	so	are	responsible	for	the	bulk	of	our	height	as	adults.	A	hollow	medullary	cavity	is	found	in	the	center	of	long	bones	and	serves	as	a	storage	area	for	bone	marrow.	Examples	of	long	bones	include	the	femur,	tibia,	fibula,	metatarsals,	and	phalanges.*Short.*Short	bones	are	about	as	long	as	they
are	wide	and	are	often	cubed	or	round	in	shape.	The	carpal	bones	of	the	wrist	and	the	tarsal	bones	of	the	foot	are	examples	of	short	bones.*Flat.*Flat	bones	vary	greatly	in	size	and	shape,	but	have	the	common	feature	of	being	very	thin	in	one	direction.	Because	they	are	thin,	flat	bones	do	not	have	a	medullary	cavity	like	the	long	bones.	The	frontal,
parietal,	and	occipital	bones	of	the	cranium---along	with	the	ribs	and	hip	bones---are	all	examples	of	flat	bones.Irregular.	Irregular	bones	have	a	shape	that	does	not	fit	the	pattern	of	the	long,	short,	or	flat	bones.	The	vertebrae,	sacrum,	and	coccyx	of	the	spine---as	well	as	the	sphenoid,	ethmoid,	and	zygomatic	bones	of	the	skull---are	all	irregular
bones.Sesamoid.	The	sesamoid	bones	are	formed	after	birth	inside	of	tendons	that	run	across	joints.	Sesamoid	bones	grow	to	protect	the	tendon	from	stresses	and	strains	at	the	joint	and	can	help	to	give	a	mechanical	advantage	to	muscles	pulling	on	the	tendon.	The	patella	and	the	pisiform	bone	of	the	carpals	are	the	only	sesamoid	bones	that	are
counted	as	part	of	the	206	bones	of	the	body.	Other	sesamoid	bones	can	form	in	the	joints	of	the	hands	and	feet,	but	are	not	present	in	all	people.	The	long	bones	of	the	body	contain	many	distinct	regions	due	to	the	way	in	which	they	develop.	At	birth,	each	long	bone	is	made	of	three	individual	bones	separated	by	hyaline	cartilage.	Each	end	bone	is
called	an	epiphysis	(epi	=	on;	physis	=	to	grow)	while	the	middle	bone	is	called	a	diaphysis	(dia	=	passing	through).	The	epiphyses	and	diaphysis	grow	towards	one	another	and	eventually	fuse	into	one	bone.	The	region	of	growth	and	eventual	fusion	in	between	the	epiphysis	and	diaphysis	is	called	the	metaphysis	(meta	=	after).	Once	the	long	bone
parts	have	fused	together,	the	only	hyaline	cartilage	left	in	the	bone	is	found	as	articular	cartilage	on	the	ends	of	the	bone	that	form	joints	with	other	bones.	The	articular	cartilage	acts	as	a	shock	absorber	and	gliding	surface	between	the	bones	to	facilitate	movement	at	the	joint.Looking	at	a	bone	in	cross	section,	there	are	several	distinct	layered
regions	that	make	up	a	bone.	The	outside	of	a	bone	is	covered	in	a	thin	layer	of	dense	irregular	connective	tissue	called	the	periosteum.	The	periosteum	contains	many	strong	collagen	fibers	that	are	used	to	firmly	anchor	tendons	and	muscles	to	the	bone	for	movement.	Stem	cells	and	osteoblast	cells	in	the	periosteum	are	involved	in	the	growth	and
repair	of	the	outside	of	the	bone	due	to	stress	and	injury.	Blood	vessels	present	in	the	periosteum	provide	energy	to	the	cells	on	the	surface	of	the	bone	and	penetrate	into	the	bone	itself	to	nourish	the	cells	inside	of	the	bone.	The	periosteum	also	contains	nervous	tissue	and	many	nerve	endings	to	give	bone	its	sensitivity	to	pain	when	injured.Deep	to
the	periosteum	is	the	compact	bone	that	makes	up	the	hard,	mineralized	portion	of	the	bone.	Compact	bone	is	made	of	a	matrix	of	hard	mineral	salts	reinforced	with	tough	collagen	fibers.	Many	tiny	cells	called	osteocytes	live	in	small	spaces	in	the	matrix	and	help	to	maintain	the	strength	and	integrity	of	the	compact	bone.Deep	to	the	compact	bone
