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Educational Aims of the Module

· To analyse and appraise the principles of biomechanics and neuromusculoskeletal tissues.

· To integrate these principles: (a) to the structure and function of bone, cartilage, ligaments, tendons, nerves, joints, limbs and body segments of healthy individuals and those with neuromusculoskeletal disorders; and (b) to rehabilitation and injury prevention.

Learning Outcomes of the Module

At the end of this module students should be able to:

1. Categorise the structure and function of healthy, aged, diseased and injured human bone, cartilage, ligaments, tendons, nerves, joints, limbs and body segments 

2. Discern between the quantitative and qualitative methods most appropriate to given diagnostic or research data collection situations in anatomy and biomechanics

3. Interpret and evaluate biomechanical data and results accurately

4. Extract robust evidence from the literature in the field linking dynamic and static tissue loading to injury and recovery 

5. Identify and critique the biomechanical and anatomical factors that lead to successful preventative and therapeutic approaches used in clinical practice

Teaching Methods

The content of the course will be delivered using a variety of teaching methods, including lectures, group work, seminars, worksheets and practicals.

Assessment

	Method
	Amount
	Duration/ length
	Pass

Mark 
	Percent of final grade of module
	Date

	Unseen written examinations
	1
	2h
	50%
	50%
	May/June

	Assessed coursework
	1 problem-based assignment
	2000 words
	50%
	50%
	November 28th, 2008


Key Bibliography and References

NB. Please do not buy textbooks. These books are available in the library for reference and to help to solve the worksheets.

Basic Biomechanics of the Musculoskeletal System by Margareta Nordin and Victor H. Frankel; Lippincott Williams & Wilkins, US; 3Rev Ed edition (2001) ISBN-13: 978-0683302479.

Gray's Anatomy: The Anatomical Basis of Clinical Practice by Susan Standring (Author) Churchill Livingstone; 40 edition (2008), ISBN-10: 0443066841, ISBN-13: 978-0443066849

Clinical Gait Analysis: Theory and Practice by Christopher Kirtley; Churchill Livingstone; 1 edition (2005) ISBN-13: 978-0443100093.

Schaum’s outline of theory and problems of college physics [electronic resource] / Frederick J. Bueche, Eugene Hecht; 9th edition.  King’s College London Athens or NHS Athens username and password required for access.

Williams & Lissner’s Biomechanics of human motion by Barry F. LeVeau; W.B. Saunders, 3rd edition (1992) ISBN  0721657435. 

Introduction to sports biomechanics by Roger M Bartlett, E & FN Spon (1997)  

ISBN  0419208402. 

Sports Biomechanics: Reducing Injury and Improving Performance by Roger M Bartlett , E&FN Spon (1999), ISBN 0 419 18440 6.

Articles (before-lecture reading, with date when needed)

10-10-08
Brandt KD, Doherty M, Lohmander LS. Osteoarthritis. OUP, Oxford, 1998. 

This is an excellent reference work. Read in particular sections from Chapter 7: Pathogenesis of osteoarthritis, 7.3 Subchondral bone, 7.4 Innervation of the joint, 7.5 Muscle in OA.

Hochberg MC, Silman AJ, Smolen JS, Weinblatt ME, Weisman MH. Rheumatology, 3rd edit. Mosby, Edinburg, 2003.

In Volume 2, Section 13 Osteoarthritis and Related Disorders is an excellent, up to date and well illustrated account of the disease. Pay particular attention to Chapter 166 Pathogenesis of OA, by Frank Wollheim, and Chapter 169 Pathology of OA by Peter Bullough. 

Resnick D, Niwayama G. Diagnosis of Bone and Joint Disorders. 2nd edit. W.B. Saunders Company, Philadelphia, 1988.

In Volume 3, Section VIII DEGENERATIVE DISEASES, you will find at the beginning of Chapter 43 Degenerative Diseases of the Extraspinal Locations, a clear coherent account of the aetiology and pathogenesis of osteoarthritis and how it affects the different joints of the body from a radiographic perspective.

Chapter 44 describes the Degenerative Diseases of the Spine.

17-10-08 

Hurley, MV. The role of muscle weakness in the pathogenesis of osteoarthritis. Rheumatic Disease Clinics of North America. 1999;25;283-298.

