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SCANNING, LIFE SUPPORT, COMPUTER CONTROLLED EQUIPMENT

i. sensors (analogue and digital), data measured and its use
Sensors used in ITU units such as temperature, blood pressure, central venous pressure, etc, (no more than 2).
Allows 24/7 monitoring. Alarms sounding. Frees up staff.
Accurate reading / recording.
New born babies and wristbands to prevent being taken from the ward.
Calibration needed to check accuracy.
Other examples include: Robotic surgery, Cochlear implants, Laser eye surgery, Intelligent pills, Bionic limbs
ii. scanning devices; MRI (magnetic resonance image); CAT (computerised axial tomography) - refer to body scanning and blood tracking in patient care 

MRI: provide a tremendous level of detail on tissue information, i.e. very good for detecting brain tumours
CAT: produces a complete 3D model of a patient’s bones and internal organs. 
PET: produces three-dimensional image or picture of functional processes in the body 

iii. Advantages and disadvantages of scanning devices
	Advantages
	Disadvantages

	· Allows (accurate) diagnosis without the need for surgery
· Leads to faster recovery
· Removes the danger of post operative infections.
· Surgeon better prepared as knows what he is going to find before cutting open the body

	· Expensive to purchase or to run/maintain
· Can be claustrophobic
· Could result in the loss of traditional diagnostic skills
· Have to keep still for long periods in MRI
· Health risks – increased risk of cancer - exposure to radiation.
· Patients with pacemakers and metallic limbs cannot go through scanners
· Need for expert training / interpretation
· Postcode lottery



iv. Backup and recovery procedures

v. New and future developments and limitations.
[Database impact] Records can be updated instantly, full information available at the bed side without having to fetch and return paper records (i.e. less time wasted on admin)
Reasons: Infected blood given to a patient now able to track source, who else had the blood.
Ensure right patient is operated upon. Save doctors’ time at the bedside. Can call up a patients’ record from anywhere and see things like X-rays online. Link with GP surgeries improved so that GP can see what is happening to their patient and consultant can see everything about the patient that the GP knows. Better patient tracking. Less storage space needed. Mailmerge of info from

MEDICAL DATABASES
i. electronic patient record keeping (EPR)
	Advantages
	Disadvantages

	· Easy to trace the spending of individual areas
· Cheaper sourcing of materials and items when buying bulk
· Budgets are set early on so that they can be adhered to
· Allows overall monetary control to be decentralised 

	· Expensive patient care has to be balanced with the budgetary controls
· Epidemics cannot be planned for
· New procedures tend to be expensive
· Drug bills are expensive


For budgeting and financial system managing payroll of each department:

ii. Blood bar coding and tracking systems ISBT 128
Blood bar coding allows the tracking of blood from its donation to its use.
[bookmark: _GoBack]Bracelet with a barcode worn by patient is matched with bar code on the blood bag / donor.
	Advantages
	Disadvantages

	· Allows 24/7 monitoring
· Alarms sounding
· Frees up staff
· Accurate reading / recording
· Spotting trends in patient symptoms
· Allows remote monitoring of patients
· New born babies and wristbands to prevent being taken from the ward.

Can track a patient / donor if given bad blood (CJD, hepatitis, cross contamination).
Better stock control of the blood.
Makes sure patient gets the right type.
	· Damaged bar codes can cause delays
· Sensors used in ITU units such as temperature, blood pressure, central venous pressure, etc.

· Calibration needed to check accuracy.



iii. use of the Internet, intranets and extranets
Networks in Hospital [Advantages]
Peripheral equipment sharing – allow doctors to see to see X-Rays / patient information at bedsides.
User Management / Monitoring   - allow consultant to access privileged information from home - - - ALLOW users to access to information which non-medical staffs cannot have
Central; control of security – allow additional security to valuable information to stay inside hospital

iv. distributed medical databases

v. backup and recovery procedures

EXPERT SYSTEMS

i. Artificial Intelligence 
Software is now being developed which will enable computers to learn and reason. e.g. Some chess game programs get better the more they are played.

AI research includes –
· Language processing - understanding and speaking languages as well as humans. 
· Computer vision - recognising and analysing objects.