layer	is	a	region	of	spongy	bone	where	the	bone	tissue	grows	in	thin	columns	called	trabeculae	with	spaces	for	red	bone	marrow	in	between.	The	trabeculae	grow	in	a	specific	pattern	to	resist	outside	stresses	with	the	least	amount	of	mass	possible,	keeping	bones	light	but	strong.	Long	bones	have	a	spongy	bone	on	their	ends	but	have	a	hollow
medullary	cavity	in	the	middle	of	the	diaphysis.	The	medullary	cavity	contains	red	bone	marrow	during	childhood,	eventually	turning	into	yellow	bone	marrow	after	puberty.	An	articulation,	or	joint,	is	a	point	of	contact	between	bones,	between	a	bone	and	cartilage,	or	between	a	bone	and	a	tooth.	Synovial	joints	are	the	most	common	type	of
articulation	and	feature	a	small	gap	between	the	bones.	This	gap	allows	a	free	range	of	motion	and	space	for	synovial	fluid	to	lubricate	the	joint.	Fibrous	joints	exist	where	bones	are	very	tightly	joined	and	offer	little	to	no	movement	between	the	bones.	Fibrous	joints	also	hold	teeth	in	their	bony	sockets.	Finally,	cartilaginous	joints	are	formed	where
bone	meets	cartilage	or	where	there	is	a	layer	of	cartilage	between	two	bones.	These	joints	provide	a	small	amount	of	flexibility	in	the	joint	due	to	the	gel-like	consistency	of	cartilage.Skeletal	System	Physiology	The	skeletal	system's	primary	function	is	to	form	a	solid	framework	that	supports	and	protects	the	body's	organs	and	anchors	the	skeletal
muscles.	The	bones	of	the	axial	skeleton	act	as	a	hard	shell	to	protect	the	internal	organs---such	as	the	brain	and	the	heart---from	damage	caused	by	external	forces.	The	bones	of	the	appendicular	skeleton	provide	support	and	flexibility	at	the	joints	and	anchor	the	muscles	that	move	the	limbs.	The	bones	of	the	skeletal	system	act	as	attachment	points
for	the	skeletal	muscles	of	the	body.	Almost	every	skeletal	muscle	works	by	pulling	two	or	more	bones	either	closer	together	or	further	apart.	Joints	act	as	pivot	points	for	the	movement	of	the	bones.	The	regions	of	each	bone	where	muscles	attach	to	the	bone	grow	larger	and	stronger	to	support	the	additional	force	of	the	muscle.	In	addition,	the
overall	mass	and	thickness	of	a	bone	increase	when	it	is	under	a	lot	of	stress	from	lifting	weights	or	supporting	body	weight.	Red	bone	marrow	produces	red	and	white	blood	cells	in	a	process	known	as	hematopoiesis.	Red	bone	marrow	is	found	in	the	hollow	space	inside	of	bones	known	as	the	medullary	cavity.	Children	tend	to	have	more	red	bone
marrow	compared	to	their	body	size	than	adults	do,	due	to	their	body's	constant	growth	and	development.	The	amount	of	red	bone	marrow	drops	off	at	the	end	of	puberty,	replaced	by	yellow	bone	marrow.	The	skeletal	system	stores	many	different	types	of	essential	substances	to	facilitate	growth	and	repair	of	the	body.	The	skeletal	system's	cell
matrix	acts	as	our	calcium	bank	by	storing	and	releasing	calcium	ions	into	the	blood	as	needed.	Proper	levels	of	calcium	ions	in	the	blood	are	essential	to	the	proper	function	of	the	nervous	and	muscular	systems.	Bone	cells	also	release	osteocalcin,	a	hormone	that	helps	regulate	blood	sugar	and	fat	deposition.	The	yellow	bone	marrow	inside	of	our
hollow	long	bones	is	used	to	store	energy	in	the	form	of	lipids.	Finally,	red	bone	marrow	stores	some	iron	in	the	form	of	the	molecule	ferritin	and	uses	this	iron	to	form	hemoglobin	in	red	blood	cells.	The	skeleton	begins	to	form	early	in	fetal	development	as	a	flexible	skeleton	made	of	hyaline	cartilage	and	dense	irregular	fibrous	connective	tissue.