14-11-08 

Adams MA, Roughley PJ. 2006 What is intervertebral disc degeneration, and what causes it? Spine. 15;31(18):2151-61.
21-11-08

Gray’s Anatomy, 38th edition or later, Churchill Livingston, New York, 1995.

Sections on:

· Functions of Bone and Skeleton

· Structure of Cartilage, paying particular attention to Nutrition and structure of Articular Cartilage 

· Bone as a Tissue, in particular the different cell types

· Microscopic Organisation of Bone, in particular the different tissues types

· Blood vessels and Nerves in Bone

· Ossification: intramembraneous and endochondral.

· Joints: Fibrous and Cartilaginous Joints

28-11-08

McGregor AH Hughes SPF (2002) The Evaluation of the Surgical Management of Nerve Root Compression in Patients with Low Back Pain Part 1: The Assessment of Outcome Spine 27(13), 1465–1470 

McGregor AH, Hughes SP.(2002)  The evaluation of the surgical management of nerve root compression in patients with low back pain: Part 2: patient expectations and satisfaction. Spine. 2002 ;27(13):1471-6; discussion 1476-7
McGregor AH, Dicken B, Jamrozik, K (2006) National audit of post-operative management in spinal surgery. BMC Musculoskelet Disord. 2006 31;7:47.
Timetable

	Week 1

	Day / Date
	Time (hrs)
	Location
	Who 
	Session
	Comments/Preparatory Reading

	Friday

26/9


	9:00 - 10:30 and 11:00-12:30
	G8
	Ruth Mayagoitia-Hill (RMH)
	Introduction to Biomechanics and Linearly Behaving Materials
	

	
	13:30-15:00
	DR
	Anne-Marie Ainscough-Potts
	Prosection / Dissection

Spinal Regions
	

	
	15.30-17:00
	G8
	Rob Brooks
	Connective Tissue
	

	Week 2

	Day / Date
	Time (hrs)
	Location
	Who 
	Session
	Comments/Preparatory Reading

	Friday

3/10


	9:00 - 10:30 and 11:00-12:30
	G8
	RMH
	Non-linear Materials and Linear Motion
	

	
	13:30- 15:00
	DR
	Anne-Marie Ainscough-Potts
	Prosection / Dissection Hip and Shoulder Regions
	

	
	15.30-16:15
	G8
	Rob Brooks 
	Anatomy -  bone 
	

	
	16:15-17:00
	G8
	Barbara Webb
	Anatomy - cartilage
	

	Week 3

	Day / Date
	Time (hrs)
	Location
	Who 
	Session
	Comments/Preparatory Reading

	Friday

10/10


	9:00 - 10:30 and 11:00-12:30
	G8
	Mike Hurley 


	Bone development through the ages leading to the basis of Osteoarthritis 


	Tutorial on specific issues rest v exercise effect on bone, 

weight/BMI cause or effect. 

Three pieces of reading to prepare for tutorial 

	
	13:30- 15:00
	DR
	Anne-Marie Ainscough-Potts
	Prosection / Dissection Knee and Elbow Regions
	

	
	15.30-17:00
	G8
	Peter Malliaras
	Anatomy and pathology of tendons (with comparison to ligament)
	

	Week 4

	Day / Date
	Time (hrs)
	Location
	Who 
	Session
	Comments/Preparatory Reading

	Friday 17/10
	9:00 - 10:30 and 11:00-12:30
	G8
	Mike Hurley
	Osteoarthritis and muscle
	Hurley, MV. The role of muscle weakness in the pathogenesis of

osteoarthritis. Rheumatic Disease Clinics of North America. 1999;25;283-298.

	
	13:30-15:00
	DR
	Anne-Marie Ainscough-Potts
	Prosection/ Dissection

Ankle/foot and wrist/hand
	

	
	15:30-17:00
	G8
	RMH
	Angular motion
	Give out Work Sheet 1

	Week 5

	Day / Date
	Time (hrs)
	Location
	Who 
	Session
	Comments/Preparatory Reading

	Friday 24/10
	9:00-10:00
	G8
	RMH
	Newton’s Laws
	

	
	10:30-12:30
	G8
	RMH
	Forces and Moments
	Give out Work Sheet 2

	
	13:30-15:00
	DR
	Anne-Marie Ainscough-Potts
	Prosection/ Dissection

Nerves and continuous structures
	

	
	15:30-16:30
	G8
	Barbara Webb
	Introduction to joints bringing together all the structures
	

