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SOLE FEEDBACK – Musculoskeletal medicine>
The following pages provide you with templates on which you can record your thoughts as the course proceeds. At the end of the course you can enter your views onto SOLE.

Please answer all questions by selecting the response which best reflects your view.

	
	Strongly Agree
	Agree
	Neutral
	Disagree
	Strongly Disagree

	The content of this module is useful.
	(
	(
	(
	(
	(

	The support materials available for this module (e.g. handouts, web pages, problem sheets) are helpful.
	(
	(
	(
	(
	(

	I receive sufficient feedback and guidance.
	(
	(
	(
	(
	(

	Overall, I am satisfied with this module.
	(
	(
	(
	(
	(


Please use this box for constructive feedback and suggestions for improvement.

	


SOLE FEEDBACK - INDIVIDUAL LECTURERS

Please note that for SOLE, a lecturer’s name will only appear once. This template gives you the opportunity to record your comments about each lecture in the order of delivery.

On the following section, you have an opportunity to record any comments and constructive feedback you have for each lecturer.

	
	The lecture(s) are well structured
	The lecturer explains concepts clearly
	The lecturer engages well with the students

	Lecturer and Lecture Title
	Strongly Agree
	Agree
	Neutral
	Disagree
	Strongly Disagree
	Strongly Agree
	Agree
	Neutral
	Disagree
	Strongly Disagree
	Strongly Agree
	Agree
	Neutral
	Disagree
	Strongly Disagree

	Dr Valentina Caorsi
Molecular basis of muscle contraction
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(

	Prof Matthew  Pickering
Molecular basis and features of muscular dystrophies
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(

	Synovial fluid analysis
Prof Matthew Pickering
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(

	Dr Federico Roncaroli
Energy pathways in muscle and metabolic myopthies
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(

	Dr Duncan Bassett
Bone metabolism and development
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(

	Prof Matthew Pickering
Connective tissue and articulations: structure and function
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(


	Prof Matthew Pickering
Articular pathology, bone injury and repair
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(

	Prof Marina Botto

Rheumatoid arthritis, Osteoarthritis and Reactive arthritis
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(

	Prof Justin Mason
Connective tissue disorders
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(

	Dr Francesco Carlucci

Musculoskeletal Examination Techniques
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(

	Dr Nofal Khalil
Electromyography
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(


	Lecturer and Lecture Title
	Please use this box for additional constructive feedback.

	Dr Valentina Caorsi
Molecular basis of muscle contraction
	

	Prof Matthew Pickering
Molecular basis and features of muscular dystrophies
	

	Prof Matthew Pickering
Synovial fluid analysis
	

	Dr Federico Roncaroli
Energy pathways in muscle and metabolic myopthies
	

	Dr Duncan Bassett
Bone metabolism and development
	

	Prof Matthew Pickering

Connective tissue and articulations: structure and function
	

	Prof Matthew Pickering
Articular pathology, bone injury and repair
	

	Prof Marina Botto

Rheumatoid arthritis, Osteoarthritis and Reactive arthritis
	

	Prof Justin Mason
Connective tissue disorders
	

	Dr Francesco Carlucci
Musculoskeletal Examination Techniques
	

	Dr Nofal Khalil

Electromyography
	


Musculoskeletal medicine
INTRODUCTION
The Musculoskeletal medicine course is taught in the Spring term. 
The components of the course are:  
1. Muscle Physiology and Pathology
a. Molecular basis of muscle contraction
b. Energy pathways in muscle
c. Electromyography

d. Muscular dystrophies

e. Metabolic myopathies

2. Bone and Joint physiology:
a. Bone metabolism and development
b. Connective tissue

c. Articulations: structure and function

3. Rheumatology
a. Articular pathology

b. Rheumatoid arthritis, Osteoarthritis, Reactive arthritis

c. The Connective tissue disorders

d. Musculoskeletal examination techniques

e. Synovial fluid analysis

COURSE STRUCTURE

There are 10 lectures and 1 practical session (electromyography)
ASSESSMENT
Summative Assessment
The course will be examined in a single examination
Part 2 Paper 2 
The questions will be SAQ/SBA/EMQ/online format.

Further details about examinations are provided on the intranet.
Examples of specimen questions
SBA FORMAT – EXAMPLE ONE:
Introduction: 
Molecular basis of muscle contraction
Question:
Thick and thin filaments are involved in muscle contraction. Which molecule is the main component of the thick filament?

