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1. Basic anatomy

outline

Structures and Functions of the Skin and Soft Tissues
Structures and Functions of the Bone

Arthrology

Structures of the Muscle

Skeletal Muscle

Smooth and Cardiac Muscle

Development of Musculoskeletal System & Integumentary System
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Skin and skin derivatives
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Skin function
Skin structure
>>  Epidermis: keratinized stratified squamous epithelium; No blood supply
B Structure
®  stratum basale: single columnar/cuboidal cell, &l stem cell + melanocyte
stratum spinosum: several layer of keratinocyte
stratum granulosum: keratinocyte with keratohyalin & lamellar granules

stratum lucidum: dead keratinocyte, only found in thick skin

stratum corneum: dead keratinocyte with keratin
| Cel
®  keratinocyte: 90%; @519910 stratum basale; 9724 cell §33n (basale to
granulosum) 14 Juuazae cell ae (lucidum-+corneum) 14 Tu; @319 keratin
® melanocyte: 41310 neural crest cell; E]gj‘ﬁ stratum basele; saullndeaidans,
@519 melanin
®  [angerhans cell: macrophage U541 skin
®  Merkel cell: agjﬁ strtum basale; mechanoreceptor
B keratin: insoluble protein filament, & specific dimeric subunit, deposit in stratum
corneum
B melanin: @193 tyrosine, i 2 vliafio pheomelanin waz eumelanin, Uasfused UV
B epidermal ridge: primary 733 friction ridge, secondary %134 sulcus
B UENAINLANATISYRY thick Way thin skin 1Al
>>  Dermis: vascularized connective tissue
B papillary layer: loose CNT, dermal papillae & capillary wag Meissner’s corpuscle
B reticular layer: dense irregular CNT, ﬁagjmm derivative #1149 Waz nerve, blood supply
B Langer's line: uuan13dni3ssinvas collagen fiber dnAnuranuuuatania healing 1éfnda
(gRansannisidn)
>>  Hypodermis: subcutaneous fat/ superficial fascia; loose CNT
> Blood supply: superficial plexus, deep plexus, glomus body = arteriole isafiu venule Tngnss
(arteriovenous anastomosis) ﬁmﬁwﬁLﬂumqﬁmauﬁamﬁwﬁu thermoregulation
Skin derivatives
> Hair
B Hair shaft & root: cuticle (thin cell), cortex (keratinized cell+melanin), medulla (loose

cell+air space)




B Hair follicle
®  hair papilla: blood vessel
®  hair matrix: dividing cell
®  hair bulb = hair papilla + hair matrix
®  layer of hair follicle: epidermal & dermal root sheath, 1iun1s identify Tu
NdpIganssal
®  phase: anagen 990, catagen quim, telogen vign
Arrector pilli: smooth muscle ﬁv‘iﬂﬁﬁuuaﬂ ¥ hair follicle # bulge (Lmdﬂﬁagj stem cell)
Sebaceous gland: simple branched alveolar, holocrine, Wuﬂl'ﬁ'wmﬂEmﬁuc'hﬁac’hl,ﬁﬁ, @519 sebum

Pilosebaceous unit: hair + hair follicle + arrector pilli + sebaceous gland

YVYVYVY

Sweat gland: simple coiled tubular gland
B Eccrine: L?Jﬂgjﬁ’ﬂﬂﬂmiﬂ, dark cell & clear cell, Thermoregulation

B Apocrine: LTJW@J' hair follicle, secretory 1Hu single cell, function Lﬁlalfﬁﬂaj puberty

B Modified apocrine: Ciliary gland (vu11), Ceruminous gland (ear wax), mammary gland
> Nail

B nail plate: 1a, keratinized

B lunula: 97, keratinized ?fdlﬁ,iauyjiiﬁ

B nail bed: stratum basale & spinosum, blood & nerve supply

B nail matrix: nail growth

Structure & function of bone and cartilage
< Cartilage
> Cell: whilufing label Tu LM (EM Uniilsisenuaglaildld)
B mesenchymal chondroprogenitor cell, chondroblast, chondrocyte
B pericellular matrix, territorial matrix, interterritorial matrix
> Type of cartilage
B Hyaline cartilage: & perichondrium, matrix fiey 9, chondrocyte saungulu lacuna, Wy
vanefiunuuzi i uuny
W Fibrous cartilage: lgdfi perichondrium, matrix WHudu 9 484 collagen, chondrocyte fitiog,
wuluduiidessurminann intervertebral disc, pubic symphysis, knee meniscus
B Elastic cartilage: i perichondrium, matrix fesdeufiaviazfiusves elastic fiber,
chondrocyte a&ijﬁlaﬂu lacuna, seleialdin 1w pinna, epiglottis, eustachian tube
> Growth: interstitial = Lﬁmmmm'g, appositional = Wiy
B mesenchymal cell ufu—asinanesunmazimuiu chondroblast—>chondroblast
AsenaneuUsinduy interstitial growth
B mesenchyme sauuangawiagyluidu fibroblast @314 fibrous tissue—>outer fibrous
perichondrium
B mesenchyme mauuanﬁmﬁﬂmﬁmlﬂu chondroblast sudidnsludu appositional
growth—>inner chondrogenic perichondrium
% Bone: @937n cartilage i inorganic mineral component
> Cell: wWiunananusaly LM, 1y osteoclast
B mesenchymal osteoprogenitor cell, osteoblast, osteocyte, osteoclast
B osteoblast: cuboid, @519 matrix falaifl Ca
B osteoclast: flnamane nucleus, Howship’s lacuna, @ae bone iigdasiu Ca
homeostasis, Hu type Mﬁﬂ“ﬂm macrophage
> Type of bone
B Woven bone (immature): liluszilay, fasliiiaianse heal o
W Compact bone (mature): Haversian system 18uns, 9E78U ) bone
B Spongy bone (mature): i lamellar uslsiifu Haversian, ag'mﬂﬂa’m bone
> Growth: ossification fefiduideninidssuazl mineral s deposit




B Intramembranous ossification: ARM8AU cartilage growth fanseiidl ossification AsnaaLAR
snsudu spongy
B Endochondral ossification: 1innsa hyaline cartilage
®  dnfiiAuaeaia chondroblast wWasuduadns osteoblast (3aufsnse
perichondrium—>periostium) ity ossification center
®  primary ossification center LiANSINAN4 cartilage waziinTeyy 5 SyEveU8n
V9UUIRA (interstitial growth) Fassnszes 5 sulilduazusnlilélu L
®  osteoblast 970 periostium wU9 cell Wandiludnmilada ossification 1y
bone collar—compact bone ?J‘ﬂﬁ]uwxqﬁﬂﬂﬁ primary ossification center
wiouvasndendu periosteal bud (appositional growth)
®  Yangivingues bone awifn ossification center 1y secondary ossifiaction
center uazia3ayniiow primary usluyniienie vilivde cartilage fivouidu

