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Week	3	Musculo-Skeletal	Notes	

The	Skeletal	System:	

	

Functions:	

• Support	
• Protection	
• Movement	
• Storage	

o Minerals	
§ Ca+	-	used	in	many	processes	in	body	
§ Must	be	maintained	at	certain	levels	in	blood.	

o Marrow	
§ Haematopoietic	stem	cells	
§ Fat	

• Blood	Production	–	Haematopoiesis		
	

Metabolism	of	bone	&	its	hormonal	control	

• Calcitonin	à	Ca+	salt	deposit	in	bone	
• Parathyroid	hormone	à	Resorption	of	Ca+	from	bone	by	osteoclasts	à	increases	blood	Ca+	levels.	
• Estrogen	à	Restrains	Osteoclast	activity	&	Promotes	deposition	of	new	bone.	
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Osteoporosis:		

• Bone	resorption	outstrips	deposition	à	bone	density	decreases	–	risk	of	fractures	increases.	
o Cancellous	bone	is	affected	first	–	has	a	quicker	turnover	(remodelling	rate)	
o Trabeculae	become	porous	&	lighter	or	even	disappear	
o Common	in	Postmenopausal	Women:	reduced	levels	of	Estrogen	à	increased	osteoclast	activity.		

	
	
Bone	Composition:	

• Organic		

o Collagen	&	other	proteins	
o 35%	
o Flexibility	
o Tensile	Strength	

• Inorganic	

o Mineral	Salts	
o 65%		
o Compression	Strength	
o Reason	why	it	preserves	so	well.	

	
Bone	&	Associated	Tissue	Histology:	

• Bone	

o Compact	

§ Thicker	
§ Denser	
§ Comprised	of	Osteons	–	basic	units	of	compact	bone	

• Haversian	Canal	
o Blood	Vessels	
o Nerve	Fibres	

• Lamellae	
o Rings	of	Collagen	Fibres	around	Haversian	Canals	
o Collagen	Fibres	oppose	each	other	diagonally	
o Resists	torsional	stress	

• Lacunae	
o Tiny	caverns	between	the	Lamellae	
o Residences	of	the	osteocytes	

• Osteocytes	
o Living	cells	of	bone	tissue	
o Maintains	health	of	bone	matrix	
o If	an	osteocyte	dies,	the	surrounding	bone	matrix	is	resorbed	by	osteoclasts.	

• Canaliculi		
o Tiny	plasma	membrane	extensions	of	the	osteocytes	
o Allows	communication	between	osteocytes	
o Allows	nutrient	sharing	between	osteocytes	

www.MedStudentNotes.com



	

	
	 	

www.MedStudentNotes.com



o Cancellous	(Spongy)	

§ Trabeculae	(struts)	relay	stress	to	the	dense	compact	bone	
§ Houses	marrow	in	between	trabeculae.		
§ Blood	Vessels	
§ Osteoblasts	
§ Fat	Cells	

	 	
	

• Cartilage:	

o Articular	(Hyaline)	

§ Avascular	
§ Chondrocytes	in	columns	in	lacunae		
§ Ground	Substance	–	fibres	+	H2O	
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Bone	Development:	

• Intramembranous	

o Ossification	Within	Membranes	
§ Cranial	bones	of	skull	
§ Clavicles	
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• Endochondral	

o From	Cartilage	
§ Hyaline	cartilage	
§ Primary	ossification	centre	in	diaphysis	
§ Secondary	ossification	centre	in	epiphyses	
§ Epiphyseal	plate	(growth	plate)	

o 5	Phases:	
§ Phase	1	&	2:	

• In	Utero	
• Hyaline	cartilage	template	
• Osteoblasts	begin	depositing	bone	
• Bone	Collar	forms	around	diaphysis	
• Cartilage	cells	in	centre	die	–	leaves	cavity	
• 1O	Ossification	centre	forms	

§ Phase	3:	
• In	Utero	
• Blood	vessels	penetrate	into	centre	cavity	
• Fibroblasts	enter	through	blood	
• Fibroblasts	convert	to	osteoblasts	
• Spongy	bone	forms	along	shaft	

§ Phase	4:	
• At	Birth	
• Elongation	of	diaphysis	
• 2O	Ossification	centre	forms	in	Epiphysis	
• Medullary	(Marrow)	Cavity	forms.	

§ Phase	5:	
• Growth	&	Maturation	
• Complete	ossification	of	Epiphyses	
• Hyaline	cartilage	remains	at:	

o Epiphyseal	(growth)	plate		
o Articular	surface	
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Bone	Remodelling:	

• Bone	is	living	tissue	
• Requires	blood	supply	&	Constant	remodelling	
• Bone	remodels	in	response	to:	

o Calcium	requirements	in	body...and	
o Mechanical	Stress	

• Resorption	–	destruction	of	old	bone	matter	by	Osteoclasts:	
o Large	multinucleated	cells		
o Plasma	membrane	attaches	to	bone	
o Forms	a	seal	
o Secretes	enzymes	(collagenase),	acid	&	lysosomes		
o Creates	a	recess	(Howship’s	Lacunae)	
o Bone	matrix	at	site	gets	eroded	
o Endocytoses	digested	material	
o Packages	digested	material	
o Exocytoses	digested	material	into	extracellular	matrix	
o Material	taken	away	by	blood	

• Apposition	–	deposition	of	new	bone	matter	by	Osteoblasts:	
o Large	Golgi	–	cells	of	high	protein	&	proteoglycan	synthesis	
o Secrete	osteoid	(unmineralised	organic	bone	matrix)	into	lacunae	
o Osteoid	+	mineralisation	=	mature	bone	
o Osteoblasts	trapped	in	matrix	become	osteocytes	when	bone	formation	has	ceased.	

	

• Eg.	Bone	Remodelling	in	Response	to	Stress:	

§ Bone	is	modelled	to	more	efficiently	withstand	the	force.	

	
	

• Eg.	Long	Bone	Growth:	

• Length	

o Apposition	at	epiphyseal	line	
o By	osteoblasts	

• Width	

o Apposition	by	osteoblasts	
o Resorption	(bone	removal)	by	osteoclasts	
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Classification	of	Bones:	

• Long	

o Humerous	
o Femur	

• Short	

o Carpals	
o Tarsals	

• Flat	

o Sternum		
o Scapula	

• Irregular	

o Vertebra	
o Innominate	Bones	(Ossa	Coxae)	

• Sesamoid	

o Patella	
o Other	bones	inside	tendons	–	can	occur	in	tendons	of	the	big	toe	
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Appendicular	Vs.	Axial	Skeleton:	

	

	
	
Pectoral	Girdle:	

- Scapula	&	Clavicle	
- Anchors	upper	limbs	to	axial	skeleton	

	
	
Pelvic	Girdle:	

- 2	coxal	hip	bones:	one	on	each	side	of	sacrum	
- Each	consists	of:	

o Ilium	(pink)	
o Ischium	(red)	
o Pubis	(Blue)	

(pubic	symphysis	–	green)	
- Collectively	known	as	either:	

o The	Ossa	Coxae...or	
o Innominate	Bones	

- Anchors	Lower	limbs	to	Axial	Skeleton	
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Long	Bone	Structure:	

• Diaphysis		
o Shaft	
o Hollow	
o Strength	+	Lightness	
o Contains	marrow	(yellow	in	adult)	

• Epiphysis		

o Expanded	ends	of	bones	
o Proximal	&	Distal	
o Covered	in	articular	cartilage.	
o Boundary	defined	by	epiphyseal	line.	

• Medullary	(Marrow)	Cavity		

o Marrow	cavity	
o Red	Marrow	&	Yellow	(fatty)	marrow	
o Site	of	hematopoesis	(blood	cell	

production)	
o Stores	fat	
o Makes	bone	lighter	–	but	still	strong.	

	

	

• Periostium	

o Connective	tissue	covering	
o Covers	all	bones	
o Fibrous	outer	

§ Sharpey’s	fibres	
o Inner	

§ Osteoblasts	
§ Osteoclasts		

• Nutrient	Foramen	

o External	opening	of	the	nutrient	canal	in	
a	bone.	

o Provides	blood	supply	
o Arteries	&	Nerves	
o More	prevalent	towards	epiphysis.	
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Joints:	

• Junction	between	2	or	more	bones	
• Not	necessarily	moving	joints	(Eg.	cranial	sutures)	
• 3	Types:	

o Fibrous	

§ No	movement	
§ Joined	by	fibrous	tissue	
§ No	joint	cavity	
§ Eg.	Cranial	Sutures	
§ Eg.	Syndemoses	–	between	tibia	&	fibula	@	ankle.	

	
	

o Cartilaginous	

§ Varying	amount	of	movement	
§ Joined	by	cartilage	
§ No	joint	cavity	
§ 2	types:	

• Synchondroses	–	eg.	Epiphyseal	plates	
• Symphyses	–	eg.	Intervertebral	joints	&	pubic	symphysis		
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o Synovial	

§ Movement	
§ Joined	by	articular	capsule	
§ Where	2	bone-ends	meet	
§ 	Articular	(hyaline)	Cartilage		

• Covers	bone	ends	
• Protects	bone	–	prevents	bone-bone	contact	
• Thin	–	1mm	
• Resists	shock	
• Resilient	shape	-	high	H2O	content	
• Avascular	-	nutrients	in	synovial	fluid	diffuse	to	it.	
• Cells	=	Chondrocytes	
• Ground	Substance	–	high	H2O	content	

§ Synovial	fluid	

• Within	joint	cavity	
• Modified	filtrate	from	blood	vessels	in	synovial	membrane	
• Lubricates	joint	
• Provides	nutrition	for	cartilage	

§ Synovial	membrane	(synovium)	

• Lines	everything	inside	the	joint	that	isn’t	lined	by	articular	cartilage	
§ Ligaments	&	Tendons	

• Fibres	–	Collagen	
• Poorly	vascularised	

	
	

§ Types	of	Synovial	Joints:	

• Plane	–	intertarsal	joints	in	hand	
• Hinge	–	elbow/knee	
• Pivot	–	proximal	radioulnar	joint	
• Saddle	–	carpometacarpal	joint	of	thumb	
• Ball	&	Socket	–	shoulder/hip	
• Condyloid	–	metacarpophalangeal	joints	
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§ Synovial	Joint	Movements:	

• Gliding	
• Angular	

o Flexion/extension/abduction/adduction/circumduction/plantarflexion/	
dorsiflexion	

• Rotation	
• Special	

o Inversion/eversion/supination/pronation/protraction/retraction/elevation/	
depression/opposition	

§ Synovial	Joint	Stability:	

• Articular	surfaces	shape	
o Bony	congruity	

• Ligaments	
o Capsular	
o Intracapsular	
o External	

• Muscle	tone	
§ Movement	Limiters:	

• Shape	of	bone	ends	
• Location	of	ligaments	
• Length	of	ligaments	
• Other	body	surfaces	

	
Bursae	and	Tendon	Sheaths:	

• Found	in	close	association	with	synovial	joints	
• ‘bags	of	lubricant’	

o Lined	by	synovial	membrane		
o Contain	synovial	fluid	
o Reduces	friction	between	adjacent	structures	

	
	
	
	
	
	
Bone	repair	mechanisms	

• 1.	Hematoma	Formation	
• 2.	Fibrocartilaginous	Callus	Formation	
• 3.	Bony	Callus	Formation	
• 4.	Bone	Remodelling	
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System: Skeletal 
 
Functions: 

x Support 
x Protection 
x Movement 
x Storage 

o Minerals 
� Ca+ - used in many processes in body 
� Must be maintained at certain levels in blood. 

o Marrow 
� Haematopoietic stem cells 
� Fat 

x Blood Production ʹ Haematopoiesis  
 
Metabolism of bone & its hormonal control 

x Calcitonin Æ Ca+ salt deposit in bone 
x Parathyroid hormone Æ Resorption of Ca+ from bone by osteoclasts Æ increases blood Ca+ levels. 
x Estrogen Æ Restrains Osteoclast activity & Promotes deposition of new bone. 

 

 
 

Bone Composition: 
x Organic  

o Collagen & other proteins 
o 35% 
o Flexibility 
o Tensile Strength 

x Inorganic 
o Mineral Salts 
o 65%  
o Compression Strength 
o Reason why it preserves so well. 
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Bone & Associated Tissue: 
x Bone 

o Compact 
� Thicker 
� Denser 
� Comprised of Osteons ʹ basic units of compact bone 

o Cancellous (Spongy) 
� Trabeculae (struts) relay stress to the dense compact bone 
� Houses marrow in between trabeculae.  
� Blood Vessels 

x Cartilage: 
o Articular (Hyaline) 

� Avascular 
� Ground Substance ʹ fibres + H2O 

 
Bone Development: 

x Intramembranous 
o Ossification Within Membranes 

� Cranial bones of skull 
� Clavicles 

x Endochondral 
o From Cartilage 

� Hyaline cartilage 
� Primary ossification centre in diaphysis 
� Secondary ossification centre in epiphyses 
� Epiphyseal plate (growth plate) 

 
Bone Remodelling: 

x Bone is living tissue 
x Requires blood supply & Constant remodelling 
x Bone remodels in response to: 

o Calcium requirements in body...and 
o Mechanical Stress 

x Resorption ʹ destruction of old bone matter by Osteoclasts: 
o Large multinucleated cells  
o Plasma membrane attaches to bone 
o Forms a seal 
o Secretes enzymes (collagenase), acid & lysosomes  

x Apposition ʹ deposition of new bone matter by Osteoblasts: 
o Large Golgi ʹ cells of high protein & proteoglycan synthesis 
o Secrete osteoid (unmineralised organic bone matrix) into lacunae 
o Osteoid + mineralisation = mature bone 
o Osteoblasts trapped in matrix become osteocytes when bone formation has ceased. 

 
x Eg. Bone Remodelling in Response to Stress: 

� Bone is modelled to more efficiently withstand the force. 
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x Eg. Long Bone Growth: 
x Length 

o Apposition at epiphyseal line 
o By osteoblasts 

x Width 
o Apposition by osteoblasts 
o Resorption (bone removal) by osteoclasts 

  
 
Classification of Bones: 
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Appendicular Vs. Axial Skeleton: 
 

 
 
Long Bone Structure: 

x Diaphysis  
o Shaft 
o Hollow 
o Strength + Lightness 
o Contains marrow (yellow in adult) 

x Epiphysis  
o Expanded ends of bones 
o Proximal & Distal 
o Covered in articular cartilage. 
o Boundary defined by epiphyseal line. 

x Medullary (Marrow) Cavity  
o Marrow cavity 
o Red Marrow & Yellow (fatty) marrow 
o Site of hematopoesis (blood cell 

production) 
o Stores fat 
o Makes bone lighter ʹ but still strong. 

x Periostium 
o Connective tissue covering 
o Covers all bones 
o Fibrous outer 

� SharpeǇ͛Ɛ fibres 
o Inner 

� Osteoblasts 
� Osteoclasts  

x Nutrient Foramen 
o External opening of the nutrient canal in 

a bone. 
o Provides blood supply 
o Arteries & Nerves 
o More prevalent towards epiphysis. 
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Joints: 
x Junction between 2 or more bones 
x Not necessarily moving joints (Eg. cranial sutures) 
x 3 Types: 

o Fibrous 
� No movement 
� Joined by fibrous tissue 
� No joint cavity 
� Eg. Cranial Sutures 
� Eg. Syndemoses ʹ between tibia & fibula @ ankle. 

 
o Cartilaginous 

� Varying amount of movement 
� Joined by cartilage 
� No joint cavity 
� 2 types: 

x Synchondroses ʹ eg. Epiphyseal plates 
x Symphyses ʹ eg. Intervertebral joints & pubic symphysis  

 
o Synovial 

� Articular (hyaline) Cartilage  
x Covers bone ends 
x Protects bone ʹ prevents bone-bone contact 
x Resists shock 
x Avascular - nutrients in synovial fluid diffuse to it. 
x Cells = Chondrocytes 

� Synovial fluid 
x Lubricates joint 
x Provides nutrition for cartilage 

� Synovial membrane (synovium) 
x LineƐ eǀerǇƚhing inƐide ƚhe joinƚ ƚhaƚ iƐn͛ƚ lined bǇ arƚicƵlar carƚilage 

� Ligaments & Tendons 
x Fibres ʹ Collagen 
x Poorly vascularised 
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� Types of Synovial Joints: 
x Plane ʹ intertarsal joints in hand 
x Hinge ʹ elbow/knee 
x Pivot ʹ proximal radioulnar joint 
x Saddle ʹ carpometacarpal joint of thumb 
x Ball & Socket ʹ shoulder/hip 
x Condyloid ʹ metacarpophalangeal joints 

� Synovial Joint Movements: 
x Gliding 
x Angular 

o Flexion/extension/abduction/adduction/circumduction/plantarflexion/ 
dorsiflexion 

x Rotation 
x Special 

o Inversion/eversion/supination/pronation/protraction/retraction/elevation/ 
depression/opposition 

� Synovial Joint Stability: 
x Articular surfaces shape 

o Bony congruity 
x Ligaments 

o Capsular 
o Intracapsular 
o External 

x Muscle tone 
� Movement Limiters: 

x Shape of bone ends 
x Location of ligaments 
x Length of ligaments 
x Other body surfaces 

 
Bursae and Tendon Sheaths: 

x Found in close association with synovial joints 
x ͚bagƐ of lƵbricanƚ͛ 

o Lined by synovial membrane  
o Contain synovial fluid 
o Reduces friction between adjacent structures 
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Bone repair mechanisms 
x 1. Hematoma Formation 
x 2. Fibrocartilaginous Callus Formation 
x 3. Bony Callus Formation 
x 4. Bone Remodelling 
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Shoulder Girdle (Pectorial Girdle): 
 

x Functions: 
o Manipulation of environment ʹ not locomotion 
o Attaches upper limb to axial skeleton 
o Claǀicle acƚƐ aƐ ͚ƐƚrƵƚ͛ - transmits force to axial skeleton. 

� Gives upper arm reach. 
o High Mobility, Low Stability. 

x Manubrium of Sternum (breastplate) 
o Flat bone 
o Quadrangular shape 

x Clavicle 
o Long bone 
o Articulations: 

� Manubrium of Sternum 
� Acromion of Scapula 

x Scapula 
o Connects Humerus Æ Clavicle 
o Landmarks:  

� Lateral Border 
� Medial Border 
� Superior Border 
� Spine 
� Acromion 
� Coracoid Process 
� Glenoid Cavity 

o Articulations: 
� Lateral ends of Clavicle 
� Head of Humerus  

x Humerus 
o Long Bone 
o Landmarks: 

� Head  
� Greater Tubercle 
� Lesser Tubercle 
� Medial Epicondyle 
� Lateral Epicondyle  
� Olecranon Fossa 

o Articulations: 
� Glenoid Process of Scapula 
� Radius  
� Ulnar  

x Ulna: ͞Elbow͟ 
o ͚Liƚƚle-Finger-Side͛ 
o Wide at Proximal End 
o Thin at Distal End 
o Landmarks: 

� Olecranon Process (Posterior Proximal) 
� Trochlear Notch 
� Styloid Process of Ulna 
� Head of Ulna (Articulates with Wrist via Disc of Fibrocartilage) 
� Radial Notch (Articulates with Head of Radius) 

o Articulations: 
� Trochlea of Humerus (Via Trochlear Notch between Coronoid & Olecranon Processes) 

x When fƵllǇ eǆƚended͕ Olecranon ProceƐƐ ͚LockƐ͛ into Olecranon Fossa of Humerus 
� Bones of Wrist 
� Radius ʹ via Interosseous Membrane (flat, flexible ligament spanning entire length) 
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x Radius: ͞Rod͟ 

o ͚ThƵmb-Side͛ 
o Thin at Proximal end 
o Wide at Distal end 
o Landmarks: 

� Head ʹ concave (Articulates with Capitulum of Humerus) 
� Ulnar Notch (Articulates with Head of Ulna) 
� Styloid Process Of Radius 
� Distal End ʹ Concave (Articulates with Carpal Bones of Wrist) 

o Articulations: 
� Humerus 
� Bones of Wrist 
� Ulna ʹ via Interosseous Membrane (flat, flexible ligament spanning entire length) 

x Summary of Shoulder Girdle & Arm Bones & Landmarks 
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x ͚Hand͛͗ 

o Carpals ;͞Wrist͟Ϳ͗ 
� Trapezium 
� Trapezoid 
� Capitate 
� Hamate 
� Pisiform 
� Triquetral 
� Lunate 
� Scaphoid 

o Metacarpals ;͞Palm͟Ϳ͗ 
� Metacarpals # 1-5 

o Phalanges ;͞Fingers͟Ϳ͗ 
� Distal # 1-5 
� Middle # 1-5 
� Proximal # 1-5 

 

 
NB: Some Lovers Try Positions That They Can͛ƚ Handle 

Scaphoid, Lunate, Triquetrium, Pisiform, Trapezium, Trapezoid, Capitate, Hamate. 
 

x AcromioClavicular Joint: 
o Features: 

� Joins the Clavicle to the Acromion 
� Synovial Plane 
� HaƐ an ͚ArƚicƵlar DiƐc͛;oǀal plaƚe of fibrocarƚilageͿ ʹ for congruence between bones. 

o Bones: 
� Clavicle 
� Acromion of Scapula 

o Ligaments:  
� Coracoacromial 
� Acromioclavicular 
� Coracoclavicular 

x Conoid    
x Trapezoid   
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x GlenoHumeral Joint: 
o Features: 

� Joins Humerous & Glenoid Fossa (cavity) of Scapula 
� Synovial ball & socket 
� Glenoid Fossa = Shallow Æ allows huge angle of movement. 

x High Mobility 
x Low Stability 

� Glenoid LabrƵm͗ ͞Glenoid lip͟ 
x Ring of cartilage around Glenoid Fossa 
x Deepens socket 
x Helps with stability 

� SubAcromial (SubDeltoid) Bursa 
x Acts as a cushion 
x Reduces friction 

� Synovial Capsule 
x Very loose 
x Synovial sheath of Biceps Brachii 

o Bones: 
� Head of Humerus 
� Glenoid Fossa of Scapula 

o Ligaments: 
� GlenoHumeral Ligaments 
� CoracoHumeral Ligament 
� Transverse Humeral Ligaments  

x Bridges the Intertubercular Groove 
x Tendon of Long Head of Biceps Brachii passes underneath 

� *Fibrous (Articular) Capsule 
x Fused with Rotator Cuff muscles 
x Provides stability 
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x Elbow Joint 
o HumeroUlnar Joint: 

� Features: 
x Joins Distal Humerus to Proximal Ulna 
x Synovial Hinge Joint 
x Uniaxial ʹ Flexion & Extension Only 
x Very Stable ʹ Due to Bony Congruency  

� & Ligaments 
� Bones: 

x Humerus 
o Medial Epicondyle 

� Trochlear 
� Coronoid Fossa 

o Lateral Epicondyle 
� Capitulum 
� Radial Fossa 

x Ulna 
� Ligaments: 

x Ulnar Collateral Ligament 
x Annular Ligament 
x Radial Collateral Ligament 
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x RadioUlnar Joint: 
o Proximal: 

� Features: 
x Joins Radius & Ulna 
x Synovial Pivot Joint 
x Uniaxial ʹ Pronation & Supination Only 

� Bones: 
x Radius  
x Ulna 

� Ligaments: 
x Annular Ligament 

 
o Distal: 

� Features: 
x Joins Radius & Ulna 
x Synovial Pivot + Articular Disc 
x Uniaxial ʹ Pronation & Supination Only 

� Bones: 
x Radius 
x Ulna 

� Ligaments: 
x Dorsal RadioUlnar Ligament  
x Volar RadioUlnar Ligament 

 
x Wrist Joint: 

o CarpiRadialis Joint: 
� Features: 

x Joins Radius & Proximal Carpals 
x Synovial Condyloid  
x Biaxial:  Flexion/Extension + Abduciton/Adduction = Circumduction 

� Bones: 
x Radius 
x Proximal Carpals 

� Ligaments: 
x Palmar Carpal Ligament 
x Flexor Retinaculum (Transverse Carpal Ligament) ʹ Roof of Carpal Tunnel 
x Dorsal RadioCarpal Ligament 

 
x InterCarpal Joints: 

o Features: 
� Joins Adjacent Carpals 
� Synovial Plan 

o Bones: 
� Trapezium 
� Trapezoid 
� Capitate 
� Hamate 
� Pisiform 
� Triquetral 
� Lunate 
� Scaphoid  

o Ligaments: 
� The various Palmar Intercarpal Ligaments 
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The Pelvic Girdle & The Lower Limb 
Bones: 

x The ͞BonǇ Pelvis͗͟ 
o Sacrum: 

� Type/Features: 
x Irregular Bone 
x The 5 last vertebrae fused together. 

� Articulations: 
x Last Lumbar Vertebra 
x The 2 Hip Bones (Sacroiliac Joints) 
x The Coccyx 

o Coxal Bones (hip bones): 
� Type/Features: 

x Irregular Bones 
x Made up of 3 Bones during Childhood: 

o Ilium 
o Ischium 
o Pubis 

� Landmarks: 
x AceƚabƵlƵm ;͞Wine CƵp͟Ϳ ʹ Hemispherical Socket 
x Pelvic Brim 
x Ilium 

o Iliac Crest 
o Tubercle of the Iliac Crest  
o Anterior Superior Iliac Spine ASIS 
o Posterior Superior Iliac Spine PSIS 
o Anterior Inferior Iliac Spine AIIS 
o Posterior Inferior Iliac Spine PIIS 
o Greater Sciatic Notch ʹ Sciatic Nerve passes through 
o Iliac Fossa 

x Ischium 
o Ischial Tuberosity ʹ(Huge Sacrotuberous Ligaments run from here to 

sacrum) 
x Pubis 

o Pubic Tubercle 
o Pubic symphysis 
o Obturator Foramen ʹ blood vessel & nerves pass through 
o Pubic Arch/Subpubic Angle (Wide in females) 

� Articulations: 
x Sacrum 
x Femurs  
x The other Coxal Bone (pubic symphysis) 
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x Femur: 
o Type/Features: 

� Long bone 
� Longest & Strongest bone of the body. 
� Angle of Inclination - 125° 
� Angle of Anteversion - 10° 
� Neck of femur ʹ prone to fracture due to lack of trabeculae. 

o Landmarks: 
� Head 
� Neck 
� Greater Trochanter 
� Lesser Trochanter 
� Lateral Epicondyle 
� Medial Epicondyle 
� Adductor Tubercle 
� Patellar Surface 

o Articulations: 
� Acetabulum of the Coxal Bones of the Hip 
� Patella 
� Tibia 

 
 

x Patella 
� Type/Features: 

x Triangular Sesamoid Bone 
x Enclosed in Quadriceps Tendon 
x Protects Knee Joint Anteriorly 
x Improves Leverage of thigh muscles across the knee. 

� Landmarks: 
x Lateral Facet 
x Medial Facet 
x Apex 

� Articulations: 
x Femur ʹ Patellar Surface (extended knee) 
x Femur ʹ Lateral & Medial Condyles (Flexed knee) 
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x Tibia 
� Type/Features: 

x Long Bone 
x 2nd largest bone in the body. 
x TranƐmiƚƐ ƚhe BodǇ͛Ɛ ǁeighƚ ;noƚ fibƵlaͿ 
x Shaft is vertical within the leg 

� Landmarks: 
x Condyles ʹ Medial & Lateral 
x Tibial Plateau ʹ (superior articular surface) 
x Tibial Tuberosity 
x Medial Malleolus 

� Articulations: 
x Condyles of Femur 
x Fibula ʹ Fibular Facet (proximally) 
x Trochlea of Talus Bone of Tarsals of the Foot. 
x Fibula ʹ Fibular Notch (distally) 

x Fibula  
� Type/Features: 

x Slender Long Bone 
x Attached to Tibia by Tibiofibular Syndemosis (Incl. Interosseous Membrane) 
x Unlike RadiƵƐ Θ Ulna͕ ƚhe leg iƐ fiǆed ;can͛ƚ ƐƵpinaƚeͬpronaƚeͿ 
x No function in weight-bearing ʹ mainly for muscle attachment 

� Articulations: 
x Tibia Proximally & Distally 
x Trochlea of Talus Bone of Tarsals of the Foot. 
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Joints: 
x Sacro-Iliac: 

o Features: 
� Synovial Planar Joint 
� Loosens during labour. 

o Bones: 
� Sacrum 
� Ilium  

o Ligaments: 
� Anterior Sacroiliac Ligament 
� Posterior Sacroiliac Ligament 
� Interosseous Sacroiliac Ligament  

  
x Pubic Symphysis 

o Features: 
� Cartilagenous Joint 
� Loosens during labour 

o Bones: 
� Left & Right Pubis 

o Ligaments: 
� Ligamentous Capsule encases Fibrocartilagenous Disc.  

 
x Hip Joints: 

o Features: 
� Synovial, MultiAxial Ball & Socket 
� Acetabular Labrum (lip) of fibrocartilage ʹ deepens socket ʹ High Bony Congruency 
� Central fat-filled acetabular fossa. 

o Bones: 
� Rounded head of Femur 
� Acetabulum of Innominate Bones. 

o Ligaments: 
� Iliofemoral Ligament (anterior)-[From Anterior Inferior Iliac Spine Æ Intertrochanteric 

Line] 
x Limits extension, lateral rotation, adduction & abduction 

� Pubofemoral (medial)-[From Iliopubic Eminence Æ Inferior Aspect of Intertrochanteric 
Line] 

x Limits extension, lateral rotation & abduction 
� Ischiofemoral (posterior)-[From Posterior aspect of Acetabulum Æ Greater Trochanter] 

x Limits extension, medial rotation & adduction 
� Ligamentum Teres (Ligament of Head of Femur) 

x Not for stability ʹ provides passage for vessels 

 

www.MedStudentNotes.com



x Knee Joint: 
o Features of The Knee Joint: 

� Synovial Modified Bicondylar Hinge Joint 
� Relatively Unstable: 

x Some Gliding & Rolling 
x Some Rotation  
x Ligaments provide the stability ʹ not Bony Congruity. 