These	tissues	act	as	a	soft,	growing	framework	and	placeholder	for	the	bony	skeleton	that	will	replace	them.	As	development	progresses,	blood	vessels	begin	to	grow	into	the	soft	fetal	skeleton,	bringing	stem	cells	and	nutrients	for	bone	growth.	Osseous	tissue	slowly	replaces	the	cartilage	and	fibrous	tissue	in	a	process	called	calcification.	The
calcified	areas	spread	out	from	their	blood	vessels	replacing	the	old	tissues	until	they	reach	the	border	of	another	bony	area.	At	birth,	the	skeleton	of	a	newborn	has	more	than	300	bones;	as	a	person	ages,	these	bones	grow	together	and	fuse	into	larger	bones,	leaving	adults	with	only	206	bones.Flat	bones	follow	the	process	of	intramembranous
ossification	where	the	young	bones	grow	from	a	primary	ossification	center	in	fibrous	membranes	and	leave	a	small	region	of	fibrous	tissue	in	between	each	other.	In	the	skull	these	soft	spots	are	known	as	fontanels,	and	give	the	skull	flexibility	and	room	for	the	bones	to	grow.	Bone	slowly	replaces	the	fontanels	until	the	individual	bones	of	the	skull
fuse	together	to	form	a	rigid	adult	skull.Long	bones	follow	the	process	of	endochondral	ossification	where	the	diaphysis	grows	inside	of	cartilage	from	a	primary	ossification	center	until	it	forms	most	of	the	bone.	The	epiphyses	then	grow	from	secondary	ossification	centers	on	the	ends	of	the	bone.	A	small	band	of	hyaline	cartilage	remains	in	between
the	bones	as	a	growth	plate.	As	we	grow	through	childhood,	the	growth	plates	grow	under	the	influence	of	growth	and	sex	hormones,	slowly	separating	the	bones.	At	the	same	time	the	bones	grow	larger	by	growing	back	into	the	growth	plates.	This	process	continues	until	the	end	of	puberty,	when	the	growth	plate	stops	growing	and	the	bones	fuse
permanently	into	a	single	bone.	The	vast	difference	in	height	and	limb	length	between	birth	and	adulthood	are	mainly	the	result	of	endochondral	ossification	in	the	long	bones.	A	number	of	musculoskeletal	health	issues,	from	arthritis	to	cancer,	can	impair	our	mobility	and	lead	to	loss	of	quality	of	life	or	even	death.	At	other	times,	symptoms	of	joint
pain	can	lead	to	diagnoses	of	other	underlying	health	problems.	Pay	attention	to	joint	pain	and	any	changes	you	perceive	in	your	ability	to	move,	sharing	those	with	your	healthcare	provider.	Also,	you	can	learn	more	about	DNA	health	tests,	which	can	tell	you	if	you're	at	a	genetically	higher	risk	of	hemochromatosis---one	of	the	most	common
hereditary	disorders,	causing	joint	pain---as	well	as	Gaucher	disease.	Testing	can	also	tell	you	if	you're	an	asymptomatic	carrier	of	the	genetic	variant	that	you	could	pass	along	to	your	children.	The	skeletal	system	provides	support	and	protection	for	the	bodys	internal	organs	and	gives	the	muscles	a	point	of	attachment.	Humans	have	an	endoskeleton,
where	our	bones	lie	underneath	our	skin	and	muscles.	In	other	animals,	such	as	insects,	there	is	an	exoskeleton	on	the	outside	of	the	body.	In	humans,	the	skeletal	system	consists	of	bones,	joints	and	associated	cartilages.	An	adult	human	has	206	bones	in	their	body	and	variety	of	different	joints.Skeletal	System	DiagramImage	shows	a	human