articular cartilage ez epiphyseal plate

Arthrology
**  Fibrous joint: Al fibrous tissue, VUlslH (exc. syndesmosis)
> Suture: Wul@wWe skull; plane, serrate, squamous (ﬁmwu‘awa@ﬂin 9
> Gomphosis: articular surface Lﬂumzﬂﬁﬂu socket ex. 51U fibrous tissue Ao periodontal membrane
> Syndesmosis: Lﬂgau‘lﬁﬁﬁﬁﬂﬂaﬂ, gn5¥1I19 shaft UBINTEAN, fibrous tissue A® interosseous
membrane ex. radius & ulnar, tibia & fibula
% Cartilaginous joint: Weurude cartilage, Banguidntos, seefuthmiin
> Synchondrosis/Primary cartilaginous joint
B eudie hyaline cartilage, liiegnaanTin ex. epiphyseal plate
B First sternocostal joint ag:maaﬂ‘“ﬁmﬁaﬂadﬁu rib collapse
> Symphysis/Secondary cartilaginous joint
B doude fibrocartilage (5¥35dUauAU fibrous joint), AULUINANEIRA
B ex. Pubic symphysis, manubriosternal joint, intervertebral disc
% Synovial joint: Lﬂé‘lauﬁlﬁmﬂﬁqm
> Uaﬂﬂﬂi:@ﬂﬁmﬂﬁaﬁu@u hyaline cartilage 3831 articular surface (Un4 joint ©1910u fibrocartilage 1sh)
> {l fibrous capsule %ﬂizgﬂﬁmmauaﬂ mﬂ“luqmaaﬂﬁm synovial membrane *&ntu articular surface®
>l articular disc vieuSuiduda wulu joint 78l articular surface lalwunz iy
> 17 %l
B plane/gliding: Lﬂ%ulmhimﬂ, articular surface uu, ex. carpal & tarsal joint
B Hinge: LWy, & collateral ligament dudng, ex. elbow & knee joint
W Pivot: rotate iaULLﬂuLLmﬁﬂ, ex. atlanto-axial joint
W Ball & socket: Qﬂuaaimfh, Lﬂﬁ'aulmlﬁ’f 3 U (transverse, vertical, A-P), ex. shoulder
joint

Saddle: 9113, wdeulmld 2-3 LA, ex. first carpometacarpal joint

B Condyloid: ball & socket Tdnuazay, rotation ilé 5128 collateral ligament dudha,
ex. metacarpophangeal joint

B Ellipsoid: condyloid ﬁLfJu’Jﬁ, rotation l#, ex. wrist joint

B joint fansardeulm 2 unuduldezannsa “ae” 1§ Soninnsii circumduction

Structure of muscle
Macrostructure : ﬂé’muﬁawuﬁu 2 parts
1.Fleshy part (@1uduns 9 fifn1svadn)
2.Fibrous part (dwdidsouasun linash W tendon, CNT)
o i
Origin = aiEusu 1y Fixed part (g Proximal)
Insertion = 9aUany 1Ju Movable part (sineg Distal)
1781 Muscle contraction 9z%#A31A Insertion 14191 Origin




T4uen Action vas Muscle Huqld
Prime mover = muscle fndniililunisv action 1?14‘]
Synergist = muscle i co-ordinate U Prime mover T Action ﬁuﬁugid‘ﬁu
Fixator = Muscle ilaildviwiiil Action \Thundn usmesthedndeseliudeuse

Antagonist = muscle f¥191UnTIWAU action 1w

®  Nomenclature aztfuniside Muscle ANUSNTUTAI)
wugthd nereusdaifludnieumneentaresnasuld da muscle Buq BrosqSsuneurinsearuly Tag
mmimﬁu’ﬁialﬁmu shape. General form, number of head, structure, location, attachment, action, fiber
direction, size
ThEeLIERNEAT
M.Biceps brachii 119105t muscle www (Brachii = wuw) fiflaesws (feos Origin = Biceps) Wudu
Histology

Term fuavdmiveadnawiile (organelles Mdsuteluisioaglu muscle cell)
* muscle cell = muscle fiber * Sarcosome = Mitochondria
* Sarcolemma = Cell membrane * Sarcoplasmic reticulum (SR) = ER

* Sarcoplasm = Cytoplasm

Skeletal muscle -> Peripherally Multinucleated cell, Striated, voluntary

®  Striation 4in91n cell & Myofibrils (:Ju Organelle wits ivsznausie actin, myosin Soumdeufuasiuduay) Tu
1 cell & Myofibrils §1uau81A

®  Myofibrils udaidu Subunit 1in 9 Benda Sarcomere (§1 Band si1a 9 Tiilduaz$31 Band Thigterls)

®  Skeletal muscle § Triad (2 Terminal cisternae + 1 Transverse tubule) lng T-tubule Ao Sarcolemma i
invaginate W luluwad Tae Triad #59fU Al junction iusuviafi Action potential agdnsuazyiliAnn1sMas

2
Ca™"

Skeletal Muscle Fiber

Mitochondria

Myofibrils

T tubule
Terminal cisterna

Triad

Cardiac muscle cell -> 1-2 concentric nucleus with striated, branching fiber and intercalated disc

®  {i Perinuclear cytoplasmic area (Usthala 9 soudiundea)
®  Cardiac muscle cell § Diad (1 Terminal cisternae + 1 T-tubule) ﬁhj‘ﬁ’ﬂmu




Smooth muscle cell -> Centrally Uninucleated cell with snake-like/corkscrew appearance
fImaiaunndseninassudaugn vili

Lsifi T-tubule us Cell membrance dundugadn 9 unu Sund1 Caveolae
#i sarcoplasmic reticulum usld form §1JVIiaL‘fJu Terminal cisternae

Actin myosin lal form 18w Sarcomere usiil Dense Body tHugalunstavaunu

EalEE R

§gws1dau Actin : Myosin g4

Relaxed (sectional view)

Actin Myosin

Relaxed (superficial view)

Adjacent smooth muscle cells are
bound together at dense bodies,
transmitting the contractile forces
from cell to cell throughout the tissue.

Intermediate
filaments (desmin)

Contracted
(superficial
view)

[ A single relaxed smooth muscle cell is spindle shaped
and has no striations. Note the changes in cell shape as
conlracilon occurs.
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Physiology of skeletal muscle

Skeletal muscle: Excitation-Contraction coupling + Crossbridge cycle (Ca” u SR)

(high-energy
N ! z

@Myolln cross bridge attaches to the actin
Sarcolemma T-ubule Thln inets

Myosin ADP lmt r,
[ Js 4_Ca
TN V'
e @As ATP is split into ADP and P, cocking of @ Working stroke—the myosin head pivots and
WA the myosin head occurs. bends as it pulls on the actin filament, sliding
Actin ittoward the M line
™ 2=
-
Myosin head
(low-energy
configuration)

(@ As new ATP attaches mm myosin head,
the cross bridge detac!

Motor unit fia 31U muscle cell iavuaiiaruANsIg neuron 1 67 > Bwn Balvg) vieumenu
a v A’
winvaenduiie

1. Slow/Red fiber : 1§ Oxygen a9, §i Oxidative enzyme, Myoglobin 311, § Resistance &1




2. Fast/White fiber : §§ ATPase 110, Tiwdseuann Glycolysis iumdh, iausainda anuuszalngs
wva a v g
AnaNURRnavaInduile
1. Isometric : AugMlagTINvesnaullevisdavinan Tuvagd Tension WnTuiEes 9
2. Isotonic : Tension azAsTia? Turazfinasiionaduadizoy 9
fatigue I 3 UuUY
1. Muscle fatigue (i Lactic acid %38 Metabolite g4)
2. Synaptic fatigue (ﬂizﬁuﬂu Ach Tu Neuron Tlifisswe)
3. Central fatigue (UgymAiszuuuszan CNS -> msdenisnauilefideyin)

Jadeiifinasia Contraction waz Tension

1. Frequency : nszAudY = Temporal Summation (§ikuu Complete tetanus (nszfunuulilvinanesiae) uwag Incomplete
tetanus @n13AanefeY)

2. Multiple fiber summation : ﬂizﬁuLL‘N 9 -> ﬂiz&julﬁmmﬂ motor unit = Recruitment

3.nitial Length : fuasion1simdonues Actin waz Myosin vilissesiianunsadanalasetiu winidu tension funtessnaiu
Clinical application