� Poor Bony Congruity 
� 2 Parts: 

x Tibiofemoral Joint 
x PatelloFemoral Joint 

� Femur sits on an angle ʹ Medial Condyle of Femur extends further distally to accommodate 
the angle of articulation with the Tibia. 

 
� Menisci: 

x Fibrocartilage on Tibial Plateaus  
x Deepens the socket ʹ increases congruity 
x Shock absorption 
x Peripheral Aspects are Vasculated ʹ Cenƚral AƐpecƚƐ aren͛ƚ Æ heal very slowly 
x Lateral: 

o More freely movable than Medial Meniscus due to attachments 
o Attachments: 

� Post. Cruciate Ligament ʹ via Post. Meniscofemoral Ligament 
� Weak attachment to Joint Capsule 
� Medial Meniscus ʹ via Transverse Ligament 

x Medial: 
o More firmly attached ʹ but higher chance of injury ʹ due to less give + 

connections to other things 
o Attachments: 

� Intercondylar Areas ʹ Anterior & Posterior 
� Medial Collateral ligament 
� Joint Capsule 

 
 

o Bones: 
� Femur 
� Patella 
� Tibia 
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o Ligaments: 
� Fibrous Capsule  

x Thick on Medial & Lateral aspects 
x ͚Sleeǀe͛ aroƵnd joinƚ͘ 

� Extracapsular: 
x Patellar Ligament ʹ Very Stong 
x Collaterals (Medial & Lateral) 

� Intracapsular: 
x Cruciates (Anterior & Posterior ʹ Named in respect to their attachment to the 

Tibia) 
o Anterior  

�  Stops Forward Displacement of Tibia on Femur 
� Tightens During Extension 

o Posterior  
� Stops Backward Displacement of Tibia on Femur 
� Tightens During Flexion 

x Transverse Ligament (between Menisci) 
x Meniscofemoral Ligament (from Lateral MeniscusÆ Posterior Cruciate Ligament) 

 

 
Anterior      Posterior 

 
o Bursae: 

� SupraPatella Bursa 
x Continuous with Snyovial Joint Cavity 
x Sits underneath Quads Tendon 

� Subcutaneous PrePatellar Bursa 
x Anterior to Patella 
x For kneeling 

� Deep Infrapatella Bursa 
x Sits on top of Fat Pads below Patellar Tendon 
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The Axial Skeleton 
 
Bones: 

x Vertebral Column: 
o General Info: 

� 33 Vertebrae 
� 5 Regions: 

x 7x Cervical 
x 12x Thoracic 
x 5x Lumbar 
x 5x Sacral (fused by adulthood) 
x 4x Coccygeal 

� Bones increase in size towards the bottom. (due to increased load/weight) 
� Protects Spinal Chord 
� Fibrocartilaginous Intervertebral Discs 

 
 

o Curvatures: 
� 2x Primary: (Concave Anteriorly) 

x Ie. Thoracic  
x & Sacral 

� 2x Secondary (Concave Posteriorly) 
x Ie. Cervical  
x & Lumbar  

� Abnormalities: 
x Kyphosis: Excess 10 curvature 
x Lordosis: Excess 20 curvature 
x Scoliosis: Lateral Deviation 
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o Typical Vertebrae: 
x Body 
x Vertebral Arch 
x Vertebral Foramen (canal) 
x Transverse Processes 
x Spinous Processes 
x Articular Processes 

o Superior 
o Inferior  

x Intervertebral Foramen (passage of the spinal nerve root between vertebrae) 

 
� 7x Cervical: Distinguishing Features: 

x Small Body 
x Very Large Vertebral Foramen 
x Transverse Foramena: Holes in Transverse Processes Æ passage of vertebral 

arteries 
x Dual Spinous Processes 

 
� 12x Thoracic: Distinguishing Features: 

x Medium Sized Body 
x Thick Lamina 
x Single Spinous Process 
x Costal Facet on Transverse Processes & Body ʹ for Ribs 
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� 5x Lumbar: Distinguishing Features: 
x Very Large Body 
x Smaller Vertebral Foramen 
x No Costal Facets 
x Chode-like Spinous Processes 

  
 

� 5x Sacrum: Distinguishing Features: 
x Obvious 
x Don͛ƚ boƚher ǁiƚh landmarkƐ of ƚhiƐ 

� 4x Coccyx: Distinguishing Features: 
x Obvious 
x Don͛ƚ boƚher ǁiƚh landmarkƐ of ƚhiƐ 

 
 

o Special ͞AtǇpical͟ Vertebrae͗ 
� C1 - Atlas: 

x No Body 
x Just a ring of bone  

o Anterior Arch 
o Posterior Arch 

x Transverse Foramena: Holes in Transverse Processes Æ passage of vertebral 
arteries 

x Transverse Ligament ʹ for Dons of Axis 
x Skull Sits on top of this bone 

� C2 - Axis: 
x Small body with a protuberance: The ͞DenƐ of AǆiƐ͟ 
x Wide Lamina & Vertebral Foramen 
x Transverse Foramena: Holes in Transverse Processes Æ passage of vertebral 

arteries 
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o Joints: 
� Atlanto-Occipital Joint: 

x Synovial Egg & Spoon Joint 
x Between the Skull & The Atlas 
x AlloǁƐ ǇoƵ ƚo nod ;ƚhe ͚ǇeƐ͛ joint) 

 
� Atlanto-Axial Joint: 

x 2 Parts: 
o Synovial Pivot ʹ  

� Dens of Axis & Transverse Ligament of Atlas 
o Synovial Planar ʹ  

� Superior Articular Surface of Axis & Inferior Articular Surface of 
Atlas. 

x AlloǁƐ ƚhe head ƚo ƚƵrn ;ƚhe ͚no͛ joinƚͿ 
 

� Zygopophyseal (Facet) Joints: 
x Synovial Planar Joints 
x Between the Superior & Inferior Articular Processes of 2 Vertebrae 

 

 
 

� Intervertebral Discs: 
x Cartilaginous Joints (Symphyses) 
x Allows slight movement between vertebrae 
x Nucleus can herniate out Æ ͚Slipped DiƐc͛ 

o If the herniation puts pressure on a spinal nerve Æ pain. 
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System: Musculo 
 
Muscle Tissue: 

x 3 Types 
o Skeletal  

� Attaches to bone for movement (voluntary) 
� Long, Cylindrical  
� Multinucleated 
� Obvious striations Æsarcomeres. 

 
o Smooth  

� In the walls of visceral organs – eg. GI tract/urinary tract/birth canal 
� Spindle-shaped cells 
� Central nuclei 
� No striations Æ no sarcomeres 
� Cells arranged closely to form sheets (often opposing-laterally perpendicular) 
� Usually involuntary – Controlled by the autonomic nervous system 

 
o Cardiac 

� Makes up the heart. 
� Long, Branched, Cylindrical 
� Striations Æ sarcomeres 
� Usually single-nucleated 
� Intercalated discs – cell membranes of 2 adjacent cells bound mechanically (desmosomes), 

chemically & electrically (gap junctions). Essentially makes the entire heart one single 
muscle. 

� Involuntary – controlled by autonomic nervous system 

 

A&P
Muscle Anatomy & Physiology
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Revision of Skeletal Muscle Structure: 
x Myofilaments  

o Contractile Proteins: 
� Actin (Thin) 
� Myosin (Thick) 

o Z-Disc – anchors sarcomeres together. 
� Ensures whole cell contraction. 

  
 

x Myofibrils  
o Contractile Organelles: 
o Sarcomeres Æstriped appearance 

� Z-Disc Æ Z-Disc 
� Mid I-Band Æ Mid I-Band 

 
 

x Muscle Fibres (cells) 
o Contractile Cells 
o Sarcolemma (plasma membrane) 

� TranƐǀerƐe ;͚T͛Ϳ TƵbƵleƐ 
x Perpendicular Invaginations of the sarcolemma (PM) 
x Runs between paired terminal cisterna of Sarcoplasmic Reticulum 
x Conducts impulses from sarcolemma deep into cell for mass myofibril contraction. 

o Sarcoplasm (cytoplasm – large glucose stores + myoglobin – oxygen supply) 
o Sarcoplasmic Reticulum 

� Tubular network 
� Stores & Regulates intracellular Ca+ levels necessary for contractions. 
� Surrounds each myofibril (contractile organelle) 
� Terminal Cisternae of the SR butt up on either side of the T-Tubules Æ forms a ͚Triad͛ 
� Triads occur at every I.Band–A.Band junction. 

o Abundant Mitochondrion –  energy 
x Endomysium 

o Connective Tissue 
o Wraps single muscle fibres (cells) 
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x Muscle Fascicles 
o Bundles of muscle fibres (cells) 

x Perimysium 
o Connective Tissue 
o Wraps Fascicles 

x Single Muscle 
o Muscle as a whole – eg. The bicep. 

x Epimysium 
o Connective Tissue 
o Wraps whole muscle. 

x Tendons 
o A fusing together of all connective tissue layers. 
o Connects muscle to bone 

 
 
Events @ Neuromuscular Junction: 

x Each axon results in several neuromuscular junctions with single muscle fibres. 
x Events: 

o Nerve impulse reaches axon terminal 
o Voltage-gated Ca channels open. 
o Ca diffuses into axon terminal 
o Causes vesicles of ACh to be exocytosed into synaptic cleft. 
o ACh binds to receptors on sarcolemma 
o Initiates action potential along muscle cell membrane. 
o ACh is swiftly broken down by ACh-esterase Æallows quick successive stimuli.  
o Action potential propagates along sarcolemma & down T-Tubules. 
o Action potential causes terminal cisternae to release Ca+ into the sarcoplasm. 
o Ca+ binds to troponin Æ removes tropomyosin. 
o Myosin heads attach & pull thin filaments towards centre of sarcomere. 
o Ca+ actively reabsorbed by Sarcoplasmic Reticulum 
o Troponin-Tropomyosin Complex is re-established  
o Cross-Bridging ceases 
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Muscle Sensory Feedback 
- Muscles need to ‘know what they are doing’ 

o Tension...and.... 
o Length of the muscle. 

- How? ʹ ThroƵgh ͞Propriocepƚion͟ (via proprioceptors) 
o Awareness of body positioning in space. 
o Mediated by Cerebral Cortex & Cerebellum 

- Proprioceptors: (Muscle Spindles & Golgi Tendon Organs) 
 

 
 

o Muscle Spindles:  
� Encapsulated Proprio-Mechano-Receptors 
� Located inside muscle amongst normal (extrafusal) muscle fibres. 
� Intrafusal Muscle Fibres ;“inside spindle”Ϳ 

x Receptive Central Region: 
o Receptive 
o Non-contractile ÆLack myofilaments 
o Wrapped by primary afferent endings of large type Ia sensory fibres: 

� Monitor rate & degree of stretch. 
x Receptive Spindle Ends: 

o Receptive   
o Wrapped by secondary afferent endings of small type II sensory fibres: 

� Monitor degree of stretch only. 
x Distal Contractile Spindle Ends: 

o Contractile ÆContain myofilaments 
o Innervated by gamma ;ɶͿ efferent fibres – originate in ventral horn. 
o Maintain spindle sensitivity.  
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� The Stretch Reflex: 
1. Spindle activated by stretch 
2. Types Ia & II sensory fibres transmit impulses to spinal cord. 
3. Sensory fibres synapse with ɲ-Motor-Neurons in spinal cord 
4. Transmits action potential to muscle 
5. Contracts extrafusal fibres of the stretched muscle  
6. Prevents further stretching of muscle  
7. Also inhibits antagonistic muscles Æ Reciprocal Inhibition 

 
 

� Adjusting Muscle Spindle Sensitivity: 
x Muscle spindles require a certain tension to work properly. 
x If intrafusal fibres didn’t contract with the extrafusal fibres during muscle 

contraction, the spindles would go slack & cease generating action potentials. 
x ɲ-ɶ Coactivation prevents this by sending voluntary contractile action potentials to 

the intrafusal fibres as well as the extrafusal fibres. 
x Maintains spindle tension (and therefore its sensitivity) 
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o Golgi Tendon Organs: 
� Encapsulated Proprio-Mechano-Receptors 
� Innervated by type Ib afferent fibres 
� In tendons connecting to bone 
� Monitor muscle tension 
� Inhibits contraction of muscle when tension is too great - Golgi Tendon Reflex: 

x When tension reaches a threshold, Golgi tendon organs are activated. 
x Afferent impulses transmitted to spinal cord 
x Contracting muscle is relaxed + Antagonist muscle is contracted. 

 
 

o Cerebral Cortex & Cerebellum 
� Integrates Afferent Input 
� Fine-tunes motor outputs 
� Subconscious level 

 
Flexor Reflex: 

x Painful cutaneous stimuli of the limbs causes withdrawal from the stimulus. 
x Polysynaptic – contracts & relaxes multiple different muscles. 

 
 
 
Crossed Extensor Reflex: 

x Painful cutaneous stimuli of a limb causes withdrawal of that 
limb and extension of the opposite limb. 

x Information crosses over to opposite side of spinal cord Æ 
excites extensor muscles of opposite limb. 
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Muscle Tone: 
x Sustained partial contraction exhibited in ‘relaxed’ muscles. 

o In response to stretch receptors 
x Keeps muscle poised & ready 
x Keeps muscle healthy 
x Maintains posture and stabilises joints. 

 
Determinants of Contractile Force: 

x Number of Muscle Fibres Stimulated: 
o The more motor units recruited, the greater the force. 
o The more muscle fibres recruited, the greater the force. 

x Size of Muscle Fibres Stimulated: 
o Proportional to cross-sectional area 
o The larger the entire muscleÆgreater the force 
o The larger the muscle fibre Ægreater the force. 
o Muscle building causes hypertrophy of muscle fibres (cells). 

x Frequency of Stimulation: 
o Wave summation of twitches  
o Cytosolic Ca2+ rises – contractile force increases 
o Highest frequency: Tetanus. 

 
 

x Degree of Muscle Stretch: 
o Optimal: when all myosin heads can form cross-bridges. 

 
 

x Muscle Fibre Type: 
o White: 

� Anaerobic 
� Larger cross-sectional area 
� Higher force generators 

o Red 
� Aerobic  
� Many mitochondria 
� Less force generated 
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Anterior View: Deep & Superficial Muscles of The Pectoral Girdle & The Glenohumeral Joint 

 
 

Posterior View: Deep & Superficial Movers of The Pectoral Girdle & The Glenohumeral Joint
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Upper Arm ʹ Anterior Compartment 

 
 

Upper Arm ʹ Posterior Compartment 
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Iliac Region 

 
Iliopsoas: Iliacus, Psoas Major, Psoas Minor 

 
Thigh: Anterior: 

 
 

Thigh Medial: 
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Thigh Posterior: 

 
 

Gluteal Region 
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Lateral Rotators: Origins & Insertions: Posterior Aspect 

 
 

x Anterior Compartment of Leg: 
o Tibialis Anterior: 

� Dorsiflexion 
� Deep Fibular Nerve 

o Extensor Hallucis Longus: 
� Extension of Big Toe 

o Extensor Digitorum Longus: 
� Extension of Phalanges 2Æ5 

o Fibularis Tertius: 
� Dorsiflexion 
� Deep Fibular Nerve 
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x Lateral Compartment of Leg: 
o Fibularis Longus 
o Fibularis Brevis 
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x Posterior Compartment of Leg: 
o Triceps Surae: 

� Gastrocnemius Medial Head: 
� Gastrocnemius Lateral Head: 
� Soleus: 

o Plantaris: 
o Tibialis Posterior: 
o Flexor Digitorum Longus: 
o Flexor Hallucis Longus: 
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x Intrinsic Muscles of the Foot: 
o Plantar Aspect: 

� First Layer: 
x Abductor Hallucis 
x Flexor Digitorum Brevis  
x Abductor Digiti Minimi  

� Second Layer: 
x Flexor Hallucis Brevis 
x Quadratus Plantae 
x Flexor Digiti Minimi Brevis 
x Lumbricals 

� Third Layer: 
x Adductor Hallucis ʹ Transverse Head 
x Adductor Hallucis ʹ Oblique Head 

� Fourth Layer: 
x Plantar Interossei – Abduct Toes 

 
o Dorsal Aspect: 

� First Layer: 
x Extensor Hallucis Brevis 
x Extensor Digitorum Brevis 

� Second Layer: 
x Dorsal Interossei ʹ Abduct Toes 
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Structures Passing Medial Malleolus: 
x Tom  - Tibialis Posterior 
x Dick  - Flexor Digitorum Longus 
x And  - Posterior Tibial Artery 
x Naughty - Tibial Nerve 
x Harry  - Flexor Hallucis Longus 

 

 
 

Structures Passing Lateral Malleolus: 
x Fibularis Longus 
x Fibularis Brevis 
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Inguinal Canal: 
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Deep Back Muscles: 
o Erector Spinae: Most Superficial Group 

(I Love Sex) 
� Iliocostalis: (Lumborum/Thoracis/Cervicis)  

x Lateral-most 
x O – Iliac Crest 
x I – Lumbar & Thoracic Ribs + Transverse Processes of Cervical Vertebrae 

� Longissimus: (Thoracis/Cervicis/Capitus)  
x Between Iliocostalis & Spinalis 
x O – Transverse Processes of Lumbar, Thoracic & Cervical Vertebrae 
x I – Ribs Superior to Origin, Or, Transverse Processes of Thoracic or Cervical 

Vertebrae 
� Spinalis: (Thoracis/Cervicis/Capius)  

x Medial-most  
x O – Spines of Upper-Lumbar & Lower-Lumbar Vertebrae 
x I – Spinous Processes of Upper Thoracic & Cervical Vertebrae 
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o TransversoSpinalis: Intermediate Group 
(Sex Me Right) 

� Semispinalis 
� Multifidus 
� Rotatores 

x In Thoracic Region Only 

 
o Deep Group: Deepest Group 

(I Tried Indoor Sex) 
� InterTransversalis 
� InterSpinales 
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Week	4	Musculo-Skeletal	Notes	
Muscle	Biology	&	Contraction	

	
Types	of	Muscle:	

• Skeletal		
• Cardiac	
• Smooth	

	
Functions	of	Muscle:	

• To	Push,	Not	Pull	(except	genitals	+	tongue)	
• Skeletal	Movement	
• Circulation	of	Blood	
• Motility	of	GI	Tract	Contents	
• Secretion	of	Glands	
• Structural	Support	

	
Revision	of	Skeletal	Muscle	Structure:	

• Myofilaments		
o Contractile	Proteins:	

§ Actin	(Thin)	
§ Myosin	(Thick)	

o Z-Disc	–	anchors	sarcomeres	together.	
§ Ensures	whole	cell	contraction.	

	

		
	

• Myofibrils		
o Contractile	Organelles:	
o Sarcomeres	àstriped	appearance	

§ Z-Disc	à	Z-Disc	
§ Mid	I-Band	à	Mid	I-Band	
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• Muscle	Fibres	(cells)	
o Contractile	Cells	
o Sarcolemma	(plasma	membrane)	

§ Transverse	(‘T’)	Tubules	
• Perpendicular	Invaginations	of	the	sarcolemma	(PM)	
• Runs	between	paired	terminal	cisterna	of	Sarcoplasmic	Reticulum	
• Conducts	impulses	from	sarcolemma	deep	into	cell	for	mass	myofibril	contraction.	

o Sarcoplasm	(cytoplasm	–	large	glucose	stores	+	myoglobin	–	oxygen	supply)	
o Sarcoplasmic	Reticulum	

§ Tubular	network	
§ Stores	&	Regulates	intracellular	Ca+	levels	necessary	for	contractions.	
§ Surrounds	each	myofibril	(contractile	organelle)	
§ Terminal	Cisternae	of	the	SR	butt	up	on	either	side	of	the	T-Tubules	à	forms	a	‘Triad’	
§ Triads	occur	at	every	I.Band–A.Band	junction.	

o Abundant	Mitochondrion	–		energy	
• Endomysium	

o Connective	Tissue	
o Wraps	single	muscle	fibres	(cells)	
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• Muscle	Fascicles	
o Bundles	of	muscle	fibres	(cells)	

• Perimysium	
o Connective	Tissue	
o Wraps	Fascicles	

• Single	Muscle	
o Muscle	as	a	whole	–	eg.	The	bicep.	

• Epimysium	
o Connective	Tissue	
o Wraps	whole	muscle.	

• Tendons	
o A	fusing	together	of	all	connective	tissue	

layers.	
o Connects	muscle	to	bone	

	
	
	
Sliding	Filament	Theory:	

• Sarcomere	is	the	functional	unit	of	muscles.	
• Myo-Filaments	(Actin	&	Myosin)	slide	past	each	other	

o Actin	(Thin)	
§ Globular	Actin:	

• Kidney-shaped	polypeptide	subunits	intertwined	à	double	helix.	
• Bear	the	active	sites	à	myosin	heads	attach	to	during	contraction.	

§ Tropomyosin	–	2	strands	that	spiral	along	the	actin.	
• Stiffens	the	actin	filament	
• Blocks	myosin	binding	sites	in	relaxed	muscle	so	myosin	heads	can’t	bind	to	the	actin	

§ Troponin:	
• 3	polypeptide	complex.	
• Binds	to	tropomyosin	
• Binds	Ca+	

o Myosin	(Thick)	
§ Tails:	

• Rodlike	&	helical		
• Start	at	the	‘M-line’.	
• Each	ends	with	a	2	flexible	hinges	supporting	a	pair	of	globular	heads.	

§ Heads:	
• Form	‘Cross	bridges’	–	link	thin	&	thick	filaments	during	contraction.	
• Contain	ATPases	to	generate	energy	for	contraction.	

	
	
	 	

www.MedStudentNotes.com



• When	relaxed	
o Thick	&	thin	filaments	only	overlap	at	the	ends	of	the	A.Band.	

• When	stimulated	
o (by	nervous	system)	
o Myosin	heads	latch	to	myosin	binding	sites	on	actin		
o Form	cross	bridges	

§ Formed	&	broken	many	times	in	a	contraction		
§ Act	like	tiny	ratchets	
§ Generate	tension	
§ Propel	thin	filaments	toward	centre	of	sarcomere.	

	

	
	
Events	@	Neuromuscular	Junction:	

• A	somatic	neuron’s	axon	divides	profusely	as	it	enters	the	muscle	it	serves.	
• Each	axon	results	in	several	neuromuscular	junctions	with	single	muscle	fibres.	
• Each	muscle	fibre	has	only	one	neuromuscular	junction	-	@	approx	midway	along	its	length.	
• Events:	

o Nerve	impulse	reaches	axon	terminal	
o Voltage-gated	Ca	channels	open.	
o Ca	diffuses	into	axon	terminal	
o Causes	vesicles	of	ACh	to	be	exocytosed	into	synaptic	cleft.	
o ACh	binds	to	receptors	on	sarcolemma	
o Initiates	action	potential	along	muscle	cell	membrane.	
o ACh	is	swiftly	broken	down	by	ACh-esterase	àallows	quick	successive	stimuli.		
o Action	potential	propagates	along	sarcolemma	&	down	T-Tubules.	
o Action	potential	causes	terminal	cisternae	to	release	Ca+	into	the	sarcoplasm.	
o Ca+	binds	to	troponin	à	removes	tropomyosin.	
o Myosin	heads	attach	&	pull	thin	filaments	towards	centre	of	sarcomere.	
o Ca+	actively	reabsorbed	by	Sarcoplasmic	Reticulum	
o Troponin-Tropomyosin	Complex	is	re-established		
o Cross-Bridging	ceases	
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Stages	of	Sliding	Filament	Theory:	
• NB:	This	cycle	may	repeat	a	few	hundred	times/second.	
• Cycle	is	repeated	over	&	over	in	the	presence	of	Calcium	and	ATP.	
• Rest	(No	crossbridges)	

• Low	intracellular	Calcium	levels.	
• Myosin-binding	sites	are	physically	blocked	by	tropomyosin.	
• Muscle	is	relaxed	
• Actin	&	myosin	uncoupled	
• Ca2+	stored	in	sarcoplasmic	reticulum	

1. Excitation-CrossBridge	Formation	(Ach	à	Ca2+)	
a. Nerve	impulse	
b. Ca2+	released	from	Sarcoplasmic	Reticulum	
c. Ca2+	binds	troponin	à	tropomyosin	releases	binding	sites	on	actin.	
d. Conformational	change	exposes	myosin	binding	sites	
e. Myosin-Actin	cross-bridges	are	formed	(‘Charged’)	
f. Formation	of	actomyosin	

2. Power-Stroke	(Sliding,	shortening	&	tension)	
a. As	myosin	head	binds	to	actin,	Pi	is	released	(exothermically)		
b. Myosin	head	changes	from	its	high-energy	shape	to	its	bent,	low-energy	shape.		
c. Myosin	pivots	about	70O.	
d. Muscle	shortens	
e. Force	developed	

3. Cross-Bridge	Detatchment(Breaking	of	old	bond	+	New	ATP	
a. New	ATP	binds	to	myosin	head	
b. Actin-myosin	cross	bridge	dissociates	

4. “Cocking”	of	Myosin	Head		
a. ATPase	in	myosin	head	hydrolyses	ATP	à	ADP	+	Pi	
b. Harnesses	the	potential	energy	for	the	next	Cross-Bridge	formation.	
c. Myosin	head	changes	to	its	prestrike,	high-energy	(cocked)	position.	

• (Active	[requires	ATP]	Ca2+	re-uptake	by	Sarcoplasmic	Reticulum)	
• Nerve	impulse	ceases	
• Ca2+	removed	by	Sarcoplasmic	Reticulum’s	ATP-Ca2+	Pump.	
• Muscle	returns	to	resting	state	
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The	Motor	Unit:	
• =	A	motor	neuron	and	all	the	muscle	fibres	it	supplies.	
• The	number	of	fibres	per	motor	unit	may	be	anywhere	from	4	–	a	few	hundred.	
• Fine	control	muscles	(fingers	&	eyes)	have	small	motor	units.	(ie.	Many	nerves/entire	muscle)	
• Large,	weight-bearing	muscles	have	large	motor	units.	(ie.	Few	nerves/entire	muscle)	
• Purpose	of	motor	units	is	to	be	able	to	create	different	strengths	of	contraction	in	a	muscle.	

	

	
	
The	Muscle	Twitch:	

• =	The	response	of	a	motor	unit	to	a	single	action	potential	of	its	motor	neuron.	
• Muscle	fibres	contract	quickly	and	then	relax.	
• Twitch	contractions	of	some	muscles	are	rapid	&	short	(eyes)	while	others	are	slow	and	contract	for	longer.	
• 3	Periods:	

o Latent	Period:	
§ First	few	milliseconds	between	stimulation	and	

actually	generating	tension	
§ The	time	when	coupling	is	occurring	

o Period	of	Contraction:	
§ When	cross	bridges	are	active	
§ From	onset	to	peak	tension	
§ Lasts	10-100ms	

o Period	of	Relaxation:	
§ Ca+	reuptake	into	SR	
§ Muscle	tension	decreases	to	zero.	
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Graded	Muscle	Responses:	
• Healthy	muscle	contractions	are	smooth	&	vary	in	strength	in	different	situations.	
• These	variations	are	known	as	‘Graded	Muscle	Responses’.	
• Muscle	contraction	can	be	‘graded’	in	2	ways:	

o Stimulation	Frequency:	
§ For	smoothness	of	contraction.	
§ Increasing	the	firing	rate	of	motor	neurons	
§ Quick	successive	stimuli	can	cause	summation	of	twitches.	

