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- Blood and Lymphatic Supply - Classification
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Skeleton
(asenszan)

Skeleton u8d4
1. Framework %adﬁﬂﬁﬂﬂaﬁlﬂuﬂiz@ﬂiu vertebrate (endoskeleton)
2. Judwiwisdnaniesgndsanianenionendiu soft part 8en  59uve ligaments
way cartilage waznIEHn
N3EANYINVLAYEITINENTIUTI
@ Ao A L. = ..., do Y &
L‘Uumuﬂﬂ%ﬂizaﬂ (non-osseous structure) 9 rigid %38 semirigid NIRUINLUU
supporting framework 984 structure U484
Bone U1 endoskeleton Usznause organic framework U84 fibrous tissue e cell
UBNANTUA inorganic salt lokA calcium phosphate sagyinluds (hardness uag rigidity) uay
io x-ray auiindu radiopaque UuuNY film, bone Usgnausiualu organic part 1/3 way 2/3
T inorganic material
Y o
NUINUVBY bone
1. Rigid supporting frame work ¥84319M18 AevilvisenIeagUsteglanis
2. Levers for muscle Tagnduiinzves muscle, tendon, ligaments LaLle bone 1N
articulate AuvihlAAansAdouln
Protection Uasfiuaieiziegnielu wu aues, ludunds, ik, Yon, du
4. aglu bone i marrow cavity Fa.uf blood cell forming
<@ ~ . =~ o < 1 v o 1 |
Wunageu calcium kag phosphorus @99 JUABUUIVITAI8DENG LU muscle

contraction

Structure 14 macroscopic 3 2 form
1. Spongy bone #38 cancellous bone

2. Compact bone %38 dense bone

Classification of bone nsggna1sALUILANINNTT
1. Developmentally bone a@11301UI011N15 develop ponidu
a. Incartilage NT¥ANLWNAUINIAINUYIY cartilage FIvELu long bone luA
n3zgN tibia, radius W
b. Inmembrane  AT¥ANILNAILINIIN mesenchyme fiae1aidu flat bone
lown nszgnuesnglvandsuy, frontal bone Wudu

2. Regionally
Bone @u13504UIn1Y region aaniiu
a. Axial bone (80 Tu) laun nszgniiluwnu
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Skull (cranium face, (22), ear ossicles (6) kag hypoid (1)
Vertebral column (26)
Ribs (24)

- Sternum (1)

b. Appendicular bone (126 Tu) lawn nseanszead lauwn

pectoral (shoulder) girdle (4)
nsgnnUaL (60)

Pelvic (hip) girdle (2)
N3zANU991 (60)

3. According to shape NsggnuU@aNtININFUII
1. Long bone uag short bone WUl limbs (Wuukazw)
2. Flat bone @ irregular bone Wufi axial skeleton uaz girdles
3. Pneumatic bone wul@ly skull wu frontal bone, maxillary bone
4. Sessamoid bone wuldlu tendon U19eU

Parts of a young bone

mamﬁmﬂa’mﬁﬂ 2 919089 long bone W cartilage 38N cartilaginous epiphysis,
body 283 bone szuitslateves cartilage Ao diaphysis #aUszneusae compact bone ﬁﬁu
medullary cavity. Viagu‘%mmmauﬂmq waz spongy bone fiUansusaziig. yonanigdl
diaphysis gﬁagﬂﬁué’w periosteum @31 metaphysics Wuusnafifinsasydulaauaiue
AnTy

JOINT
dada (oint / articulation) Jusumiafinszgn 2 FuvSeunndun articulate A

(MsAnw19emel3uni1 syndesmology 38 arthrology)

Tasaasng (structure) wazmifivesdasionne o azuandnafy  5US19 (form) ves articular
surfaces,  lA9@S1UMaENISIIBAIURY  ligaments ﬁﬁmmz@ﬂﬁ%ﬁia%Lﬁuﬂaﬁaﬁwﬁmﬁﬁmm
Winaumandoulmiiintuwedeneiy 0 dufesdeunwiailifiniedeuln

Faste Titmumsinanidededade (connective tissue) ¥iA mesenchyme

Classification of Joint

LLTJQG]']@Jﬂ']‘iLﬂ%IEJUI%’J

1. skull type Tanunsandeulmle (immovable or temporary joint) lalA suture #i skull
bone

2. vertebral type waoulmldianiesy (slightly movable or secure joint) laun ome
nsgANduUna spinal (vertebrae)
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3. limb type anunsawndoulmladasy (free movable, insecure, #50 synovial joint), Ltu
Toria NTEANUIU U

WUSRIUENYUZTDINTITONRD AD
1. Fibrous joint (synarthrosis)
2. Cartilaginous joint

3. Synovial joint (diarthrosis)

Fibrous Joint
fio TosiofinszgniBeusedusie fiorous tissue wiseosoaniiu 3 vl fo
1. Suture
2. Gomphosis (peg-and-socket joint)