Motor neuron disease wiallu Upper motor neuron way Lower motor neuron

(fvenlwdnlunou tosazdilaunTudieSeu SID224 Nervous system)

Macromotor unit lAna1niin1siiia Motor Unit Tiunn@u vilivineuneu ex. Poliomyelitis

Myasthenia Gravis : 1u Autoimmune disease ¥1l% Ab ugeduiU nicotinic receptor # NMJ -> Ptosis (¥iann

An)

Curare : Wuasiuwgaduiy nicotinic receptor 7 NMJ
®  Botulinum toxin : 11818 SNAREs protein ¥111# Neuron laigusanas Ach w1t NMJ 1@

Physiology of smooth and cardiac muscle

Smooth muscle cell

“laisl sarcomere, actin myosin Soailalusedou law actin %ag'ﬁ”u dense body, Taidl Troponin
-wusguuuvugesldl 2 vilnfe

1. Unitary SM. il Gap junction thlWfihsgwinawad -> wadmsou q fu
2. Multi-unit SM. § neuron Wuvesusavwad -> flanuazidennnnin

Smooth muscle cell il Na* channel fag-> AP 1ina1nnsvatnves Ca® Fad1nin viilek AP duration 484 Smooth

muscle 817

Excitation-Contraction coupling #4310 Skeletal muscle @a 14 extracellular Ca** Wumnanlunsves laeilieiinnsilnves
Ca” channel wagifin AP uda, Ca** fidhunluigadaznsyAulii SR Uses Ca™ eenuiindn Bendh Ca-induced Ca-release




vise CICR Wemangfazfiu Ca*

Myosin-linked regulation : 3

0l MECHANISM OF ACTION
l Intracellular Ca?*
concantrations increase
— e e
g s @P, sarcoplasmic reticulum.
5 - @ 8

Ca* binds
Ca® o

ool (Ca).
[Inactive
| MLck o

Ca*—calmodulin
s 3
ATP MLCK

activates myosin light
T
y - ADP + o MLCK phosphorylates
—_—r light chains in myosin
Inactive myosin ctive myosin
ATPase

chain kinase (MLCK).
heads and increases

myosin ATPase activity.
y = n :
Active myosin
o ) e
" Increased along actin and create
( muscle

muscle tension.
~_tension

W1 SR v38 Tusenuenwad

4 Interstitial cell of Cajal (ICC) WO pacemaker vil#iAn membrane potential WUU slow wave mm‘lwmmmwmmmﬂ‘]
Wesnwlnuvesndaiile uazyn potential @i threshold Aagiinnnsuaiinuuund

5u91n Ca™ Juifu Calmodulin uaglunszsu MLCK

MLCK o1 Pi group 19 Myosin head (@ light chain) =2 Myosin active Lagiiin Crossbridge cycle fUnf

Wio Ca™ anas MLCP 9gyin9numazion Pi group 98NN Myosin head

15 summation Y89 Cardiac muscle contraction

CARDIAC ACTION POTENTIAL

Cardiac muscle cell : Gaunuuazdua@in 9)lu SIID217 Cardiovascular system |

nalnaane 9 fu Skeletal muscle 1alU uafin1s1d extracellular Ca** uag Ca-induced Ca-release a%e2e (Inensilaves
ca® st

channel 1uil delay #i1affu Na* channel #illaviuiiidiaiin AP) -> 911 K luaeen agil Ca* lvawdh vilvdndlninlug9ii
a4 a g $

-
AAs? ARl Plateau phase Fadunadfevinliil absolute refractory period Mignane 9 fiu contraction duration ylilidiin

Initiation CICR

Ca’* sensitive
enzymes Arachidonate
Ca®* -releasing
messengers
(e.g. IP3)

Current Biology

Calcium-Induced Calcium Release

3Na* 2K*
Voltage-gated Z N N/
>, Ca channel /

Na* channels close ) Ca*"
Phase 1 JIK*
Phase 2 Q; s
- A Ca2+ 9_:
= A Na* §lo = Ca®* channels close
T—; 2 g & Y
2 5 8§
i gF £
2 & 2
° S
£ ) RBSOUTEREFRACTORY " Piase s
5 PERIOD Resting potential
= ~'a2"action potential 9P
cannot be initiated Leaky K* channels

Time (msec)

7 Tubdle
o
&
F

\mﬁ;\””
&.—<
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a3 Cave-TH—— Tt

Myofilaments
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Development of skeletal & integumentary system
9N muscle 119710 mesoderm g3 muscle V84 iris

K7
**  Muscle

>

> cardiac muscle: 11970 splanchnic mesoderm $8U anterior intestinal portal

smooth muscle: 413710 splanchnic mesoderm $8U gut tube




> skeletal muscle
B metemeric muscle: §ruaLIANAY (@Wz muscle uz)
®  1937Y1191N myotome Imﬁml,azﬁuummﬂ occipital myotome
®  dorsal muscle mass 2wt extensor muscle (deep muscle of back) du
ventral muscle mass axtlu flexor muscle ¥as81duaE muscle Vlgmumaﬂl,mu
U
B branchiomeric muscle: face pha la
® 1935113970 branchial arch
o  azlaSuuavidundniineuds head & neck
% Skeleton
> axial bone: 11910 sclerotome leilA vertebra & rib
W dorsal = vertebral arch + spine; medial = body; ventrolateral = transverse process + rib
appendicular bone: #1310 somatic mesoderm aun limb & girdle
skull

B neurocranium: 11370 head mesenchyme leuA cranial bone sn3u frontal bone

YV

W viscerocranium: 41310 neural crest cell lauA facial bone wag frontal bone
< Limb
41310 somatic mesoderm Wag myotome
Wka: limb bud tenuagiin1snundaves ectoderm fivaneniiu AER deiluilouasiin
Wks: S apoptosis wenihesnani

YYVYY

upper limb i myotome C4-T1, lower limb i myotome L1-S3 Tag lower limb @3gy41n31 upper limb

Y

epidermis: 910 ectoderm

B 1 Feu 1 Y, 2 Weu 2 9Y, 3 Wheu 3 U, 5 Wweoudl melanin

Y

melanocyte: 910 neural crest
B tyrosine gn tyrosinase Wagudu melanin

dermis: dermatome—>dorsal dermis, somatic mesoderm—>ventral dermis

vy

derivative: 910 ectoderm
B hair, sebaceous, sweat, mammary, tooth, nail
B common development
®  epithelial signal se) Wnt gene
®  cctoderm vundunlu placode g Bmp gene
®  invagination ¢y Shh gene
<& Abnormality
scaphocephaly: early closure of sagittal suture #UNTEIMATLAU
brachycephaly: early closure of coronal suture Mﬁmsﬂ’ﬁwua:gu
achondroplasia: dwarfism aUnf uvuaién

defect A9 9 v09 neural tube Tu 213

YVYVYVY

amelia = sifl limb vs8u; meromelia = Taifiu1sdaunes limb; phocomelia = nssgnuuwduRnding;
micromelia = LL‘Uu‘U’la;u; brachydactyly = 5’;??’14; syndactyly = 5’;(361; polydactyly = ﬁiLﬁu

Ichthyosis vulgaris: stratum corneum 11]1/1@@

mongoloid spot = hyper melanin; albinism = no melanin

hypertrichosis = UULaE; alopecia = NN

supernumerary nipple/breast = WIUN/WRIULEDE; gynecomastia = Q"maﬁuu

ectodermal dysplasia: derivative vianeutiniauns

YYYVYVYY

. . 3 = g oA
misshapen nail: U3y laiAuT

aa o
FIILUSUT

Skin & bone
Aoudhatiuluna LM dulupisgaimees o duilomausasenldiounluglad @ulueiugang) widdladroudralu
WewmasUeguda emenvvzgieriiavves Asy 9 numuldiiasidouy