A. Troponin

B. Tropomyosin

C. Myosin

D. Actin

E. Creatinine

Answer:
C

Explanation:

Myosin is the major component of the thick filament. Myosin comprises a head (which possesses ATPase activity), neck and tail. The thin filament is an arrangement of actin, tropomyosin and troponin molecules intertwined with each other. 
SBA FORMAT – EXAMPLE TWO:

Introduction: 
The macromolecular ‘building blocks’ of connective tissue include collagens, proteoglycans, elastin and adhesins. There are many types of collagen.

Question: Which type is found in articular (hyaline) cartilage?

A. Type I

B. Type II

C. Type III

D. Type IV



E. Type V

Answer:
B

Explanation:

Collagens are the most abundant body proteins. There are over 19 types divided into many sub-classses. You do not need to learn them all in detail! However, you should know the principal collagen type in bone (type I) and articular cartilage (type II).

(aide memoir: bone = type I, cartilage = type II)

TIMETABLE 2013 – Spring term
Details are correct at the time of going to press. Any amendments will be shown on the intranet.

	Date and campus
	Time
	Lecture topic
	Lecturer

	Friday
8 March 2013

HM-WEC LTIII
	14.00 – 14.45


	Connective tissue and articulations: structure and function
	Professor Matthew Pickering 

	
	15.00 -15.45
	Articular pathology: bone injury and repair
	Professor Matthew Pickering

	
	16.00 - 16.45


	Musculoskeletal examination techniques
	Dr Francesco Carlucci

	Thursday
14 March 2013

HM-WEC LTIII and SR1 
	9.00 – 09.45

HM-WEC LTIIII
	Molecular basis of muscle contraction 
	Dr Valentina Caorsi

	
	10.00 – 10.45

HM-WEC LTIII
	Electromyography – introduction
	Dr Nofal Khalil

	
	11.00 – 11.45

HM-WEC SR1


	Electromyography – practical 
	Dr Nofal Khalil

	Friday
15 March 2013

CXLB

8th floor lecture theatre / lab block


	14.00 – 14.45


	Energy pathways in muscle and the metabolic myopathies
	Dr Federico Roncaroli

	
	15.00 -15.45
	Molecular basis and features of the muscular dystrophies
	Professor Matthew Pickering

	
	16.00 – 16.45


	Synovial fluid analysis
	Professor Matthew Pickering

	Friday
22 March 2013

HM-WEC LTIII 
	9.00 – 09.45


	Bone metabolism and development
	Dr Duncan Bassett

	
	10.00 -10.45
	Rheumatoid arthritis, Osteoarthritis and Reactive arthritis
	Professor Marina Botto

	
	11.00 – 11.45


	The Connective tissue disorders
	Professor Justin Mason


Learning objectives – Graduate entry, Spring term 2013
These session objectives may include tasks you should be able to carry out after you have completed the relevant activity. They provide you with a way to assess how well you are keeping up with the material. Note that they are also provided to the external examiners as a guide to what you should know at the end of the course.

MUSCLE PHYSIOLOGY AND PATHOLOGY
Lecture: Molecular basis of muscle contraction (Valentina Caorsi)

Learning Outcomes:  Students will be able to:

· Describe the actin-myosin cross-bridging cycle

· Describe the organisation of individual myocyte and motor unit 

· Describe the processes involved in depolarisation and intracellular calcium flux
· Describe the structure of the thin and thick filaments in muscle 

Lecture: Molecular basis and features of the muscular dystrophies (Matthew Pickering)

This lecture will discuss the muscular dystrophies, a group of genetic disorders characterized by progressive skeletal muscle degeneration and weakness. It will focus on the pathophysiology of the commonest dystrophies.

Learning Outcomes:  Students will be able to:

· Define muscular dystrophy 
· Understand how muscular dystrophies may be inherited. Give one example of X-linked, autosomal recessive and autosomal dominant muscular dystrophy
· Understand how these conditions manifest clinically (NB detailed knowledge of individual syndromes is not required)
· Explain the histological differences between myopathy and dystrophy 
· Understand the significance of an elevated blood level of creatinine kinase (also termed creatinine phosphokinase and referred to commonly by physicians as ‘CK’ or ‘CPK’).

Lecture and practical session: Electromyography (Nofal Khalil)

This session will comprise a lecture that introduces electromyography and then a practical session will demonstrate the equipment used and the information this investigation provides. There is no need to understand in detail how electromyography works. The purpose is to become familiar with the information this investigation can provide. Please use the learning objectives below to focus your reading. 
Learning Outcomes:  Students will be able to:

· Understand how electromyography differentiates between myopathic and neuropathic lesions
· Give examples of when this investigation might be used in the clinic
Lecture: Energy pathways in muscle and the metabolic myopthies (Federico Roncaroli)

This lecture will discuss the basic concepts of metabolism in muscle fibres. Then the metabolic myopathies will be discussed. These are a heterogeneous group of conditions in which there are abnormalities in muscle energy metabolism. These may be primary (e.g. glycogen storage disorders) or secondary (e.g. electrolyte disturbances).

