BSc in Medical Sciences with Surgery and Anaesthesia 2011-12 – course outline
Introduction
This course focuses throughout on the scientific principles underlying surgical and anaesthetic practice - it is the why of surgery and anaesthesia, not the how.  The practice of modern surgery and anaesthesia is becoming even more scientific and evidence- based. The course will focus on the science behind the scalpel. Students will be encouraged to critically evaluate scientific evidence from primary sources. It is not the aim of the course for students to memorise large amounts of information on the mechanics of how clinical procedures are performed.  Rather, we anticipate that students will develop improved scientific understanding and analytical skills.  Ideally, when introduced to a new surgical scenario they should be able to identify the likely physiological and pathological processes underlying the case, and the possible effects of interventions and how these would be assessed.  The content of the modules is closely coordinated, so that there is integration without repetition.

This course will comprise three 5-week taught modules (see below) and either a research project or a specialist course (two 5-week modules).

Course Director and Chair of Examiners:  Professor A McGregor   a.mcgregor@imperial.ac.uk

Aims and Objectives

Provide a course that will allow the students to develop an understanding of the important scientific principles that affect every aspect of surgery and anaesthesia from basic molecular mechanisms to the design and interpretation of surgical trials.
Content
· Regeneration, Repair and Cancer Control

· Perioperative Medicine 
· Technology and Clinical Safety 
Format of teaching
Teaching methods will include lectures, seminars, student presentations, discussions, debates, clinical demonstrations, practicals and tutorials.

Module 1: Regeneration, repair and cancer control
Module Director:  Mr Duncan Spalding
d.spalding@imperial.ac.uk 
Module Leaders: 

Dr Sarah Blagden
s.blagden@imperial.ac.uk
Dr Ana Costa-Pereira
a.costa.pereira@imperial.ac.uk

Aims  

This module aims to introduce new areas of knowledge that include stem cells, miRNAs and siRNAs and others such as immunotherapy and gene therapy.The first part of the module will focus on the physiological and pathophysiological responses following surgery and has three major components - healing and lack of healing; tissue regeneration and tissue compensation; cancer as a model of surgical success or failure.
Healing and lack of healing will concentrate on the failure to repair internal tissues following invasive surgery. It will include the mechanical and biological properties of the tissues and the interaction of these with the physiological status of the patient; the scientific considerations that underlie strategies to improve healing; some future prospects for improved post-surgery healing. 
Content 
· Tissue regeneration and compensation

· Healing and stem cells
· Cancer as a model of surgical success or failure
· Cancer stem cells

· Cancer immunotherapy

· siRNAs and miRNAs

· Gene Therapy
Module 2: Perioperative Medicine 
Module Director:  Dr Michael Wilson   michael.wilson@imperial.ac.uk
Module Leaders: 

Dr Daqing Ma
d.ma@imperial.ac.uk

Dr Istvan Nagy
i.nagy@imperial.ac.uk 

Dr Nandor Marczin
n.marczin@imperial.ac.uk 

Aims
The aim of this module is to provide a course on the mechanisms of anaesthesia and analgesia. Students will develop their understanding of anaesthesia and pain medicine from molecular biology, through central nervous system activity and into clinical applications. In particular links between laboratory and clinical research are made so that pharmacological targets for anaesthesia and analgesia can be identified and the safe use of drugs recognised in different population groups. 

The aim of second part of  module is to allow the student to develop an understanding of the importance of infection and immunity in the response to surgery, the ways in which these influence the healing process, whether beneficially or pathologically, and the rationales behind therapeutic and immunomodulatory interventions. Or, if you like, think of it another way - what will save more lives in the long-term, transplantation of pig organs into humans, or persuading Profs to wash their hands after every patient they examine?
Content 
· Mechanisms of anaesthetic action

· Mechanisms of analgesic action

· Applied pharmacology

· Physiological Responses to Pain

· Laboratory & Clinical Studies of Pain Mechanisms

· Principles of Pain Management

· Sepsis and shock

· Peri and post-operative infections

· Transplantation biology
Module 3: Technology and Clinical Safety 
Module Director

Dr Rajesh Aggarwal
rajesh.aggarwal@imperial.ac.uk

Module Leaders
Dr Richard Abel
r.abel@imperial.ac.uk
Professor Justin Cobb
j.cobb@imperial.ac.uk 
Dr Nick Sevdalis
n.sevdalis@imperial.ac.uk 

Aims
The aim of this module is to introduce an understanding of the use of engineering principles and technology to the practice of medicine. The use of engineering in medicine is frequently referred to as bioengineering. Since engineering, biology and medicine are all diverse, the subject of bioengineering is, by its very nature, varied and wide. Although in Imperial College we are lucky to be able to provide the right mix of skills to lead the way in many areas of bioengineering, there is no way the entire subject can be taught in a short  module. 
The module will include an introduction to basic engineering terms and principles and apply them to the design of implants, fracture fixation methods, and the biomechanics of movement and function.  It will also focus on how new technologies are applied to surgery, how they are designed, their advantages and limitations, and how they are integrated into clinical practice. Imperial College is a pioneer of new surgical technologies and clinical safety, and this module will draw heavily on this expertise.  The main areas will be imaging techniques, minimally invasive surgery and clinical safety.
Content
· The design of medical implants and the body’s response to them

· Materials influence on implant success from mechanical and physiological impact

· Biodynamics of human performance

· Imaging techniques

· Robotics

· Minimally invasive surgery

· Implementation of new techniques to clinical practice

· Safety of surgery and new technology

Modules 4 and 5

Projects

A wide variety of projects will be offered from the research groups within the Division of Surgery, Oncology, Reproductive biology and Anaesthetics