Arthrology
wisnlAouineie nane 9 MdedosonvavireiBsunouy Uasundauas Wemlliwezann uainBeundslildnmszenly
Uszendiiu gross Aoudnuees

Development
Wemenrarguazwitoasusanaeudmgs (ver. o.fuitun) Whinsgndesganssaluazginadiulvuiasaunainesls abnormality
Tnesnsn 9

3

Material +
link

dlasio1913d Lyaws, 0. Suiiu, 0.919197
nils@0Ine1 embryo veIAMY
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Summative 2

outline ®  Basic knowledge and Applications of Upper Extremity 1 - 4
O Shoulder Joints
O Elbow joint, Wrist joints, and Joints of Hands
O Clinical Application
®  Basic Knowledge and Clinical Application of Trunk 1, 2
NINTAW SHOULDER GIRDLE & JOINTS
Lﬁamﬂ‘h'as]

Shoulder girdle
1. Sternoclavicular joint - synovial joint, ball & socket type (Souuanlu region 1)

2. Acromioclavicular joint - synovial joint, plane type

Shoulder joint (Glenohumeral joint)
* gstlualadddyunn ashlidnloldie Wunm udhdesnsu checkiist dth @
o Ju Synovial joint, ball & socket type
® Bone concern : head of humerus (upward medially posteriorly) & glenoid cavity of scapula (upward laterally
anteriorly)
®  Articular surface : head Ingjnin socket vl stability anas usisl motility 1sidu Sedesd structure B9 w3y
stability
Fibrous capsule : i glenoid labrum W fibrocartilage La%maﬂﬁwm%u v stability
Capsular ligament : Wuan#U anterior & 4 84 1) superior 2) middle 3) inferior glenohumeral lig. (Inferior 9zl
band Tug) windadua, superior & middle ﬁ'g 4Aim synovial memb. protrusion) 4) transverse humeral lig.
®  Accessory ligament : il 2 §u 1) coracohumeral lig. fiunsdnaz blend Wiy capsule ¥949 joint 2)
coracoacromial lig. 3U > wihiiAewdu fibro-osseous arch (2° socket) %3¢ limit superior dislocation
®  Muscle : Rotator cuff muscles 1) M.supraspinatus 2) M.infraspinatus 3) M.subscapularis 4) M.teres minor (90 M.
Rinfl greater tuberosity snLiu M.subscapularis Rnil lesser tuberosity)
®  Movement : laviain flex, extend, med. rotate, lat. rotate, adduction, abduction, circumduction Tngazadulaunn
u (eamn$etu) e girdle 1ve
®  Synovial membrane qﬁ’mﬁlumﬂ‘d articular surface (il articular cartilage i hyaline cartilage aEﬂJLLﬁ’D &

bursa : 1) synovial sheath Aqu biceps tendon funsidend 2) subscapularis bursa 3) subcoracoid bursa

s a

®  Relation : wurihlidudunmlualadi@uluiae dnamen




Nerve supply : 1) suprascapular n. 2) lateral pectoral n. 3) axillary n.
Blood supply : 1) suprascapular a. 2) acromial br. of thoracoacromial a. 3), 4) ant. & post. circumflex humeral

a.
Clinical

1.  Impingement syndrome (painful arch syndrome)
®  1fin3n : rotator cuff injury AU calcified supraspinatus tendinitis
® 91715 : painful abduction (maintain 90° abduction lailé)
2. Clavicular fracture
®  Middle 1/3 wudeggn
® s medial avnszaty W31y M.SCM ﬁasfu, #s lateral azaams1zemiin shoulder naas
®  {ifin fracture a5 AC ligament 9 heal #1nun
® 3nw : figure-of-8 bandage
3. Sternoclavicular dislocation : ¢y anterior > posterior Fagu post. duasreniunszazlulau structure Tu
mediastinum
4. Acromioclavicular dislocation : #u lat. end of clavicular nszi@n
5. Anterior shoulder dislocation (Wutag**)
® Aalale? : extend, lateral rotate, abduct
®  WULLUY subcoracoid dislocation U'aaqﬂ
® 91115 : shoulder flattened, Lgauﬁﬂﬂﬁuaﬂ%ﬂﬂﬁ, acromian prominent, ag‘Iuw‘qﬁ abduction & lat.

rotate W@niiee, 81analau axillary n.

mfilnangaudaanunsaiin Homer's syndrome 1 fiefuenaas dislocation lulaw C8-T1 brachial plexus Fuiuprailu

inferior cervical sympathetic ganglion IéfuAtaeiiin Horer’s syndrome

CLINICAL APPLICATION : Shoulder joint

CASE 1 : proximal humeral fracture
®  Common fracture pattern lu proximal humerus & 4 91 laun greater & lesser tuberosity, anatomical neck, shaft
Fedilfuuniniinsedu uazdudwiiil fusion fuves 4 @utufiaeindie

®  Deforming forces** 910 muscle 619 ¢ WU M.subscapularis n5zvisia lesser tuberosity yMlAAn displacement,

a o«

rotator cuff 3 AafiludeNIzINee greater tuberosity

1Y

®  Blood supply d1Agy

b7

' v A

sionsgonuTy bone MidAgyAe ant. & post. circumflex humeral a.

CASE 2 : anterior shoulder dislocation
° iwﬂﬁﬁﬁﬁ%m stability 198 shoulder joint iU capsular ligament 8819 glenohumeral ligament, rotator cuff
muscles, glenoid labrum
® i injury aurile axillary n. demeaziienisnii M.deltoid wazagyh action 489 M.deltoid (abduction),

M.teres minor (lat. rotate) laanas

Elbow joint, Wrist joints, and Joints of Hands

A1519U muscle, innervation, action 19 819158geuiiiiieulan o azaminldeglsviing vsevhuuuildliuansineylade
v o va & v v
dvhlaniuusuleauie

Elbow joint




- Articular surface : Humeroradial & Humeroulnar (Hinge type)
- Most stable : v Perpendicular elbow with half pronation-supination
- Fibrous capsule : Tramthitamdsrfuidu v ad
- Capsular ligament : fnudnauilen druntimasus (e Hinge)
- Synovial membrane :
[ ﬁwwﬁwhjﬁu Annular lig. of Radius
®  umdaiiumse Olecranon
®  {lunsdiu protrude Wty joint Tha
® i fat pad %134 fibrous capsule iU synovial membrane 438 support & cushion
- Relation, Blood supply & Nerve : fu 9 MNUNTeELAYY él?
- Clinical application :
1. Cubital tunnel syndrome - Ulnar n. Tau lig. u1nunena - ﬂﬂﬁ’sﬂ?&
2. Elbow dislocation - s Ulna & Radius qulﬂ posterior
3. Student elbow - dut@1FENaYs — attack bursa
Radio-ulnar joint
- Articular surface :
1. Proximal RUJ : Pivot jt.
2. Middle RUJ : Syndesmosis
3. Distal RUJ : Pivot jt. + L-shaped joint cavity + § Articular disc gﬂamm%u @@ synovial membrane
108)
- Fibrous capsule & Ligament :
1. Proximal RUJ : Annular lig. W fibrocartilage
2. Middle RUJ : Faomeusslunuafa
- Clinical application :
1. Radial head subluxation - Radius #ga21n Annular lig. (pronate + Taufs)
2. Galeazz fracture-dislocation - distal Radius %n 81alulau distal RUJ
3. Monteggia fracture - 8n Ulna Jesfusudaiusin dnindeu proximal RUJ
Wrist joint
- Articular surface : Ellipsoidal type + articular disc Eﬂammﬁlamﬁmau
- Ligament : 199ntiou
- Clinical application
1. Distal radial fracture (Colles’ fracture) - ﬂaﬂﬁﬁwﬁuuéﬁ distal Radius ¥ — attack wrist joint
** 411 Phalen test > flex Toiladasdnsuny 1 urfl 6191 = carpal tunnel syndrome
Tinel sign = 1A% nerve LLﬁaLLUﬁuqﬁlwuﬁmafuﬁq
Intercarpal joint
- Articular surface : Plane type (T Hand stability), S-shaped midcarpal cavity
- Ligament : dnifesnnang (g o)
- Relation : 9 tendon 1 nerve (foglstng 1)
- Clinical application
1. Fracture of Scaphoid - 81av11# anatomical snuffbox snLEu — U’JNEULLmﬂﬂLﬁU
2. Carpal tunnel syndrome
Carpometacarpal joint
- Articular surface :
®  1st CMC jt. - Saddle type
® 2nd - 5th CMC jt. - Plane type