	

	
	

o Stronger	Stimuli	(Motor	Unit	Recruitment):	
§ 	For	strength	of	contraction.	
§ Controlled	by	multiple	motor	unit	summation	
§ Neural	activation	of	an	increasingly	large	number	of	motor	units	serving	the	muscle.	
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Types	of	Muscle	Activation:	
• Isometric	

o Constant	Force	
o Unchanged	muscle	length	
o Ie.	Static	compression	

	
	
	
	
	
	

• Isotonic	
o Constant	Force	(tone)	
o Constant	Tension	(tone)	
o Changes	in	muscle	length:	
o Concentric	

§ Shortening	Muscle	
§ Eg.	Bicep	curl	(on	the	

way	up)	
o Eccentric	

§ Elongating	Muscle	
§ Eg.	Bicep	curl	(on	the	

way	down)	
	

	
Muscle	Attatchments:	

• Direct	
o Muscle	joins	to	insertion	directly	
o More	powerful	but	more	fragile	
o Requires	a	large	space	

• Indirect	
o Muscle	joints	to	insertion	via	tendon	
o Requires	less	space	–	good	for	dexterity	in	fingers	

	
Muscle	Nomenclature:	

• Origin	
o Attachment	to	the	immovable	bone	
o Usually	proximal	(towards	centre)	

• Insertion	
o Attachment	to	the	moveable	bone		
o Usually	distal	(away	from	centre)	

• Prime	Action	
o Stationary	origin	
o Movement	of	insertion		
o Eg.	Bicep	curl	

• Reverse	Action	
o Stationary	insertion	
o Movement	of	origin	
o Eg.	Chin-up	
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Muscle	Morphology:	
• Arrangement	of	Fascicles:	

o Determines	range	of	motion	
o Determines	power	
o Parallel	

§ Fascicles	run	parallel	to	the	long	axis	of	muscles	
§ Large	Range	
§ Less	Power	
§ Either	strap-like	or	spindle-shaped:	
§ Some	books	classify	spindle-shaped	parallel	muscles	as:	Fusiform	

o Pennate	
§ Short	fibres	attach	obliquely	to	a	central	tendon	running	the	length	of	the	muscle.	
§ High	Power	
§ Less	Range	
§ Either:	Uni,	Bi	or	Multi.	

o Convergent	
§ Broad	origin	
§ Power	&	Range	
§ Fascicles	converge	to	a	single	tendon	of	insertion.	

o Circular	
§ Fascicles	arranged	in	concentric	rings	
§ External	body	openings	(mouth,	eyes,	external	anal	sphincter)	

	

	 	

www.MedStudentNotes.com



Components	of	Levers:	
• Lever	
• Fulcrum	
• Effort	
• Load	

	
Lever	Systems:	

• Power	Advantage	
• Speed	Advantage	

	
Lever	Classes:	
1st.			 No	Advantage	
2nd.		 Mechanical	Advantage	
3rd.			 Mechanical	Disadvantage	

	

	 										 	 							 	
	
Contraction	of	Smooth	Muscle:	
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Week	5	Musculo-Skeletal	Notes	
The	Nerve-Muscle	Interface	(Efferent	&	Afferent)	

	
Revision	from	last	week:	

• Motor	Neuron	
o Cell	bodies	in	the	ventral	horns	of	the	spinal	cord	

• Neuromuscular	Junction	
o Junction	(synapse)	between	terminal	parts	of	nerve	&	muscle	fibres	
o Nerve	terminals	contain	synaptic	vesicles	of	acetylcholine	
o Motor	Endplate	–	highly	convoluted	post-synaptic	membrane	

§ Site	of	neurotransmitter	(ligand)	gated	receptors.	
o ACh	causes	depolarisation	of	muscle	–	Excitatory	–	stimulates	contraction	
o ACh	broken	down	by	acetylcholinesterase.	

	

	
	

• Motor	Unit	
o The	number	of	muscle	fibres	innervated	by	a	single	motor	nerve.	
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Requirements	for	Proper	Muscle	Function:	
• Rapid	Action	Potential	–	see	earlier	notes:	Excitable	Membranes/Action	Potentials	
• Input		
• Sensory	Feedback	
• Muscle	Tone	

	
Peripheral	Nerves:	

• Motor	Fibres	
• Sensory	Fibres	
• May	form	a	Plexus:	

o Network	of	nerve	fibres	
o Innervate	limbs	

§ Brachial	
§ Lumbo-Sacral	

o Allows	for	well	organised	movements	
o Each	limb	receives	nervous	supply	from	more	than	one	spinal	nerve.	

§ Provides	backup	innervation	if	some	spinal	fibres	are	damaged.	
o Brachial	Plexus:	
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Muscle	Sensory	Feedback	
- Muscles	need	to	‘know	what	they	are	doing’	

o Tension...and....	
o Length	of	the	muscle.	

- How?	–	Through	“Proprioception”	(via	proprioceptors)	
o Awareness	of	body	positioning	in	space.	
o Mediated	by	Cerebral	Cortex	&	Cerebellum	

- Proprioceptors:	(Muscle	Spindles	&	Golgi	Tendon	Organs)	
	

	
	

o Muscle	Spindles:		
§ Encapsulated	Proprio-Mechano-Receptors	
§ Located	inside	muscle	amongst	normal	(extrafusal)	muscle	fibres.	
§ Intrafusal	Muscle	Fibres	(“inside	spindle”)	

• Receptive	Central	Region:	
o Receptive	
o Non-contractile	àLack	myofilaments	
o Wrapped	by	primary	afferent	endings	of	large	type	Ia	sensory	fibres:	

§ Monitor	rate	&	degree	of	stretch.	
• Receptive	Spindle	Ends:	

o Receptive			
o Wrapped	by	secondary	afferent	endings	of	small	type	II	sensory	fibres:	

§ Monitor	degree	of	stretch	only.	
• Distal	Contractile	Spindle	Ends:	

o Contractile	àContain	myofilaments	
o Innervated	by	gamma	(γ)	efferent	fibres	–	originate	in	ventral	horn.	
o Maintain	spindle	sensitivity.		
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§ The	Stretch	Reflex:	
1. Spindle	activated	by	stretch	
2. Types	Ia	&	II	sensory	fibres	transmit	impulses	to	spinal	cord.	
3. Sensory	fibres	synapse	with	α-Motor-Neurons	in	spinal	cord	
4. Transmits	action	potential	to	muscle	
5. Contracts	extrafusal	fibres	of	the	stretched	muscle		
6. Prevents	further	stretching	of	muscle		
7. Also	inhibits	antagonistic	muscles	à	Reciprocal	Inhibition	

	
	

§ Adjusting	Muscle	Spindle	Sensitivity:	
• Muscle	spindles	require	a	certain	tension	to	work	properly.	
• If	intrafusal	fibres	didn’t	contract	with	the	extrafusal	fibres	during	muscle	

contraction,	the	spindles	would	go	slack	&	cease	generating	action	potentials.	
• α-γ	Coactivation	prevents	this	by	sending	voluntary	contractile	action	potentials	to	

the	intrafusal	fibres	as	well	as	the	extrafusal	fibres.	
• Maintains	spindle	tension	(and	therefore	its	sensitivity)	
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o Golgi	Tendon	Organs:	
§ Encapsulated	Proprio-Mechano-Receptors	
§ Innervated	by	type	Ib	afferent	fibres	
§ In	tendons	connecting	to	bone	
§ Monitor	muscle	tension	
§ Inhibits	contraction	of	muscle	when	tension	is	too	great	-	Golgi	Tendon	Reflex:	

• When	tension	reaches	a	threshold,	Golgi	tendon	organs	are	activated.	
• Afferent	impulses	transmitted	to	spinal	cord	
• Contracting	muscle	is	relaxed	+	Antagonist	muscle	is	contracted.	

	
	

o Cerebral	Cortex	&	Cerebellum	
§ Integrates	Afferent	Input	
§ Fine-tunes	motor	outputs	
§ Subconscious	level	

	
Flexor	Reflex:	

• Painful	cutaneous	stimuli	of	the	limbs	causes	withdrawal	from	the	stimulus.	
• Polysynaptic	–	contracts	&	relaxes	multiple	different	muscles.	

	
	
	
Crossed	Extensor	Reflex:	

• Painful	cutaneous	stimuli	of	a	limb	causes	withdrawal	of	that	
limb	and	extension	of	the	opposite	limb.	

• Information	crosses	over	to	opposite	side	of	spinal	cord	à	
excites	extensor	muscles	of	opposite	limb.	
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Muscle	Tone:	
• Sustained	partial	contraction	exhibited	in	‘relaxed’	muscles.	

o In	response	to	stretch	receptors	
• Keeps	muscle	poised	&	ready	
• Keeps	muscle	healthy	
• Maintains	posture	and	stabilises	joints.	

	
Determinants	of	Contractile	Force:	

• Number	of	Muscle	Fibres	Stimulated:	
o The	more	motor	units	recruited,	the	greater	the	force.	
o The	more	muscle	fibres	recruited,	the	greater	the	force.	

• Size	of	Muscle	Fibres	Stimulated:	
o Proportional	to	cross-sectional	area	
o The	larger	the	entire	muscleàgreater	the	force	
o The	larger	the	muscle	fibre	àgreater	the	force.	
o Muscle	building	causes	hypertrophy	of	muscle	fibres	(cells).	

• Frequency	of	Stimulation:	
o Wave	summation	of	twitches		
o Cytosolic	Ca2+	rises	–	contractile	force	increases	
o Highest	frequency:	Tetanus.	

	
	

• Degree	of	Muscle	Stretch:	
o Optimal:	when	all	myosin	heads	can	form	cross-bridges.	

	
	

• Muscle	Fibre	Type:	
o White:	

§ Anaerobic	
§ Larger	cross-sectional	area	
§ Higher	force	generators	

o Red	
§ Aerobic		
§ Many	mitochondria	
§ Less	force	generated	
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Week	2	Musculo-Skeletal	Notes	
The	Structure	of	the	Nervous	System	

	
The	Nervous	System	-	Overview:	

• Macro	Structures:	
o Brain	
o Spinal	Chord	
o Peripheral	Nerves	
o Sense	Organs	

§ Eyes	
§ Ears	
§ Tongue	
§ Olfactory	bulbs	
§ Skin	

• Functions:	
o Detection	of	stimuli	(external/internal)	
o Response	to	stimuli	
o Coordinates	activity	of	other	organs	&	systems	

	
Divisions	of	Nervous	System:	

• Central	Nervous	System	(the	“CPU”	&	“Motherboard”)	
o Brain	
o Spinal	Cord	

• Peripheral	Nervous	System	(the	“Cables”)	
o Cranial	Nerves	&	Spinal	Nerves		
o Communication	between	CNS	&	rest	of	body	
Afferent	/	Sensory	 	 Efferent	/	Motor	

Somatic	&	Visceral	Nerve	Fibres.	
Conducts	Impulses	from	receptors	to	CNS	

Somatic	(Voluntary)	 Autonomic	(Involuntary)	

Motor	Function	 Sympathetic	 Parasympathetic	

Mobilises	body	systems.	
Fight	/	Flight	Response	

Conserves	Energy.	
Housekeeping	Duties	
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Central	Nervous	System	–	Functional	Anatomy:	
• Brain:		

o Cerebrum	
§ Telencephalon	(Cerebral	Hemispheres)	

• 83%	of	total	brain	mass	
• Marked	by	elevated	ridges	of	

tissue	
Cerebral	Cortex	

• Superficial	Layer	of	Grey	Matter	

• Highly	convoluted	–	High	surface	area	
Sulci:	(“Furrows”)	 Gyri:	(“Twisters”)	 Fissures:	 Lobes:	

• Shallow	grooves	on	cerebrum	
surface	

• Increases	surface	area	
• Forms	boundaries	of	different	

functional	regions	
• Central	Sulcus	separates	

frontal	lobe	from	parietal	lobe	
• Lateral	Sulcus	separates	

temporal	lobe	from	frontal	&	
parietal	lobes.	

• Elevated	ridges	
created	by	Sulci.	

• Represent	
locations	of	
specific	functional	
regions.		

• Deeper	grooves	on	cerebrum	
surface	

• Separate	the	lobes	of	the	brain	
• Longitudinal	Fissure	separates	

cerebral	hemispheres	
• Transverse	Cerebral	Fissure	

separates	cerebrum	from	
cerebellum	

• Frontal	
• Parietal	
• Temporal	
• Occipital	
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Cerebral	White	Matter:	

• Located	just	deep	to	the	cortex		
• Myelinated	axons	connecting	cells	of	different	areas	of	cortex	

Association	Fibres:	 Commissural	Fibres:	(corpus	Callosum)	 Projection	Fibres:	

• Connects	cortical	regions	of	
the	same	hemisphere.	

• Connects	cortical	regions	of	
different	hemispheres.	

• Connects	hemispheres	of	cortex	
to	lower	CNS	areas.	

	

	
	

Bassal	Nuclei:	(Ganglia)	

• Collections	of	functional	Nuclei	–	basal	ganglia	
• Located	deep	to	the	sub-cortical	white	matter.	

• Corpus	Striatum	
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§ Diencephalon	(grey	matter	superior	to	brainstem)	

• Central	core	of	forebrain	
Thalamus	“Inner	Room”	 Hypothalamus	 Posterior	Pituitary	 Epithalamus	

• 80%	of	Diencephalon	
• The	afferent	gateway	

to	the	cerebral	cortex	
• Mediates	sensation,	

motor	activities,	
cortical	arousal,	
learning	&	memory.	
	

• Main	visceral	control	center	
• Maintains	overall	body	homeostasis	

Ø Controls	Autonomic	Nervous	System	
Ø Emotion	
Ø Thermoregulation	
Ø Nutrient	uptake,	hunger,	sugar	

levels	
Ø H2O	balance	&	thirst	
Ø Sleeping	cycles	
Ø Endocrine	functions	
	

• Endocrine	
Functions	
	

• Also	regulates	
sleeping	
cycles.	
	

	

	
	

§ Ventricles	

• Hollow	ventricular	chambers	
• Continuous	with	one	another	
• Continuous	with	the	central	canal	of	the	spinal	cord.	
• Continuous	with	the	sub-arachnoid	space	surrounding	the	brain.	
• Filled	with	cerebrospinal	fluid	
• Lined	by	ependymal	cells	
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o Cerebellum	

§ Posterior	to	brainstem	–	beneath	occipital	lobe	
§ Controls	maintenance	of	balance,	posture	&	muscle	tone	
§ Coordinates	movement	

	
	

o Brainstem	
§ Connects	Diencephalon	àSpinal	Cord	
§ Integrates	acquired	information	(central/peripheral)	
§ Monitors	all	brain	outputs	
§ Processes	automatic	control	systems	
§ Many	of	the	cranial	nerves	originate	here.	
§ 3	Parts:	

• Midbrain	

• Pons	

• Medulla	Oblongata	–	becomes	the	brainstem	@	Foramen	Magnum.	
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• Spinal	Cord	
o Extends	from	Foramen	Magnum	
o Resides	in	the	vertebral	canal	
o Bathed	in	cerebrospinal	fluid		
o Terminates	at	the	‘conus	medullaris’	(cone	of	medulla)	–	approx	L1	in	adults.	
o Cauda	Equina:	

§ Nerve	rootlets	of	lower-lumbar	&	sacral	regions	extend	further	down	vertebral	canal.	
o Filum	Terminale:	

§ Conn.	Tissue	anchors	Cauda	Equina	to	the	base	of	vertebral	canal.	
	 	

Internal	Structure:	

• Grey	Matter:	
o All	neuronal	cell	bodies	
o 2	Dorsal	Horns	

§ Nerve	cells	that	receive	sensory	
information	from	body	

§ Via	the	dorsal	root	fibres.	
o 2	Ventral	Horns	

§ Contain	motor	nerve	cells		
§ Cell	axons	leave	through	ventral	

root	fibres.	
o Lateral	Horns:	

§ Present	in	thoracic	&	upper	
lumbar	regions	

§ Autonomic	motor	nerves	from	
sympathetic	nervous	system	

§ Exit	spinal	cord	through	the	
ventral	roots	

• White	Matter:	
o Ascending	and	descending	fibre	tracts.	

External	Structure:	

• Spinal	Nerves:	
o Merging	of	the	Dorsal	&	Ventral	root	

fibres		
o Carry	mixed	sensory	&	motor	info	to	

relevant	body	area	
• Branches	of	Spinal	Nerves:	

o Ventral	Rami:	“ventral	branch”	
o Dorsal	Rami:	“dorsal	branch”	

• Sympathetic	Chain	

• Sympathetic	Ganglia:	
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Information	Pathways:	Central	à	Peripheral	
Somatic:	

• Afferent	(Sensory	Info)	
o Receptor	cells	in	periphery		
o Info	conveyed	along	peripheral	axon	à	Soma	(in	

dorsal	root	ganglion)	
o Info	conveyed	along	proximal	axon	à	spinal	cord	

(CNS)	
o Info	à	ascending	fibres	(white	matter)	à	brain	

for	processing	

• Efferent	(Skeletal	Muscle)	
o Neuronal	cell	bodies	in	ventral	horn	of	grey	

matter.	
o Cell	axon	leaves	spinal	cord	through	ventral	root	

à	spinal	nerve	
o Axon	flows	out	of	Ventral	Rami		
o Directly	innervates	muscle	@	neuromuscular	

junction	
	

Visceral:	

• Afferent	(Sensory	Info)	
o Receptors	in	viscera	
o Info	conveyed	along	peripheral	axon	à	Soma	(in	

dorsal	root	ganglion)	
o Info	conveyed	along	proximal	axon	à	spinal	cord	

(CNS)	
o Info	à	ascending	fibres	(white	matter)	à	brain	

for	processing	
	

• Efferent	(Smooth	Muscle)	
o Neuronal	cell	bodies	in	lateral	horn	of	grey	

matter.	
o Cell	axon	leaves	spinal	cord	through	ventral	root	

à	spinal	nerve	
o Axon	flows	out	of	Ventral	Rami		
o Axon	synapses	with	peripheral	ganglia	
o Peripheral	ganglia	innervates	internal	viscera:	

§ smooth	muscle/glandular	tissue/cardiac	
muscle	
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Protection	of	CNS:	

• Bone	
o Skull	
o Vertebra	

• 3	Meningeal	Layers:	
o Dura	Mater	(brain	only)	

§ Thick,	leathery	film	of	Conn.Tiss.	
§ Lines	inside	of	bone	of	skull	

o Arachnoid	(“spider”)	Mater		
§ Thin,	loose	brain	covering	film.	
§ Separated	from	Dura	Mater	by	a	serous	cavity,	the	Subdural	Space.	
§ Underneath	=	subarachnoid	space	
§ Weblike	extensions	span	this	space,	anchoring	it	to	the	underlying	Pia	Mater	

o Pia	Mater	
§ Delicate	Conn.Tiss.		
§ Rich	in	capillaries		
§ Clings	tightly	to	brain	–	even	into	sulci	&	fissures.		

• Cerebrospinal	Fluid:	
o Found	in	&	around	brain	&	spinal	chord	
o Forms	a	liquid	cushion	
o Gives	buoyancy	to	CNS	structures	
o Adds	nourishment	(in	addition	to	blood)	

	

	
	

• Blood-Brain	Barrier:	
o Maintains	a	stable	environment	for	brain	
o In	other	body	regions,	concentrations	of	hormones/amino	acids/ions	are	constantly	changing.	
o However,	the	brain	is	absolutely	dependant	on	constant	conditions	–	therefore	must	be	kept	

separate	from	the	blood.	
o How?:	

§ Capillary	endothelial	cells	seamlessly	joined	by	tight	junctions.	
§ Selective	passive	diffusion	of	nutrients	(glucose/essential	amino	acids/some	electrolytes)	
§ Bloodborne	metabolic	wastes/proteins/toxins/most	drugs	are	denied	entry.	
§ Not	only	are	some	substances	denied	access,	they	are	also	actively	removed.	

o Ineffective	against	fats/fatty	acids/oxygen/CO2/alcohol/nicotine/anaesthetics.	–	diffuse	across	PM.		
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The	Musculo-Skeletal	System	
Week	1	Notes:	

Introduction	to	the	Nervous	System	
	
2	Types	of	Cells:	 	

• Neurons	
o Basic	functional	unit	
o Impulse	conduction	

§ Salutatory	(myelinated)	
§ Continuous	(unmyelinated)	

o Stimulate	muscles	&	glands	
	

o ‘Communication’	cells	of	the	NS	
§ Afferent	–	Incoming	information	(graded	inputs)	

• Dendrites	
• Cell	Body	

§ Efferent	–	Outgoing	information	(action	potentials)	
• Axon	

	
o Specialized	Structures	&	Organelles:	

§ Structures:	
• Neurites:	Axon	+	Dendrites	

o Branched	axons	=	‘collaterals’	
• Myelination:		

o Produced	by	Schwann	cells	in	PNS	
o Produced	by	Oligodendrocytes	in	CNS	
o Insulates	axon	
o Speeds	up	Action	Potential	Propagation	

§ Organelles:	
• Rough	ER	(nissl	bodies):	protein	

synthesis	
• Smooth	ER:	lipid	synthesis	
• Golgi:	Storage	&	transport	of	

secretory	products			
	

o Types	of	Neurons:	
§ Multipolar:		

• 99%	of	all	neurons	
• Many	dendrites	
• 1	myelinated	axon	

§ Pseudounipolar:	
• T-shaped	
• Receptive	endings	(not	dendrites)	
• Long,	myelinated	axon	

o Central	end	
o Peripheral	end	

§ Sensory	receptors	
§ Bipolar:	

• In	Retina	+	Olfactory	mucosa.	
• T-Shaped	
• Long	Dendrite		
• Long	Axon	
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• Neuroglia	(Glia)	

o Smaller	support	cells	of	NS	
o Outnumber	neurons	10:1	
o Structural	&	mechanical	support	
o Roles	in	maintaining	homeostasis	
o Myelination	
o Immune	responses	via	phagocytosis.	
o Types	of	neuroglia:	

§ CNS:	
• Astrocytes	

o Nutrient	bridge	between	neuron	&	capillaries	
o Guide	migrating	young	neurons	
o Synapse	formation	
o Mop	up	excess	K+	ions	+	neurotransmitters	

• Oligodendrocytes	
o Myelin	formation	in	CNS	

• Microglia	
o Long	thorny	processes	
o Monitors	neuron	health	
o Senses	damaged	neurons	
o Migrates	to	damaged	neuron	
o Phagocytoses	microbes	&	debris	(immune	cells	are	denied	access	to	CNS)	

• Ependymal	Cells	
o Lines	central	cavities	of	brain	+	spinal	chord	
o Blood-brain	barrier	
o Beating	cilia	circulates	cerebrospinal	fluid	

§ PNS:	
• Schwann	Cells		

o Myelin	Formation	–	wrap	around	axon	
o Regeneration	of	damaged	neurons	

• Satellite	cells	
o Surround	neuron	bodies		
o Structure,	nutritional	support	&	protection.	
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Connective	Tissue	Sheaths	on	Peripheral	Nerves:	
• Endoneurium	

o Delicate	connective	tissue	layer	
o Surrounds	each	axon	

• Perineurium	
o Coarser	connective	tissue	layer	
o Bundles	groups	of	fibres	into	fascicles	

• Epineurium	
o Tight,	fibrous	sheath	
o Bundles	fascicles	into	a	single	nerve.	
o Houses	blood	vessels	

	
	
	
	
	
	
	
	
	
		
	
	
	
	
	
Grey	Matter	&	White	Matter:	

• Grey	Matter	
o Neuron	bodies	(Soma)	
o Imbedded	in	neuroglial	cells	
o Eg:	

§ Cortex	of	Brain	
§ Centre	of	Spinal	Chord	
§ Ganglia/nuclei		

	
• White	Matter	

o Neuron	fibres	(axons	&	dendrites	
o White	due	to	myelin	
o Eg:	

§ Peripheral	Nerves		&	Plexuses	
§ Central	fibre	tracts		

	
	
Ganglia	

• Collections	of	neuron	cell	bodies	in	PNS	
o Afferent	Spinal	Nerves:	

§ Cell	bodies	of	sensory	
neurons	

§ ‘Dorsal	root	ganglion’	
o Efferent	Spinal	Nerves:	

§ Cell	bodies	of	autonomic	
nerve	fibres	

§ ‘Sympathetic	trunk	ganglion’	
o In	Central	Nervous	System:	

§ Called:	Basal	Nuclei	/	Nuclei	
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Spinal	Nerves:	
• Innervation	of	the	Skin:	

o Dermatomes:	
§ A	portion	of	the	mesoderm	(skin,	sensory	receptors,	sebaceous	glands,	blood	vessels)	

innervated	by	the	cutaneous	branches	of	a	single	spinal	nerve.	

	 	
	

• Innervation	of	the	Skeletal	Muscles	
o Cervical	Plexus	
o Brachial	Plexus	
o Lumbar-Sacral	Plexus	
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Cranial	Nerves:	
I. Olfactory	

• Smell		
II. Optic	

• Vision	
III. Oculomotor	(‘eye-mover’)	

• Controls	4	of	the	6	eye	muscles.	
IV. Trochlear	(‘pulley’)	

• Controls	1	of	the	extrinsic	eye	muscles	–	pulley	shaped	
V. Trigeminal	

• 3-branched	sensory	fibres	to	the	face	and	mastication	muscles	
VI. Abducens	(‘abduct’)	

• Controls	the	extrinsic	eye	muscle	that	abducts	the	eyeball	(lateral	rotation)	
VII. Facial	

• Facial	expression	
VIII. Vestibulocochlear	

• Hearing	and	balance	(formerly	the	auditory	nerve)	
IX. Glossopharyngeal	(‘tongue	&	pharynx’)	

• Tongue	and	pharynx	
X. Vagus	(‘the	wanderer’)	

• The	only	nerve	to	extend	beyond	the	head	and	to	the	thorax	&	abdomen.	
XI. Accessory	

• An	accessory	part	of	the	Vagus	nerve	
XII. Hypoglossal	(‘under-tongue’)	

• Runs	beneath	the	tongue	to	control	tongue	movement.	
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Week	11	Musculo-Skeletal	Notes	
Bones,	Joints	&	Muscles	of	the	Lower	Leg	&	Foot		

(NB:	vasculation	&	innervation	covered	in	wk	10s	notes)	
	
Bones:	

• Tibia:	-	See	Last	Week’s	Notes	
• Fibula:	-	See	Last	Week’s	Notes	
• Foot:	

o 7x	Tarsals:	
§ Talus	
§ Calcaneus	
§ Navicular	
§ Cuboid	
§ Lateral	Cuneiform		
§ Intermediate	Cuneiform	
§ Medial	Cuneiform	

o 5x	MetaTarsals:	
§ 1	à	5	

o Phalanges:	
§ 1:	 Proximal	&	Distal	
§ 2à5:		 Proximal,	Middle	&	Distal	

o 2x	Sesamoids:	
§ “Ball”	of	the	foot.	
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Joints:	
• (Proximal)	Superior	TibioFibular	Joint:	

o Features:	
§ Synovial	Planar	Joint	

o Bones:	
§ Tibia	
§ Fibula	

o Ligaments:	
§ TibioFibular	Anterior	&		
§ TibioFibularPosterior:	

	
	

• (Distal)	Inferior	TibioFibular	Joint:	
o Features:	

§ Syndesmosis	-	where	the	contiguous	bony	surfaces	are	united	by	an	interosseous	ligament	
o Bones:	

§ Tibia	Fibula	
o Ligaments:	

§ Interosseus	Ligament	
§ TibioFibular	Anterior	&		
§ TibioFibularPosterior:	

• Both:	Strong	&	Thick	
• Prevent	separation	of	Tibia	&	Fibula	
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• Ankle	Joint	(Talo-Crural):	
o Ie.	“Talus-Leg”	
o Features:	

§ Synovial	Hinge	Joint	
§ Good	bony	congruity	
§ Stability	comes	from	Very	Strong	Ligaments	
§ Dorsiflexion/Plantarflexion	
§ During	dorsiflexion,	the	shape	of	the	Trochlea	of	the	Talus	forces	the	Tibia	&	Fibula	apart	à	

tightens	ligaments	à	most	stable	position.	

	
o Bones:	

§ Trochlea	of	Talus	
§ Distal	end	of	Tibia	
§ Distal	end	of	Fibula	

o Ligaments:	
§ Joint	Capsule	
§ 3	Lateral	Collaterals:	(don’t	bother	with	names)	

• Posterior	TaloFibular	Ligament	
• Anterior	TaloFibular	Ligament	
• CalcaneoFibular	Ligament	

§ Medial	Collaterals:	
• Deltoid:	4	Parts:	(don’t	bother	with	names)	
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• Subtalar	Joint:	
o Features:	

§ Synovial	Planar	Joint		
§ Inversion		
§ Eversion	

o Bones:	
§ Talus	
§ Calcaneus	

o Ligaments:	
	

	 	
	

• Transverse	Tarsal	Joint:	
o Features:	

§ Combo	of:	Talonavicular	Joint	&		
					CalcaneoCuboid	Joint	 (both	Synovial	Planar)	

o Bones:	
§ Talus	+	Navicular	
§ Calcaneus	+	Cuboid	
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• Arches	in	Foot:	
o Shock	Absorption	
o Propulsion	on	Different	Surfaces	
o Maintained	by	Plantar	Ligaments:	

§ “Spring”	Ligament	(aka:	CalcaneoNavicular)	–	Supports	Medial	Longitudinal	Arch	
§ Short	Plantar	Ligament	
§ Long	Plantar	Ligament	
§ Plantar	Aponeurosis	–	Deep	Fascia	of	Foot	–	Supports	Longitudinal	Arches	

	
o Medial	Longitudinal:	(the	highest)	

§ Bones:	
• Calcaneus	
• Talus	
• Navicular	
• Medial	Cuneiform	
• Intermediate	Cuneiform	
• 1st	Metatarsal	

	
	

o Lateral	Longitudinal:	
§ Bones:	

• Calcaneus	
• Cuboid	
• 5th	Metatarsal	
• 4th	Metatarsal	

	
	

o Transverse:	
§ Bones:	

• Cuboid	
• Lateral	Cuneiform	
• Intermediate	Cuneiform	
• Medial	Cuneiform	
• Bases	of	Metatarsals	
	

	
• MetatarsoPhalangeal	Joints:	

o Features:	
§ Synovial	Condyloid	
§ Flexion/Extension	
§ Abduction/Extension	
§ Circumduction	

	
• Interphalangeal	Joints:	(Proximal	&	Distal)	

o Features:	
§ Synovial	Hinge	
§ Flexion/Extension	
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Muscles	–	See	Netter’s	Flash	Cards:	
• Anterior	Compartment	of	Leg:	

o Tibialis	Anterior:	
§ Dorsiflexion	
§ Deep	Fibular	Nerve	

o Extensor	Hallucis	Longus:	
§ Extension	of	Big	Toe	

o Extensor	Digitorum	Longus:	
§ Extension	of	Phalanges	2à5	

o Fibularis	Tertius:	
§ Dorsiflexion	
§ Deep	Fibular	Nerve	
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• Lateral	Compartment	of	Leg:	
o Fibularis	Longus	
o Fibularis	Brevis	
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• Posterior	Compartment	of	Leg:	
o Triceps	Surae:	

§ Gastrocnemius	Medial	Head:	
§ Gastrocnemius	Lateral	Head:	
§ Soleus:	

o Plantaris:	
o Tibialis	Posterior:	
o Flexor	Digitorum	Longus:	
o Flexor	Hallucis	Longus:	
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• Intrinsic	Muscles	of	the	Foot:	
o Plantar	Aspect:	

§ First	Layer:	
• Abductor	Hallucis	
• Flexor	Digitorum	Brevis		
• Abductor	Digiti	Minimi		

§ Second	Layer:	
• Flexor	Hallucis	Brevis	
• Quadratus	Plantae	
• Flexor	Digiti	Minimi	Brevis	
• Lumbricals	

§ Third	Layer:	
• Adductor	Hallucis	–	Transverse	Head	
• Adductor	Hallucis	–	Oblique	Head	

§ Fourth	Layer:	
• Plantar	Interossei	–	Abduct	Toes	
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o Dorsal	Aspect:	
§ First	Layer:	

• Extensor	Hallucis	Brevis	
• Extensor	Digitorum	Brevis	

§ Second	Layer:	
• Dorsal	Interossei	–	Abduct	Toes	

	

		
	
Structures	Passing	Medial	Malleolus:	

• Tom	 	 -	Tibialis	Posterior	
• Dick	 	 -	Flexor	Digitorum	Longus	
• And	 	 -	Posterior	Tibial	Artery	
• Naughty	 -	Tibial	Nerve	
• Harry	 	 -	Flexor	Hallucis	Longus	
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Structures	Passing	Lateral	Malleolus:	
• Fibularis	Longus	
• Fibularis	Brevis	
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Week	9	&	10	Musculo-Skeletal	Notes	
The	Pelvic	Girdle	&	The	Lower	Limb:	Bones,	Joints,	Muscles,	Nerves	&	Vasculation	

	
Bones:	

• The	“Bony	Pelvis”:	
o Sacrum:	

§ Type/Features:	
• Irregular	Bone	
• The	5	last	vertebrae	fused	together.	