3. Syndesmosis

Suture Ju fibrous joint wuiinglwandswy (skul) Wiy Jesevdaillill active

movement  nsvgnvastereifnfntudie  sutural  ligament  @sUszneusheBeriunszen
(periosteum) ﬁﬂﬂﬂqméfmuaﬂLLazé’Twuiuma@ﬂiz@Jﬂ ke vascular fibrous tissue %qagswfm%guﬁgq
89U periosteum

Suture liinsagmanly usaziBudeumeluieusiy 30 U iflesanifn synostosis dadusiu
ANTUR deep aspect wae suture udiSsAen q wieenlums superficial part, Tufenansau
suture mMeduluvesnglnandsurenmavidewmely uimaduuendsmeeadiuly vl suture 2y
melununluaugeeny

Gomphosis (peg-and-socket joint) \Ju fibrous joint fiddnwazduiesaunefiuih
uazdl fiorous tissue Bevidesduilifety  Medravu  sinitulunszgnutiity (alveolar
processes) ¥83n5¥ANUINTIINTUL (maxilla) uaznsegnuNssingans (mandible) FedlidudnuTviud
(periodontal ligament) 8asnituiunsegnidniiull

Syndesmosis \Ju fibrous joint fifiusunas fibrous tissue nndEBsTaawsn e form

Ju interosseous membrane #se ligament feog1adu radio-ulnar syndesmosis, tibio-fibular

syndesmosis

Cartilaginous Joint
fio dosiafinszgnionsierusienszgneey (cartilage) wisdosoonidu 2 windedliamnns,
TAseains wazmthiiuanenaiu fie
1. Synchondrosis (hyaline cartilaginous joint, primary cartilaginous joint),

2. Symphysis (fibrocartilaginous joint, secondary cartilaginous joint),
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Synchondrosis +u cartilaginous joint M¥euserumenszgnseusiin hyaline cartilage

wawtigdeaiunsasayiulavensegn  dadudeseldiuunnuiinsn  ssmelulnegnunuiiaig
ns¥ANTUABLIA synostosis

A 1 a A v 1 dy I a . . = [ 1 a [

WesINnIzgnopunieNvanauldutln  hyaline cartilage  @uUUNTZANOOUNADUVIS
[ 1 = &, VY 1 dy al l M v % 1 1 . .
wisusauazldnunuin fNL‘UumLwﬂmamaumaauwlﬂm AIDYNNLYU epiphyseal plate (cartilage)
284 long bone (5¥1119 epiphysis AU diaphysis), spheno-occipital synchondrosis (581314
occipital fiu sphenoid bones)

. <) . . 5 d‘ ! . |
Symphysis wu cartilaginous joint %WU@QIULLUU median plane U83319018 Bony

surfaces  UnAaueie hyaline cartilage #s8nlimeriugag fibrocartilage Tasioyiniintegnasntiin
A P oA A v 1 A  a A 3 & A A = o8 vy 1 A=
\esnnszandsuilideudesieililuvila fibrocartilage @sUTunaunnwe Jwvilvidesiaildl
mandoulmlathadnies degiutu intervertebral joint (Uudesiefiegszning bodies w09
vertebrae, wag pubic symphysis \Judarefiagszning bodies 483 pubic bones)

Synovial Joint
& Y 1 aa d' Y ' ! o XA ) Y Y
Ao deseniinisndeulmldetsazminaseaan  mlilosnndnvazlasaiisvesdeons
wiatipesuiglrianisindeulm Jedediulugvesaunazyinduyiiad

Characteristic Features of Synovial Joint

AnwazilABaNIZU9d synovial joint Usznaunliuaiusig ¢ el
1. Articular cartilage
2. Articular capsule
- Fibrous capsule
- Synovial membrane
3. Joint cavity
4. Synovia (synovial fluid)
uaﬂﬂﬂﬂﬁuw%ﬁaawwu accessory lisgaments, articular disc Waig meniscus
Articular cartilage

a ) 1 ‘:4' y = 1 A W A o g w

AD @IUTDINTEANBRUNUNARU articular surfaces @99gVIUaIBVDINITZANTNINDNU \Wayilu
aNa o v & oA r-ﬂll =% a = a v . b ! | I3 .
TSy daulenseanindeulmiuinnisdendes, articular cartilage dwlvgjasilu hyaline
cartilage wiluterouresuuy fibrocartilage 1% Temporomandibular joint (TMJ), articular
cartilage Luiflifaviunszgnseu (perichondrium) Unmgu uazliivaendenuasidulszamuibes
Julasuemis (nutrients) 970 3 19 Ao