Intermetacarpal joint : Plane type
Metacarpophalangeal joint
- Articular surface : Condyloid type
- Ligament : Palmar lig. #2811 Anterior U9 Hyperextend
- Clinical application :
1. Gamekeeper thumb - collateral lig. of thumb ¥19 — Abduct Iﬁuﬂﬂ‘ﬁu
2. Fracture of Metacarpals - metacarpals #n —> gl
Interphalangeal joint
- Articular surface : Bicondyloid type
- Clinical application :
1. Mallet finger - distal phalanx %n
2. Boutonniere deformity - middle phalanx #n
3. Swan-neck deformity
R
- usagviwesusay joint T muscles aglstha

- Opposition fivhezlstng usagyinld muscle luuiau 9

Basic knowledge and Clinical application of trunk
Xy a a M v 3 v 13 ' 'y a o | v 3 L
ATUUNIBINIU 216 939 9) luilaflaou lecture Tusias LUUIzgnARIN Gross 11NN laildaouaseds uAdu GA udilenanse Clinic

& £ & ] i@ & & o oa =
UV UTERY 9 vazazuuaqﬂLuamuuﬂ%@luLﬂuﬂuuwuauumuq
Muscle of Back

- Office syndrome : fipsuanlinnvandrulmuremdsduiusiu muscle aglstne ameinanezlslatng - overused,
poor technique used, poor posture, not warming up etc.
aca P & % o 1 o o ' T L . o 9 ¥ o o

- FBhanduie > deviwhluuiiedaudazda Afeds origin, insertion Tiiseanainiu mszaziuiFemasly gross
Fosuslundnaile origin, insertion wWoauAIS WU Bawan erector spinae Mg q mundaRasieniiownzarawin Aoy

= = £ I3 S v Yo aa a o W v oA @ U v @ o

willoudands muscle Mzdaludie (HeeTiniss nateenmdseidavduaugniniuaslinesyin)

- Lower back pain

1119 midline > Erector Spinae

tuan lateral > Quadratus lumborum

wifindn q 989 muscle of back wuuldmedrezlslidlausessy
Deep group > Fiber Luades > w9 bending(wanidya «)
Erector > fiber 954 9 > W3n flex AN

Rectus > flex wilouiu

> '
a a

o  auiidumuusnitaendn Spinal cord asAugnafiszsiu L1 - L2 vertebra Manufe uda Spinal nerve g sfufiwan
51,52 vauan egnil Mnaudie Suild uiduasludhvarud 9 MisSendt Chorda equina Seaitliiduls weaiials
224 fiazuduudaay wNJudnseaunndn L1 - L2 vertebra laidl spinal cord a1 58n41 Chorda equina Sidnwaue

1Jund que
a1sdiariuavinvds Uanluaia 4 WU fivan Trapezius uvaz fuazinis o Juga 9

Vertebral joint - @0u504n139) film vertebra J1ezlsiduerls, dou joint iaiunves vertebra




Wy 81 film 11ud2138 Body of lumbar vert @ndusiudn 9 nilasifienuuans + fuseiRnndusn Awanss Spinal Cord seautiu

o a . = 7 < .
wnaz lulaunailon spinal nerve Wan Dermatome UuU ¢ NAL paralysis

Bony Structure #@1fAgyue4 vertebra ﬁﬂﬁ@lﬁu
- Body Wuwmden q dgaindiudiesund, nay o vidseduuiuuan sgwihandguanszan
. v [ & . =3 -3
- Spinous Process k#a3 € 89N11ATUNEY UNYNNIBUN section CT Alsiviu
- Pedicle Wou 2 @il
Structure 71lailY bone I,L(fiﬁawﬂﬁﬂu
- Vertebral canal daanau 9 wds body #eg spinal cord daziefinsmsetiunay
- Intervertebral disc 84611 9 53%319 body U843 vertebra

523971 cartilage el x-ray 4z

*** Ty 1 vertebra i joint aglstng - 197 9 22 iden il film uz
- Facet joint U4 2 879 2

- Intervertebral disc

Wan thoracolumbar SuLdsuain kyphosis W4 lordosis wszdusuag injury $1¢

o

Scoliosis Aanszgndumnaiuilen

Fuuzi Shoulder joint
- sslaBeuaui@unin clinical nsgauduiurazslunseauvuaudy
Elbow joint, Wrist joints, and Joints of Hands
'3 a ' ' '3 & o o8 va o P o o < A a v v
- omsddeufununun euadlad + *adlaseulumur wusihlidadedliae ynAfieansdyafefiuin o dudila
TumuldlaefagSaunn
- gawley 9 aswinvieny
Trunk
& 44' ' v v ' ' a_a o w 1o w ' ' | = a v
a13138nnlUises liaauaaiay desilaudianmuetazaeainguesdniiineslsdAnliddy uwinsuiunseatieGeinsSould
v va A & ww .
10 9 usgnlaidnleas g Awleuz senliuin
Material + Shoulder joint
link - Slide #@u
Elbow joint, Wrist joints, and Joints of Hands
- Slide #i@u
Trunk
- dladnsea
- dladgud
331 material | Shoulder joint

- A clinical wushalasiidey (Gldwdsunanuliuz)
Elbow joint, Wrist joints, and Joints of Hands

- Slide fiwe 8199¥g Atlas Usznouiila
Trunk

- Grey’s SuAT%o muscle Ynda Fausziangn Audi action A1 9 U Minzas1e o Wive iden nsedldneay
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®  Basic Knowledge and Applications of Head and Neck 1-3




O Anterior Aspect of Skull
O  Development of Pharyngeal Arch

O  Development of Face, Nasal cavity, Palate & Tongue

AN Development of Face, Nasal cavity, Palate & Tongue
& ' & - 4‘ o ' ' o < v o v O o A A o o
Wan1Asng | Auliluunilaua1u embryo du 9 wwmﬂaﬂ@’naﬂﬂﬂmﬂuLUuaﬂi FosaiutunouEes ¢ Wieflazlioulesiu gross anatomy

waz congenital abnomalities §i14 ¢)

Pharyngeal Apparatus
& 1 a T ] o P a ad a A v oA v o & ' P
L‘UuuammmmuwagmwmLLamam GW’JEJL‘VW}NGLWN‘VI‘V\Li']LﬂEIiIL‘VNE)ﬂLLa'JLMQE]HW'JﬂuiﬂWGMu’WLUUﬁ'JUG}’N €] LbNULLR
Toedl 4 9adUsznaUNANAD
1. branchial arch
branchial pouch

branchial groove (cleft)

ENEIEN

. branchial membrane (du#l ectoderm waz endoderm Anlaglaifl mesoderm)
Tnevis 4 dnazadgluidudiusing q munmasudnasias

Tips groove uan pouch Tu : 9210 o vu g uay p wuuilaglalisazindulnuegluniauen
Jips d d
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o
Macis o

i

Fandlpaac arch

ok arch
bronchial arch 3

Fowe2
Bl e

st oo
. o, B e Cotsy of

B) Nerve

A) tiosse /

Lateral ingual swelings

Tubercuium
impar-

Figure 7
(o) Adut.