§ Landmarks:	
• Transverse	ridges	–	the	‘lines	of	fusion’	between	sacral	vertebrae.	
• Anterior/Posterior	Sacral	Foramina		

o Penetrate	sacrum	lateral	to	the	Transverse	Ridges	
o Transmits	blood	vessels	
o Transmits	Anterior/Posterior	Sacral	Rami	of	sacral	spinal	nerves.	

• Median	Sacral	Crest	–	fused	spinous	processes	of	sacral	vertebrae.	
• Lateral	Sacral	Crests	
• Sacral	Canal	–	continuation	of	vertebral	canal	
• Sacral	Hiatus	–	external	inferior	opening	

§ Articulations:	
• Last	Lumbar	Vertebra	
• The	2	Hip	Bones	(Sacroiliac	Joints)	
• The	Coccyx	

§ Origins/Insertions:	
• Iliacus	 	 	 O	
• Gluteus	Maximus	 O	
• Piriformis	 	 O	
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o Coxal	Bones	(hip	bones):	
§ Type/Features:	

• Irregular	Bones	
• Made	up	of	3	Bones	during	Childhood:	

o Ilium	
o Ischium	
o Pubis	

§ Landmarks:	
• Acetabulum	(“Wine	Cup”)	–	Hemispherical	Socket	
• Pelvic	Brim	
• Ilium	

o Iliac	Crest	
o Tubercle	of	the	Iliac	Crest	 	
o Anterior	Superior	Iliac	Spine	 ASIS	
o Posterior	Superior	Iliac	Spine	 PSIS	
o Anterior	Inferior	Iliac	Spine	 AIIS	
o Posterior	Inferior	Iliac	Spine	 PIIS	
o Greater	Sciatic	Notch	–	Sciatic	Nerve	passes	through	
o Gluteal	Lines	–	Posterior/Anterior/Inferior	
o Iliac	Fossa	
o Auricular	Surface		

• Ischium	
o Ischial	Ramus	
o Ischial	Spine	
o Lesser	Sciatic	Notch	
o Ischial	Tuberosity	–(Huge	Sacrotuberous	Ligaments	run	from	here	to	sacrum)	

• Pubis	
o Pubic	Crest	
o Pubic	Tubercle	
o Obturator	Foramen	–	blood	vessel	&	nerves	pass	through	
o Pubic	symphysis	
o Pubic	Arch/Subpubic	Angle	(Wide	in	females)	

§ Articulations:	
• Sacrum	
• Femurs		
• The	other	Coxal	Bone	(pubic	symphysis)	

§ Origins/Insertions:	
• 	Iliacus	 	 	 O	
• Sartorius		 	 O	
• Adductor	Magnus	 O	
• Adductor	Longus	 O	
• Adductor	Brevis		 O	
• Pectineus	 	 O	
• Gracilis	 	 	 O	
• Rectus	Femorus		 O	
• Tensor	Fasciae	Latae	 O	
• 3	Gluteus	Muscles	 O	
• Gemellus	Superior	 O	
• Obturator	Externus	 O	
• Gemellus	Inferior	 O	
• Obturator	Internus		 O	
• Quadratus	Femorus	 O	
• Biceps	Femoris	 	 O	
• Semitendinosus		 O	
• Semimembranosus	 O	
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NB:	The	Innominate	bones:	(ilium,	ischium	&	pubis)	all	fuse	together	in	late	childhood.	
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• Femur:	
§ Type/Features:	

• Long	bone	
• Longest	&	Strongest	bone	of	the	body.	
• Angle	of	Inclination	-	125°	
• Angle	of	Anteversion	-	10°	
• Neck	of	femur	–	prone	to	fracture	due	to	lack	of	trabeculae.	

§ Landmarks:	
• Head	
• Fovea	Capitis	-	“pit	of	head”	–	short	ligament	of	the	femur	head	runs	from	this	‘pit’	

to	the	acetabulum.	
• Neck	
• Greater	Trochanter	
• Lesser	Trochanter	
• Intertrochanteric	Line	(Anterior)	
• Intertrochanteric	Crest	(Posterior)	
• Gluteal	Tuberosity	
• Linea	Aspera	
• Medial	&	Lateral	Epicondylar	Lines	
• Lateral	Epicondyle	
• Medial	Epicondyle	
• Lateral	Condyle	
• Medial	Condyle	
• Intercondylar	Fossa	
• Adductor	Tubercle	
• Patellar	Surface	

§ Articulations:	
• Acetabulum	of	the	Coxal	Bones	of	the	Hip	
• Patella	
• Tibia	

§ Origins/Insertions:	
• Iliacus	 	 	 I	
• Psoas	Major	 	 I	
• Adductor	Magnus	 I	
• Adductor	Longus	 I	
• Adductor	Brevis		 I	
• Gluteus	Maximus	 I	
• Gluteus	Medius		 I	
• Gluteus	Minimus		 I	
• Piriformis	 	 I	
• Superior	Gemellus	 I	
• Obturator	Internus	 I	
• Inferior	Gemellus	 I	
• Obturator	Externus	 I	
• Quadratus	Femoris	 I	
• Biceps	Femoris	 	 O	(short	head)	
• Gastrocnemius	 	 O	(both	heads)	
• Plantaris	 	 O	
• Popliteus	 	 O	
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• Patella	
§ Type/Features:	

• Triangular	Sesamoid	Bone	
• Enclosed	in	Quadriceps	Tendon	
• Protects	Knee	Joint	Anteriorly	
• Improves	Leverage	of	thigh	muscles	across	the	knee.	

§ Landmarks:	
• Lateral	Facet	
• Medial	Facet	
• Apex	

§ Articulations:	
• Femur	–	Patellar	Surface	(extended	knee)	
• Femur	–	Lateral	&	Medial	Condyles	(Flexed	knee)	

§ Origins/Insertions:	
• I	–	Quadriceps	Tendon	(Rectus	Femoris,	Vastus	Medialis/Intermedius/Lateralis)	
• Patellar	Ligament	

	
• Tibia	

§ Type/Features:	
• Long	Bone	
• 2nd	largest	bone	in	the	body.	
• Transmits	the	Body’s	weight	(not	fibula)	
• Shaft	is	vertical	within	the	leg	

§ Landmarks:	
• Condyles	–	Medial	&	Lateral	
• Tibial	Plateau	–	(superior	articular	surface)	
• Intercondylar	Eminence	–	formed	by	2	Intercondylar	Tubercles	
• Intercondylar	Areas	–	Anterior	&	Posterior	–	Attachments	for	Cruciate	Ligaments	
• Tibial	Tuberosity	
• Fibular	Articular	Facet	–	proximal	Fibular	articulation	point	
• Soleal	Line	(origin	of	Soleus	Muscle)	
• Anterior	Border	(of	shaft)	
• Interosseous	Border	(of	shaft)	
• Medial	Malleolus	
• Fibular	Notch	–	distal	Fibular	articulation	point	

§ Articulations:	
• Condyles	of	Femur	
• Fibula	–	Fibular	Facet	(proximally)	
• Trochlea	of	Talus	Bone	of	Tarsals	of	the	Foot.	
• Fibula	–	Fibular	Notch	(distally)	

§ Origins/Insertions:	
• Quadriceps	Femoris		 I	 (Via	Patellar	Tendon)	
• Sartorius	 	 I	
• Gracilis	 	 	 I	
• Tensor	Fascia	Latae	 I	 (Via	Iliotibial	Tract)	
• Semitendinosus		 I	
• Semimembranosus	 I	
• Popliteus	 	 I	
• Posterior	Tibialis	 O	
• Flex.	Digitorum	Longus	 O	 (part)	
• Anterior	Tibialis		 O	
• Ext.	Digitorum	Longus	 O	
• Soleus	(part)	 	 O	
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• Fibula		
§ Type/Features:	

• Slender	Long	Bone	
• Attached	to	Tibia	by	Tibiofibular	Syndemosis	(Incl.	Interosseous	Membrane)	
• Unlike	Radius	&	Ulna,	the	leg	is	fixed	(can’t	supinate/pronate)	
• No	function	in	weight-bearing	–	mainly	for	muscle	attachment	

§ Landmarks:	
• Head	
• Apex	of	Head	
• Neck	
• Shaft	

o Anterior	Border	
o Interosseous	Border	
o Posterior	Border	

• Lateral	Malleolus	
§ Articulations:	

• Tibia	Proximally	&	Distally	
• Trochlea	of	Talus	Bone	of	Tarsals	of	the	Foot.	

§ Origins/Insertions:	
• Biceps	Femoris	 	 I	
• Soleus	(part)	 	 O	
• Ext.	Digitorum	Longus	 O	
• Flex.	Hallucis	Longus	 O	
• Tibialis	Posterior	 O	 (part)	
• Ext.	Hallucis	Longus	 O	
• Fibularis	Tertius		 O	
• Fibularis	Longus		 O	
• Fibularis	Brevis			 O	
• Flex.	Digitorum	Longus	 O	 (part)	
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Joints:	
• Sacro-Iliac:	

o Features:	
§ Synovial	Planar	Joint	
§ Loosens	during	labour.	

o Bones:	
§ Sacrum	
§ Ilium		

o Ligaments:	
§ Anterior	Sacroiliac	Ligament	
§ Posterior	Sacroiliac	Ligament	
§ Interosseous	Sacroiliac	Ligament		

o Accessory	Ligaments:	
§ Sacrotuberous	 	 Ischial	Tuberosity	à	Sacrum	
§ Sacrospinous	 	 Ischial	Spine	à	Sacrum	

	
• Form	the	Greater	&	Lesser	Sciatic	Foramina	
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• Pubic	Symphysis	
o Features:	

§ Cartilagenous	Joint	
§ Loosens	during	labour	

o Bones:	
§ Left	&	Right	Pubis	

o Ligaments:	
§ Ligamentous	Capsule	encases	Fibrocartilagenous	Disc.		

	
• Hip	Joints:	

o Features:	
§ Synovial,	MultiAxial	Ball	&	Socket	
§ Acetabular	Labrum	(lip)	of	fibrocartilage	–	deepens	socket	–	High	Bony	Congruency	
§ Central	fat-filled	acetabular	fossa.	

o Bones:	
§ Rounded	head	of	Femur	
§ Acetabulum	of	Innominate	Bones.	

o Ligaments:	
§ Iliofemoral	Ligament	(anterior)-[From	Anterior	Inferior	Iliac	Spine	à	Intertrochanteric	Line]	

• Limits	extension,	lateral	rotation,	adduction	&	abduction	
§ Pubofemoral	(medial)-[From	Iliopubic	Eminence	à	Inferior	Aspect	of	Intertrochanteric	Line]	

• Limits	extension,	lateral	rotation	&	abduction	
§ Ischiofemoral	(posterior)-[From	Posterior	aspect	of	Acetabulum	à	Greater	Trochanter]	

• Limits	extension,	medial	rotation	&	adduction	
§ Ligamentum	Teres	(Ligament	of	Head	of	Femur)	

• Not	for	stability	–	provides	passage	for	vessels	
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• Knee	Joint:	
o Features	of	The	Knee	Joint:	

§ Synovial	Modified	Bicondylar	Hinge	Joint	
§ Relatively	Unstable:	

• Some	Gliding	&	Rolling	
• Some	Rotation		
• Ligaments	provide	the	stability	–	not	Bony	Congruity.	

§ Poor	Bony	Congruity	
§ 2	Parts:	

• Tibiofemoral	Joint	
• PatelloFemoral	Joint	

§ Femur	sits	on	an	angle	–	Medial	Condyle	of	Femur	extends	further	distally	to	accommodate	
the	angle	of	articulation	with	the	Tibia.	

	
§ Menisci:	

• Fibrocartilage	on	Tibial	Plateaus		
• Deepens	the	socket	–	increases	congruity	
• Shock	absorption	
• Peripheral	Aspects	are	Vasculated	–	Central	Aspects	aren’t	à	heal	very	slowly	
• Lateral:	

o More	freely	movable	than	Medial	Meniscus	due	to	attachments	
o Attachments:	

§ Intercondylar	Areas	–	Anterior	&	Posterior	
§ Post.	Cruciate	Ligament	–	via	Post.	Meniscofemoral	Ligament	
§ Weak	attachment	to	Joint	Capsule	
§ Not	attached	to	Lateral	Collateral	Ligament	
§ Medial	Meniscus	–	via	Transverse	Ligament	

• Medial:	
o More	firmly	attached	–	but	higher	chance	of	injury	–	due	to	less	give	+	

connections	to	other	things	
o Attachments:	

§ Intercondylar	Areas	–	Anterior	&	Posterior	
§ Medial	Collateral	ligament	
§ Joint	Capsule	
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o Bones:	
§ Femur	
§ Patella	
§ Tibia	

o Ligaments:	
§ Fibrous	Capsule		

• Thick	on	Medial	&	Lateral	aspects	
• ‘Sleeve’	around	joint.	

§ Extracapsular:	
• Patellar	Ligament	–	Very	Stong	
• Collaterals	(Medial	&	Lateral)	

§ Intracapsular:	
• Cruciates	(Anterior	&	Posterior	–	Named	in	respect	to	their	attachment	to	the	Tibia)	

o Anterior		
§ 	Stops	Forward	Displacement	of	Tibia	on	Femur	
§ Tightens	During	Extension	

o Posterior		
§ Stops	Backward	Displacement	of	Tibia	on	Femur	
§ Tightens	During	Flexion	

• Transverse	Ligament	(between	Menisci)	
• Meniscofemoral	Ligament	(from	Lateral	Meniscusà	Posterior	Cruciate	Ligament)	

	

	

Anterior	 	 	 	 	 	 Posterior	 	
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o Bursae:	
§ SupraPatella	Bursa	

• Continuous	with	Snyovial	Joint	Cavity	
• Sits	underneath	Quads	Tendon	

§ Subcutaneous	PrePatellar	Bursa	
• Anterior	to	Patella	
• For	kneeling	

§ Deep	Infrapatella	Bursa	
• Sits	on	top	of	Fat	Pads	below	Patellar	Tendon	

	

	
	

o Injury:	The	Unhappy	Triad:	
§ Anterior	Cruciate	Ligament	
§ Medial	Collateral	Ligament	
§ Medial	Meniscus	
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Muscles:	

	
	

Iliac	Region	

	
Iliopsoas:	Iliacus,	Psoas	Major,	Psoas	Minor	

	
Thigh:	Anterior:	
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Thigh	Medial:	

	
	

Thigh	Posterior:	
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Gluteal	Region	
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• Muscles	Originating	on	the	Pelvis:	
Muscle	 Origins/Insertions	 Action	

Sartorius	
Femoral	Nerve		

O	–	Anterior	Superior	Iliac	Spine	
I	–		Medial	Aspect	of	Proximal	Tibia	

Flexion	of	Hip	
Abduction	of	Hip	
Lateral	Rotation	of	Thigh	
Flexion	of	Knee	(weak)	

Iliopsoas:		
Iliacus	

Femoral	Nerve	

O	–	Iliac	Fossa	&	Crest	
							Lateral	Sacrum	
I	–		Lesser	Trochanter	of	Femur	via	Iliopsoas	Tendon	

Flexion	of	thigh	
Doing	a	‘bow’	

Iliopsoas:		
Psoas	Major	
Ventral	Rami		

(L1-L3)	

O	–	Transverse	processes,	bodies	&	discs	of	Lumbar	
Vertebrae		
I	–		Lesser	Trochanter	of	Femur	via	Iliopsoas	Tendon	

Lateral	flexion	of	Vertebral	Column	
Ie.	An	important	‘postural	muscle’	

	
• Thigh	Muscles	-	Medial	Compartment:	

Muscle	 Origins/Insertions	 Action	

Gracilis	
Obturator	Nerve	

O	–	Inferior	Ramus	of	Pubis	
I	–		Medial	surface	of	Tibia	inferior	to	medial	
condyle.	

Adduction	of	Thigh	
Flexion	of	Thigh	
Medial	Rotation	of	Thigh	
Flexion	of	Knee	

Pectineus	
Femoral	Nerve	

O	–	Pubic	Crest	
I	–		Between	Lesser	Trochanter	&	Linea	
Aspera	of	Posterior	Femur	

Adduction	of	Thigh	
Medial	Rotation	of	Thigh	
Flexion	of	Thigh	

Adductor	Brevis	
Obturator	Nerve	

O	–	Inferior	Ramus	of	Pubis	
I	–		Linea	Aspera		(above	Adductor	Longus)	

Adduction	of	Thigh	
Medial	Rotation	of	Thigh	

Adductor	Longus	
Anterior	Division	of	
Obturator	Nerve	

O	–	Pubis	near	Pubic	Symphysis	
I	–		Linea	Aspera	

Adduction	of	Thigh	
Flexion	of	Thigh	
Medial	Rotation	of	Thigh	

Adductor	Magnus	
Obturator	Nerve	
&	Sciatic	Nerve	

O	–	Ischial	&	Pubic	Rami	&	Ischial	Tuberosity	
(ie.	Entire	inferior	surfaces	of	Pubis	&	
Ischium)	
I	–		Linea	Aspera	&	Adductor	Tubercle	of	
Femur	

Anterior	Part:	
• Adduction	of	Thigh	
• Medial	Rotation	of	Thigh	
• Flexion	of	Thigh	

Posterior	Part:	
• Synergist	of	Hamstrings	in	Thigh	

Extension	
	

• Thigh	Muscles	–	Anterior	Compartment:	
Muscle	 Origins/Insertions	 Action	

Tensor	Fasciae	Latae	
Superior	Gluteal	

Nerve	

O	–	Anterior	Superior	Iliac	Crest	
I	–		Iliotibial	Tract*	

Adduction	of	Thigh	
Flexion	of	Thigh	
Medial	Rotation	of	Thigh	

Quadriceps	Femoris:	
All:	Femoral	Nerve	
Rectus	Femoris	

O	–	Anterior	Inferior	Iliac	Spine	
							Superior	Margin	of	Acetabulum	
I	–		Patella	&	Tibial	Tuberosity	Via	Patellar	Ligament	

Flexion	of	Thigh	
Extension	of	Knee	

Quadriceps	Femoris:	
Vastus	Lateralus	

O	–	Greater	Trochanter	of	Femur		
I	–		Patella	&	Tibial	Tuberosity	Via	Patellar	Ligament	

Extension	of	Knee	
Stabilises	Knee	

Quadriceps	Femoris:	
Vastus	Medialis	

O	–	Linea	Aspera	&	Intertrochanteric	Line	of	Femur		
I	–		Patella	&	Tibial	Tuberosity	Via	Patellar	Ligament	

Extension	of	Knee	
Inferior	Fibres	Stabilise	Patella	

Quadriceps	Femoris:	
Vastus	Intermedius	

O	–	Proximal	Femur	Shaft	(Anterior	&	Lateral	
Surfaces)	
I	–		Patella	&	Tibial	Tuberosity	Via	Patellar	Ligament	

Extension	of	Knee	

*NB:	Iliotibial	Tract	–	Thickened	lateral	portion	of	the	Fascia	Lata	(fascia	that	ensheathes	all	muscles	of	the	thigh).	It	
extends	as	a	tendinous	band	from	the	Iliac	Crest	to	the	Knee.	
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• 3	Gluteal	Muscles:	
Muscle	 Origins/Insertions	 Action	

Gluteus	Maximus	
Inferior	Gluteal	Nerve	

O	–	Dorsal	Ilium,	Sacrum	&	Coccyx	
I	–		Gluteal	Tuberosity	(line)	of	Femur	
						Iliotibial	Tract*	

Extension	of	Thigh	
Lateral	Rotation	of	Thigh	
Abduction	of	Thigh	

Gluteus	Medius	
Superior	Gluteal	Nerve	

O	–	Lateral	Surface	of	Ilium	(between	
Anterior	&	Posterior	Gluteal	Lines)	
I	–		Lateral	Surface	of	Greater	Trochanter	
of	Femur	

Abduction	of	Thigh	
Medial	Rotation	of	Thigh	
-Critical	for	walking	–	steadies	Pelvis	

Gluteus	Minimus	
Superior	Gluteal	Nerve	

	

O	–	Lateral	Surface	of	Ilium	(between	
Anterior	&	Inferior	Gluteal	Lines)	
I	–		Anterior	aspect	of	Greater	Trochanter	
of	Femur	

Abduction	of	Thigh	
Medial	Rotation	of	Thigh	
-Critical	for	walking	–	steadies	Pelvis	

	
• Lateral	Rotators	of	Femur:	

Muscle	 Origins/Insertions	 Action	

Piriformus	
S1,	S2	&	L5	

O	–	Sacrum	(Anterio-Lateral	Aspect)	
I	–		Greater	Trochanter	of	Femur	(superior)	

Adduction	of	Thigh	
Rotates	Extended	Thigh	Laterally		
Stabilises	Hip	Joint	

Gemellus	Superior	
L5	&	S1	

O	–	Ischial	Spine	
I	–		Greater	Trochanter	of	Femur	

Adduction	of	Thigh	
Rotates	Extended	Thigh	Laterally		
Stabilises	Hip	Joint	

Obturator	Internus	
L5	&	S1	

O	–	Obturator	Membrane	(Inner	Surface)	
							Greater	Sciatic	Notch	(Inner	Surface)	
							Margins	of	Obturator	Foramen	(Inner)	
I	–		Greater	Trochanter		

Adduction	of	Thigh	
Rotates	Extended	Thigh	Laterally		
Stabilises	Hip	Joint	

Gemellus	Inferior	
L5	&	S1	

O	–	Ischial	Tuberosity	
I	–		Greater	Trochanter	of	Femur	

Adduction	of	Thigh	
Rotates	Extended	Thigh	Laterally		
Stabilises	Hip	Joint	

Obturator	Externus	
Obturator	Nerve	

O	–	Obturator	Membrane	(outer	surface)	
							Margins	of	Obturator	Foramen	
							Pubis	(Outer	Surface)	
							Ischium	(Outer	Surface)	
I	–		Trochanteric	Fossa	of	(posterior)	Femur		

Adduction	of	Thigh	
Rotates	Extended	Thigh	Laterally		
Stabilises	Hip	Joint	

Quadratus	Femoris	
L5	&	S1	

O	–	Ischial	Tuberosity	
I	–		Trochanteric	Crest	of	Femur	

Lateral	Rotation	of	Thigh	
Stabilises	Hip	Joint	

	
• Thigh	Muscles	-	Posterior	Compartment:	

Muscle	 Origins/Insertions	 Action	

Hamstrings:	
Biceps	Femoris	

Long	Head:	Sciatic-
Tibial	Nerve.	

Short	Head:	Fibular	
Nerve	

O	–		[Long	Head]	Ischial	Tuberosity	
								[Short	head]	Linea	Aspera	
I	–	Common	Tendon	à	Head	of	Fibula	
																																&	Lateral	Condyle	of	Tibia	
(Forms	Lateral	Border	of	Popliteal	Fossa)	

Extension	of	Thigh	
Flexion	of	Knee	
Lateral	Rotation	of	Knee	(when	flexed)	

Hamstrings:	
Semitendonosus	
Sciatic-Tibial	Nerve	

O	–	Ischial	Tuberosity	
I	–		Upper	Tibial	Shaft	(medially)	

Extension	of	Thigh	
Flexion	of	Knee	
Medial	Rotation	of	Knee	(leg)	

Hamstrings:	
Semimembranosus	
Sciatic-Tibial	Nerve	

O	–	Ischial	Tuberosity		
I	–		Medial	Condyle	of	Tibia		
						(via	oblique	popliteal	ligament)	

Extension	of	Thigh	
Flexion	of	Knee	
Medial	Rotation	of	Knee	(leg)	
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Lateral	Rotators:	Origins	&	Insertions:	Posterior	Aspect	
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The	“Femoral	Triangle”	
Boundaries:		

• Superior:	Inguinal	Ligament	
• Lateral:	Sartorius	
• Medial:	Adductor	Longus	

	
Corners:	

• Inferior:	Where	Sartorius	meets	Adductor	Longus	
• Superior:	Where	Sartorius	meets	Inguinal	Ligament	
• Medial:	Where	Adductor	Longus	meets	Pectineus		

	
Contents:	

• Femoral	Nerve	
• Femoral	Artery	
• Femoral	Vein	
• Femoral	Empty	Space	
• Inguinal	Lymphatics		
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The	Popliteal	Fossa:	
• General:	
• Posterior	Aspect	of	Knee	
• Diamond-shaped	
• Boundaries:	

o Superio-Medially:	
§ Semimembranosus	
§ Semitendonosus	

o Superio-Laterally:	
§ Biceps	Femoris	

o Inferior-Medially:	
§ Medial	head	of	Gastrocnemius	

o Inferior-Laterally:	
§ Lateral	Head	of	Gastrocnemius	

• Contents:	
o Popliteal	Artery	
o Popliteal	Vein	
o Tibial	Nerve	
o Common	Fibular	Nerve	
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Movements	@	the	Hip:	
• Extension:	

	
	

• Flexion:	

	
	

• Abduction	&	Adduction:	

	
	

• Rotation	(medial	&	lateral)	
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Movements	at	the	Knee:	
• Flexion	
• Extension	
• Slight	Rotation	

	
	
Movements	at	the	Ankle:	

• Inversion	
• Eversion	
• Plantar	Flexion	
• Dorsi	Flexion	

	
Gait	–	The	Process	of	Walking:	

• Standing:	
o Postural	muscles	working	
o Very	efficient	–	only	consumes	7%	more	energy	than	lying	down.	
o Knee	‘locks’	in	place		
o All	3	joints	(hip,	knee	&	ankle)	are	in	their	most	stable	positions.	
o Hip:	 	

§ Neutral/Extended	
§ Iliofemoral	ligament	is	taut	in	this	position	
§ Centre	of	Gravity	–	Posterior	to	joint	

o Knee:	
§ Fully	Extended	
§ Knee	ligaments	are	taut	in	this	position	
§ Centre	of	Gravity	–	Anterior	to	joint	

o Ankle:	
§ Neutral/Slightly	Dorsiflexed	
§ Centre	of	Gravity	–	Anterior	to	joint	
§ No	innate	stabilisers	–	stabilised	by	contraction	of	Triceps	Surae	(Gastrocnemius	+	Soleus)		
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• Walking:	
o Tasks	of	Gait:	

§ Weight	Acceptance	
§ Single	Limb	Support	
§ Advancement	of	Limb	

o Phases	of	Walking:	
§ Stance:	(Foot	is	on	the	ground)	

	
	 	 Hip	 Knee	 Ankle	

Heel	Strike	 Position:	 Flexed	 Mildly	Flexed	 Dorsiflexed	
Prime	Mover/s:	 Psoas	Muscle	 Gravity	 Tibialis	Anterior	
Stabiliser/s:	 Gluteus	Maximus	 Iliotibial	Tract	

Quadriceps	
Inverters/Everters	

Midstance	 Position:	 Flexed	àNeutral	 Extended	 Neutral/Dorsiflexed	
Prime	Mover/s:	 Gluteus	Maximus	

Hamstrings	
-	 -	

Stabiliser/s:	 Gluteus	Medius	
Gluteus	Minimus	
Tensor	Fascia	Lata	

Quadriceps	Femoris	
Medial	Muscles	

Intrinsic	Foot	
Muscles	

Toe-Off	 Position:	 Neutral	à	Flexed	 Beginning	to	Flex	 Plantar	Flexion	
Prime	Mover/s:	 Gluteus	Maximus	 -	 Triceps	Surae	
Stabiliser/s:	 -	 Quadriceps	Femoris	 Toe	Flexors	

	
§ Swing:	 (Foot	is	off	the	ground)	

• Swing:	
	

	 	 Hip	 Knee	 Ankle	
Swing	 Position:	 ExtendedàFlexion	 FlexedàExtension	 Dorsiflexion	

Prime	Mover/s:	 Iliopsoas	
Lateral	Rotators	

Gravity	
	

Tibialis	Anterior	

Stabiliser/s:	 Antag:	Gluteus	Maximus	 Quadriceps	Femoris	
Antag:	Hamstrings	

-	
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o Features	of	Gait:	
§ Centre	of	Gravity	 Lower	=	More	Stable	
§ Base	of	Support	–		 Larger	=	More	Stable	 (eg.	Zimmer	frames/walking	sticks)	
§ Step	Length	
§ Velocity	
§ Cadence	(steps/minute)	

	

	
Base	of	Support	

	
o Factors	Influencing	Gait:	

§ Age/Maturation	–	adult	gait	patter	occurs	at	≈10yrs	
§ Old	age	
§ Gender	
§ Pain		
§ CNS	Disorders	–	Stroke/MS/Parkinsons/Kennedy’s	Disease/etc	
§ MSS	Impairments	–	Injury/Fused	Joint/Tendonitis/Arthritis/etc	
§ Assistive	devices	
§ Braces/Orthotics/Taping	
§ Habit	
§ Terrain	
§ Velocity	
§ Emotion	
§ Height	
§ Weight	

	
o Methods	of	Gait	Analysis:	

§ Visual	Method		 (eg.	In	the	doctor’s	office)	
§ Video	Method	 (eg.	Slo-mo	camera)	
§ Gait	Timing	 (Foot	Switches/Sensored	Catwalks)	
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o Examples	of	Gait	Abnormalities:	
§ Anterior	Trunk	Bending:	

• Weak	knee	extensors	–	need	to	‘lock’	their	knee	to	walk/	
• Fused	knee/	
• Tight	hip	flexors/	

	

	
	

§ Trendelenburg	(ie.	‘Hip	Drop’):	
• Hip-abductor	weakness/	

	

	
	

§ Leg	Length	Discrepancy:	
• Anatomical:	

o Actual	difference	in	leg	length	
• Functional:	

o Eg.	Neurological	Muscle	imbalance	–	ie.	Stroke/foot-drop/etc.	
o Eg.	Musculoskeletal	Problems	

		
• Patients	may	try	to	overcome	this	by:	

o Circumducting	the	hip	
o Hip	Hiking	
o Steppage	
o Vaulting	
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§ Excessive	Knee	Extension:	
• Ie.	Snapping	the	knee	into	its	‘locked’	position	midway	through	stance	phase.	
• Due	to	Weak	Knee	Flexors.	