skeleton	with	the	major	bones	labeled.	The	human	skeleton	can	be	divided	into	two	components:	the	axial	skeleton	and	the	appendicular	skeleton.	The	axial	skeleton	is	formed	around	the	central	axis	of	the	body	and	thus	includes	the	skull,	spine,	and	ribcage.	It	protects	the	brain,	spinal	cord,	heart,	lungs,	esophagus	and	major	sense	organs	like	the
eyes,	ears,	nose,	and	tongue.	The	appendicular	skeleton	is	related	to	the	limbs	and	consists	of	the	bones	of	the	arms	and	legs,	as	well	as	the	shoulder	and	hip	girdles.	The	first	and	most	apparent	function	of	the	skeletal	system	is	to	provide	a	framework	for	the	body.	The	presence	of	a	firm	bony	skeleton	allows	the	organism	to	have	a	distinctive	shape
adapted	towards	a	particular	lifestyle.	For	instance,	in	a	fast-moving	animal	like	the	cheetah,	the	skeleton	contains	long,	thin	limb	bones	and	an	extremely	flexible	spine.	The	structure	of	the	skeleton	also	allows	it	to	absorb	the	impact	of	running	at	high	speeds.The	bones	of	birds	are	hollow,	light	and	create	a	streamlined	body	adapted	for	flight.	Many
animals	even	have	sexual	dimorphism	in	their	skeletons.	In	humans,	while	this	dimorphism	is	fairly	limited,	there	are	differences	in	the	angle	of	the	pelvic	bones,	to	accommodate	pregnancy.	The	skeletal	system	also	provides	an	important	form	of	attachments	to	the	muscular	system.	Bones	and	exoskeletons	are	hard	and	do	not	bend	or	move	when
muscles	are	flexed.	This	means	that	the	contraction	of	muscle	cells	will	lead	to	the	shortening	of	muscles,	while	the	bone	retains	its	shape.	This	basic	structure	allows	muscles	to	move	different	parts	of	the	body,	using	forces	generated	while	pulling	on	the	skeletal	system.	The	next	obvious	function	of	the	skeletal	system	is	the	role	it	plays	protecting
the	fragile	internal	organs.	In	humans,	this	is	seen	in	the	skull,	which	surrounds	the	brain	completely.	It	is	also	exhibited	by	the	ribcage,	which	surrounds	the	lungs	and	heart	but	still	allows	for	expansion.	Even	invertebrates	like	snails	and	prawns	often	have	hard	exoskeletons	to	protect	themselves	from	predators.The	rigid	endoskeleton	allows	the
body	to	rise	up	above	the	ground	or	stand	upright,	and	bears	the	weight	of	the	organism,	and	provides	the	scaffolding	for	movement.	Muscles	generate	the	force	required	to	move	bones	at	joints.	Muscle	fibers	contain	actin	and	myosin,	two	protein	filaments	that	can	slide	past	each	other	to	change	the	length	of	the	muscle.	When	a	nerve	impulse
arrives	at	the	neuromuscular	junction,	it	signals	the	muscle	to	contract.	The	force	generated	by	the	contracting	muscle	either	pulls	two	bones	together	or	apart,	based	on	the	nature	of	the	interaction	between	the	muscle	and	joint.	The	central	part	of	a	bone	contains	the	bone	marrow,	the	primary	site	for	blood	cell	production	in	adult	humans.	There
are	two	types	of	bone	marrow	in	adults.	Around	50%	is	red	bone	marrow	containing	hematopoietic	stem	cells	and	supportive	tissue.	The	rest	is	yellow	bone	marrow	made	of	fat	and	its	proportion	increases	with	age.	Bone	marrow	will	revert	to	a	higher	proportion	of	red	marrow	if	the	body	suffers	an	injury	and	needs	to	create	more	red	blood	cells.	The