Figure 8 _Scanning electron micrographs looking down at the tongue-forming region of 5-week (a) and 6-week and (b) human embryos.
4 -, Reproduced from Steding,

G.(2009).The anatomy of the human embryo. Bael: Karger. Gourtesy ofDr. J. Mamner.

of thyroid

Parathyroid IV

Postbranchial
body

Parathyroid I

Thymus I

Tympanic cavity
(pouch 1)

Supratonsillr fossa
and palatine tonsil

Postbranchial body:
(pouch 4 or 5)

“Thymus (pouch 3)

Fioure 4 t phaync.

Thyroglossal cyst
Hyold bone. v ”
Accessory
Undescended - thymic
parathyroid tissue
gland ~
Thyroid Pyramidal
cartilage 2l
Superior thyroid
parathyroid
gland
Thyroid Persistent
cord of
thymic tissue
Trachea Ectopic inferior
parathyroid gland
Manubrium
of sternum
Thymus

Figure 15 Locations where abnormally positioned pharyngeal glands or portions of glands can be found.
e s e e

Facial

Facial primordias Juguriianisasgueduni dviemun 5 du dousou Stomodeum

Single frontonasal prominence 194 caudal boundary 484 stomodeum

Paired maxillary prominence 14 lateral boundary %84 stomodeum 1935y branchail arch 1

Paired mandibular prominence 184 caudal boundary 984 stornodeum 35)21n Bracnchial arch 1

Uaneduanif 4 finmsidsunlasmes frontonasal prominence Wugaudail

surface ectoderm 1 Inferolateral part #W1A238n Nasal placode

Ectoderm 7 center vo4 Nasalplacode whasluu nasal pit

nasal pit ¥e1e1u Nasal sac uazvensanfudu Nasal cavity

Mesenchyme s8u Nasal pit wssiafuseuyuguifiensh Sen Medial nasal swelling U Lateral nasal swelling

primordia @3y midline 1Ty




fin1g Fusion 51319 - Maxillary prominence & Mandibular prominence
- Mandibular prominence 2 413 Tuwwa midline

.
navlet stomodeum wAvad

Eye primordia fidnunisiasgysiadl
- . a o )
- iinsemeadssainaliuin Bun Nasolacrimal groove
- 1im double fusion WWuvie 15an Nasolacrimal duct
- cranial end ag'ﬁ nasolacrimal sac
- caudal end WUl inferior meatus of lateral wall of nasal cavity

o

79 - 14 agdinmsuSudadrulumin Facial primordias s 5 agaSeyluiludusng 9 dail

<

dai
- Frontonasal prominence tu forehead, dorsum of nose, apex of nose
- Medial nasal swelling Wu philtrum, premaxillary part of maxilla, nasal septum
- Lateral nasal swelling 1Ju ala of nose
- Maxillary prominence W upper part of cheek, lat. part of upper lip, secondary palate

- Mandibular prominence 18u lower lip, chin, lower part of cheek

LABY

U758 6 soric arch 7 2 eglu hyoid arch 1 5.10. i thyroid diverticum s vental aort 1y ventrlaorta i 512

U 59 o praryngestmomtrane 2 a3 aonc arch 2 un 3

arch Nerve Cartiage Muscie aortc arch dervative
1 NV [ Meckers Muscl of masication aorticarch 1 il
Mandibular ‘Sphenomandibular Mylohyoid muscle Masitary artery
arch igament - Anteror balyof
Mallous digastne muscie
Incus ~Tensor tympan muscle
Aerior maliolar ~Tensorvelpalaii
igoment muscle P
2 NI | Roicherts Muscle o facil sortc arch 2 hpdu
Hyod ~Losser hom and axprossion Stapedia atory
arch upperpartofbody | - Syohyoid muscle
ofhyoid bone Posteriorbellyof
~Stohyoid ligament | digastric muscle
Stoid process Stapodius musclo
- Stapes
3 NI | - Greator bor and Stylopharyngeus aortic arch 3 iy
Tower part of body muscle Intemal caroid
of hyoid bone anery (provimai)

Comman carolid artery

@
Somonsnsatr 4 NX Right - Rightsubclavian
Matous
g arery
Lot - Avch of aota
&
[ muscie
x O\ s
Mecke 9
an 6 NX | Cariago of taynx Puimonary arery
Leerten \ oo crioos _— ~Thyroia Lot - Ductus aneriosus
iy Creod caioge o
e mscir ()
Aytonoid
Comiculate

- Cuneiform




* e w‘amus\:\r\a%lmywimh 191 Newal fbe S A TR O SN

. "~ o ¥ wxillar indibular prominence
B newunindrihilini g nun 16 ) Mesdisy&: Mandhular i

3. Left fourth aortic arch

4. Right fourth aortic arch

Right

Right

dorsal Lebt

Dorsal Aorta

— 4) Bronchal Arch 4
Phacgngeal esuty
3) Branchal Arch 3

Aortic arch 3 o
Thyroid Divertcuun
5

menbrase 3

)Mandibaae povinend

s camica sy

& 1) Mandibular
1)mslary pronenc | i

* o process gt

N3RIYY

asluy dddudsl
primordia = six ear hillocks
ascend 371 mandible 41 corner of eye

differentiate + fusion aulu definite form

a v &/ v a =l
ﬂ"liﬁiﬁg‘l]ﬂ»ﬂﬂﬁ’]&lkﬂﬂ1U1ﬂﬂ'l i 2 N{UAD

Left

1) Branchil Ak §

3) Brandual Arch 3

+— 12)Mandiblar prominence

Stomedesn

Nosolacrival groove

Muscle of mastication 193gy11197n branchial arch @;'17‘ 1 nerve supply A CN V

Muscle of facial expression 133y11n37n branchial arch Fjﬁ 2 nerve supply @o CN VI

)‘ 1)Masillary prominence /

1)Manditular
ovch

Congenital abnormalities of face wulsiuas @nu19NTIY Genetic & Environment g1 wensuUIBIYY German

measles
1.

1.1 lateral

1.2 media
2.

© © N o AW

*
©
=
=b.
N,
)

e

62

Cleft lip wialu

cleft lip & 2 4lla unilateral cleft lip AU bilateral cleft lip
n cleft of upper lip

Median cleft of lower lip
Oblique facial cleft
Macrostomia

Microstomia

Single nostril

Bifid nose

Absence of nose

Agnathia

Micrognathia

Astomia

Atresia of nasolacrimal duct
Apropia

Preauricular

Low set eat
Auricularappendages
Microia

Anotia

wazmstldRenan cleft lip fifpsiniinannisiaunfvesdula fuse Auldauysel




P 10 R

P11 P ————
vl et i of e s,

Thyroglosal duct remnants

e

Epigotis
\ e

Figure 12 Common locations (red circles) of thyroglossal duct remnants.