	
§ ‘Foot	Slap’:	

• Ie.	Lack	of	eccentric	control	of	Dorsiflexion	à	following	‘heel	strike’,	the	foot	slaps	
the	ground.	

	
§ ‘Toe	Drag’:	

• Ie.	Inadequate	Dorsiflexion	àduring	Swing	Phase,	the	ankle	hangs	down	in	the	
plantarflexed	position	à	drags	along	the	ground.	

	
§ Insufficient	‘Toe-Off’:	

• Where	the	whole	foot	is	lifted	off	the	ground	at	once	(as	opposed	to	pushing	off	
from	the	toes)	

• Due	to:	
o Nerve	lesions/	
o Fusion	of	the	ankle/	
o Archilles	Tendon	Problem	(torn/inflamed/etc)	
o Pain	in	front	(ball)	of	foot		
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Innervation:	
• Lumbar	Plexus:	

	

	

	
NB:	Know:		

Lumbosacral	Trunk	–	Communicates	between	Lumbar	&	Sacral	Plexus	
	

o Femoral	Nerve:	
§ Branches	off	L2,	L3	&	L4	
§ Runs	between	Psoas	Major	&	Iliacus	à	beneath	the	Inguinal	Ligament	à	Thigh	à	Splits	in	2:	

• Anterior	Division	
o Cutaneous	Branches	
o Muscular	Branches	à	Pectineus	&	Sartorius	

• Posterior	Division		
o Cutaneous	Branch	–	Saphenous	Nerve	
o Muscular	Branches	à	Quadriceps	Femoris		

§ Innervates:	
• Pectineus	
• Sartorius	
• Rectus	Femoris	
• Vastus	Lateralis		
• Vastus	Intermedius		
• Vastus	Lateralus	
• Skin	of	Anterio-Medial	Thigh	&	Lower	Leg	+	Medial	Aspect	of	Foot	
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NB:	Cutaneous	Innervation	–	In	blue	
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o Obturator	Nerve:		
§ Branches	off	L2,	L3	&	L4	
§ Runs	medial	to	Psoas	Major,	down	along	the	inside	wall	of	lesser	pelvis	à	through	Obturator	

Canal	(in	obturator	membrane)	through	Obturator	Foramen	à	Thigh	
§ Innervates:	

• External	Obturator	
• Adductor	Longus	
• Adductor	Brevis	
• Adductor	Magnus	
• Gracilis	
• Skin	of	medial	aspect	of	thigh	
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• Sacral	Plexus:	

	
	

o Superior	Gluteal	Nerve:		
§ Branches	off	L4,	L5	&	S1	
§ Runs	from	Dorsal	Roots	à	leaves	pelvis	through	Greater	Sciatic	Foramen	above	Piriformis	à	

Gluteus	Medius,	Gluteus	Minimus	&	Tensor	Fasciae	Latae.	
• Accompanied	by	Superior	Gluteal	Vein	&	Artery.	

§ Innervates:	
• Gluteus	Medius	
• Gluteus	Mimimus		
• Tensor	Fasciae	Latae	

	
o Inferior	Gluteal	Nerve:	

§ Branches	off	L5,	S1	&	S2	
§ Runs	from	Dorsal	Roots	à	leaves	pelvis	through	Greater	Sciatic	Foramen	above	Piriformis	à	

Gluteus	Maximus.	
§ Innervates:	

• 	Gluteus	Maximus	
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o Sciatic	Nerve:	
§ Branches	off	L4,	L5,	S1,	S2	&	S3	
§ Runs	from	inside	pelvis	à	through	Greater	Sciatic	Foramen	(below	piriformis)	à	descends	

along	the	posterior	thigh	to	about	its	lower	third	à	Divides	into	2	Branches:	Tibial	&	
Common	Fibular	Nerves.	(some	variation)	

§ Innervates:	
• 	Hamstrings	
• 	½	of	Adductor	Magnus	
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§ Sciatic	Nerve:	Common	Fibular	(Peroneal)	Nerve:		
• Branches	off	Sciatic	Nerve	
• Runs	obliquely	along	the	lateral	side	of	the	Popliteal	Fossa	à	Head	of	the	Fibula	

Adjacent	to	the	Medial	Margin	of	the	Biceps	Femoris	à	Winds	around	neck	of	Fibula	
à	divides	into	Deep	&	Superficial	Fibular	(peroneal)	Nerves	

• Innervates:	
o Skin	of	Lateral	Aspect	of	Lower	Leg	
o Skin	of	Dorsum	of	Foot	

• Deep	Fibular	Nerve:	
o Innervates:	

§ Tibialis	Anterior	
§ Extensor	Digitorum	Longus	
§ Fibularis	Tertius	
§ Extensor	Hallucis	Longus	

• 	Superficial	Fibular	Nerve:	
o Innervates:	

§ Fibularis	Longus	
§ Fibularis	Brevis	
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§ Tibial	Nerve:	
• Branches	off	Sciatic	Nerve	
• Runs	through	Popliteal	Fossa	à	Then	follows	the	Tibia	to	the	ankle	à	passes	into	

Foot	(below	medial	malleolus)	à	Terminates	as	Medial	&	Lateral	Plantar	Nerves	
• Innervates:	

o Gastrocnemius	
o Popliteus	
o Soleus	
o Plantaris	
o Tibialis	Posterior	
o Flexor	Digitorum	Longus	
o Flexor	Hallucis	Longus	
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• Nerve	Lesions:	
o Most	are	incomplete	lesions	
o Can	be	disabling	

	
o Eg.	Femoral:	

§ Loss	of	Extension	of	Knee	
§ Loss	of	Flexion	of	Hip	

o Eg.	Obturator:	
§ Loss	of	Adductors	of	Hip	
§ Weird	Gait	

o Eg.	Tibial:	
§ Loss	of	Plantar	Flexion	
§ Loss	of	Movement	of	Toes	

o Eg.	Deep	Fibular:	
§ Loss	of	Dorsiflexion	à	‘foot	drop’	
§ Loss	of	Extension	of	toes	

o Eg.	Superficial	Fibular:	
§ Loss	of	Eversion	
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Vasculation:	
• Arterial	Blood	Supply:	

o Thoracic:	
§ Abdominal	Aorta	à	

	
o Pelvic:	

§ 2	Common	Iliac	Arteries	à	
• Internal	Iliac	Artery	à	Pelvic	&	Reproductive	Organs	+	Buttocks	+	Medial	Thigh	

o Superior	Gluteal	Artery	
o Inferior	Gluteal	Artery	
o Obturator	Artery:	runs	down	&	around	the	inside	of	the	Pelvic	‘bowl’,	

escaping	through	the	Obturator	Canal	(hole)	in	the	Obturator	Membrane	of	
the	Obturator	Foramen.	

• External	Iliac	Artery	à	Thigh,	Leg,	Foot.	
	

	
	

o Upper	Leg:	
§ External	Iliac	Artery	à	

• Deep	Artery	of	the	Thigh	à	branches	into	many	perforating	arteries	
• Femoral	Artery	à	descends	the	femur,	becoming	more	&	more	medial	+	posterior	

o Popliteal	Artery	à		
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o Lower	Leg:	
§ Popliteal	Artery	+	Genicular	Anastomosis	à	Runs	down	1/3	of	lower	leg,	then	splits	into:	

• Anterior	Tibial	Artery	-		
• Posterior	Tibial	Artery	–	Runs	down	posterior	aspect	of	Tibia	à	ankle	
• Fibular	Artery	–	Runs	down	posterior	aspect	of	Fibula	à	ankle	

o Foot:	
§ Anterior	Tibial	Artery	à	

• Dorsalis	Pedis	Artery	
§ Posterior	Tibial	Artery	à	

• Lateral	Plantar	Artery	
• Medial	Plantar	Artery	

	

	 	
NB:	Dorssalis	Pedis	–	Clinical	Pulse	Site	

	
Anastomoses:	
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• Venous	Blood	Drainage:	
o Foot:	

§ Dorsal	Venous	Arch	à		
• Superficial:	Small	Saphenous	Vein	
• Deep:	Anterior	Tibial	Vein	

§ Plantar	Venous	Arch	à		
• Superficial:	Great	Saphenous	Vein	
• Deep:	Posterior	Tibial	Vein	&	Fibular	Vein	

	
o Lower	&	Upper	Leg:	

§ Superficial:	
• Small	Saphenous	Vein	à	Runs	up	calves	(posteriorly),	goes	deep	à	Popliteal	Vein	
• Great	Saphenous	Vein	à	All	the	way	up	the	leg	(medially)	à	Deep	Femoral	Vein	

§ Deep:	
• Anterior	Tibial	Vein	 à	Popliteal	Vein	
• Posterior	Tibial	Vein	 à	Popliteal	Vein	
• Fibular	Vein	 	 à	Popliteal	Vein	

		
• POPLITEAL	VEIN	à	Deep	Femoral	Vein	

	
o Pelvic:	

§ Deep	Femoral	Vein	à	
§ External	Iliac	Vein	

	
o Thoracic:	

§ External	iliac	Vein	à	
§ Inferior	Vena	Cava	

	
Superficial	Veins	of	Lower	Limb:	
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Deep	Veins	of	Lower	Limb:	

	
	

The	Muscle	Pump	Mechanism	
• Acts	against	gravity	
• Relies	on	valves	in	veins	
• Blood	is	squeezed	by	contracting	muscles	from	Superficial	à	Deep	via	Communicating	Veins	
• Valves	prevent	blood	from	flowing	backwards	and	pooling	(varicose	veins	=	failure	of	valves	à	pooling)	
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Week	6,	7	&	8	Musculo-Skeletal	Notes	
Shoulder	Region,	Arm	&	Hand:	Bones,	Muscles,	Nerves,	Veins	&	Arteries.	

	
Shoulder	Girdle	(Pectorial	Girdle):	

• Functions:	
o Manipulation	of	environment	–	not	locomotion	
o Attaches	upper	limb	to	axial	skeleton	
o Clavicle	acts	as	‘strut’	-	transmits	force	to	axial	skeleton.	

§ Gives	upper	arm	reach.	
o High	Mobility,	Low	Stability.	

	
Bones	&	Landmarks:	

• Manubrium	of	Sternum	(breastplate)	
o Flat	bone	
o Quadrangular	shape	
o Articulations:	

§ Syncondrosis	of	1st	rib	
§ Sternocostal	joint	of	2nd	rib	

o Origins/Insertions:	
§ Pectoralis	Major		
§ One	head	of	the	Sternocleidomastoid			

	
• Clavicle	

o Long	bone	
o Superior	=	Smooth,	Inferior	=	Rough	
o S-shaped	
o Landmarks:	

§ Sternal	&	Acromial	Ends	
§ Impression	of	costoclavicular	ligament	
§ Deltoid	Tubercle	
§ Conoid	Tubercle	
§ Trapezoid	line	
§ Subclavian	Groove	

o Articulations:	
§ Manubrium	of	Sternum	
§ Acromion	of	Scapula	

o Origins/Insertions:		
§ Deltoid			 	 Anteriorly	on	lateral	3rd		
§ Trapezius	 	 Posteriorly	on	lateral	3rd		
§ Subclavius	 	 Subclavian	Groove	 	
§ Pectoralis	Major	 Anteriorly	on	medial	3rd		
§ Sternocleidomastoid	 Superiorly	on	medial	3rd		
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• Scapula	
o Irregular	bone	
o Connects	Humerus	à	Clavicle	
o Landmarks:		

§ Lateral	Border	
§ Medial	Border	
§ Superior	Border	
§ Inferior	Angle	
§ Superior	Angle	
§ Lateral	Angle	
§ Spine	
§ Acromion	
§ Coracoid	Process	
§ Suprascapular	Notch	
§ Supraspinous	Fossa	
§ Infraspinous	Fossa	
§ Subscapular	Fossa	
§ Glenoid	Cavity	

o Articulations:	
§ Lateral	ends	of	Clavicle	
§ Head	of	Humerus		

o Origins/Insertions:		
§ Supraspinatus		 	 	 Origin	
§ Infraspinatus	 	 	 Origin	
§ Subscapularis		 	 	 Origin	
§ Deltoid	 	 	 	 Origin	
§ Trapezius	 	 	 Insertion		
§ Serratus	Anterior	 	 Insertion	
§ Rhomboid	Major	 	 Insertion	
§ Rhomboid	Minor	 	 Insertion	
§ Levator	Scapulae	 	 Insertion	
§ Teres	Major	 	 	 Insertion	
§ Teres	Minor	 	 	 Insertion	
§ Pectoralis	Minor	 	 Insertion		
§ Long	head	of	Triceps	Brachii	 Origin	
§ Long	head	of	Biceps	Brachii	 Origin	
§ Short	head	of	Biceps	Brachii	 Origin	
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• Humerus	
o Long	Bone	
o Landmarks:	

§ Head		
§ Greater	Tubercle	
§ Lesser	Tubercle	
§ Intertubercular	Groove	
§ Deltoid	Tuberosity	
§ Medial	Epicondyle	
§ Lateral	Epicondyle		
§ Capitulum	
§ Trochlea	
§ Radial	Groove	
§ Olecranon	Fossa	

o Articulations:	
§ Glenoid	Process	of	Scapula	
§ Radius		
§ Ulnar		

o Origins/Insertions:	
§ Supraspinatus	
§ Subscaplaris	
§ Pectoralis	Major	
§ Latissimus	Dorsi	
§ Deltoid	Muscle	
§ Teres	Major	
§ Teres	Minor	
§ Coracobrachialis		
§ Brachialis	
§ Extensor	Carpi	Radialis	Longus	
§ Extensor	Carpi	Radialis	Brevis	
§ Extensor	Digitorum	
§ Extensor	Digitorum	Minimi	
§ Extensor	Carpi	Ulnaris		
§ Protonator	Teres	
§ Flexor	Carpi	Radialis	
§ Palmaris	Longus	
§ Flexor	Carpi	Ulnaris		
§ Flexor	Digitorum	Superficialis	
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• Ulna:	“Elbow”	
o ‘Little-Finger-Side’	
o Slightly	longer	than	Radius	
o Wide	at	Proximal	End	
o Thin	at	Distal	End	
o Major	forearm	bone	contributing	to	Elbow	Joint	
o Landmarks:	

§ Coronoid	Process	(Anterior	Proximal)	
§ Olecranon	Process	(Posterior	Proximal)	
§ Trochlear	Notch	
§ Radial	Notch	(Articulates	with	Head	of	Radius)	
§ Styloid	Process	of	Ulna	
§ Head	of	Ulna	(Articulates	with	Wrist	via	Disc	of	Fibrocartilage)	

o Articulations:	
§ Trochlea	of	Humerus	(Via	Trochlear	Notch	between	Coronoid	&	Olecranon	Processes)	

• When	fully	extended,	Olecranon	Process	‘Locks’	into	Olecranon	Fossa	of	Humerus	
§ Bones	of	Wrist	
§ Radius	–	via	Interosseous	Membrane	(flat,	flexible	ligament	spanning	entire	length)	

o Origins	Insertions	
§ Brachialis		 	 	 Insertion	
§ Triceps	Brachii	 	 	 Insertion	
§ Anconeus		 	 	 Insertion	
§ Flexor	Carpi	Ulnaris		 	 Origin	
§ Flexor	Digitorum	Superficialis	 Origin	
§ Flexor	Digitorum	Profundus	 Origin	
§ Pronator	Quadratus	 		 Origin	
§ Pronator	Teres	 	 	 Origin	
§ Supinator	 	 	 Origin	
§ Abductor	Pollicis	Longus		 Origin	
§ Extensor	Pollicis	Longus		 Origin	
§ Extensor	Pollicis	Brevis	 	 Origin	
§ Extensor	Indicis		 	 Origin	
§ Extensor	Carpi	Ulnaris	 	 Origin	
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• Radius:	“Rod”	
o ‘Thumb-Side’	
o Thin	at	Proximal	end	
o Wide	at	Distal	end	
o Major	forearm	bone	contributing	to	Wrist	Joint	
o Landmarks:	

§ Head	–	concave	(Articulates	with	Capitulum	of	Humerus)	
§ Neck	
§ Radial	Tuberosity	–	Anchors	Biceps	Brachii	
§ Ulnar	Notch	(Articulates	with	Head	of	Ulna)	
§ Styloid	Process	Of	Radius	
§ Distal	End	–	Concave	(Articulates	with	Carpal	Bones	of	Wrist)	

o Articulations:	
§ Humerus	
§ Bones	of	Wrist	
§ Ulna	–	via	Interosseous	Membrane	(flat,	flexible	ligament	spanning	entire	length)	

o Origins	Insertions	
§ Pronator	Teres			 	 Insertion	
§ Pronator	Quadratus		 	 Insertion	
§ Supinator		 	 	 Insertion	
§ Biceps	brachii		 	 	 Insertion	
§ Flexor	Digitorum	Superficialis		 Origin	
§ Flexor	Pollicis	Longus		 	 Origin	
§ Brachioradialis		 	 	 Insertion	
§ Extensor	Pollicis	Longus		 Origin	
§ Extensor	Pollicis	Brevis		 	 Origin	
§ Abductor	Pollicis	Longus		 Origin	
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Summary	of	Shoulder	Girdle	&	Arm	Bones	&	Landmarks	
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• ‘Hand’:	
o Carpals	(“Wrist”):	

§ Trapezium	
§ Trapezoid	
§ Capitate	
§ Hamate	
§ Pisiform	
§ Triquetral	
§ Lunate	
§ Scaphoid	

o Metacarpals	(“Palm”):	
§ Metacarpals	#	1-5	

o Phalanges	(“Fingers”):	
§ Distal	#	1-5	
§ Middle	#	1-5	
§ Proximal	#	1-5	

	

	
NB:	Some	Lovers	Try	Positions	That	They	Can’t	Handle	

Scaphoid,	Lunate,	Triquetrium,	Pisiform,	Trapezium,	Trapezoid,	Capitate,	Hamate.	 	
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Joints	&	Ligaments:	
• SternoClavicular	Joint:	

o Features:	
§ The	only	joint	that	joins	limb	to	axial	skeleton.	
§ Synovial	Saddle	Joint	
§ Has	an	‘Articular	Disc’(oval	plate	of	fibrocartilage)	–	for	congruence	between	bones.	

o Bones:	
§ Manubrium	of	Sternum	(superior	lateral	borders)	
§ Clavicle	(medial	end)	

o Ligaments:	
§ SternoClavicular	Ligament	
§ InterClavicular	Ligament	
§ CostoClavicular	Ligament	

• (also	the	origin	of	the	SubClavius	Muscle)	

	
• AcromioClavicular	Joint:	

o Features:	
§ Joins	the	Clavicle	to	the	Acromion	
§ Synovial	Plane	
§ Has	an	‘Articular	Disc’(oval	plate	of	fibrocartilage)	–	for	congruence	between	bones.	

o Bones:	
§ Clavicle	
§ Acromion	of	Scapula	

o Ligaments:		
§ Coracoacromial	
§ Acromioclavicular	
§ Coracoclavicular	

• Conoid			 	
• Trapezoid			
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• GlenoHumeral	Joint:	
o Features:	

§ Joins	Humerous	&	Glenoid	Fossa	(cavity)	of	Scapula	
§ Synovial	ball	&	socket	
§ Glenoid	Fossa	=	Shallow	à	allows	huge	angle	of	movement.	

• High	Mobility	
• Low	Stability	

§ Glenoid	Labrum:	“Glenoid	lip”	
• Ring	of	cartilage	around	Glenoid	Fossa	
• Deepens	socket	
• Helps	with	stability	

§ SubAcromial	(SubDeltoid)	Bursa	
• Acts	as	a	cushion	
• Reduces	friction	

§ Synovial	Capsule	
• Very	loose	
• Synovial	sheath	of	Biceps	Brachii	

o Bones:	
§ Head	of	Humerus	
§ Glenoid	Fossa	of	Scapula	

o Ligaments:	
§ GlenoHumeral	Ligaments	
§ CoracoHumeral	Ligament	
§ Transverse	Humeral	Ligaments		

• Bridges	the	Intertubercular	Groove	
• Tendon	of	Long	Head	of	Biceps	Brachii	passes	underneath	

§ *Fibrous	(Articular)	Capsule	
• Fused	with	Rotator	Cuff	muscles	
• Provides	stability	
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• Elbow	Joint	
o HumeroUlnar	Joint:	

§ Features:	
• Joins	Distal	Humerus	to	Proximal	Ulna	
• Synovial	Hinge	Joint	
• Uniaxial	–	Flexion	&	Extension	Only	
• Very	Stable	–	Due	to	Bony	Congruency		

§ &	Ligaments	
§ Bones:	

• Humerus	
o Medial	Epicondyle	

§ Trochlear	
§ Coronoid	Fossa	

o Lateral	Epicondyle	
§ Capitulum	
§ Radial	Fossa	

• Ulna	
§ Ligaments:	

• Ulnar	Collateral	Ligament	
• Annular	Ligament	
• Radial	Collateral	Ligament	
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o Cubital	Fossa	
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• RadioUlnar	Joint:	
o Proximal:	

§ Features:	
• Joins	Radius	&	Ulna	
• Synovial	Pivot	Joint	
• Uniaxial	–	Pronation	&	Supination	Only	

§ Bones:	
• Radius		
• Ulna	

§ Ligaments:	
• Annular	Ligament	

	
o Distal:	

§ Features:	
• Joins	Radius	&	Ulna	
• Synovial	Pivot	+	Articular	Disc	
• Uniaxial	–	Pronation	&	Supination	Only	

§ Bones:	
• Radius	
• Ulna	

§ Ligaments:	
• Dorsal	RadioUlnar	Ligament		
• Volar	RadioUlnar	Ligament	
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• Wrist	Joint:	
o CarpiRadialis	Joint:	

§ Features:	
• Joins	Radius	&	Proximal	Carpals	
• Synovial	Condyloid		
• Biaxial:		Flexion/Extension	+	Abduciton/Adduction	=	Circumduction	

§ Movement	(C6	+	C7):	
• Flexion:	

o Flexor	Carpi	Radialis	
o Flexor	Carpi	Ulnaris	

• Extension:	
o Extensor	Carpi	Radialis	–	Longus	&	Brevis	
o Extensor	Carpi	Ulnaris	

• Abduction:	
o Extensor	Pollicis	Longus	
o Flexor	Carpi	Radialis	+	Extensor	Carpi	Radialis	(Longus	&	Brevis)	

• Adduction:	
o Extensor	Carpi	Ulnaris	+	Flexor	Carpi	Ulnaris	

§ Bones:	
• Radius	
• Proximal	Carpals	

§ Ligaments:	
• Palmar	Carpal	Ligament	
• Flexor	Retinaculum	(Transverse	Carpal	Ligament)	–	Roof	of	Carpal	Tunnel	
• Dorsal	RadioCarpal	Ligament	
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o Carpal	Tunnel	(Anterior	Aspect)	
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o Anatomical	Snuff	Box	
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• InterCarpal	Joints:	
o Features:	

§ Joins	Adjacent	Carpals	
§ Synovial	Plan	

o Bones:	
§ Trapezium	
§ Trapezoid	
§ Capitate	
§ Hamate	
§ Pisiform	
§ Triquetral	
§ Lunate	
§ Scaphoid		

o Ligaments:	
§ The	various	Palmar	Intercarpal	Ligaments	

	
• CarpoMetacarpal	Joints:	

o Digit	1	(Thumb):	
§ Features:	

• 	Joins	Trapezium	&	Metacarpal		1	
• Synovial	Saddle	
• Biaxial:		Flexion/Extension	+	Abduction/Adduction	=	Circumduction	+	Opposition	

§ Bones:	
• Carpal:	Trapezium	
• Metacarpal	#1:	Thumb	

§ Ligaments:	
o Digits	2-5:	

§ Features:	
• Joins	Distal	Carpals	&	Metacarpals	2-5	
• Synovial	Plane	

§ Bones:	
• Trapezoid	
• Capitate	
• Hamate	
&		
• Metacarpals	2-5	

§ Ligaments:	
• The	various	CarpoMetacarpal	Ligaments	

		
• Metacarpo-Phalangeal	Joints	(Knuckes):	

o Features:	
§ Joins	Metacarpals	&	Phalanges	
§ Synovial	Condyloid	
§ Biaxial:		Flexion/Extension	+	Abduciton/Adduction	=	Circumduction	

o Bones:	
§ Metacarpals	1-5	
§ Phalanges	1-5	

o Ligaments:	
§ Collateral	Ligaments	
§ Transverse	Metacarpal	Ligament	
§ Joint	Capsules	
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• InterPhalangeal	Joints	(Fingers):	
o Features:	

§ Joins	adjacent	Phalanges	
§ Synovial	Hinge	
§ Uniaxial	–	Flexion/Extension	Only	

o Bones:	
§ Proximal,	Middle	&	Distal	Phalanges	1-5	

o Ligaments:	
§ Collateral	Ligaments	
§ Joint	Capsules	
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Muscles:	
• Move	Pectoral	Girdle	(Clavicle	&	Scapula):	

Muscle	 Origins/Insertions	 Action	

Trapezius	 O	–	Occipital	bone	àThoracic	Vertebrae	
I	–	Spine	of	Scapula,	Acromion	&	Lateral	Clavicle	

Superior	Fibres	–	Elevate	Scapula	
Middle	Fibres	–	Retract	Scapula	
Inferior	Fibres	–	Depress	Scapula	

SubClavius	 O	–	Costal	Cartilage	of	Rib	1	
I	–	Groove	on	inferior	surface	of	Clavicle	

Stabilises	&	Depresses	Pectoral	Girdle	

Rhomboid	Major	 O	–	Spinous	Processes	of	T2	à	T5		
I	–	Lower	Medial	Border	of	Scapula	

Retracts	Scapula	
Medial	Rotation	of	Scapula	

Rhomboid	Minor	 O	–	Spinous	Processes	of	C7	à	T1		
I	–	Upper	Medial	Border	of	Scapula	

Retracts	Scapula	
Medial	Rotation	of	Scapula	

Levator	Scapulae	 O	–	Transverse	Processes	of	C1	à	C4	
I	–	High	Medial	Border	of	Scapula		

Elevates	Scapula	
Medial	Rotation	of	Scapula		
Flexes	Neck	to	same	side.	