- 970 synovia fluid

- 91NNABALADATBY synovial membrane %ﬂagjﬁmumaﬂ articular cartilage

- mmﬂaaﬂLﬁammﬂiz@ﬂﬁasﬁmﬁu deep surface ¥84 articular cartilage

Articular capsule

Ao dununaquiesie Usenaumie 2 9u leun fibrous capsule waz synovial membrane
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- Fibrous capsule \Juguuen (outer layer) 84 articular capsule vinthiiganszandasie

Tidheiu ddnwazilulaoniudouseu articular surfaces wag joint cavity lnginnzfiseu 9
articular ends ¥8INTEANN

Fibrous capsule 1 dense collagenous fibers Fspaugameu (flexibility) vaandudade
o § val A a X dy 1 a Ay " I . g0 v v P .
ilidnsedeulmiinduiidenssiiaild wiedrslsinim fibers UATIMAWIUNIUNIGAY (tensile
strength) FelasiunisindeuvianeanainsuniaUni (dislocation) vaadasie

weNa1N fibrous capsule W ey ligaments du q YiwmhAteganszan Seni
accessory ligaments @e193z1uiln extracapsular #30 intracapsular Alet

- Synovial membrane Hudulu (inner layer) U84 articular capsule Iﬂﬁlqéﬁﬂu“uaﬂ

fibrous capsule wagdiuvaINIEANTIRLNglY capsule URIVBUVDN articular cartilage wanINi
ﬁuﬁﬂﬂﬂﬂqm intra-articular tendons Wa¥ lisgaments LLGﬂﬂJ"lJﬂﬂQ&l articular cartilage, articular disc
WAz meniscus YINWUNNATIS synovial fluid

Synovial membrane U1 connective tissue 73l blood supply 410, surface area Va9
synovial membrane Wnulnen sl projections gudnlulu joint cavity, o projections Huun
I3 a 1 " . 1Y A 1A ! .
l@nisena1 synovial villi wegdauialngiienia synovial folds

. 4 [ ~ S A i a A 2 v = =

Synovial fluid Wuveanannieala, Budessy, uﬂimmaﬂuaaLwaqwamwﬂﬂqu
surfaces viiuaviegnieludose 1Duiiiea film v1e 9 Wiy wifives synovial fluid e

- Lubrication of joint surfaces

- Source of nourishment d1%35U articular cartilage

- Removal of microorganisms ag debris of wear and tear Meludans lagigaanuiain
synovial membrane

[
a v [y

Accessory ligaments §ivisiogfinfiu capsule %30uEN08NUIMI9N capsule vimtnd

[

NAN5AARU L L URANIA lADINNS

Articular disc #a82 meniscus (meniscus UnAnuNeas crescent-shaped disc)

\Ju fibroconnective tissue, WUY joint cavity pandu 2 compartments TnguaUvDeiugYy
sewlaslufiu fibrous capsule wulu synovial joint ursdufifinisiadeulwinuy cliding Saufu
angular movements

Articular disc vhuthiide

1. 978 maintain perfect lubrication lngnsza1e synovial fluid Ui joint cavity

2. @ attrition Y84 articular surface

3. iy range of movement W1 suLUAsy single joint cavity pandu 2

compartments

Movements of Synovial Joint

a A a & v 1 o 19 [V
ﬂ'TiLﬂaE]u‘lW'JWLﬂﬁsUusUE]ﬂsU@@E]u 4 ANy iﬂLLﬂ
1. Gliding (sliding)

2. Angular movement
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- Flexion and extension
- Adduction and abduction
3. Circumduction

4. Rotation

Gliding movement #o nsiadeulwif articular surface Wjﬂg (glide) lUuudn articular

surface ilslaglifl angular %38 rotatory movement LinTumg
Angular movement fon1siAdeulMYIAINSINTUYE 0anAUBILNTENINTEANTD

(% [
1 U a =

Fosotu wuldusslnaawizegnideiidedovoaunaran msdeulmedaiiintuseu axis 2 sy
fidendafiuuariufe transverse axis uas anteroposterior axis

nsiedeulmiintuseu transverse axis loun

- Flexion (N1599)

- Extension (Nsduanseaniy)

nsnasulmiiiintuseu anteroposterior axis liun

- Adduction nsiedauluadiv median plane

- Abduction NMsiAReulvieanain median plane

Circumduction \Jun1suaunauiyu (combination) ¥4 angular movement s 4 adn

(flexion, extension, adduction, waz abduction) TneLAnTUsENINg head %anﬂizaﬂ%uﬁﬁﬂﬁu
articular cavity Te9nszgnBntunisdsagyiiliiia conical space Tu Insguresnsisiogm distal,
duanagne articular cavity nsnasulmulaitiiuléily shoulder uaz hip joints