Learning Outcomes:  Students will be able to:

· Describe the bioenergetics of muscle contraction

· Short-term energy source: role of creatinine phosphate, creatinine kinase and myokinase

· Intermediate-term energy source: anaerobic glycolysis i.e. the break-down of glucose to lactate and pyruvate and conversion of ADP to ATP (mainly type II fibres that have few mitochondria and many glycogen granules)

· Long-term energy source: oxidative phosphorylation i.e. aerobic process that generates ATP from fat, carbohydrate and protein (type I fibres are suited to this as thay have many mitochondria and lipid droplets)
· Understand the different types of metabolic myopathy

· Briefly describe the key types of primary metabolic myopathies i.e. (1) glycogen storage disorders, (2) lipid disorders and (3) mitochondrial disorders (NB detailed knowledge of individual syndromes is not required)

· Describe the common glycogen storage disorder: Myophosphorylase deficiency (also termed: McArdle’s syndrome, glycogen storage disorder type V)

BONE AND JOINT PHYSIOLOGY
Lecture: Bone metabolism and development (Duncan Bassett)

This lecture will discuss bone structure and development, bone remodeling and chondrocyte biology. Osteoporosis and Paget’s disease of bone will be discussed as two examples of bone disorders. (NB detailed knowledge of transcription factors and signaling molecules involved in bone and cartilage homeostasis and development is not required)

Learning Outcomes:  Students will be able to:

· Define bone structure

· Explain the difference between intramembranous and endochondral ossification

· Define the role of the osteoblast, osteoclasts and chondrocyte

· Outline the bone remodeling cycle in adult bone

· Define osteoporosis, list its common causes and outline treatment strategies that may be used
· Define Paget’s disease and the bone pathology seen in this disorder

Lecture: Connective tissue and articulations: structure and function (Matthew Pickering)

This lecture will discuss the composition of the extracellular matrix. It will describe collagen biology. The structure and types of articulation (joints) and structure of synovium and articular cartilage will also be discussed. Examples of heritable collagen disorders will be discussed. These include: Osteogenesis imperfecta, Marfan’s syndrome and Ehlers-Danlos syndrome. (NB detailed knowledge of individual syndromes is not required)

Learning Outcomes:  Students will be able to:

· List the main components of the extracellular matrix

· Know the principal type of collagen in bone and articular (hyaline) cartilage

· List the main collagen-cleaving enzymes (collagenases)

· Describe what is meant by synarthrosis, diarthrosis, amphiarthrosis

· Describe the structure of articular cartilage and synovium

· List the key features of the heritable collagen disorders: osteogenesis imperfecta, Marfan’s syndrome and Ehlers-Danlos syndrome.
Lecture: Articular pathology, bone injury and repair (Matthew Pickering)

This lecture will review the mechanism by which connective tissue turnover occurs. We will discuss the matrix metalloproteinases, aggrecanases and cathepsin K as examples of important proteases in connective tissue turnover.  We will then discuss the pathology seen in rheumatoid arthritis (the commonest chronic inflammatory disease of joints) and osteoarthritis. (NB detailed knowledge of cytokine abnormalities and cytokine inhibiting treatments is not required). 
Learning Outcomes:  Students will be able to:

· Define what is meant by matrix metalloproteinase and give some examples of their substrates
· Define what is meant by ADAMTS protease and understand that aggrecanases are important in the turnover of proteoglycan in articular cartilage 

· Understand that cathepsin K is important protease in bone matrix turnover

· Define two abnormalities seen in the synovium of patients with rheumatoid arthritis
· Understand the importance of the inflammatory cytokine, tumour necrosis factor-( (TNF-() in rheumatoid arthritis pathology.
· Define two abnormalities seen in the cartilage and two abnormalities seen in the bone in the osteoarthritic joint.
RHEUMATOLOGY
In many cases, rheumatological diseases are disorders of the immune system. Consequently, the basic science underlying these diseases involves understanding not only the anatomy and physiology of the joint, but also an understanding of the basic concepts of autoimmunity. 

In this module we select four important types of rheumatological disease: (1) Rheumatoid arthritis, (2) Systemic Lupus Erythematosus [SLE], (3) Osteoarthritis and (4) Reactive arthritis
These represent common conditions a hospital rheumatologist would encounter. We want you to understand the key aspects of these conditions in a structured way. Therefore a worksheet (see below) has been developed which we hope will allow you to achieve this. After the relevant lectures you should be able to complete the worksheet for these four important rheumatic diseases.  
There are many other conditions that are treated by rheumatologists but these are much less common and not relevant at this stage of training. However, important examples of these will be covered later during your clinical attachments.