Pectoralis	Minor	 O	–	Anterior	Surface	of	Ribs	3à5	
I	–	Coracoid	Process	of	Scapula	

Draws	Scapula	forwards	&	downwards	

Serratus	Anterior	 O	–	Ribs	1à8	
I	–	Anterior	Surface	of	Medial	Border	of	Scapula	

Protraction	of	Scapula	
Any	Horizontal	Arm	Movements	
(pushing/punching)	

	
• Move	Humerus	(Shoulder	Joint):	

Muscle	 Origins/Insertions	 Action	
(RC)	Supraspinatus	 O	–	Supraspinous	Fossa	of	Scapula	

I	–	Greater	Tubercle	of	Humerus	
Abduction	of	Humerus	
Helps	prevent	downward	dislocation	of	Humerus	

(RC)	Infraspinatus	 O	–	Infraspinous	Fossa	of	Scapula	
I	–	Greater	Tubercle	of	Humerus	

Lateral	Rotation	of	Humerus	
Stabilises	Shoulder	Joint	

(RC)	Subscapularus	 O	–	Subscapular	Fossa	of	Scapula	
I	–	Lesser	Tubercle	of	Humerus	

Medial	Rotation	of	Humerus	
Stabilises	Shoulder	Joint	

(RC)	Teres	Minor		 O	–	Lateral	Border	of	Scapula	
I	–	Greater	Tubercle	of	Humerus	

Lateral	Rotation	of	Humerus	
Stabilises	Shoulder	Joint	

Deltoid	 O	–	Lateral	3rd	of	Clavicle,	Acromion	&	
Spine	of	Scapula	
I	–	Deltoid	Tuberosity	of	Humerus	

Abduction	of	Humerus	
Flexion	&	Medial	Rotation	of	Humerus	
Extension	&	Lateral	Rotation	of	Humerus	

Teres	Major	 O	–	Inferior	Angle	of	Scapula	
I	–	Intertubercular	Sulcus	of	Humerus	

Adduction	of	Humerus	
Medial	Rotation	of	Humerus	
Posterio-Medial	Extension	

Latissimus	Dorsi	 O	–	Spines	of	lower	6	Thoracic	Vertebrae,	
Lower	3-4	Ribs,	Lumbar	Vertebrae	&	Iliac	
Crest	of	Pelvis.	
I	–	Intertubercular	Sulcus	of	Humerus	

Arm	Extension	
Adduction	of	Humerus	
Medial	Rotation	
Depression	of	Scapula	

Pectoralis	Major	 O	–	Sternal	end	of	Clavicle,	Sternum,	
Aponeurosis	of	External	Oblique	Muscle	
&	Ribs	1-6	
I	–	Greater	Tubercle	of	Humerus	

Arm	Extension	
Medial	Rotation	of	Humerus	
Adduction	of	Humerus	
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Anterior	View:	Deep	&	Superficial	Muscles	of	The	Pectoral	Girdle	&	The	Glenohumeral	Joint	

	
	

Posterior	View:	Deep	&	Superficial	Movers	of	The	Pectoral	Girdle	&	The	Glenohumeral	Joint
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• Muscles	of	Upper	Arm:	
Muscle	 Origins/Insertions	 Action	

(Ant)	Biceps	Brachii	 O	–	Long	Head:	SupraGlenoid	Tubercle	
						Short	Head:	Coracoid	Process	
I	–	Radial	Tuberosity	

Flexion	of	the	Elbow	Joint	
Supinates	the	Forearm	

(Ant)	Brachialis	 O	–	Distal	1/3	of	Anterior	Humerus	
I	–	Coronoid	Process	of	Ulna	

Flexion	of	the	Elbow	Joint	
(synergist	of	Biceps.B)	

(Ant)	Coracobrachialis	 O	–	Coracoid	Process	of	Scapula	
I	–	Medial	surface	of	Humerus	Shaft	

Flexion	of	Humerus	
Adduction	of	Humerus	

(Post)	Triceps	Brachii	 O	–	Long	Head:	InfraGlenoid	Tubercle	of	Scapula.	
							Lateral	Head:	Posterior	Proximal	Shaft	of	Humerus.	
							Medial	Head:	Posterior	Distal	Shaft	of	Humerus.	
I	–	Olecranon	Process	of	Ulna	

Extension	of	Elbow	Joint	
	(Long	head	tendon	assists	in	
adduction	of	arm)	

(Post)	Anconeus	 O	–	Lateral	Epicondyle	of	Humerus	
I	–	Lateral	side	of	Olecranon	Process	of	Ulna	

Extension	of	Elbow	Joint	
Abduction	of	Ulna	

	
Upper	Arm	–	Anterior	Compartment

	
Upper	Arm	–	Posterior	Compartment	
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• Muscles	of	the	Forearm:	
o Anterior	(FLEXORS)	-	Superficial:	
Muscle	 Origins/Insertions	 Action	

Pronator	Teres	 O	–	Medial	Epicondyle	of	Humerus	&	Coronoid	
Process	of	Ulna	
I	–	Lateral	Midshaft	of	Radius.	

Pronation	of	Forearm	

Flexor	Carpi	Radialis	 O	–	Medial	Epicondyle	of	Humerus	
I	–	Base	of	2nd	&	3rd	Metacarpals		

Flexion	of	Wrist	
Abduction	of	Hand	

Palmaris	Longus	 O	–	Medial	Epicondyle	of	Humerus	
I	–	Palmar	Aponeurosis	

Tenses	Skin	&	Fascia	of	Palm		
Flexion	of	Wrist	

Flexor	Carpi	Ulnaris	 O	–	Medial	Epicondyle	of	Humerus,		
							Olecranon	Process	of	Ulna	
							Posterior	Surface	of	Ulna	
I	–	Pisiform	&	Hamate	Bones		
+	Base	of	5th	Metacarpal	

Flexion	of	Wrist	
Adduction	of	Hand	(in	concert	
with	Extensor	Carpi	Ulnaris)	
	

Flexor	Digitorum	Superficialis	 O	–	Medial	Epicondyle	of	Humerus,		
							Coronoid	Process	of	Ulna,	Shaft	of	Radius	
I	–	Middle	Phalanges	of	Fingers	2-5.	

Flexion	of	Wrist	&	Middle	
Phalanges	of	Fingers	2-5.	

	
o Anterior	(FLEXORS)	-	Deep:	
Muscle	 Origins/Insertions	 Action	

Flexor	Pollicis	Longus	 O	–	Anterior	Proximal	Radius		
I	–	Distal	Phalanx	of	Thumb	

Flexes	Distal	Phalanx	of	Thumb	

Flexor	Digitorum	Profundus	 O	–	Coronoid	Process	of	Ulna	
I	–	Four	Tendons	à	Distal	Phalanges	of	
Fingers	2-5.	

Flexor	of	any/all	of	Fingers	2-5	
-	the	only	muscle	that	flexes	Distal	
Interphalangeal	Joints.	

Pronator	Quadratus	 O	–	Distal	Anterior	Ulnar	Shaft	
I	–	Distal	Anterior	Radial	Shaft	

Forearm	Pronation	
Helps	hold	Ulna	&	Radius	together	
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o Posterior	(EXTENSORS)	-	Superficial:	
Muscle	 Origins/Insertions	 Action	

BrachioRadialis	 O	–	Lateral	SupraCondylar	Ridge	of	
Humerus	
I	–	Base	of	Styloid	Process	of	Radius	

Synergist	in	forearm	flexion.	
Stabilises	Elbow	Joint	during	rapid	
flexion/extension.	

Extensor	Carpi	Radialis	Longus	 O	–	Lateral	SupraCondylar	Ridge	of	
Humerus	
I	–	Base	of	2nd	Metacarpal	

Extension	of	Wrist	(Along	with	Extensor	
Carpi	Ulnaris)	
Abduction	of	Wrist	(Along	with	Flexor	
Carpi	Radialis)	

Extensor	Carpi	Radialis	Brevis	 O	–	Lateral	Epicondyle	of	Humerus	
I	–	Base	of	3rd	Metacarpal	

Extension	of	Wrist		
Abduction	of	Wrist	

Extensor	Digitorum	 O	–	Lateral	Epicondyle	of	Humerus	
I	–	Four	Tendons	à	Distal	Phalanges	of	
Fingers	2-5.	

Extension	of	Fingers	
Extension	of	Wrist	
	

Extensor	Digit	Minimi	 O	–	Lateral	Epicondyle	of	Humerus	
I	–	Distal	Phalanx	of	5th	Finger	

Extension	of	‘little	finger’	
Helps	in	extension	of	wrist	

Extensor	Carpi	Ulnaris	 O	–	Lateral	Epicondyle	of	Humerus	
I	–	Base	of	5th	Metacarpal	

Extension	of	Wrist	(Along	with	Extensor	
Carpi	Radialis)		
Adduction	of	Wrist	(Along	with	Flexor	
Carpi	Ulnaris)	

	
o Posterior	(EXTENSORS)	–	Deep	

Muscle	 Origins/Insertions	 Action	
Supinator	 O	–	Lateral	Epicondyle	of	Humerus		

							&	Proximal	Ulna	
I	–	Proximal	End	of	Radius	

Supination	of	Forearm	

Abductor	Pollicis	Longus	 O	–	Posterior	Surfaces	of	Ulna	&	Radius	
I	–	Base	of	1st	Metacarpal	&	Trapezium	

Abducts	&	Extens	Thumb	
Abducts	Wrist	

Extensor	Pollicis	Longus	 O	–	Mid	Shaft	Surfaces	of	Ulna	&	Radius	
I	–	Base	of	Distal	Phalanx	of	Thumb	

Extension	of	Thumb	

Extensor	Pollicis	Brevis		 O	–	Mid	Shaft	Surfaces	of	Ulna	&	Radius	
I	–	Base	of	Proximal	Phalanx	of	Thumb	

Extension	of	Thumb	

Extensor	Indicis	 O	–	Posterior,	Distal	Ulna	
I	–	Extensor	Expansion	of	Index	Finger	
					Joins	Tendon	of	Extensor	Digitorum	

Extension	of	Index	Finger	
Extension	of	Wrist	
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The	Hand:	
• Movements:	

	
		

• Grips:	
o Precision	Grip:	

§ Flexion	of	digits	(esp.	At	MCP	joints)	
§ Short	Intrinsic	Muscles	
§ Opposition	of	thumb	
§ Best	when	wrist	is	extended.	

	
o Power	Grip:	

§ Flexion	of	IP	&	MCP	Joints	
§ Powerful	Extrinsic	Flexor	Muscles	
§ Best	when	wrist	is	extended	
§ Eg:	

• Palmar	Grip	
• Hook	Grip	

	
o Dermatomes:	

	
	

o Innervation:	
§ Motor:	

• Ulnar	–	Hypothenar	Muscles,	Lumbricals	3	&	4,	Interossei.	(Over	Carpal	Tunnel)	
• Median	–	Thenar	Muscles,	Lumbricals	1	&	2.	(Through	Carpal	Tunnel)		

		
• NB:	‘Communicating	Nerve’	–	Connects	Median	&	Ulnar	Nerve	Networks	in	Palm.	

		
o Extensor	Expansion:	

§ Is	the	flattened	tendons	of	the	Long	Extrinsic	Extensors		
§ Enables	Lumbricals	&	Interossei	to	Flex	the	Digits	@	MCP	Joints,	&	Extend	IP	Joints	

Simultaneously.	
§ 2	Bands:	

• Median	–	to	middle	phalanx	
• 2x	Lateral	–	to	distal	phalanx	
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• Intrinsic	Muscles	of	the	Hand:	
o Precision	movements	
o Short	muscles	&	tendons	
o Small	Motor	Units.	
o Thenar/Hypothenar/Midpalmar	(lumbricals/Interossei)	

	
o Thenar	Muscles:	

§ “Ball”	of	the	Thumb.	
§ Median	Nerve	(Except	*Adductor	Pollicis	=	Ulnar	Nerve)	
§ *Adductor	Pollicis	isn’t	part	of	the	‘Thenar’	group,	but	is	included	as	it	acts	on	the	thumb.		

Muscle	 Origins/Insertions	 Action	
Abductor	Pollicis	Brevis	 O	–	Flexor	Retinaculum	(&	some	carpals)	

I	–	Lateral	base	of	Thumb’s	Proximal	Phalanx	
Abducts	thumb		
(at	carpometacarpal	joint)	

Flexor	Pollicis	Brevis	 O	–	Flexor	Retinaculum	&	Trapezium	
I	–	Lateral	Base	of	Thumb’s	Proximal	Phalynx	

Flexes	thumb		
(at	carpometacarpal	&	
metacarpophalangeal	joints)	

Opponens	Pollicis	 O	–	Flexor	Retinaculum	&	Trapezium	
I	–	Whole	anterior	side	of	Metacarpal	1	

Opposition	of	thumb	àpinky	

*Adductor	Pollicis	 O	–	Capitate	bone	&	bases	of	Metacarpals	2-4	
I	–	Medial	Base	of	Thumb’s	Proximal	Phalanx		

Adduction	of	Thumb	
Opposition	of	Thumb	

	
o Hypothenar	Muscles:	

§ “Ball”	of	the	Little	Finger	
§ Ulnar	Nerve	

Muscle	 Origins/Insertions	 Action	
Abductor	Digiti	Minimi	 O	–	Pisiform	Bone	

I	–	Medial	side	of	Proximal	Phalanx	#5	
Abducts	the	Little	Finger	

Flexor	Digiti	Minimi	Brevis	 O	–	Hamate	Bone	&	Flexor	Retinaculum	
I	–	Medial	side	of	Proximal	Phalanx	#5	

Extension	of	Little	Finger	
	

Opponens	Digiti	Minimi	 O	–	Hamate	Bone	&	Flexor	Retinaculum	
I	–	Medial	side	of	Metacarpal	#5	

Opposition	of	Little	Finger	
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o Lumbricals:	
§ 4	worm-shaped	muscles		
§ In	the	Palm	
§ One	to	each	finger	(except	thumb)	
§ Median	Nerve	(Lateral	2)	&	Ulnar	Nerve	(Medial	2)	

Muscle	 Origins/Insertions	 Action	
Lumbrical	1	–	Index	Finger	 O	–	Lateral	side	of	each	of	the	4	Tendons	of	

Flexor	Digitorum	Profundus	in	the	palm.	
I	–	Lateral	edge	of	extensor	on	1st	phalanx	of	
fingers	2-5.	

Flexion	of	Matacarpophalangeal	
Joints.	
Extension	at	Interphalangeal	Joints.	

Lumbrical	2	–	Middle	Finger	
Lumbrical	3	–	Ring	Finger	
Lumbrical	4	–	Little	Finger	
	

o Interossei:	
§ Palmar	Interossei:	(PAD	–	Palmar	Adduct	Fingers)	

• 4	long,	cone-shaped	muscles	
• In	spaces	between	metacarpals	
• Absent	on	metacarpal	#3	
• Ulnar	Nerve	

Muscle	 Origins/Insertions	 Action	
Thumb	 O	–	The	“Middle-Finger-Side”	of	each	metacarpal		

								(except	#3)	
I	–	The	“Middle-Finger-Side”	of	the	Extensor	Expansion	
on	the	1st	Phalanx	of	each	finger	(except	#3)	

Adductors	(convergers)	of	Fingers	
Extension	at	Interphalangeal	Joints.	
Flexion	of	Matacarpophalangeal	Joints.	
	

Index	Finger	
Ring	Finger	
Little	Finger	
	

§ Dorsal	Interossei:	(DAB	–	Dorsal	Abduct	Fingers)	
• 4	Bipennate	Muscles	
• Deepest	Palm	Muscles	
• Between	the	Metacarpals	
• Visible	from	Dorsal	side	of	Hand.	
• Ulnar	Nerve	

Muscle	 Origins/Insertions	 Action	
1	–	Index	Finger	 O	–	Sides	of	Adjacent	Metacarpals	(2	MC’s/Muscle)	

I	–	Extensor	Expansion	of	1st	Phalanx	of	Fingers	#2-#4.	
					(On	sides	opposite	to	midaxis	of	hand)	
					(Both	sides	of	Finger	#3	–	Middle	Finger)	

Abducts	(diverges)	Fingers	
Extends	Fingers	@	Interphalangeal	Joint	
Flexes	Fingers	@	MetacarpoPhalangeal	
Joint.	

2	–	Middle	Finger	
3	–	Middle	Finger	
4	–	Ring	Finger	
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• Extrinsic	Muscles	of	the	Hand:	
o Power	Movements	
o Insert	via	Long	Tendons	from	the	Forearm	

§ Anterior	Tendons	pass	through	Carpal	Tunnel	
o Large	Motor	Units	
o Anterior	Flexors/Posterior	Extensors	

		
o Anterior	Flexors:	

§ Flexor	Digitorum	Superficialis	
§ Flexor	Digitorum	Profundus	
§ Flexor	Pollicis	Longus	

	
	

o Posterior	Extensors:	
§ Extensor	Digitorum		
§ Extensor	Digiti	Minimi	
§ Extensor	Indices	
§ Extensor	Pollicis	Longus	
§ Extensor	Pollicis	Brevis	
§ Abductor	Pollicis	Longus	
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Innervation	(Peripheral):	
• Axilla	(Brachial	Plexus)	

o Roots	(Ventral	Rami)	
§ C5,	C6,	C7,	C8,	T1	

o Trunks	
§ Superior	Trunk	
§ Middle	Trunk	
§ Inferior	Trunk	

o Divisions	
§ Anterior		
§ Posterior	

o Cords	
§ Lateral	Cord	
§ Posterior	Cord	
§ Medial	Cord	

o Terminal	Branches	(Nerves)	
§ (Ant)	Musculocutaneous	
§ (Ant)	Median	
§ (Ant)	Ulnar	
§ (Post)	Radial	
§ (Post)	Axillary	
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Placement	In	A	Cadaver:	
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• (Ant)	Musculocutaneous	
o Branches	off	Lateral	Cord	
o Runs	down	Anterior	Arm	
o Innnervates:	

§ Flexors	of	Arm:	
• Biceps	Brachii	
• Brachialis	
• Coracobrachialis		

§ Skin	of	Anterio-Lateral	Forearm	
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• (Ant)	Median	
o Branches	off	Medial	&	Lateral	Cords	
o Runs	down	Anterior	Arm	&	Forearm	
o Innervates:	

§ Flexors	of	Anterior	Forearm:	
• Palmaris	Longus	
• Flexor	Carpi	Radialis	
• Flexor	Digitorum	Superficialis	
• Lateral	½	of	Flexor	Digitorum	Profundus		
• Flexor	Pollicis	Longus	
• Pronator	Teres	
• Pronator	Quadratus	
• Thenar	Muscles	(Intrinsic	muscles	of	Lateral	Palm)	
• Lumbricals	#1	&	#2	
• Digital	Branches	to	Fingers	

§ Skin	of	Lateral	2/3	of	Hand,	Palm	Side	&	Dorsum	of	Fingers	2	&	3	
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• (Ant)	Ulnar	
o Branches	off	Medial	Cord	
o Runs	down	Medial	ArmàBehind	Medial	EpicondyleàFollows	Ulna	down	Medial	ForearmàHand	
o Innervates:	

§ Flexors	of	Anterior	Forearm:	
• Flexor	Carpi	Ulnaris	
• Medial	part	of	Flexor	Digitorum	Profundus	
• Majority	of	Intrinsic	Muscles	of	Hand	

o Adductor	Pollicis	
o Flexor	Digiti	Minimi	Brevis	
o Abductor	Digiti	Minimi	
o Opponens	Digiti	Minimi	
o Lumricals	#3	&	#4	
o Interossei	

§ Skin	of	Medial	1/3	of	Hand	(Ant	&	Post).	
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• (Post)	Axillary	
o Branches	off	Posterior	Cord	
o Runs	Posterior	to	Neck	of	Humerus	
o Innervates:	

§ Deltoid	
§ Teres	Minor	
§ Skin	&	Joint	Capsule	of	Shoulder	

• 	(Post)	Radial	
o Branches	of	Posterior	Cord	
o Runs	around	Posterior	Humerus	(Radial-groove)àAnteriorly	around	Lateral	Epicondyleà2	Branches:	

§ Superficial:	Follows	Lateral	edge	of	Radius	à	Hand	
§ Deep:	Runs	Posteriorly	to	Radius	

o ALL	Posterior	Upper-Arm	&	Forearm	Muscles.	
§ Extensor	Muscles	of	Arm,	Forearm	&	Hand:	

• Triceps	Brachii	
• Anconeus	
• Supinator	
• Brachioradialis	
• Extensor	Carpi	Radialis	Brevis	
• Extensor	Carpi	Radialis	Longus	
• Extensor	Carpi	Ulnaris	
• Abductor	Pollicis	Longus	
• Extensor	Pollicis	Brevis	
• Extensor	Pollicis	Longus	
• Extensor	indicis	
• Extensor	Digitorum		
• Extensor	Digiti	Minimi	

§ Skin	of	Entire	Latero-Posterior	Arm	&	Forearm	&	Hand	(except	dorsum	of	fingers	2	&	3)	
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Dermatomes	of	Upper	Limb:	(CUTANEOUS	INNERVATION	–	NOT	MYOTOMES!!)	
Anterior	 	 	 	 Posterior	
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Nerve	Lesions:	
• Afferent:	Sensory	Loss	

o Sensory	impulses	don’t	reach	spinal	cord	
o Loss	of	cutaneous	sensation	
o Loss	of	spinal	reflexes	
o Weird	sensations	–	tingling,	itching,	pain,	etc.		

• Efferent:	Paralysis	
o If	impulse	can’t	reach	muscle.	
o Muscle	becomes	flaccid	–	no	tone.	
o Complete/Incomplete	
o Loss	of	spinal	reflexes	
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Arterial	Blood	Supply:	
• NB:	Arterial	Anastomoses:	

o Collateral	Circulation	
o Back	streets	(alternate	pathways)	in	case	the	main	artery	is	blocked	
o In	areas	subject	to	compression	
o Around	joints	

	
	
	

• Thoracic	Origins	
o BrachioCephalic	Trunk	à	
o Right	/	Left	SubClavian	Arteries	à	
o Axillary	Artery	

• Axilla	
o Axillary	Artery	à	
o Brachial	Artery	

• Upper	Arm	
o Brachial	Artery	à		
o Radial	&	Ulnar	Artery		(at	cubital	fossa)	

• Forearm	
o Radial	Artery		&	Ulnar	Artery	à	
o Superficial	&	Deep	Palmar	Arches	

• Hand	
o Superficial	Palmar	Arch	à	
o Digital	Arteries	

	
o Deep	Palmar	Arches	à	
o Metacarpal	Arteries	

		
o NB:	Digital	&	Metacarpal	Arteries	Anastomose	with	each	other	
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NB:	Just	know	major	arteries.	
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Venous	Blood	Drainage:	
• Deep	&	Superficial	
• Flow:	SuperficialàDeepàHeart	
• Valves	–	one	way	flow	
• Varies	from	person-person	
• Deep	Veins	run	in	pairs	clinging	to	Arteries.	

	
	
	
	
	
	
	

• Hand,	Forearm	&	Upper	Arm	
o Superficial:	

§ Superficial	Dorsal	&	Palmar	Venous	Arches	à	
• Cephalic	Vein		 	 à	Median	Cubitalà	Cephalic	&	Basilic	Veins	àAxillary	Vein	
• Basilic	Vein	 	 à	Median	Cubitalà	Cephalic	&	Basilic	Veins	àAxillary	Vein	
• Median	AnteBrachial		 à	Median	Cubital	àCephalic	&	Basilic	Veins	àAxillary	Vein	

o Deep:	
§ Deep	Palmar	Arches	à	

• Radial	Veins	 	 àBrachial	VeinsàAxillary	Vein	
• Ulnar	Veins	 	 àBrachial	VeinsàAxillary	Vein	
• Interosseous	Veins		 àBrachial	VeinsàAxillary	Vein	

• Axilla:	
o Axillary	Vein	à	
o Subclavian	Vein	

• Thoracic:	
o Subclavian	Veinà	
o BrachioCephalic	à	
o Superior	Vena	Cava	à	
o Heart	
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Week	12	Musculo-Skeletal	Notes	
The	Back:	Bones	&	Muscles	

	
Bones:	

• Vertebral	Column:	
o General	Info:	

§ 33	Vertebrae	
§ 5	Regions:	

• 7x	Cervical	
• 12x	Thoracic	
• 5x	Lumbar	
• 5x	Sacral	(fused	by	adulthood)	
• 4x	Coccygeal	

§ Bones	increase	in	size	towards	the	bottom.	(due	to	increased	load/weight)	
§ Supports	Skull	&	Trunk	
§ Protects	Spinal	Chord	
§ Fibrocartilaginous	Intervertebral	Discs	
§ Shock	Absorption	during	Movement	

	

	

	

o Curvatures:	
§ 2x	Primary:	(Concave	Anteriorly)	

• Ie.	Thoracic		
• &	Sacral	

§ 2x	Secondary	(Concave	Posteriorly)	
• Ie.	Cervical		
• &	Lumbar	

		
§ Abnormalities:	

• Kyphosis:	Excess	10	curvature	
• Lordosis:	Excess	20	curvature	
• Scoliosis:	Lateral	Deviation	
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o Typical	Vertebrae:	
• Body	
• Vertebral	Arch	

o Lamina	
o Pedicle	

• Vertebral	Foramen	(canal)	
• Transverse	Processes	
• Spinous	Processes	
• Articular	Processes	

o Superior	
o Inferior		

• Vertebral	Notches	

• Intervertebral	Foramen	(passage	of	the	spinal	nerve	root	between	vertebrae)	
	

	

	

§ 7x	Cervical:	Distinguishing	Features:	
• Small	Body	
• Very	Large	Vertebral	Foramen	
• Transverse	Foramena:	Holes	in	Transverse	Processes	à	passage	of	vertebral	arteries	
• Dual	Spinous	Processes	

	

	

www.MedStudentNotes.com



§ 12x	Thoracic:	Distinguishing	Features:	
• Medium	Sized	Body	
• Thick	Lamina	
• Single	Spinous	Process	
• Costal	Facet	on	Transverse	Processes	&	Body	–	for	Ribs	

	 	 	

	

§ 5x	Lumbar:	Distinguishing	Features:	
• Very	Large	Body	
• Smaller	Vertebral	Foramen	
• No	Costal	Facets	
• Chode-like	Spinous	Processes	

		

	

§ 5x	Sacrum:	Distinguishing	Features:	
• Obvious	
• Don’t	bother	with	landmarks	of	this	

§ 4x	Coccyx:	Distinguishing	Features:	
• Obvious	
• Don’t	bother	with	landmarks	of	this	
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o Special	“Atypical”	Vertebrae:	
§ C1	-	Atlas:	

• No	Body	
• Just	a	ring	of	bone		

o Anterior	Arch	
o Posterior	Arch	

• Transverse	Foramena:	Holes	in	Transverse	Processes	à	passage	of	vertebral	arteries	
• Transverse	Ligament	–	for	Dons	of	Axis	
• Skull	Sits	on	top	of	this	bone	

§ C2	-	Axis:	
• Small	body	with	a	protuberance:	The	“Dens	of	Axis”	
• Wide	Lamina	&	Vertebral	Foramen	
• Transverse	Foramena:	Holes	in	Transverse	Processes	à	passage	of	vertebral	arteries	

	

	

	

Atlas	 	 	 	 	 	 	 Axis	
	

o Joints:	
§ Atlanto-Occipital	Joint:	

• Synovial	Egg	&	Spoon	Joint	
• Between	the	Skull	&	The	Atlas	
• Allows	you	to	nod	(the	‘yes’	joint)	

	
§ Atlanto-Axial	Joint:	

• 2	Parts:	
o Synovial	Pivot	–		

§ Dens	of	Axis	&	Transverse	Ligament	of	Atlas	
o Synovial	Planar	–		

§ Superior	Articular	Surface	of	Axis	&	Inferior	Articular	Surface	of	

Atlas.	
• Allows	the	head	to	turn	(the	‘no’	joint)	
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§ Zygopophyseal	(Facet)	Joints:	
• Synovial	Planar	Joints	
• Between	the	Superior	&	Inferior	Articular	Processes	of	2	Vertebrae	

	

	

	
§ Intervertebral	Discs:	

• Cartilaginous	Joints	(Symphyses)	
• Allows	slight	movement	between	vertebrae	
• 2	Parts	–	Similar	to	a	Jam	Doughnut:	

o Anulus	Fibrosis	
§ Concentrc	rings	of	collagenous	Fibrocartilage	
§ Distributes	pressure	evenly	across	the	disc	

o Nucleus	Pulposus	
§ Loose	fibers	suspended	in	a	Mucoprotein	Jelly.	
§ Acts	as	a	shock	absorber	
§ Keeps	the	two	vertebrae	separated.			

• Nucleus	can	herniate	out	à	‘Slipped	Disc’	
o If	the	herniation	puts	pressure	on	a	spinal	nerve	à	pain.	
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Back	Muscles:	
• Superficial:	

o Muscles	of	the	shoulder	girdle	
• Intermediate:	

o Respiratory	Muscles	
• *Deep:			 	 (All	innervated	by	Posterior	Spinal	Nerves)	

o Erector	Spinae:	Most	Superficial	Group	
(I	Love	Sex)	

§ Iliocostalis:	(Lumborum/Thoracis/Cervicis)		
• Lateral-most	
• O	–	Iliac	Crest	
• I	–	Lumbar	&	Thoracic	Ribs	+	Transverse	Processes	of	Cervical	Vertebrae	

§ Longissimus:	(Thoracis/Cervicis/Capitus)		
• Between	Iliocostalis	&	Spinalis	
• O	–	Transverse	Processes	of	Lumbar,	Thoracic	&	Cervical	Vertebrae	
• I	–	Ribs	Superior	to	Origin,	Or,	Transverse	Processes	of	Thoracic	or	Cervical	Vertebrae	

§ Spinalis:	(Thoracis/Cervicis/Capius)		
• Medial-most		
• O	–	Spines	of	Upper-Lumbar	&	Lower-Lumbar	Vertebrae	
• I	–	Spinous	Processes	of	Upper	Thoracic	&	Cervical	Vertebrae	
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o TransversoSpinalis:	Intermediate	Group	
(Sex	Me	Right)	

§ Semispinalis	
• O	–	Transverse	Processes	of	Thoracic	Vertebrae	
• I	–	Occipital	bone	&	Spinous	Processes	of	Thoracic	&	Cervical	Vertebrae.	