	Week 6

	Day / Date
	Time (hrs)
	Location
	Who 
	Session
	Comments/Preparatory Reading

	Friday 31/10
	9:00 - 12:00
	G8
	Tim Watson
	Tissue Repair
	

	
	13:00-15:00
	Tutorial G8
Lab SH2.6
	RMH, LM
	A Lab  1 Centre of mass
B Tutorial WS 1, 2, 3
	Give out Work Sheet 3

	
	15:30-17:00
	G8
	RMH
	Movement Analysis Equipment
	

	Week 7

	Day / Date
	Time (hrs)
	Location
	Who 
	Session
	Comments/Preparatory Reading

	Friday 07/11
	9:00 –11:00
	Tutorial G8
Lab SH2.6
	RMH, LM
	B Lab  1 Centre of mass
A Tutorial WS 1, 2, 3
	Give out Work Sheet 4

	
	11:30-13:30
	G8
	Lindsay Bearne
	Inflammatory arthropathies
	

	
	14:30 – 16:30
	G8
	Martin Knight
	Articular Cartilage
	


	Week 8

	Day / Date
	Time (hrs)
	Location
	Who 
	Session
	Comments/Preparatory Reading

	Friday 14/11
	9:00 - 12:00
	G8
	RMH
	Movement analysis
	

	
	13:00-14:30
	G8
	Iain Beith 
	Disc tutorial from directed reading 


	Adams MA, Roughley PJ. 2006 What is intervertebral disc degeneration, and what causes it?

Spine.  15;31(18):2151-61.

	
	15:00-17:00


	Tutorial G8
Lab SH2.3
	RMH, TC
	A Lab 2 Gait lab
B Tutorial WS 4
	Give out Work Sheet 5


	Week 9

	Day / Date
	Time  (hrs)
	Location
	Who 
	Session
	Comments/Preparatory Reading

	Friday

21/11


	9:00-12:00
	G8
	Susan Standring
	Nerves anatomy, structure spinal and peripheral nerves, pathology, surgical repair, tensile strength, science v clinical practice
	

	
	13:00-15:00
	Tutorial G8

Lab SH2.3
	RMH, TC
	B Lab  2 Gait lab
A Tutorial WS 4
	

	
	15:30-17:00
	G8
	RMH
	Case Studies
	


	Week 10

	Day / Date
	Time (hrs)
	Location
	Who 
	Session
	Comments/Preparatory Reading

	Friday

28/11


	9:00-12:00
	G8
	RMH
	Impulse, Energy and Power
	

	
	13:00 – 15:00
	Tutorial G8

Lab steps to NNH
	RMH, LM, JB
	A Lab  3 wheelchair propulsion
B Tutorial WS 5
	Hand-in assignment to Academic Centre

	
	15:30-17:00
	G8
	Alison McGregor
	 Spinal surgery 
	McGregor AH Hughes SPF (2002) The Evaluation of the Surgical Management of Nerve Root Compression in Patients with Low Back Pain Part 1: The Assessment of Outcome Spine 27(13), 1465–1470

McGregor AH, Hughes SP.(2002)  The evaluation of the surgical management of nerve root compression in patients with low back pain: Part 2: patient expectations and satisfaction. Spine. 2002 ;27(13):1471-6; discussion 1476-7
McGregor AH, Dicken B, Jamrozik, K (2006) National audit of post-operative management in spinal surgery. BMC Musculoskelet Disord. 2006 31;7:47.


	Week 11

	Day / Date
	Time (hrs)
	Location
	Who 
	Session
	Comments/Preparatory Reading

	Friday 05/12


	9:00-10:30
	G8
	Matt Morrissey
	 Evidence for rehabilitation of ACL
	

	
	11:00 – 12:30
	G8
	RMH
	Friction
	

	
	13:30-15:30
	Tutorial G8

Lab steps to NNH
	RMH, LM, JB
	B Lab  3 Wheelchair propulsion
A Tutorial WS 5
	

	
	16:00-17:00
	G8
	RMH
	Projectiles. Simulation and Applications
	


	Week 12

	Day / Date
	Time (hrs)
	Location
	Who 
	Session
	Comments/Preparatory Reading

	Friday 12/12


	9:00 – 12:00
	G8
	RMH
	Research seminars
	

	
	13:00 – 16:00
	G8
	RMH
	Research seminars
	


Learning outcomes for Dissection Sessions

Week 1 Spinal Regions

Learning Outcomes. Students should:

· Be able to compare and contrast the depth of the vertebrae treated in spinal conditions

· Be aware of the orientation of the muscles and fascia in the regions

· Appreciate the differing nature of the discs between the low back and neck

· Consider the blood supply in particular in the neck region and its possible relevance in clinical practice

· Be aware of the orientation of the nerves in the region and the spinal meninges

· Consider the role that different treatment approaches might have on the anatomical tissues when damaged.

Week 2 Hip and Shoulder Regions

Learning Outcomes. Students should:

· Be able to compare and contrast the regions in terms of the anatomical orientation of the joints, capsules, ligaments, muscles and tendons

· Appreciate the depth of the tissues and the problems of accessibility from the surface

· Consider the role of bursae in the region

· Consider the role that different treatment approaches might have on the anatomical tissues when damaged.

Week 3 Knee and Elbow Regions

Learning Outcomes. Students should:

· Be able to compare and contrast the regions in terms of the anatomical orientation of the joints, capsules, ligaments, muscles and tendons

· Appreciate the depth of the tissues and the problems of accessibility from the surface

· Consider the role of bursae in the region

· Consider the role that different treatment approaches might have on the anatomical tissues when damaged.

Week 4 Ankle/Foot and Wrist/Hand

Learning Outcomes. Students should:

· Be able to compare and contrast the regions in terms of the anatomical orientation of the joints, capsules, ligaments, muscles and tendons

· Appreciate the depth of the tissues and the problems of accessibility from the surface

· Consider the role of bursae (synovial sheaths) in the region

· Consider the role that different treatment approaches might have on the anatomical tissues when damaged.

Week 5 Nerves and continuous structures

Learning Outcomes. Students should:

· Appreciate the pathways of the structures and the tissues that they pass through (and are approximated to)

· Be able to track the nerves from their roots to their distal extent

· Orientate the different plexii

· Appreciate the possible vulnerabilities throughout their journey

· Consider the role that different treatment approaches might have on the nervous tissues when damaged.

Learning Outcomes for the Biomechanics Sessions 

Modelling and Materials

· At the end of this session the student should be able to: explain the basics of biomechanical modelling and mechanics of materials in their own words and 

illustrate them with their own examples in anatomy, injury, sport and their own professional practice

· By solving the Self-study problem worksheets correctly, at the end of the module the student should be able to solve numerical problems in biomechanics, appraise the results obtained and apply the biomechanical principles and numerical results into new situations in their professional practice.

Newtonian Mechanics

· At the end of this session the student should be able to: explain Newton’s three laws of motion in their own words and give examples of them in anatomy, injury, sport and their own professional practice

· At the end of this session the student should be able to: distinguish between linear and angular motion and explain them in their own words and through formulae

· At the end of this lab session the student should be able to find the centre of mass of their own body with their body in different positions and infer the impact this centre of mass shift has on balance attainment and injury potential.

Measurement of Movement

· At the end of the lecture and lab sessions the student should be able to discuss the virtues and faults of equipment commonly found in a gait lab to measure human movement.

Energy, Power and Friction

· At the end of this session the student should be able to: explain friction on linear and curved surfaces, transfer of energy and mechanical power in their own words and give examples of them in anatomy, injury, sport and their own professional practice

· At the end of the lab session the student should be able to discuss the virtues and faults of body-mounted sensors used to measure human movement outside of a laboratory and solve a specific measurement problem using body-worn sensors.

Projectiles and Simulations

· At the end of this session the student should be able to: describe projectile flight through equations and through words, interpret quantitative biomechanical results and apply the quantitative principles learned to new situations, such as through simulations.

Other Learning Outcomes

Intervertebral disc tutorial from directed reading

Students will be able to: 

· Discuss what is known and what is not known about intervertebral discs

· Apply this to scenarios of spinal pain ± referred pain seen in clinical practice.

Biomechanics and articular cartilage in health and disease

Students will have an appreciation of:

· Stress and strain in relation to articular cartilage 

· What is known about the effect of stress and strain on cartilage in health and disease

· Gain an insight into a programme of research work focusing on articular cartilage.