The GALS lecture will describe ways in which these disorders are differentiated clinically; this means ‘at the bed-side’ so relies on recognizing the conditions by history taking and clinical examination. 

In the synovial fluid analysis lecture we will explain the importance of this investigation in the diagnosis of septic arthritis (infection within a joint) as well as its role in detecting synovial fluid crystals (these are important in the diagnosis of crystal arthritis of which gout is the most common).  
Lecture: Rheumatoid arthritis, Osteoarthritis and Reactive arthritis (Marina Botto)

An overview of (1) rheumatoid arthritis the commonest chronic inflammatory joint disease, (2) osteoarthritis, a major cause of joint disability in the ageing population and (3) reactive arthritis, an infection-induced systemic illness characterized by sterile joint inflammation.  

Learning Outcomes:  Students will be able to:

· describe the pathogenesis, clinical features and management of rheumatoid arthritis

· understand the significance of a ‘rheumatoid factor’
· understand the importance of anti-CCP antibodies in rheumatoid arthritis

· describe the typical joints affected by osteoarthritis

· define the term ‘reactive arthritis’ and summarise how it may present

· understand that ‘reactive arthritis’ is part of a family of inflammatory arthritic syndromes termed ‘seronegative spondyloarthroapthies’ (NB detailed knowledge of these conditions is not required)
Lecture: The Connective Tissue Disorders (Justin Mason)

An overview of systemic lupus erythematosus (SLE), the major example of human systemic autoimmune disease, and the most frequent connective tissue disorder. You will also be taught about other connective tissue diseases but only need to be aware of the key features of these conditions.

Learning Outcomes:  Students will be able to:

· describe the pathogenesis and clinical features of SLE
· understand the importance of autoantibody measurement in the assessment of connective tissue disease and list the important antibodies associated with (1) SLE, (2) scleroderma, (3) Sjogren’s syndrome and (4) polymyositis
· briefly list the key features of Sjogren’s syndrome, scleroderma and polymyositis (NB detailed knowledge of these conditions is not required)

· understand what is meant by the term ‘overlap syndrome’ in the setting of connective tissue disease
Lecture: Musculoskeletal Examination (Francesco Carlucci) 
The GALS screen (G gait, A arms, L legs, S – Spine) is a validated examination technique to screen for the presence of musculoskeletal disease. In other words it is a rapid examination technique that will detect the presence of joint problems. Once identified more detailed examination of the affected joint is performed. Conversely, if the GALS examination is normal there is no need to perform detailed examination of individual joints or the spine. 

Learning Outcomes:  Students will be able to:

· describe and perform the GALS examination

· define the following commonly used rheumatological terms:  arthritis, arthralgia,        subluxation, synovitis
· describe the pattern of joint disease in rheumatoid arthritis, osteoarthritis and reactive arthritis 
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The GALS examination is demonstrated in a video teaching module on the intranet – see https://education.med.ic.ac.uk/Skills/Examinations-KM/index.html
Lecture: Synovial fluid analysis (Matthew Pickering)

An overview of synovial fluid analysis and the information this provides in the assessment of individuals with joint disease.

Learning Outcomes:  Students will be able to:

· understand the importance of arthrocentesis and its general contraindications and potential complications 

· describe the clinical features of gout
· describe the crystals seen within the synovial fluid in gout

· describe the role of synovial fluid examination in septic arthritis
Worksheet for Rheumatology

It is anticipated that each cell of the table should contain between 1 to 5 essential facts. Example: Pathogenesis of rheumatoid arthritis could be -  (1) activation of macrophages within the joint, (2) production of TNF and IL-1, (3) inflammation and (4) destruction of bone and cartilage by metalloproteinases”.  

	
	Rheumatoid arthritis
	Osteoarthritis
	Reactive arthritis
	SLE

	Aetiology (including genetics)


	
	
	
	

	Demography (age, sex)


	
	
	
	

	Pathogenesis


	
	
	
	

	History


	
	
	
	

	Examination


	
	
	
	

	Blood investigations


	
	
	
	

	Radiology


	
	
	
	

	Treatment


	
	
	
	


Recommended reading

Textbook of Orthopaedics, Trauma and Rheumatology
Edited by Rashid Luqmani, James Robb, Daniel Porter, John Keating

Mosby Elsevier 

ISBN: 978-0-7234-3389-7

Hyperlink: http://www.elsevier.com/wps/find/bookdescription.cws_home/714456/description#description
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The Gout – 1799 – James Gillray  � HYPERLINK "http://en.wikipedia.org/wiki/James_Gillray" ��http://en.wikipedia.org/wiki/James_Gillray�
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