§ Multifidus	
• A	series	of	pairs	of	small	muscles	extending	the	full	length	of	the	spine		
• Just	Superficial	to	Rotatores	
• Each	spans	2	or	3	intervertebral	spaces	before	inserting	
• O	–	Posterior	Sacrum/Iliac	Crest/Transverse	Processes	of	Lumbar	or	Thoracic	Vert.	

/Articular	Processes	of	Cervical	Vertebrae.	
• I	–	Spinous	Processes	of	All	Vertebrae	(except	Atlas)	

§ Rotatores	
• Beneath	Multifidus	
• In	Thoracic	Region	Only	
• O	–	Transverse	Processes	of	Thoracic	Vertebrae	
• I	–	Spinous	Processes	of	The	2	Above	Vertebrae.	
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o Deep	Group:	Deepest	Group	
(I	Tried	Indoor	Sex)	

§ InterTransversalis	
§ InterSpinales	

	

	

	
Splenius:	

• Splenius	Capitis:	
o O	–	Spinous	Processes	of	Upper	4	Thoracic	Vertebrae	&	7

th
	Cervical	Vertebra	

o I	–	Mastoid	Process	&	Occipital	Bone	
• Splenius	Cervicis:	

o O	–	Spinous	Processes	of	3
rd
	–	6

th
	Thoracic	Vertebrae	

o I	–	Transverse	Processes	of	Upper	3	Cervical	Vertebrae	
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Inguinal	Canal:	
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MUSCULOSKELETAL Pathology: 
BONY INJURIES 

 
Key words + Definitions: 

x Fracture:   A Break in a Bone 
x Compound fracture:  An Open Fracture where there is broken skin. 
x Dislocation (or “Luxation”): The Displacement of Joint Surfaces with Abnormal Articulation. 
x Reduction:   Restoration of a fracture or dislocation to the correct alignment.  
x Splint:    Medical device for immobilizing limbs/spine to prevent further injury  
x Neurovascular compromise: Vessels /Nerves Damage due to injury Æ functional impairments. 
x Compartment syndrome: Bleeding/Swelling into a muscle compartmentÆ Compress vessels/nerves. 

 
What is a Musculoskeletal Emergency and why? 

- Fractures: 
o Breaks in Bone. 
o Emergency Because: 

� If it’s an ‘Open Fracture’ – Risk of Infection 
� Some fractures won’t heal without treatment 
� Neurovascular compromise – can pull/tear/compress/rupture surrounding nerves/vessels. 

- Dislocations: 
o The Displacement of Joint Surfaces such that Normal Articulation no longer occurs. 
o When forces on joint are greater than stabilizing forces of Bone, Ligament & Muscle. 
o Emergency Because: 

� The longer the delay before reduction, the more difficult it becomes, as the muscles 

around the joint contract.  
� Delay can also result in significant joint & ligament damage Æ Impairment of function. 
� Neurovascular compromise – can pull/tear/compress/rupture surrounding nerves/vessels. 

- Dismemberment: 
o Loss of limb or Extreme Tissue-loss resulting in permanent functional impairment of that limb. 

 
Factors Affecting the Degree of Urgency: 

- Abnormal ABC 
- Bleeding 
- Major Vascular Compromise 
- Open Vs. Closed Injury 
- Neurological Compromise 
- Pain 
- Potential Loss of Function if Injury is Untreated. 

 
The Basic Priorities of MSK Care: 

- Primary Survey – “ABC” ;Life before limbͿ 
- Identify Injury 
- Analgesia 
- Splint 
- Prevent Infection 
- Reduction (Restoring Alignment) 

 
Benefits of Reduction & Splinting: 

- Splinting: 
o Reduces Pain 
o Reduce Bleeding 

o Promote Healing 

o Reduce risk of Further Compromise (Bone/Neuro/Vascular/Functional) 

- Reduction: 
o Reduce Pain 

o Restore Function 

o Reduce risk of Further Compromise (Neuro/Vascular/Functional) 

www.MedStudentNotes.com



FRACTURES & FRACTURE HEALING: 
- Aetiology: 

o *Traumatic Injury 
o Pathological Fracture – (Osteolytic Bone Metastasis, or Osteoporosis) 

- Mechanisms of Fracture Healing: 
o Fracture 
o 1. (1-3days)  - Haematoma & Inflammation (Blood Clot + Fibrin Mesh) 
o 2. (1-3weeks)  - Soft Callus (Deposition of Osteoid + Granulation Tissue + Fibroblasts)  
o 3. (1-2mths)  - Hard Callus (Mineralisation of Osteoid)– NB: VISIBLE ON XRAY  
o 4. (>2mths) - Remodelling of Woven Bone with Lamellar Bone 

 

- Bone Remodelling: 
o Bone remodels in response to: 

� Calcium requirements in body...and 

� Mechanical Stress 

� Physical Activity (Stress) 
� Nutrition 
� Vitamin D 
� Age 
� Hormones (Eg. PTH, PHRP) 

o Resorption – destruction of old bone matter by Osteoclasts 

o Apposition – deposition of new bone matter by Osteoblasts 

 

 

- Clinical Features: 
o Emergency Because: 

� Risk of Infection - If an ‘Compound/Open Fracture’. 
� Some require treatment to heal. 
� Risk of NV-Compromise – can pull/tear/compress/rupture surrounding nerves/vessels. 
� Risk of Compartment Syndrome - Bleeding into muscle compartments Æ Compresses 

blood vessels and nerves Æ ;May lead to “Crush Syndrome”Ϳ 
� NB: Crush Syndrome: Muscle Ischaemia/Necrosis due to Compartment Syndrome Æ Pain, 

Swelling, Inflammation, DIC, Rhabdomyolysis Æ Limb Amputation. 
- Treatment: 

o Reduction (Either Open or Closed Reduction) 
o Immobilisation (Splint/Cast/Rod/Pins/Brace/etc) 
o Analgesia 
o Rest Æ Physio 
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- Morphology of Fractures: 

 

o Displaced? (Fracture gap) – Described as a Percentage. (Eg. 50% Displaced) 

 

o Angulation – Expressed in Degrees relative to Each Other. (Eg. A 30
o
 Angulation) 

 

o Rotated – Can be hard to see on an X-Ray. 
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MUSCULOSKELETAL Pathology: 

BONY TUMOURS 

 

Benign Tumours: 

- OSTEOID OSTEOMA: 

o Aetiology: 

� Benign Tumour of the Osteoblasts 

o Pathogenesis: 

� Mild Dysplasia of Osteoblasts 

o Clinical Features: 

� Young Adults 

� Symptoms: 

x *Severe, Intermittent Pain @ Night. 
x *Dull, Persistent Pain during the Day 

x Limping & Muscle Atrophy 

x Location ʹ Typically Diaphysis of Tibia or Femur. 
o Diagnosis: 

� XR & CT - Small (<1.5cm), Round Radiolucent nodule Surrounded by Dense Bone. 
o Treatment: 

� Pain Characteristically Relieved by Aspirin. 

� May be surgically removed, or left to resolve. 
o Prognosis: 

� Benign - Will Resolve Spontaneously in ~3yrs if untreated. 

  
 

- SIMPLE BONE CYSTS: 

o Aetiology: 

� Unknown ;Can occur in јPTH Æ јOsteoclastic Æ Cyst Formation) 
o Pathogenesis: 

� Benign Cyst Formation within a bone filled with Straw-Coloured Fluid. 
o Clinical Features: 

� Benign 

� Asymptomatic 

� May Æ Pain, Swelling 

� May Æ Path Fracture through the Cyst. 
o Diagnosis: 

� Xray (Hollow cavity in Metaphysis) 
o Treatment: 

� Curettage +/- Bone Graft if in a Structurally-Compromising Location. 
o Prognosis: 

� Benign 
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Malignant Tumours: 

- OSTEOSARCOMA: 

o Aetiology: 

� Malignant Tumour of the Osteoblasts 

o Pathogenesis: 

� Malignant Dysplasia of Osteoblasts Æ Bone Forming 

o Morphology: 

� Metaphysial ʹ “Chicken-Drumstick Appearance” 

� Raised/lifting Periosteum Æ ͞Codman’s Triangle͟ Æ Triangular reactive bone formation 

� Infiltration into the marrow 

o Clinical Features: 

� Epi:   YOUNG (Children & Adolescents) 
� Location: Typcially Knee & Shoulder (Metaphysis of Long Bones) 
� Symptoms: 

x Fever! 
x Weight Loss 
x Chronic Localised Bone Pain & Tenderness 

o NB: Does NOT involve Joints 

x Inflammation, Redness 

o Complications: 

� Pathological Bone Fracture (Mild/No Trauma) 
� Non-Healing Fractures 

o Diagnosis: 

� DON’T Biopsy 

� X-Ray, & Bone-Scan 

o Treatment: 

� Surgery + Chemotherapy 
o Prognosis: 

� Reasonable Prognosis - Highly Chemosensitive = <50% Curable 
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- EtING͛^ ^AZCKMA͗ 
o Aetiology: 

� Genetic  
o Pathogenesis: 

� Malignant Round-Cell Tumour 

o Clinical Features: 

� Teenagers 

� Long Bones (Arms & Legs) 
� Symptoms: 

x Localised Pain & Swelling 

x Pathological Fracture 

o Diagnosis: 

� Fever, Anaemia, Leukocytosis & ESR 

� XRay ʹ (Moth-Eaten Appearance with Periosteal ͞Onion-Skinning͟). 
o Treatment: 

� Surgery + Chemotherapy + Radiotherapy 
o Prognosis: 

� Metastases Frequent 

� Poor Prognosis (80% Local; 25% Metastatic) 

   
 

- CHONDROSARCOMA: 

o Aetiology: 

� Primary = Unknown  
� Secondary = to Osteochondroma 

o Pathogenesis: 

� Malignant Tumour of Cartilage 

o Clinical Features 

� Adults (>40) 
� Symptoms: 

x Asymptomatic  
x Pathological Fracture 

o Diagnosis: 

� X-Ray: Large Exostosis + Calcification in the Cap 

o Treatment: 

� Aggressive Surgical Resection (NOT Responsive to Chemotherapy) 

o Prognosis: 

� 25-90% 5yr Survival Depending on Grade. 

   

www.MedStudentNotes.com



- GIANT CELL TUMOUR OF THE BONE: 

o Aetiology: 

� Unknown 

o Pathogenesis: 

� Osteoclast-Monocyte Tumours 

o Clinical Features: 

� Local Pain & Swelling 

� Limited ROM if Joint Involvement 
� Pathological Fractures 

o Treatment: 

� Surgery +/- Radiotherapy 

� Bisphosphonates may help. 
o Prognosis: 

� 66% Malignant 
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MUSCULOSKELETAL Pathology: 
CRYSTAL ARTHROPATHIES 

GOUT (GOUTY ARTHRITIS): 
- Aetiology: 

o AnǇthing that causes јUrea Production or љUrea Eǆcretion  
� Eg. High Protein/Alcohol Diet  

o (NB: Also Secondary Causes ʹ Eg. Renal Failure, Thiazides, Hypothyroidism, Haemolysis, Obesity) 
- Pathogenesis: 

o Derangement in Purine Metabolism Æ Hyperuricaemia Æ Monosodium Urate Crystal Deposition 
in Joint tissue Æ Forms ͞Tophi͟ Æ Chronic Inflammation Æ Destruction of the tissue 

- Morphology: 
o Macro: Red, Hot, Swollen Joints (Typically 1st MTP Joint & Hands) + Gouty Tophi 

- Clinical Features: 
o Typically Males >45yrs 
o Recurrent Severely Painful Episodes of Acute Arthritis:  

� ʹ Typically Lower Extremities First (1st MTP Joint) 
� - Can also affect Hands 
� - May mimic Cellulitis (But will haǀe љROM͕ Cf͘ Cellulitis has normal ROMͿ 
� - Attacks last 1wk.  

o GŽƵƚǇ ͞Tophi͟ ;Uƌaƚe deƉŽƐiƚƐ in JŽinƚƐ͕ Caƌƚilage͕ TendŽnƐ͕ BƵƌƐae Θ SŽfƚ TiƐƐƵeƐͿ 
� Common Sites: 1st MTP joint, Tendon Insertions, Pressure Points 
� Painless͕ but љROM 

o Effects on Kidney: 
� Uric Acid Stones 
� Urate Nephropathy 

- Diagnosis: 
o Clinical Diagnosis 
o Joint Aspirate & Microscopy ʹ (Needle-Shaped Monosodium-Urate Crystals) 

- Treatment: 
o Colchicine (For Acute Relief) 
o Allopurinol (Preventative Only; Can Worsen an Acute Attack)  
o NSAIDs 
o Corticosteroids 
o Lifestyle Change ʹ (Avoid High-Purine Foods (Meats, Fish, Beans, Peas, Beer)) 

 
PSEUDOGOUT ;͞Chondrocalcinosis͟Ϳ: 

- ActuallǇ more common than ͞True͟ Gout 
- Aetiology: 

o јCalcium Eg͘ HǇperparathǇroidism͕ HǇpomagnesemia͕ Diabetes, Haemochromatosis, Elderly. 
o NB: Recurrence may be Triggered by Dehydration, Acute Illness, Surgery or Trauma. 

- Pathogenesis: 
o Calcium Pyrophosphate deposition in Joints Æ Calcification & Inflammation  Æ Pain = Arthritis. 

- Morphology: 
o Red, Tender, Swollen Joints which may mimic Gouty Arthritis.  

- Clinical Features: 
o Polyarticular Arthritis (Severely Painful) 
o Knees, Wrists, Hips & Feet are Most Common 
o Duration ʹ Self-Limiting Up to 3 Wks  

- Diagnosis: 
o XRay ʹ (͞ChŽŶdƌŽcalciŶŽƐiƐ͟ ʹ Radiographic Calcification in Cartilage) 
o **Joint Aspirate ʹ (Calcium Crystals in Joints; + RULE OUT Septic Arthritis & True Gout). 

- Treatment: 
o Joint Aspiration & Rest  
o NSAIDS 
o Intra-Articular Steroids ƚŽ љInflammaƚiŽn͘ 

- Prognosis: 
o 50% of Pseudogout Æ Degenerative Joint Changes (Osteoarthritis)  
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MUSCULOSKELETAL Pathology: 
FIBROMYALGIA 

 
FIBROMYALGIA: 

- Aetiology: 
o Psychosomatic 
o Associated with Chronic Fatigue Syndrome & Psychiatric Illness (Depression & Anxiety) 
o Associated with IBS, Migranes, Obesity,. 

- Pathogenesis: 
o None 

- Morphology: 
o Joint Examination is Normal 
o No Pathology 

- Clinical Features: 
o Middle Aged Women – (3F:1M, 25-45) 
o Widespread Aching, Stiffness & Reproducible Tender Points. 
o Chronic Fatigue 
o Symptoms Aggravated by Physical Activity, Poor Sleep & Stress. 
o Neurology – Hyperalgesia & Paraesthesias. 

- Diagnosis: 
o >3mth History of Widespread Pain 
o Diagnosis of Exclusion – (Lab Ix Normal) 

- Treatment: 
o Stress Reduction 
o Tricyclic Antidepressants 
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MUSCULOSKELETAL Pathology: 

GAIT & GAIT DISTURBANCES 

 

Gait ʹ The Process of Walking: 

x Tasks of Gait: 
o Weight Acceptance 
o Single Limb Support 
o Advancement of Limb 

x Phases of Walking: 

o Stance: (Foot is on the ground) 
 

  Hip Knee Ankle 

Heel Strike Position: Flexed Mildly Flexed Dorsiflexed 
Prime Mover/s: Psoas Muscle Gravity Tibialis Anterior 
Stabiliser/s: Gluteus Maximus Iliotibial Tract 

Quadriceps 
Inverters/Everters 

Midstance Position: Flexed ÆNeutral Extended Neutral/Dorsiflexed 
Prime Mover/s: Gluteus Maximus 

Hamstrings 
- - 

Stabiliser/s: Gluteus Medius 
Gluteus Minimus 
Tensor Fascia Lata 

Quadriceps Femoris 
Medial Muscles 

Intrinsic Foot 
Muscles 

Toe-Off Position: Neutral Æ Flexed Beginning to Flex Plantar Flexion 
Prime Mover/s: Gluteus Maximus - Triceps Surae 
Stabiliser/s: - Quadriceps Femoris Toe Flexors 

� Swing: (Foot is off the ground) 
x Swing: 

 

  Hip Knee Ankle 

Swing Position: ExtendedÆFlexion FlexedÆExtension Dorsiflexion 
Prime 

Mover/s: 

Iliopsoas 
Lateral Rotators 

Gravity 
 

Tibialis Anterior 

Stabiliser/s: Antag: Gluteus 
Maximus 

Quadriceps Femoris 
Antag: Hamstrings 

- 

 

 

 
 

o Features of Gait: 

� Centre of Gravity Lower = More Stable 

� Base of Support ʹ  Larger = More Stable (eg. Zimmer frames/walking sticks) 
� Step Length 
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� Velocity 

� Cadence (steps/minute) 
 

 
Base of Support 
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o Factors Influencing Gait: 

� Age/Maturation ʹ adult gait patter occurs at уϭϬyrs 

� Old age 

� Gender 

� Pain  

� CNS Disorders ʹ Stroke/MS/Parkinsons/Kennedy’s Disease/etc 

� MSS Impairments ʹ Injury/Fused Joint/Tendonitis/Arthritis/etc 

� Assistive devices 

� Braces/Orthotics/Taping 

� Habit 
� Terrain 

� Velocity 

� Emotion 

� Height 
� Weight 

 
o Methods of Gait Analysis: 

� Visual Method  ;eg. In the doctor’s officeͿ 
� Video Method (eg. Slo-mo camera) 
� Gait Timing (Foot Switches/Sensored Catwalks) 

 
o Examples of Gait Abnormalities: 

� Anterior Trunk Bending: 

x Weak knee extensors ʹ need to ‘lock’ their knee to walk/ 
x Fused knee/ 
x Tight hip flexors/ 

 

 
 

� TƌeŶdeůeŶbƵƌg ;ie͘ ͚HiƉ DƌŽƉ͛Ϳ͗ 
x Hip-abductor weakness/ 
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� Leg Length Discrepancy: 

x Anatomical: 
o Actual difference in leg length 

x Functional: 
o Eg. Neurological Muscle imbalance ʹ ie. Stroke/foot-drop/etc. 
o Eg. Musculoskeletal Problems 

  
x Patients may try to overcome this by: 

o Circumducting the hip 
o Hip Hiking 
o Steppage 
o Vaulting 

 

    
� Excessive Knee Extension: 

x Ie. Snapping the knee into its ‘locked’ position midway through stance phase. 
x Due to Weak Knee Flexors. 

 
� ͚FŽŽƚ SůaƉ͛͗ 

x Ie. Lack of eccentric control of Dorsiflexion Æ following ‘heel strike’, the foot slaps 
the ground. 

 
� ͚TŽe Dƌag͛͗ 

x Ie. Inadequate Dorsiflexion Æduring Swing Phase, the ankle hangs down in the 
plantarflexed position Æ drags along the ground. 

 
� IŶƐƵfficieŶƚ ͚TŽe-Off͛͗ 

x Where the whole foot is lifted off the ground at once (as opposed to pushing off 
from the toes) 

x Due to: 
o Nerve lesions/ 
o Fusion of the ankle/ 
o Archilles Tendon Problem (torn/inflamed/etc) 
o Pain in front (ball) of foot  
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MUSCULOSKELETAL Pathology: 
MSK INJURY RADIOLOGY 

 
XRays - Differentiate Normal from Abnormal and Describe an X-Ray:  

x Describing an X-Ray: 
o Fracture (#) or Dislocation? 
o Which Bone? 
o Location? (Which part of the Bone?): 

� (E) Epiphysis 
� (EP) Epiphyseal Plate 
� (M) Metaphysis 
� ;DͿ DiaƉhǇƐiƐ ;ShafƚͿ In ͚ThiƌdƐ͛ 

x Eg. (1) Proximal 1/3 
x Eg. (2) Diaphyseal (mid) 1/3 
x Eg. (3) Distal 1/3) 

 

 
� Epicondyle 
� Malleolus  
� Etc. 

 
x If It’s a Fracture (#): 

o Properties of Fractures: 
� Closed (Simple) or Open (Compound)? 

 
  

(A) Diaphyseal Femur # 
(B) Distal Femur # 
(C) Mid-Distal Femur # 
(D) Radial ͚ColleƐ͛ η 

(A) = Tibial Diaphysis 
(B) = Femoral Neck 
(C) = Greater Trochanter 
(F)   = Supracondylar # 
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� Displaced? (Fracture gap) ʹ Described as a Percentage. (Eg. 50% Displaced) 

  
1) Aligned; 2) 50% Displaced; 3) 80% Displaced;  

4) 90% Displaced; Right) 100% Displaced 
 

� Angulation ʹ Expressed in Degrees relative to Each Other. (Eg. A 30o Angulation) 
x 1) Fracture of the Mid 1/3 of Femur with distal fragment tilted laterally. 
x 2) Midshsaft fracture of the Tibia & Fibula with Distal Fragment tilted Anteriorly. 

   
 

� Rotated ʹ Can be hard to see on an X-Ray. 
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o Types of Fractures: 
� Complete:  A fracture in which bone fragments separate completely.  
� Incomplete:  A fracture in which the bone fragments are still partially joined.  
� Greenstick: Occurs mostly in children with non-brittle bones. (An Incomplete #) 
� Comminuted:  3 or More Pieces 

  
� Compacted:  A fracture caused when bone fragments are driven into each other.  

 
o What shape is the #? 

� Linear:   A fracture that is parallel to the bone's long axis. 
� Transverse:  A fracture that is at a right angle to the bone's long axis. 
� Oblique:  A fracture that is diagonal to a bone's long axis. 
� Spiral:   A fracture where at least one part of the bone has been twisted. 

 
Transverse Oblique Spiral 

 
x If Dislocation (AKA: ͞Luxation͟): 

o 1. Which Joint? 
� Shoulder  (Gleno-humoral) 
� Fingers  (Inter-Phalangeal) 
� Wrist   - Usually accompanied by a fracture 
� Elbow  - Usually accompanied by a fracture 
� Knees  
� Ankle  - Usually accompanied by a fracture 

o 2. What Direction?: 
� Superior/Inferior 
� Anterior/Posterior 

o 3. Is there an Associated Fracture? 
o 4. Any possible Neurovascular Compromises? 
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MUSCULOSKELETAL Pathology: 
MYOSITIS 

 
INFECTIONS OF MUSCLE: 

x Myalgia = muscle ache/stiffness 
x Myositis = infection of the muscle (skeletal) 

- single or multiple muscle groups 
x Spread via: 

- Soft tissue infection 
� - gas gangrene (C. perfringens) 
� - abscesses (S. aureus, GAS) 

- Haematogenous (Ie. Bacteraemia) 
 

x Muscle Abscesses: 
o Presentation: 

� Muscle & Joint Pain for a few days  
� Swelling Develops  

o Pathogenesis: 
� Infection spreads along plane of muscle 
� Necrotic MƵscles don͛t Regenerate Æ Local Wasting & Deformity 

o Diagnosis: 
� Ultrasound ʹ Look for discrete fluid collections Æ Aspirate for diagnosis or drained 

therapeutically 
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MUSCULOSKELETAL Pathology: 
NEUROVASCULAR COMPROMISES 

 
Possible Neurovascular Compromises From...: 

- Common Fractures: 
o Humeral #: 

� Neck: 
x Axillary Nerve Damage 

� Mid-Shaft: 
x Radial Nerve Damage (As it closely traverses the lateral aspect of the humerus) 

� Supracondylar: 
x Median Nerve Damage  
x Brachial Artery. 

 
o Radial (Colles?) #: 

� Median Nerve (Compression) 
� Ulnar Nerve (Compression) 
� Radial Artery 

 
o Wrist (Both Radius & Ulnar) #: 

� Median Nerve Damage 
� Ulnar Nerve Damage 
� Radial Artery Laceration 
� Ulnar Artery Laceration 

 
 

o Femoral Shaft #: 
� Femoral Nerve 
� Sciatic Nerve 
� Femoral Artery 
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o Neck of Femur #: 
� Sciatic Nerve 
� Femoray Nerve 
� Femoral Artery 

 
o Ankle #: 

� Post. Tibial Artery 
� Tibial Nerve 

   
 

- Common Dislocations: 
o Shoulder  (Gleno-humoral): 

� Axillary Nerve Damage 
� Musculocutaneous Nerve Damage 
� Radial Nerve Damage 

 
o Hip: 

� Sciatic Nerve Damage  

 
o Knee  - Usually accompanied by Severe Ligament Damage: 

� Tibial Nerve 
� Common Fibular Nerve 
� Popliteal Artery 
� Popliteal Vein 

 
o Ankle  - Usually accompanied by a Fracture: 

� Post. Tibial Artery 
� Tibial Nerve 
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- Laceration: 
o Volar (Palmar) Aspect of Wrist – (Eg. In Attempted Suicide): 

� Median Nerve  
� Ulnar Nerve 
� Radial Artery 
� Ulnar Artery 
� Basilic Vein 
� Cephalic Vein 
� (+ Wrist Flexor Tendons) 

 
What Functional Impairments Suggest Damage to These Nerves?: 

- Upper Limb: 
Nerve Site of Injury  Paralysis Motor Loss Sensory Loss 

 
Axillary Nerve 

 

 
Axilla 

 
Deltoid 

 
Shoulder Abduction 

 
Deltoid Region 

Musculocutaneous 
Nerve 

 

 
Axilla 

 
Arm Flexors 

 
Forearm Flexion  

Lateral Forearm 

 
 
 

Radial Nerve 

 
Axilla 

 

Arm Extensors 
+ Supinator 

Elbow Extension, 
Supination, 

Wrist Extension 

Lateral Dorsum of 
Hand, & Posterior 

Arm. 

 

 
 

Cubital Fossa 

 
 

Arm Extensors, 
Except Triceps 

 
 

Supination, 
Wrist Extension 

 
 
 

Median Nerve 

 
Elbow 

Wrist Flexors,  
Thenar Muscles, 

Lateral 2x Lumbricals 

Weak Wrist Flexion, 
Thumb Opposition, 

Lateral 2x Finger-Flexion 

Lateral 3.5 Fingers 

 

 
Wrist 

 
Thenar Muscles, 

Lateral 2x Lumbricals 

 
Thumb Opposition, 

Lateral 2x Finger-Flexion 

 
 

Ulnar Nerve 

 
Above Elbow 

Wrist Flexors,  
Hypothenar Muscles, 
Medial 2x Lumbricals 

Weak Wrist Flexion, 
Medial 2x Finter-Flexion 

Palm, 
Medial 1.5 Fingers 

 

At Wrist Hypothenar Muscles, 
Medial 2x Lumbricals 

Medial 2x Finter-Flexion 
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- Lower Limb: 
Nerve Site of Injury  Paralysis Motor Loss Sensory Loss 

Femoral Nerve Femoral Neck, 
Shaft # 

Quadriceps Femori Knee Extension, 
Hip Flexion 

Antero-Medial Leg 

 
Obturator Nerve Hip Hip Adductors  Hip Adduction Medial Thigh 

 
Sciatic Nerve Hip,  

Femur # 
Hamstring Function, 

Plantar-Flexors, 
Dorsi-Flexors,  

Intrinsic Foot Muscles. 

Knee Flexion, 
Plantar-Flexion, 
Dorsi-Flexion, 

Ankle Eversion,  
Toe Movement 

Most of 
Post.Thigh, Leg & 

Foot 

Tibial Nerve Knee, Tibial #, 
Laceration 

Plantar-Flexors, 
Intrinsic Foot Muscles 

Plantar-Flexion, 
Toe Movement 

Posterior Leg 

Fibular Nerve Knee, Fibular # 
Laceration, 

Compression 

Dorsi-Flexors, 
Intrinsic Foot Muscles 

 

Dorsi-Flexion, 
Toe Movement, 
Ankle Eversion,  

Anterio-Lateral 
Leg 

 
- Testing for Neurovascular Compromise: 

o Presence of Vascular Compromise? 
� Bleeding/Haematoma Æ Probably 
� No Distal Pulses Æ  Probably 
� Distal Pulses PresentÆ   Probably Not 

o Presence of Neurological Compromise? 
� Sensory Alterations/ Loss Æ  Probably 
� Impaired Motor Function Æ  Probably 
� Neither of the above Æ  Probably Not 
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MUSCULOSKELETAL Pathology: 

OSTEOARTHRITIS 

 

OSTEOARTHRITIS (Degenerative): 

- Aetiology: 

o Degenerative Wear & Tear 

- Pathogenesis – (Mechanical, then Inflammatory): 

o Cartilage Hydration Decreases with Age Æ Less Resistant to Friction Æ Cartilage Erosion  

� Æ Exposure of Bone Æ Grinding Æ Mechanical Damage & Inflammation  

- Morphology: 

o 1. Eburnation of Bone (Shiny, thickened, hardened bone) 
o 2. Cartilage Degeneration 

o 3. Peripheral Osteophytes Æ “Joint Lipping” (New bone formation around the joint edges) 

  
- Clinical Features: 

o Typically in >40yrs 

o Symptoms: 

� Large, Weight-Bearing Joints (Knees, Spine) 

� Nodular/Bulky, Painful Joints + Joint-Line Tenderness 

� Pain Worse with Activity & Cold Weather 

� Pain Better with Rest. 