bone	marrow	composition	also	changes	during	pregnancy	and	lactation	in	mammals.	Over	the	course	of	gestation,	blood	volume	increases	by	about	1.5	liters,	and	even	the	concentration	of	red	blood	cells	and	white	blood	cells	increase.	In	addition	to	producing	red	blood	cells,	bone	marrow	within	the	skeletal	system	is	the	production	site	of	a	number
of	other	cells.	These	include	lymphocytes,	which	are	immune	cells	that	travel	the	lymphatic	system.	In	addition	to	providing	immune	functions,	the	skeletal	system	is	also	responsible	for	hosting	stem	cells	which	can	differentiate	into	muscle	cells,	cartilage-producing	cells,	and	cells	that	create	bone	(osteoblasts).Osteoblasts	in	bone	also	have	an
endocrine	function,	secreting	a	hormone	called	osteocalcin.	It	requires	vitamin	K	to	be	synthesized	and	is	an	anabolic	hormone.	It	mediates	an	increase	in	insulin	levels	and	increases	the	sensitivity	of	the	body	to	insulin.	Osteocalcin	contributes	to	an	increase	in	bone	mass	and	bone	mineralization.	The	bones	of	the	skeletal	system	act	as	a	storehouse
for	calcium	ions,	changing	the	quantum	of	mineralized	deposits	within	bones	to	maintain	plasma	calcium	ion	concentration	within	a	narrow	range.	Calcium	ions	can	affect	crucial	sodium	ion	channels	in	the	plasma	membrane	of	every	cell,	thereby	affecting	overall	homeostasis.For	this	reason,	changes	to	the	concentration	of	calcium	ions	have
particularly	adverse	effects	on	excitable	cells	in	the	nervous	system,	and	in	cardiac,	skeletal	and	smooth	muscle.	Different	interacting	hormones	maintain	the	balance	of	calcium	ions	in	the	plasma	and	bones,	especially	the	parathyroid	hormone	secreted	from	the	parathyroid	glands	in	the	neck.	The	anatomy	of	the	skeletal	system	is	complex,	and	it
includes	hundreds	of	bones	in	the	human	body.	The	anatomy	of	the	system	varies	widely	between	organisms,	as	evolution	has	selected	for	various	adaptations	in	certain	species	which	change	the	structure	and	function	of	their	bones.	Bones	serve	a	variety	of	functions,	but	the	most	important	is	supporting	movement	of	the	limbs	and	body.	Two	bones
or	cartilages	are	held	together	at	a	joint	through	tough	connective	tissues	called	ligaments.	Muscles	are	securely	attached	to	bones	through	flexible	but	inelastic	connective	tissue	called	tendons.	Muscles,	joints,	tendons,	and	ligaments	are	part	of	the	intricate	machinery	that	allows	the	movement	of	different	bones.	Functionally,	joints	can	be	divided
into	three	classes	based	on	the	range	of	movement	they	allow	in	the	associated	bones.	Immovable	joints	are	formed	when	two	bones	are	held	together	by	fibrous	connective	tissue	with	no	synovial	fluid.	These	kinds	of	joints	hold	the	bones	of	the	cranium	together.Partially	movable	joints	are	also	called	cartilaginous	joints	and	are	present	in	the	spine
and	ribs.	The	third	type	of	joints	are	called	synovial	joints	and	have	a	fluid-filled	synovial	cavity	that	allows	the	interfacing	bones	the	largest	range	of	movement.	Based	on	the	structure	of	the	synovial	joints,	they	can	be	classified	into	6	types,	including	the	hinge	joints	of	the	fingers	and	the	ball	and	socket	joints	of	the	hips	and	shoulders.	Each	bone	is