Given this notion of intelligence the following kinds of problems arise in constructing the epistemological part of an artificial intelligence:
i. What kind of general representation of the world will allow the incorporation of specific observations and new scientific laws as they are discovered?
ii. Besides the representation of the physical world what other kinds of entities have to be provided for? For example, mathematical systems, goals, states of knowledge.
iii. How are observations to be used to get knowledge about the world, and how are the other kinds of knowledge to be obtained? In particular what kinds of knowledge about the system's own state of mind are to be provided for?
iv. In what kind of internal notation is the system's knowledge to be expressed?


According to this definition intelligence has two parts, which we shall call the epistemological and the heuristic. 
The epistemological part is the representation of the world in such a form that the solution of problems follows from the facts expressed in the representation. 





The heuristic part is the mechanism that on the basis of the information solves the problem and decides what to do. Most of the work in artificial intelligence so far can be regarded as devoted to the heuristic part of the problem. This paper, however, is entirely devoted to the epistemological part.







ii. Neural networks and how parallel processors work
Neural networks.- The current technology for this is only in its infancy. Nothing to do with computer networks, neural networks try to mimic the way that the human brain works (neurons, synapses etc). Work on neural networks is being carried out in the field of image analysis, pattern analysis, financial trends etc

Requirements
HARDWARE - Parallel processors with powerful capabilities to handle numbers very quickly
SOFTWARE - Languages such as OCCAM
How does a parallel processor handle an instruction? - Instruction is split up and each processor does part of it

iii. Software languages (PROLOG, ASPRIN)
Aspirin is a language used in neural networks (Using a MIGRAINES interface).

iv. Expert system shells (knowledge base, inference engine, user interface) Main components of Expert Systems
User Interface
 The method by which the expert system interacts with a user

Inference engine
The main processing element of the expert system / applying rules to the system or situation
Knowledge base
Collection of rules or other information structures derived from the human expert.






v. How expert systems work

vi. medical uses of expert systems e.g. MYCIN, NEOMYCIN etc.

vii. advantages and disadvantages of expert systems in health service 
	Advantages
	Disadvantages

	Wider capacity of information:
· The computer can store far more information than a GP. It can draw on a wide variety of sources such as stored knowledge from books, case studies to help in diagnosis and advice on things such as prescriptions / symptoms
· Data can be kept up-to-date e.g. adding more results of radiology scans / constant updating

Reliability & accuracy:
· The computer does not 'forget' or make mistakes – remembers obscure cases of heart diseases
· The expert system is always available 24 hours a day.
· Will never 'retire'. – no loss of expertise
· Provides accurate predictions with probabilities of all possible problems with more accurate advice especially for obscure illnesses

Convenience:
· The system can be used at a distance over a network. Therefore rural areas or even poorer third world countries have access to experts.
· People can do an initial diagnosis from home saving them travel and time costs especially if in a rural area or have long waiting lists to see a GP, e.g. if you suspect your child has a rash you could quickly check the symptoms for meningitis.
· 
Doctor and patient relations:
· Gives the doctor more time to deal with other patients / saves overloading doctors in epidemic/pandemic / more time to deal with serious cases
· Some people prefer the privacy of 'talking' to a computer rather than talking to a GP

New recruits:
· It can help train young doctors in unfamiliar diseases.
· Cheaper to update than to train doctors
· Training using simulators 
Using NHS direct allows self-diagnosis 
	· Lacks the 'human touch' – lack of personal contact

· Expert systems have no "common sense". They have no understanding of what they are for, nor of what the limits of their applicability are, nor of how their recommendations fit into a larger context. If MYCIN were told that a patient who has received a gunshot wound is bleeding to death; the program would attempt to diagnose a bacterial cause for the patient's symptoms.

The system and equipment:
· Over reliance on IT system / Loss of doctor expertise
· Cost to buy and set up the system

Disinformation:
· Dependent upon the correct information being given. If data or rules wrong the wrong advice could be given. / GIGO
· Expert systems can make absurd errors, such as prescribing an obviously incorrect dosage of a drug for a patient whose weight and age are accidentally swapped by the clerk.

Mis-interpret:
· Some people do not like to talk to a computer
· People can convince themselves that they are worse than they from misusing the online version
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