� Joint Instability & Crepitus (due to irregular joint surface) 
� љROM Θ Muscle Wasting 

� Bony Overgrowths (Osteophytes) Æ Nodules – (“BŽƵchaƌd͛Ɛ NŽdeƐ” in PIP Joints Θ 
“Heberton Nodes” in DIP joints, or “Bunions” in the ToesͿ. 

- Diagnosis: 

o Normal Bloods  
o Imaging – (Narrowing Joint Space,  “Joint Lipping”, Ankylosis & Varus Deformity) 

- Treatment: 

o SIMPLE Analgesia (Panadol Osteo) 

o Surgery – (Joint Replacement / Spinal Fusion) 
o Maintain Physical Activity 
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MUSCULOSKELETAL Pathology: 
OSTEOMYELITIS 

 
OSTEOMYELITIS: 

- Aetiology: 
o Bone Infection ʹ Bacterial, Viral or Fungal. 

- Pathogenesis: 
o Bacterial – S.aureus (Commonest), Pseudomonas (Iatrogenic), H.influenzae (Children) 

- Morphology: 
o Macro: 

� Local Swelling & Redness 
o Micro: 

� Medullary Inflammation & Oedema 
- Clinical Features: 

o History of Infection @ Another Site + Direct Trauma to the Area 
o Local Tenderness͕ Sǁelling͕ Heat at MetaphǇsis Θ љROM͘ 
o (+ Signs of Acute Sepsis – Fever, Chills, Dehydration, Lethargy) 

- Diagnosis: 
o Blood - јESR͕ јWBC͕ јCRP͕ Positive Cultures 
o X-Ray – Normal if Acute; Lucencies after 2-ϰǁks͖ ͞Onion-Skin͟ Appearance if Chronic 
o CT/MRI – Medullary Oedema, Cortical Destruction & Articular Damage. 

- Treatment: 
o Long Course IV Antibiotics (4-6wks) ʹ Rifampicin / Erythromycin / Tetracycline / Vancomycin  
o Irrigation/Debridement/Amputation 
o Replacement of Affected Prostheses 
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BONE	INFECTIONS	(Osteomyelitis):	
• Anatomy	&	Vascular	Supply	of	a	Long	Bone:	

o Epiphysis	
§ Epiphysial	Cartilage	

o Metaphysis	
o Diaphysis	

	
• Osteomyelitis:	

o Typical	Causative	Organisms:	
• S.	aureus	
• Group	B	streptococci	
• E.	coli	

o Stages	of	Osteomyelitis:	

	
o Acute	Vs	Chronic:	

• ACUTE:	
• Represents	the	clinical	picture	of	infection	in	its	early	stage	and	usually	includes	

systemic	effects	
• CHRONIC	(If	Untreated):	

• An	infection	that	is	well	established	in	bone	(weeks	–	years)	
• Results	when	bone	tissue	dies	as	a	result	of	the	lost	blood	Supply	

	
• Source	of	Infection:	

o (1)	External	Sources	–	Ie.	Direct	introduction	from	environment	(trauma,	iatrogenic)		
§ Penetrating	Wound	

• Foreign	Object	–	Nail/Bullet/Thorn	etc.	
§ Postoperative	

• -	fracture,	prosthesis	
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o (2)	Haematogenous	(Internal)	Sources	–	(Eg.	Infected	soft	tissues/Bacteraemia):	
• Mechanism	of	Haematogenous	Infection:	

• Infection	tends	to	occur	@	the	Epiphysis	where	there	is	Rich	Blood	Supply.	
• “Sludging”	=		

o Slowing	of	capillary	blood-flow	@	the	distal	Metaphysis	
o à	Predisposes	vessels	to	thrombosis	
o à	Localized	Bone	Necrosis	&	Bacterial	Seeding.	

§ Age	&	Anatomy	Affects	Location	&	Mechanism	of	Infection:	
• In	Infants:	

o Soft,	Spongy	Bone	
o Have	a	Loose	Connection	between	the	Periosteum	&	Cortex	

§ àMeans	that	infections	can	spread	to	Sub-Periosteal	Space	
§ àResults	in	abscesses	in	the	Sub-Periosteal	Space	

• àInappropriate	bone	formation	occurs	
• àResults	in	Involucrum	

	
	

• In	Children:	
o Structure:	

§ Bone	is	more	calcified	
§ Periosteum	adhered	to	cortex	
§ No	Blood	Vessels	connecting	metaphysis	&	epiphysis	

o InfectionàInfection	contained	in	metaphysis	
§ à	Leads	to	increased	pressure	&	vascular	occlusion	

• àResults	in	bone	necrosis	(sequestrum)	
o Treatment:		

§ Surgical	Removal	
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• In	Adults:	
o Different	Presentation:	

§ Rarely	involve	long	bones	(Cf	Infants	&	Children)	
§ Instead,	typically	involve	vertebrae	à	Can	cause	Vertebral	

Fusion	
o Begins	in	disc	space	&	spreads	to	vertebrae	above	&	below	

	
(fusion	of	the	C	6/7	disc	space	-	caused	by	a	previous	pyogenic	infection	which	had	resolved)	

	
• In	Diabetics:	

o Diabetes	à	
§ vascular	insufficiency	
§ nerve	damage	

o Pathogenesis:	
§ usually	begin	as	soft	tissue	infections	on	the	feet	
§ penetrate	into	bone	
§ Poor	Blood	Supply	à	↓Immune	Barriers	

o Treatment:	Difficult	–	necrotic	bone	with	poor	blood	supply	
§ phagocytes	&	antibiotics	can’t	get	to	Site.	
§ debridement/amputation	
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INFECTION	OF	JOINTS:	
• Things	to	Find	Out:	

o Is	it	infectious?	
o How	did	it	get	that	way?	
o What	is	the	infecting	organism?	

• Answered	by:	
o Patient	history	

o Physical	examination	

o Analysis	of	joint	aspirate	

	

	

• Eg.	Septic	Arthritis:	
o Pathophysiology:	

§ Purulent	invasion	of	a	joint	by	an	infectious	agent	à	joint	Inflammation	(Arthritis)	

o Causative	Organisms:	
§ Commonly	Gram	Positive	Aerobes	(80%)	

• Staphylococcus	aureus	(60%)	
• Streptococcus	pneumoniae		

	
• (NB:	“Reactive	Arthritis”):	

o Reactive	Arthritis	=	Arthritis	caused	by	an	immune	consequence	of	an	infection,	but	not	directly	

attributable	to	the	infection	itself.	
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Infections	of	Muscle:	
• Myalgia	=	muscle	ache/stiffness	
• Myositis	=	infection	of	the	muscle	(skeletal)	

- single	or	multiple	muscle	groups	
• Spread	via:	

- Soft	tissue	infection	
§ -	gas	gangrene	(C.	perfringens)	
§ -	abscesses	(S.	aureus,	GAS)	

- Haematogenous	(Ie.	Bacteraemia)	
	

• Muscle	Abscesses:	
o Presentation:	

§ Muscle	&	Joint	Pain	for	a	few	days		
§ Swelling	Develops		

o Pathogenesis:	
§ Infection	spreads	along	plane	of	muscle	
§ Necrotic	Muscles	don’t	Regenerate	à	Local	Wasting	&	Deformity	

o Diagnosis:	
§ Ultrasound	–	Look	for	discrete	fluid	collections	à	Aspirate	for	diagnosis	or	drained	

therapeutically	
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MUSCULOSKELETAL Pathology: 
OSTEOPOROSIS & PAGETS DISEASE 

 
OSTEOPOROSIS ;͞PoroƵs Bones͟Ϳ͗ 

- WHO͗ ͞Osteoporosis͟ = ͞A Bone Mineral DensiƚǇ of х-2.5 StDs below the mean BMD͟ 
o NB͗ ͞Osƚeopenia͟ с ͞A BMD of between -1.0 & -2.5 StDs below the mean BMD͟ 

- Aetiology: 
o Primary:  

� Type 1: Postmenopausal Osteoporosis (Typically Vertebrae & NOF; females only) 
x љOestrogen Æ јOsteoclast ActiǀitǇ 

� Type 2: Or Senile Osteoporosis (Affects all bones, males & females) 
x љSǇntheticͬReplicatiǀe AbilitǇ of Osteoblasts Æ љOsteoblast Actiǀity 

o Secondary: 
� Endocrine ;CƵshings͕ јPTH͕ HǇper Θ HǇpo thǇroid͕ DM͕ AcromegalǇ͕ AddisonsͿ 
� Pregnancy & Lactation 
� Myeloma 
� Malnutrition/Malabsorption 
� Drugs (Corticosteroids, Chemo, etc) 
� Alcohol 
� Immobility 

- Pathogenesis: 
o јOsƚeoclasƚͬљOsƚeoblasƚ FƵncƚion Imbalance Æ јBone Resorbƚion Æ  

� ÆPorous Bones 
� ÆљBone Mass ;Bone Mineral DensitǇͿ 

- Morphology: 
o Trabeculae are Thinner & Fewer than Normal 

- Clinical Features: 
o Symptoms: 

� Often Asymptomatic until Fracture. 
o Complications: 

� ͞FragiliƚǇ FracƚƵres͟ ʹ (= Fractures from minimal trauma ʹ Eg. From standing height) 
x NB: Rel-Risk DOUBLES with every 1.0 StDeviation Below the Mean!! 
x (<30% Mortality in Elderly; 40% Morbidity) 

� Vertebral Compression Fracture can Æ Spinal Cord Compression, Cauda Equina Syndrome  
- Investigations: 

o (Plain XRay) 
o **DXA (Dual-energy X-ray Absorptiometry) Bone-Mineral-Density Scan: 

� **ESSENTIAL: Lumbar Spine + Hip 
� *OPTIONAL: Forearm 
� Interpretation of T-Scores & Z-Scores: 

x T-Score с Pƚ͛s BMD Vs͘ Young-Normal BMD 
o Used only for Post-Menopausal Women 

x Z-Score с Pƚ͛s BMD Vs͘ Age-Matched Mean BMD 
o Used only for people <50yrs (Pre-menopausal Women, Men, & Children) 

o + Ix for underlying cause: 
� ESR   (Exclude Myeloma) 
� Vit.D Level (Exclude 2o Osteoporosis) 
� PTH Level (Exclude Hyperparathyroidism) 
� TSH Level  (Exclude Hyperthyroidism) 

- Treatment & Prevention: 
o Pharmacological: 

� **Bisphosphonates (Eg. Alendronate [Fosamax], Risedronate) – (Monthly Dose) 
� Or Stronium Æ (Stimulates Ca-Deposition & Inhibits Bone Resorption) 
� +/- Hormonal ʹ (SERMS (Eg. Raloxifene) or HRT (If Perimenopausal/Post-Menopausal)) 

o OTC Supplements ʹ (Calcium & Vit D) 
o Occupational ʹ (Reduce Falls Risk, ↑Weight-Bearing Exercise) 
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PAGET͛S DISEASE OF THE BONE͗ 
- Aetiology: 

o Genetic 
- Pathogenesis: 

o Continuous Remodelling of Bone (Excess Turnover) Æ Weak, Deformed Bones & Arthritis. 
- Morphology: 

o Markedly Thick, Deformed bones 
- Clinical Features: 

o May affect One or All bones 
o Young-middle age 
o Symptoms: 

� Bone Pain, Arthritis 
� Pathological Fractures (Thick Bones, but Fragile) 
� Sclerosis, Deformity  
� Nerve Compression, Deafness 

- Diagnosis: 
o XRay: 

� - Advancing Osteolytic Areas in Long Bones or Skull 
� ʹ Compensatory Osteoblastic activity Æ Bone Thickening 

o јAlkaline Phosphatase Leǀel ;ǁith normal Ca Θ POϰͿ 
- Complications: 

o Osteosarcoma 
- Treatment: 

o Bisphosphonates (Kills Osteoclasts) 
o Calcitonin (Inhibits Osteoclast Activity) 

- Prognosis: 
o No Cure 
o Good Prognosis if treated before major bone changes have occurred. 
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MUSCULOSKELETAL Pathology: 
POLYMYALGIA RHEUMATICA 

 
POLYMYALGIA RHEUMATICA (PMR): 

- Aetiology: 
o Unknown 
o Association with Giant-Cell Arteritis (Temporal Arteritis – [A Vasculitis]) 
o + Genetic (HLA-DR4) Susceptibility 
o + Possible Viral Trigger (Parvovirus, Parainfluenza Virus, Adenovirus) 

- Pathogenesis: 
o Autoimmune Attack on the Joints & Muscles 

- Clinical Features: 
o Older Females – (2F:1M, >50yrs) 
o Severe Symmetrical Myalgia (Not Arthralgia) of Proximal Extremities (Shoulder/Pelvic Girdle)  

� + Muscle Tenderness, BUT NO Weakness or Atrophy. 
� Myalgia Worst in Mornings 

o + Constitutional Symptoms – (Fever, Weight Loss, Fatigue, Anorexia, Anaemia, Malaise) 
- Diagnosis: 

o >50yrs 
o >2 Muscle Groups Affected 
o Elevated ESR & CRP 
o Responsive to Corticosteroids 
o NB: NORMAL Creatinine Kinase 

- Treatment: 
o Corticosteroids 
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MUSCULOSKELETAL Pathology: 
RHEUMATOID ARTHRITIS 

 
RHEUMATOID ;AKA͗ ͞Seropositive͟Ϳ ARTHRITIS (Commonest): 

- Aetiology: 
o Genetic Autoimmune 

- Pathogenesis: 
o Genetic (HLA-DR4 & -DR1 Genes) Æ Rheumatoid Factor Production (Anti-IgG Ab) Æ Autoimmune  
o Æ Macrophage-Mediated Local Joint Inflammation & Destruction  

- Morphology: 
o Erosion of the Articular Cartilage down to the bone. 

o Pannus ʹ Inflamed thickened hyperplastic synovium with papillary projections  
� (NB: Normal synovium is very thin and smooth and shiny) 

o Fibrous Ankylosis (Bone Fusion) 

 
- Clinical Features: 

o Chronic, Multisystem Condition  

o Onset Age: 20-40yrs 

o Symmetrical, POLY-arthritis, with Morning Stiffness.  
� Particularly MCP & PIP Joints of the Hand 

� ͞Morning Stiffness͟ ʹ (As with all Inflammatory Arthroses) 

� Joint Crepitus 

o Signs: 
� ͞Sǁan-Neck DeformiƚǇ͟ ʹ (Ulnar Deviation & Subluxation of the MCP Joints) 

� Ankylosis  - (Fusion) & Restriction of movement Æ Muscle Wasting  

� Dermatologic  - Rheumatoid Nodules (eg. Elbows) 
� Vasculitis  - Digital Infarcts (can cause gangrene) 

� Ophthalmologic - Dry eyes, Scleritits 

� Pulmonary  - Fibrosis, lung nodules, pleuritis, effusion 

� Cardiac  - pericarditis, pericardial effusion, valvular defects, conduction defects 

� GI   - PUD (from NSAIDS), dry mouth 

� Renal  - Amyloidosis --> Proteinuria  

� Hepatic  - Nodules (Nodular regenerative hyperplasia), portal fibrosis 

� Neurologic  - Cervical spine instability, peripheral nerve entrapment 

� Haematologic  - Lymphadenopathy, splenomegaly and leukopenia, amyloidosis, anaemia. 

- Diagnosis: 
o Diagnostic Criteria: 

Requires 4+ of the Following Features for Diagnosis: 
� Morning Stiffness 
� >3 Joints 
� MCP/PIP/Wrist Joints. 

� Symmetrical Arthritis 

� Rheumatoid Nodules in Skin 

� RA Seropositivity (Rheumatoid Factor in Serum) 

� X-Ray Changes: Erosions 

o Lab: 
� Old - Serum Rheumatoid Factor Positive (Anti-IgG IgM Antibodies) ʹHence ͞Seropositiǀe͟ 

� New ʹ ACCP ʹ ;͞Anti-Cyclic Citrullinated Peptide Antibody Test) 95% Specificity  
� + Elevated ESR 

- Treatment: 
o DMARDS ʹ (Methotrexate, Sulfasalazine) 
o NSAIDs - For Symptomatic Control 
o Corticosteroids: Short-term adjuvants.  
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MUSCULOSKELETAL Pathology: 
SEPTIC ARTHRITIS 

 
Septic Arthritis (Infection): 

- Aetiology: 
o Joint Infection 
o Common Bugs – N.gonorrhoea, S.aureus, Other less commons. 

- Pathogenesis: 
o Routes of Spread – Haematogenous (Commonest), Direct from Adjacent Tissue, Iatrogenic.   

- Clinical Features – A Medical Emergency!: 
o (If Gonococcal Æ Preceding Bacteraemia with Maculopapulovesicular Skin Lesions & Migrating 

Polyarthritis Æ Settling into Monoarthritis – Typically Knee) 
o Typically Severe Mono-Arthritis. (Joint often held in slight flexion to љPainͿ  

� Swelling  
� Erythema 
� Hot 
� љROM due to Pain 

o + Fever + Malaise 
o (+/- Signs of Acute Sepsis – Fever, Chills, Dehydration, Lethargy) 

- Diagnosis: 
o Joint Aspirate + MCS.  

� (Crystals?, Gram Stain?) 
o FBC (јWBC) 
o јESR, CRP 
o Endocervical/Urethral Swab or Urine PCR for Gonococcal. 

- Treatment: 
o If Gonococcal – Azithromycin, Ceftriaxone or Doxycycline  
o If Staph – Ampicillin, Erythromycin or Vancomycin  
o Analgesia 
o Arthroscopy – Aspiration & Washout 
o (+/- Surgical Debridement/Joint Replacement) 
o (NB: DO NOT USE Intra-Articular Steroids!!) 

- Complications: 
o Avascular Necrosis of Femoral Head (if јIntra-Articular Pressure due to Pus) 
o Cartilage & Epiphyseal Destruction 
o Osteomyelitis (Bone Infection) 
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MUSCULOSKELETAL Pathology: 
SERONEGATIVE (Non-Rheumatoid) ARTHRITIS 

 
ANKYLOSING SPONDYLITIS ʹ ;͞Fusing Spinal Arthritis͟Ϳ͗ 

- Aetiology: 
o Genetic (HLA-B27) Association 
o 100% Concordance in Identical Twins 

- Pathogenesis: 
o Enthesitis (Inflammation of Ligament Insertion Points on bone) 

�  (NB: In spine: Æ Ossification of Outer Fibres Æ Bridging Syndesmophytes Æ Fusion) 
- Morphology: 

o Syndesmophytes - (Bone formation between the intervertebral disks) 
o Ankylosis  

- Clinical Features: 
o Young Males (3M:1F, Onset between 15-25yrs) 
o Symptoms: 

� Axial: 
x Mid-Lower Back Pain + Stiffness 
x Sacroiliitis Æ Persistent Buttock Pain 
x Postural Changes ;јKyphosisͿ 

� Appendicular: 
x Asymmetric Large-Joint Arthritis (Hips & Shoulder) + Morning Stiffness: 

� Extra-Articular Manifestations: 
x Occular: Iritis, Anterior Uveitis 
x Heart: Aortitis, Aortic Regurgitation, Pericarditis. 
x Kidney: IgA Nephropathy & Amyloidosis 

- Diagnosis: 
o Clinical: 

� јOcciput-to-wall distance (Kyphosis) 
� љROM of Spine 
� љChest Wall Eǆpansion 
� Painful Sacroiliac Joint 

o X-Ray: 
� Sacroiliac Joint: “Pseudowidening” of joint due to Erosion  
� Spine: “Squaring of Edges” of Vertebral Bodies from Erosion Θ Sclerosis Æ“Bamboo Spine” 

- Treatment: 
o DMARDs (Sulfasalazine/Methotrexate) for Peripheral Arthritis 
o Infliximab (TNFa-Inhibitors) Æ Treats underlying inflammation. 
o NSAIDs (Symptomatic Only) 
o Physio & Regular Exercise (Supportive Only) 
o Surgery ʹ (Hip Replacement / Vertebral Osteotomy) 

- Prognosis: 
o Morbidity (Due to Spinal Deformity), Not Mortality.  
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REACTIVE ARTHRITIS ;Eg͘ Enteropathic Arthritis Θ Reiter͛s SǇndromeͿ: 
- = Any Arthritis FOLLOWING an INFECTION͘ ;Eg͘ Rheumatic Feǀer͕ Reiter͛s SǇndrome͕ etcͿ 
- Aetiology: 

o Post-Infective ʹ (Typically either GI or UTI): 
� GI: Shigella, Salmonella, Campylobacter (Enteropathic Arthritis) 
� UTI: Chlamydia ;Reiter’s SyndromeͿ 

o + Genetic Susceptibility: 
� HLA-B27-Positive, Middle-Aged Males (10M:1F, 20-40yrs) 

- Pathogenesis: 
o Autoimmune Arthritis Initiated by Bacterial Infection 

- Clinical Features: 
o Onset   Within 1mth Post-Infection 
o Duration:  Typically Self-Limiting (Weeks-Years) 
o Symptoms: 

� Articular: Asymmetric, Peripheral Arthritis  
� Extra-Articular: Iritis/Conjunctivitis, Urethritis/Cervicitis (if Chlamydia),  

- Diagnosis: 
o Clinical Diagnosis Only 
o Reiter͛s Clinical Triad ʹ 1. Arthritis, 2. Conjunctivitis, 3. Urethritis/Cervicitis. 
o Lab Findings are Normal 
o Cultures are Sterile 

- Treatment: 
o Antibiotics if Infection is Present 
o NSAIDs 
o Intra-Articular Steroid Injection 
o Exercise 

 
PSORIATIC ARTHRITIS: 

- Aetiology: 
o Complication of Psoriasis (Unknown Aetiology ʹ but Genetic/Immunologic Association) 

- Pathogenesis: 
o Autoimmune T cells infiltrate the Skin & Joints Æ Inflammation 

- Morphology: 

 

- Clinical Features: 
o Primary Disease ʹ Skin: 

� Plaque covered with Silvery Scales (Due to Hyperkeratosis & Parakeratosis) 

� Oncholysis (Nail Pitting) 

o Multisystem Disorder: 
� *Symmetric Arthritis of DIP Joints (Similar to RA) ʹ (Seen in 30% of Psoriasis Cases) 

x + “Dactylitis” ʹ (Sausage-Fingers & Sausage-Toes) 
x + (Achilles Tendonitis) 

x + (Plantar Fasciitis) 

� Eye ʹ Conjunctivitis & Iritis 
- Treatment: 

o DMARDS (Methotrexate / Sulfasalazine) 
o Corticosteroids  
o Moisturizers 
o Phototherapy 

- Prognosis: 
o Lifelong Condition ʹ No Cure. 
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Wk 6 Pathology ʹ  

Rheumatoid Arthritis, Osteoarthritis & Gout 
 
Case 1: 

o 19yo Female 
o Stiffness & Pain in Joints (Metacarpo-Phalangeal Joints, Metatarso-Phalangeal Joints & Back) all occurring 

at the same time 
o Worse in the morning 
o For long time 
o No Redness/Hotness But some swelling 
o No family history 
o Used to play hockey 
o Has been taking neurofen – Not helping much anymore. 
o Noticed Dry Eyes & Dry Mouth 
o DDX:  

o RheƵmaƚoid Arƚhriƚis н Sjogren͛s SǇndrome  
o Psoriatic Arthritis 
o SLE 
o RSI 
o Gout (If older) 

o OE: 
o GALS 
o Hands 
o Back 

o Ix: 
o ACCP – 95% Specificity (Better and cheaper than rheumatoid factor) 
o FBC 
o Uric Acid Levels (Gout) 
o ANAs (Lupus) 
o Hand, spine, feet XR 

� RA: 
x Osteophytes about the joint margins 
x Decreased Joint Space 
x Erosion 
x Increased Trabecular Thickness  

� Osteoarthritis 
x Focal Cartilage Loss 
x Subchnodral Sclerosis  

� Bone Cysts 
� Central Marginal Periosteal 
� Osteochondral Loose Bodies. 

o Treatment: 
o DMARDs: 

� Sulfasalazine 
� Methotrexate 
� Imfliximab 
� Leflunomide 

o Glucocorticoids 
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Case 2: 
- 52yr Pub Owner 
- PC: 

o Walking stiffly on R-Foot 
o Sore Foot – Hard to walk on 
o 2wks duration 
o Comes and goes 
o 6mths ago started 
o No precipitating factors 
o Hurts all the time 
o Some relief with foot elevation 
o 8/10 pain on weight bearing 
o Can’t wear shoes due to pain – Hurts to touch 
o Takes Panamax 
o Very Red, Very Swollen 
o Localised to the ball of the big toe. 
o Diet: 

� Eats lots of shellfish 
� Has 5-6 beers each day 
� Drinks a lot of red wine too 
� Drinks lots of tea & alcohol – Rarely drinks just water 

- HPC: 
o Morbidly Obese 
o Type 2 Diabetes 

- Meds: 
o Something for heart 
o Something for Blood Pressure 
o Cholesterol 
o Sugars (Type II) 
o Misses doses 2-3times/week 

- FamHx: 
o Father: 

� Gout 
� Heart 

o Mother: 
� Emphysema 

- Dx: 
o Gout 
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Case 3: 
- 69yo 
- PC: 

o Very bad joint pain – R Shoulder 
o Used to be a National Level Javelin Thrower 
o Has had several surgeries on it 
o Getting worse 
o Starting to limit range of movement in joint – cant lift further than 90 
o Has had a lot of trouble with the shoulder for >40yrs 
o Nothing really relieves the pain 
o Worse when she uses it 
o Worse towards the end of the day  
o Has broken other arm (#Radial Head) and now has some pain in the elbow 
o No Weakness in Arm 

- PMH 
o None 

- Meds: 
o Panadol & Neurofen 
o Glucosamine 

- SurgHx: 
o R Shoulder operations 
o Arthroscopies on L Knee + washouts 
o Appendectomy 

- Sochx: 
o Used to be a PE teacher 
o Lives in Townsville 

- SexHx: 
o Sexually active 
o Monogomous for past 20yrs 

- DDX: 
o Osteoarthritis 
o Rotator cuff injury 
o Bursitis 
o Frozen shoulder 
o Septic Arthritis 

- Ix: 
o Examination 
o Shoulder XR 
o Rotator Cuff US 
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Case 4: 
 A 37-year-old woman gradually developed painful wrists over 3 months; she consulted her doctor only 

when the pain and early morning stiffness stopped her from gardening.  
 On examination, both wrists & metacarpophalangeal joints of both hands were swollen and tender but 

not deformed.  
 She had raised C-reactive protein (CRP) level (27mg/l) (NR <10) but a normal haemoglobin and white-cell 

count. A latex test for rheumatoid factor was negative and antinuclear antibodies were not detected.  
 ? Degenerative or Inflammatory (morning / through the day) 
 ? Mono or poly arthritis  
 Diagnosis ? early rheumatoid arthritis  
 Treated with ibuprofen. Despite some initial symptomatic improvement, the pain, stiffness and swelling 

of the hands persisted and 1 month later both knees became similarly affected. She was referred to a 
rheumatologist. 

 This woman now had definite X-ray evidence of rheumatoid arthritis and, in view of the continuing 
arthropathy, her treatment was changed to weekly low-dose methotrexate. This has controlled the 
arthritis for several years and no further erosions have developed. 

 
Case 5: 

 A 21y man presented with acute pain and swelling of one knee. On examination, the joint was tender and 
restricted in movement. X-ray of the knee showed periarticular osteoporosis. No history of trauma. 

 He has had intermittent backache over the last 5 years, although daily exercises have limited the stiffness.  
 On investigation, he had a raised ESR of 102mm/h, mild anaemia (Hb 106g/l) but no detectable serum 

rheumatoid factor. The knee effusion contained a polymorphonuclear leucocytosis but no organisms or 
rheumatoid factor. No diagnosis was made but he improved with empiric treatment with indomethacin. 

 Fifteen months later he developed an iritis in his left eye, low back pain and stiffness.  
 His peripheral joints were normal but pain could be elicited in both sacroiliac joints. 
 tissue typing revealed that he was HLA-B27 positive.  
 X-rays of his pelvis showed the classic changes of ankylosing spondylitis and He has developed bony 

ankylosis between the lumbar vertabrae. 
 Six months later, she developed two subcutaneous small, painless, firm immobile, nodules on the left 

elbow.  
 A test for rheumatoid factor was now positive (titre 1/64). X-rays of the hands showed bony erosions in 

the metacarpal heads.  
 She still had a raised CRP (43mg/l) but normal serum complement (C3 and C4) levels and, she had a 

biopsy which showed pannus histologically.  
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- Arthritis General: 
o Simple Diagnostic features:  

� Pain (Due to Inflammation of Joint Capsule, Synovium &/or Periosteum) 
� Swelling (Due to Inflammation &/or Effusion) 
� Restrictive movement (Due to Pain, Fluid, Swelling or Damage) 
� Deformity (Due to Mal-alignment, Erosion, Ankylosis) – (usually a late sign) 

o Monoarthritis (Local, Asymmetric): 
� Eg. Septic 
� Eg. Trauma 
� Eg. Osteoarthritis 
� Eg. Tumour 
� Eg. Crystal (Gout) 

o Polyarthritis (Chronic & Symmetrical): 
� Eg. Autoimmune (RA, Ankylosing Spondylitis, Reiter’s/Reactive) 
� Eg. Degenerative (Osteoarthritis) 
� Eg. Crystal (Gout) 

 
 

 
 

   

 
  

www.MedStudentNotes.com



 

 
NB: The first slide is Actually Pseudogout, Not Rheumatoid Arthritis 
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NB: Hard = Bony = Osteoarthritis 
Soft = Synovitis = Inflammatory arthritis  
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Continue Reading For Bonus  
Supplementary Study Materials… 
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