made	of	complex	sets	of	cells,	tissues	and	a	specialized	extracellular	matrix.	The	two	main	cell	types	are	called	osteoblasts	and	osteoclasts	with	mostly	opposing	functions.	While	osteoblasts	are	involved	in	the	formation	of	bone,	osteoclasts	are	associated	with	a	reduction	in	bone	mass.	The	extracellular	matrix	of	the	bone	consists	of	collagen	and	other
organic	fibers	as	well	as	the	inorganic	component	containing	calcium	salts	such	as	hydroxyapatite.	In	the	interior	of	bones,	a	soft	tissue	called	the	bone	marrow	plays	an	important	role	in	immunity	and	hematopoiesis.	The	bone	is	also	richly	supplied	with	nerves	and	blood	vessels.	In	general,	the	skeletal	system	is	structured	to	provide	support	against
gravity	and	protect	an	animals	internal	organs.	While	this	article	mainly	discusses	the	human	skeletal	system,	most	animals	have	some	sort	of	skeleton.	Some	animals,	like	sponges,	can	have	an	extremely	simplified	skeleton	made	of	calcium	deposits	within	the	animal.	Others,	like	the	turtle,	have	drastically	modified	their	skeletal	system	to	provide
extra	protection.While	this	article	mostly	discusses	anendoskeleton,many	animals	use	anexoskeleton	for	the	same	purposes.	Instead	of	bones	being	on	the	inside,	the	bones,	protective	plates,	or	chitinous	skeleton	actually	surrounds	the	muscles.	While	this	may	seem	completely	different,	the	structure	of	the	system	is	still	very	similar.	The	only
difference	is	that	muscles	and	tendons	connect	to	the	inside	of	the	system,	rather	than	to	the	surface	of	bones.The	structure	of	the	skeletal	system	reflects	an	animals	evolution,	as	well	as	the	needs	it	has	to	survive.	For	example,	humans	have	a	tailbone.	This	is	an	evolutionary	relic,	from	the	time	when	our	ancestors	had	tails	and	were	swinging	from
the	trees.	As	we	became	bipedal,	we	lost	the	need	for	a	tail,	and	it	was	reduced	to	a	single,	nonfunctional	bone.	Likewise,	all	animals	are	constantly	adapting	and	changing	their	skeletal	system	through	evolutionary	time.Tailbone	Diseases	of	the	skeletal	system	could	be	confined	to	one	section	of	the	skeleton	such	as	changes	to	the	curvature	of	the
spine,	or	they	could	be	a	genetic	disorder	affecting	all	bones	and	joints	such	as	arthritis	or	osteoporosis.The	spine	in	healthy	individuals	is	S-shaped,	with	a	convex	curvature	for	the	thoracic	region	and	the	concave	tilt	in	the	cervical	and	lumbar	regions.	This	shape	for	the	spine	is	ideally	suited	for	an	upright	walking	posture.	If	either	the	thoracic	or
lumbar	regions	have	a	change	in	curvature	or	there	is	sideways	bend	to	the	spine,	it	can	lead	to	back	pain,	difficulty	with	breathing,	digestion,	mobility,	and	reproduction.	The	bulk	of	the	weight	of	the	upper	body	is	transmitted	along	the	central	axis	towards	the	legs.	When	the	bones	or	muscles	of	the	back	or	not	functioning	optimally,	it	can	lead
initially	to	accommodative	changes	in	posture	and	thereafter	to	pain,	injury	or	permanent	deformity.	Since	the	spine	surrounds	the	spinal	cord,	abnormalities	in	the	skeletal	structure	of	the	spine	can	affect	the	nervous	system,	either	manifesting	as	pain,	tingling	or	numbing	in	the	extremities.	Additionally,	the	spine	supports	the	ribcage,	enclosing	the