Rotation Lﬂumsmﬁaulmﬁﬂiz@ﬂm?{auiau longitudinal (vertical) axis

(% (%
0y

- Axis of rotation mﬂ%ag:‘ﬁﬂﬁz@ﬂ%uﬁﬁmimﬁ'aulm R ﬂizaﬂ%uuu rotate 38U
longitudinal axis ¥8ULY AIDEINYU rotation UBY humerus i shoulder joint

- Axis of rotation 8199glalvwuiU longitudinal axis ¥eINTEAN FIBEIUIUNTS
wdeulmves radius vt ulna JeiliAn pronation Wag supination ¥4 hand

Tunsalvesuauuaza nsiefeulmNvinli anterior aspect Ua4 limbs rotate 19191 median
plane ¥84519N18138n71 medial rotation WHEN anterior aspect W83 limbs rotate ®anluain

median plane 158071 lateral rotation

Limitation of Movements of Synovial Joint

sedumspdeuln (degree of movement) 489 synovial joint Qmﬁ’ﬁ@lm?iwm 9
Suoluil
Shape of articular surfaces
Tension of ligaments

Tension of muscles

el e

Approximation of soft parts
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Nerve Supply of Synovial Joint

Synovial joint & nerve supply 31uUNA 1A8 nerve endings agﬂu articular capsule, 7
Ty fibrous capsule WAz synovial membrane Wuussamilundsdosoduusumwondulszami
Aesfmdsiiunaqudedetiy wasiidssndudefvihlmAnninedeulmiivesei

AU3AN  (sensation) silafiddyantesiefe _proprioception ?iqﬁﬂﬁ%fﬁmﬁmﬁ’u
movement LLay position YDIAIUAN 9 YBITNNY uaﬂmﬂuiu capsule LLau accessory lisaments
i pain fibers 1AL FeaznauALBIHe twisting waY stretching AT uAiTesey

Blood and Lymphatic Supply of Synovial Joint
Synovial joint & articular arteries Wusmiuann Fwenanvaenidenuasin form 1Ju

network ’ejguji’e)'u 5 UoRe MY veins wNOATINAU arteries @i lymphatic network Uiﬁﬂgagﬂu

articular capsule

Classification of Synovial Joints

mMsduunyiiaves synovial joint 81fEUTIweN articular surfaces Suunseniliu 7 viia
uazya 7 ‘UﬁﬂﬁmmmﬁmLﬁuﬂa:ulmﬂaaﬂﬁ% axes of movements U nonaxial joint, uniaxial
joint, biaxial joint Wag multiaxial joint AR5
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Types Articular surfaces Examples Axes of movements Movements
Nonaxial joint
Plane joint - Flat articular surfaces 1. Joints between articular - Gliding or Sliding
processes of vertebrae — movement
2. Intercarpal joints
3. Intertarsal joints
4. Acromioclavicular joint
Uniaxial joint
Hinge joint - Convex surface 1. Elbow joint (humero-ulnar joint) - Transverse axis - Flexion
- Concave surface 2. Interphalangeal joint - Extension
Pivot joint - Cylindrical articular 1. Proximal radio-ulnar joint - Vertical axis - Rotation
surface 2. Atlanto-axial joint (between (Longitudinal axis
- Osseoligamentous ring anterior arch of atlas and maﬂﬂix@ﬂﬁ"ﬂ)
(bony fossa & ligament) dens of axis)
Bicondylar - 2 convex condyles 1. Knee joint (tibiofemoral joint) - Transverse axis - Flexion
(condylar) - 2 convave surfaces 2. Temperomandibular joint - Extension
Joint - Limited amount
of rotation
Biaxial joint
Condyloid - Slightly oval concave 1. Wrist joint (radiocarpal joint) - Transverse axis - Flexion
(ellipsoid) - Slightly oval convex 2. Metacarpophalangeal joint - Anteroposterior axis - Extension
Joint 3. Metatarsophalangeal joint - Adduction
4. Atlantooccipital joint - Abduction
- Circumduction
Saddle joint - Articular surface v84usiaz bone Carpometacarpal joint of thumb Tu - Transverse axis - Flexion
fidnwau concave in one direction | sumeilitestedeifiorililurinil - Anteroposterior axis | - Extension
way convex in the other wilou - Adduction
91ugh 2 9u WUsEnuiu - Abduction

- Circumduction

Multiaxial joint
Ball-and-socket

joint

- Spheroidal head
- Cup-like concave
Surface

1. Shoulder joint,
2. Hip joint
Tusnaneiderevintiiedaesiniig

- Transverse axis
- Anteroposterior axis
- Vertical axis

- Flexion

- Extension

- Adduction

- Abduction

- Circumduction
- Medial rotation
- Lateral rotation
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