Figure 13 Individual with a thyroglossal duct sinus in the ventral midiine of the neck. Courtesy A. Burdi, Ann Arbor, MI

Development of nasal cavity 3uiinisiwsapile Uaneduanid 4 figgusadl
- surface ectoderm i Inferolateral part ¥WIAIEEN Nasal placode
- Ectoderm 7 center vo4 Nasalplacode wiasludu nasal pit
~ nasal pit vnendu Nasal sac wazveneanniuu Nasal cavity
- Jzyelsn Nasal cavity Qﬂhzuﬂﬁﬂ'ﬁaw’lﬂua% Pharynx ¢g primary palate & Oronasal membrane
- fin98a18909 Oronasal membrane vili primitive post. nare Tndi primitive oral cavity
- secondary palate 1@3gy#i991n primary palate f%"lu Oral cavity iU Nasal cavity
- Posterior nare 138 Definitive choana \Uai1 Nasopharynx
- Nasal septum 1336y31n medial nasal swelling
- ANUATNVBY nasal septum a Invagination 11 Vomeronasal organ of Jacobsan
Tupuavaanely Sldaaneaswdody cyst
- i roof  olfactory epithelium w3ay vimihiifunau
- i lateral wall ﬁmsaﬂﬁ"rﬁulﬂu concha & 3 daufie superior middle inferior

- Paranasal air sinus = Invagination 484 nasal epithelium wlulu bone

Development of Palate
- Primary palate Wu premaxillary part of maxilla 1938y31n Median palatine process
- Secondary palate 13531 Lateral palatine process U fuse fu primary palate




- % ant. U84 Secondary palate 31 ossification 1w hard palate
- s post. U89 Secondary palate laifl ossification WJu soft palate & uvula
5. Medial nasal prominence 7- Nasolacrimal groove

B 1. Maxillary prominence 3. Anterior nare
: 8. Lateral nasal
2. Posterior nare 4. Lateral nasal prominence 6. Oronasal membrane A1eralnagalprominence.

9. Maxillary prominence

L 12 rondtbular prominence
(Bl ach 1)
; — 11 pkillary prosinence
(Bl 2 1)
Taera s o el eviy
| e
| el
’— lateral nasal F,MD

Vonerosasul orgen

v
it Carklage Foy
0 omerorasa corlage

@ sl septon asal septum

ko opric st
/ 0 sperer cneha
nasel cavity

Congenital abnormalities of palate

cleft palate fina1nn1sl fuse el palate Fudisuvdsiiiavainuate wdustindiluures palate fuse fuldanysal

Development of tongue \Anilodueniiit 4 - 8 71 floor of pharynx W3gy1137n pharyngeal arch fi1-ad development ¥84
MuCcous sac Lﬁm%uﬁaut.l,ﬁﬁﬂﬁ development lLag migrate U84 lingual muscle

- floor of pharynx 9% mucous sac Lﬂ%m?ﬁuﬁau

- ant. 25 471910 branchial arch 1 distal lingual swelling La3gy11nn31 Median ling. swelling

- post. ¥ 11310 branchial arch 2,3,4 1835310 hypobranchial eminence @ Copula azaangly

- fspemaiufe Sulcus terminalis 3U V shaped

- Lingual muscle 133gya1n Occipital somite nerve supply = CN XII

- fadwuuveshufinsiaseyues lingual papilla Gaudelu 220

- lingual tonsil Lﬁiy,ﬁiﬂuélu

- swemusnaudaiu floor of mouth

- denilmswnues epithelium TlFAunazaaely viliAn space sewriaduifu floor

- i midline ld@ane wieidu lingual frenulum
Nerve supply of tongue
Motor = CN XII
Sensory wialu General fiu taste
- Ant. %5 General = CN V3 ( lingual n.) Taste = CN VII ( chorda tym.n. )

- Post. ¥ General + Taste = CN IX
- Root General + Taste = CN X ( Int. laryngeal n. )
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U 62 somcradmanirsnsguti human emryo o

nasalplocod wins et nasal pt  Aeure

Nasal cavity

— Medial nasal prominence (Nasal septum)
—— Concha

Vomeronasal organ

Nasal cavity

Lateral nasal prominence
Concha

Tongue (Mandbular prominence) gc::v;ex‘:ysal organ

— Posterior nare
Stomodeum (Oral cavity)

Maxillary prominence
Mandibular prominence

2 6.7 itegninsiresayninniu Suglu pig i 68 i

o sido Somin i ioquitsustniofu (Felifosgm amoryonic i o) e rm 2 g embiyo miom

embiyo 3 15 1. transverse section H

il oronasal membrane el Giansiasies=ars oal i nasal cavty Gunh posterior nare v choana

# nasal septum 1 vomeronasal organ 53/ dau lateral wal enyududlu concha

y nasal cavity  oronasal

val cavity (stomodeum)

aa o
FIVLUSUT

Material +
link

337 material | Development of Face, Nasal cavity. Palate & Tongue #isde embryology F03nAmedunelineudsaziden amnsoass
aufiugliugasy
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®  Basic Knowledge and Clinical Applications of the Lower Extremity 1-4

Hip Joint
- Articular surface = Lunate surface &urafu 2/3 of sphere of Femoral head
- E@3uANULTaLsdag Acetabular labrum (Fibrocartilage) wag Transverse acetabular ligament
- Ligament of head of femur & Post. branch of Obturator a. #1u
- Longitudinal ligament (wUsi8iu Outer / Inner) & Circular ligament (W38 Zona orbicularis Taitifw)
1. Outer: & 2 ¢uf® External / Internal
1.1 External = 3 ligament
lliofemoral ligament : limit extension
Pubofemoral ligament : limit abduction
Ischiofemoral ligament : limit medial rotation
1.2 Internal = Fibrous membrane
2. Inner: Cervical retinaculum (53 Neck of femur)
- Hip jt. 1An Post. Hip dislocation Uaaun = Flexion + Adduction + Medial rotation (mii‘i'ﬁma)
- Developmental Dislocation of Hip (DDH) = 1fin Hip sigaeena1nidn stz bone §alsiudause
- 491 Trochanteric anastomosing ka Cruciate anastomosing

- Fracture neck of femur & Hip dislocation \dueste Avascular necrosis of head

Knee Joint
- Articular surface:

1. Medial condyle of femur (817) dutiarfiu Concave tibial plateau (Oval)

2. Lateral condyle of femur (&) &y Convex tibial plateau (Round)

fe3Usna Articular surface wuuil anAnasABENAR Medial rotation I#ie Sufamdnsiimedial
subluxation = NzgNABULINI Medial
Articular surface la{lddurafunnusim vivwes Knee joint flusnsinefudanals articular surface duifafuuisuing 151

FauUsU3VDY articular surface mMuvivNeeng 9 16l 4 USeu A9 Superior facet / Inferior facet / Middle facet / Crescentic
facet
- w@sunuudaussineg Meniscus (Fibrocartilage) Saiiin Meniscus tear 14
- Ligament dfigy (@ 4 ligament) wuadu 2 Yszian suniseglu/uen capsule

1. Intra-articular ligament: @; Cruciate (nawu) lvifuadsnnundausineu Extend knee

1.1 Anterior cruciate ligament il Anterior displacement
1.2 Posterior cruciate ligament i Posterior displacement

2. Extracapsular ligament

2.1 Tibial collateral ligament (Duueiu Superficial/Deep) fit} Hyperextension

2.2 Fibular collateral ligament (:0u Cord) fu Hyperextension
- Unhappy triad = 910 3 agrandouriu (ACL TCL wag Medial meniscus)
- Patella: Anterior ¥3s# (8 muscle 1n1g) / Posterior 58U
- Patella iifonsasuuiiusu awidedlunma Lateral iawe (wondudnernld)
- Patella: sinifn Lateral displacement usieSuanuudeusalag

1. Lateral condyle snidudu

2. Vastus medialis m.
- Identify: Infrapatellar fold tag Alar fold
- Bursa Fagaansidend dudunduin o agdniau Septic Bursitis 1a
- Popliteus m. = Unlocker 78 Extend knee (finfisnsinnzgensundaiiow)

- 41 Anastomosis around knee joint i 8 artery

Ankle Joint
- Articular surface:

1. Mortise dur@ariu Superior surface of Trochlea tali




2. Lateral surface of Medial malleolus dui@afiu Medial surface of Trochlea tali (Comma)
3. Medial surface of Lateral malleolus duanu Lateral surface of Trochlea tali (Triangular)
- Trochlea tali 994 Tallus = wtin1 wdsuay Dorsiflexion 34 Stable N1 Plantar flexion (ldseaindugsdsdude)
- Ligament of ankle jt. wdau 3 fu
1. Superior: Inferior transverse ligament
2. Medial: Medial collateral ligament (Deltoid ligament = Tusin) Usgneumae 2 part fe
2.1 Superficial part: - Tibiocalcaneal part
- Tibionavicular part
2.2 Deep part: - Anterior tibiotalar part
- Posterior tibiotalar part
3. Lateral: Lateral collateral ligament (U1 T) Usznaudae 3 ligament Ae
- Anterior talofibular ligament (U1a478)
- Posterior talofibular ligament

- Calcaneofibular ligament

**gdaudondn:  Malleolar fossa A3IUU = Inferior transverse ligament 1Ny
A39819 = Posterior talofibular ligament 1y

Tip of lateral malleolus # Calcaneofibular ligament tn1g

Joint of foot ﬁﬁ’lﬁ'ﬁy
- Talocalcaneal (Post. subtalar jt.) = Plane type

Articular surface: Posterior facet on inferior surface of body of talus &Rafiu Posterior facet on superior
surface of calcaneus

Fibrous capsule i Talocalcaneal ligament i1 3 band 8 medial band, lateral band, posterior band

# ligament LaSuANLTaUTe 2 §u Ao Interosseous ligament uag Cervical ligament

# accessory ligament @o Medial collateral ligament (Deltoid ligament) uag Lateral collateral ligament

- Talocalcaneonavicular (Ant. subtalar jt.) = Plane type (Ball and socket-like)
Articular surface wustdu Ball and socket
- Socket 1. Anterior and Middle facet of Calcaneus
2. Posterior surface of Navicular
3. Spring ligament
4. Deltoid ligament
5. Bifurcate ligament (Calcaneonavicular part)
- Ball 1. Anterior and Middle facet of Talus
2. Head of Talus

3. Facet for spring ligament

EPHIE Ligament of foot
- Content Tu Sinus tarsi § 2 8g1efe Cervical ligament (U1An14) uae Interosseous ligament (si1ulu) Ferenasunnuudeuse
999 TC jt. wag TCN jt.
- Interosseous ligament LAAN
1. Anterior capsule of Talocalcaneal (Post. subtalar jt.)
2. Posterior capsule of Talocalcaneonavicular (Ant. subtalar jt.)
3. Deep extension of lateral limb. of inferior extensor retinaculum
- Cervical ligament 111ga1n Neck of talus 1Uin1g Calcaneus (Cervical = Neck)
- Interosseous ligament & Cervical ligament fsluyin inversion Fsaeiu inversion sy

- Bifurcate ligament Usznausie 2 part




1. Dorsal calcaneocuboid ligament

2. Dorsal calcaneonavicular ligament

- Short plantar ligament = Plantar calcaneocuboid ligament

- Spring ligament = Plantar calcaneonavicular ligament

Arch of foot luguiiiug

1. Medial longitudinal arch

2. Lateral longitudinal arch

3. Transverse arch

an

Clinical application

A1U Case Discussion : Orthopaedic Surgery

O

O

O

O

o1s8lilanddUieMiing URmausian lower extremities 11 isdpdthaudiugusnld ldun sey
aTriivimidunnmsgnensanmaieuen van ligaments Muinduls venisnmsdufuiiunfuiegudu
iimsuiaiuresefuisimadens q waruenismsSnw ey

o

8387

yfaLia injury Teun

B Soft tissue (§1nM91n bruise, contusion)

B Muscle strain = ﬂé’”lmﬁ’aaﬂsmﬂ

B Ligament sprain/ Ankle sprain = WBudnan
B Tendon tear = tendon dnw1n

W Bone fracture = N5gQn%N

msFudufiady

B N5A53959NY

® Pain

® Swelling

®  Ecchymosis = ldensonléfmis droenluduinasusngdni
®  Tenderness = NALAUIU

®  Ad1m bony landmarks

O Lateral malleolus
B ATF, CFL, Peroneal tendon, 5th metatarsal base, fibula
O Medial malleolus
B Posterior tibial tendon
®  Plain x-ray QIDLUANTBINTEAN Y138 ANUN joint cavity LiBuAuUNA 3o N3
L?%ausi’%mﬂqmaamz@ﬂ
Ankle sprain wiadu
B Lateral ankle sprain
®  uwawin Eversion , AFTL, CFL
B Medial ankle sprain
®  Lnadin inversion, Deltoid lig.
B Syndesmotic sprain (High ankle sprain)
Aubriaic
B “RICE” Rest-lce-Compression-Elevation
B swasdonszernanmslafenuansnatulufutuaguus (gaeesdealdludladenaiss
ueiliifeadn)
B nsvihnenmwiida
Persistent ankle instability
m 3adelay n159929519108
®  Anterior drawer test
O Anterior drawer sign +ve Usuani1fl ATFL rupture
®  Talar tilt




O +ve Usuenindl CFL rupture
® Xray (filidesiataniden)
B nsdhw ddindeudy
O  Compartment syndrome = Msnedenainnsusdu compartment 98991 %ﬂmmﬁﬂmmﬂu
complication nlsABY Wy nszgnuan ldemeenly compartment vivlvinavasaidon il
compartment i vmidealé
B suillindulumui ndundelwu viaomidoslv duuszawilm aglu compartment lnuug
B (Fwens n1s3nwn compartment syndrome nsnwnszaniin liiduls)
O Hallux Valgus = 9o first metatarsal joint 1fin lateral deviation
B doafdussnnduiidedinlmidiing
B @auusn Adductor hallucis Aefsneu ﬂﬂﬂﬁmiﬂgumﬂ%m%Laagwiﬂ Extensor hallucis
longus agAs ¥l deformity
® AU Hip and Knee injury
o muilsssynd anudFesgainisvesndunie sunisderouaslassasaiiduius Snssuauviniivild
vImdu(As 9 Agangminizdu Favsvanwiiiduty o) wiensuwiiimsvhnen e
O Remind: Subluxation= %aﬁau, Dislocation= %’au@m, Snapping= Fodu
O Snapping Hip Syndrome
B External snapping hip : greater trochanteric area
® in9n iliotibial band tdewlUsndy Greater trochanter
B Internal snapping hip : groin area
® 910 iliopsoas tendon doudhuru iliopectineal eminence #3® femoral
head
O Hip dislocation
B Posterior dislocation Lﬂuddﬁﬂumj
B nswuawih Idun Flex -> Adduct -> Medial rotate (isluie)
O Knee joint injury
B Ligament #0335 ACL, PCL, MCL, LCL
B siresiiinszuiwiiesls vili Lie lauimdu
B msidiageudu 151a9¢1d semitendinosus tendon
B Meniscal tear
B Patellar dislocation
®  dulng lateral dislocation ﬁﬂﬁ"u Medial retinaculum ﬁIaﬂﬂﬂUﬁmﬁUMﬂq{ﬂ
®  dulug lateral dislocation fatfu psvhmen el Vastus medialis
(Vastus medialis obliquus/Medial patellotibial lig.) WileLasuus e medial
#4 patella 13
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nilsde anatomy (dwiuggulsznau)

Atlas of human anatomy (Frank H. Netter)
Grant’s atlas of anatomy

Gray’s atlas of anatomy
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