heart,	lungs,	and	diaphragm.	Thus,	spinal	deformities	can	also	lead	to	shortness	of	breath,	palpitations	or	even	cardiac	arrhythmias.Kyphosis	is	the	term	for	the	convex	curve	of	the	thoracic	region	and	excessive	curvature	in	this	region	is	called	hyperkyphosis.	Extreme	hyperkyphosis	presents	as	a	hunchback.	This	could	arise	from	genetic	factors	or
poor	posture	due	to	obesity	or	osteoporosis	or	arthritis.The	normal	concave	structure	of	the	lumbar	region	is	called	lordosis,	and	when	the	region	is	overly	arched,	it	is	called	lumbar	hyperlordosis.	In	hyperlordosis,	shoulders	appear	to	be	pushed	back,	while	the	abdominal	region	seems	to	be	jutting	forward.LordosisImage	shows	a	person	with
hyperlordosis.	In	a	healthy	spine,	the	midpoint	of	the	spine	(A)	would	be	directly	above	the	knee	(B).Hyperlordosis	can	arise	from	genetic	factors,	poor	posture,	or	even	deficient	muscle	strength.	When	the	spine	has	a	sideways	tilt,	or	a	lateral	bend,	it	is	called	scoliosis	and	could	be	associated	with	both	hyperkyphosis	and	hyperlordosis.	Osteoporosis	is
a	condition	marked	by	bone	resorption.	This	reduces	bone	mass	and	density,	thereby	enhancing	the	probability	of	fractures	from	even	minor	stressors	such	as	sneezing.	Although	osteoporosis	is	commonly	associated	with	aging,	smoking,	obesity,	diet,	some	medications	and	alcohol	consumption	can	contribute	to	the	progression	of	the	ailment.Weight
training,	exercise,	and	a	diet	containing	adequate	calcium,	iron,	phosphorous	as	well	as	Vitamin	D,	help	in	enhancing	bone	density	and	bone	mass.	There	is	some	evidence	that	the	pH	of	blood	plays	a	role	in	the	release	of	calcium	stores	from	bones	and	the	extent	of	bone	mineralization	since	calcium	salts	are	often	used	as	buffers	in	acidic
environments	in	the	body.	A	whole-foods,	plant-based	diet	has	been	shown	greatly	reduce	blood	acidification.	As	a	result,	it	also	lowers	cases	of	osteoporosis.	Arthritis	includes	a	number	of	joint	disorders	that	are	characterized	by	stiffness,	inflammation,	and	pain.	While	there	is	a	range	of	potential	causes,	arthritis	usually	worsens	with	age,	affecting
the	joints	that	are	used	most	frequently	especially	the	joints	in	fingers,	hips,	and	knees.	Arthritis,	therefore,	causes	disability,	restricts	movement	and	impairs	fine	motor	skills.	Three	bones	in	the	inner	ear,	called	malleus,	incus	and	stapes,	are	the	smallest	bones	in	the	human	body.	The	thigh	bone,	or	femur,	is	the	largest	bone.The	hyoid	bone	situated
behind	the	lower	jaw	is	also	called	a	floating	bone	because	it	is	not	part	of	any	joint,	and	is	not	directly	attached	to	any	other	bone.The	position	of	the	hyoid	bone	makes	it	extremely	resistant	to	fractures.	However,	autopsies	that	reveal	a	broken	hyoid	bone	indicate	death	from	strangulation.Newborn	babies	have	about	300	bones.	Many	of	these	bones
fuse	together	to	form	the	206	bones	of	the	adult.Teeth	are	part	of	the	skeletal	system.	However,	they	are	not	bones.	
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