AAA Interoperative Use Case
Description
	Use Case 1
	AAA Intraoperative process

	Goal
	Pete patient’s procedure is complete, patient transfer to intensive care unit 

	Preconditions
	At 07:30 theatre sends for Pete Patient. ORMIS (Theatre data collection form) is generated from the booking and theatre list. 	Comment by Martin: Preoperative assessment must have been completed

	
	Pete patient has been identified on the ward, but theatre staff identifies him again and runs through the theatre checklist [See preop check use case].

	
	Pete Patient is placed on a trolley and is then taken to theatre/anaesthetic room by the anaesthesia provider (US) or porter (UK).	Comment by Martin: Wouldn’t always happen

	
	Anaesthesia machine checks need to be done 	Comment by Martin: If automatic this will normally happen when the machine is switched on. The latest check time should be copied forward to successive anaesthetic records. Note that if anaesthetic rooms are used then there will be several checks

	
	WHO checklist confirmed

	Success End
	Pete patient’s procedure is complete, transferred to an intensive care bed and transported to ITU.

	Failed End
	Pete patient’s procedure is not completed (Not feasible – either abandonded, alternative bypass graft or intraoperative death), transferred to an intensive care bed and transported to ITU. 

	Actors
	Pete patient, Dr Periop, Nursing Assistant, Anaesthetic Monitor, Anaesthetic Machine/ Ventilator(s), Dr. Surgeon Junior, Dr Surgeon Registrar, Dr Knife

	Trigger
	The theatre data collection form is generated from the booking and theatre list system (ORMIS).

	Expected Frequency
	2 – 10 * weekly

	Assumptions
	It is assumed that the actor Pete Patient is involved in all use case actions 



Scenario
Core (Enter the core events of this use case)
	Actor
	Action

	Dr Periop
	The I.V. and arterial lines are placed by Dr Periop after alcohol prep to site.	Comment by Alan: IV line is placed for drug administration	Comment by Martin: Probably chlorhexidine would be used, could depend on trust policy

	Dr Periop
	1% lidocaine) is injected subcutaneously and a 16G I.V. catheter placed in the dorsum of the right hand by Dr Periop.	Comment by Martin: Stick figures on paper record to record sites	Comment by Martin: If this failed then needs noting and move to left hand

	Dr Periop
	1% lidocaine is also injected subcutaneously over the left radial artery and a 20G arterial line is sited by Dr Periop.  

	Anaesthesia nurse, Dr Periop
	Monitoring is then connected by the nursing assistant (ECG leads, pulse oximeter, blood pressure cuff) and the arterial line is connected by Dr Periop.	Comment by Alan: Monitoring is connected for patient safety and to obtain vital signs. The arterial line is to have continuous direct pressure monitoring in a case with a lot of blood loss and haemodynamic aberrations.

	Dr Periop
	Pete patient is then asked to sit up in the edge of the bed and is given 2mg midazolam IV by Dr Periop.	Comment by Alan: For conscious sedation	Comment by Martin: More detail needed

	Dr Periop
	A T9-T10 epidural catheter is then placed by Dr Periop using local anaesthetic under aseptic conditions.	Comment by Alan: For intraoperative anaesthesia and postoperative pain relief

	Dr Periop
	An infusion of 1000 ml Hartmann solution is started via intravenous catheter.	Comment by Martin: Could be different fluid

	Dr Periop
	A test dose is given Dr Periop into the epidural catheter of 3ml of 0.5% bupivacaine with 1:100000 epinephrine. 	Comment by Alan: This tests that the epidural catheter is not in a vein or the subarachnoid space

	Dr Periop
	Anaesthesia is induced on Pete Patient in the anaesthetic room by Dr Periop using 150mg propofol IV and 200ug fentanyl I.V. 	Comment by Alan: Local anaesthetics are normally entered as a volume of a formulation i.e. 30ml of 0.5% bupivacaine. Intravenous meds are usually entered in mg such as 2mg midazolam.


	Dr Periop
	Pete patient is ventilated with a  mask and 50mg atracurium is administered I.V by Dr Periop.

	Dr Periop
	Dr. Periop performs direct laryngoscopy using a laryngoscope fitted with a macintosh number 3 blade.

	Dr Periop
	Dr Periop notes the grade of intubation and finds this is Cormack and Lehane grade 4 (no direct visualisation of the vocal cords).

	Dr Periop
	Dr. Periop inserts a single use bougie into the trachea without direct visualisation and passes a cuffed 8mm oral endotracheal tube [has dimension, type].

	Dr Periop
	Once confirmation of tube placement has occurred, using a stethoscope to auscultate breath sounds, and capnography ETCO2 waveform (40mm (US) and 5.3kPa (UK) would be approximate values observed), anaesthesia is maintained using 1% end tidal isoflurane, 40% oxygen in air 2l/min, 6l/min carrier gas flow and airmix from the anaesthetic machine, using a circle system with CO2 absorber. Dr. Periop notes in the AIMS system that this was a Cormack and Lehane grade 4 view at laryngoscopy and records an anaesthesia alert for future procedures to warn of potentially difficult intubation. [Use “difficult intubation” term.] 	Comment by Alan: Total gas flow is flow in litres per min of all gases combined and proportion of oxygen in this total is recorded as a percentage. Component gas flows could be acquired automatically from the anaesthetic machine. 


	Anaesthetic Monitor
	The anaesthetic monitor records vital signs – heart rate, blood pressure (invasive and non-invasive, systolic, diastolic and mean), oxygen saturation (using a pulse oximeter), respiratory rate, end tidal CO2, temperature (core/nasopharyngeal), neuromuscular blockade (using a peripheral nerve stimulator, T4/T1 ratio e.g. 0.6).	Comment by Alan: The number of vital signs channels recorded can be routinely around 20 and can be up to around 40

	Dr Periop
	At this time, still in the anaesthetic room, a large bore rapid infusion catheter is placed in Pete Patient’s ante-cubital fossa by Dr Periop.	Comment by Alan: This is to allow for rapid infusion of the patient.	Comment by Martin: Needs size, technique (e.g. Seldinger) and laterality to be recorded

	Dr Periop
	A right internal jugular triple lumen catheter is also placed into Pete Patient by Dr Periop under aseptic conditions. The CVP catheter is connected to a transducer and Pete Patient’s CVP is monitored continuously.	Comment by Alan: This is used for CVP monitoring and drug administration, especially inotropes and/or vasodilator infusions. 
	Comment by Martin: Tony Madden suggests that ultrasound might be used at this point

	Dr Periop, Nursing Assistant
	Pete Patient is then transferred to the theatre and placed on the operating table. Several people help with the transfer using a ‘pat slide’ and ‘slidy sheet’. The monitoring remains connected as the anaesthetic monitor travels from the anaesthetic room with Pete Patient into theatre.

	Anaesthetic Machine, Ventilator
	Pete is then connected via the anaesthetic circuit and HME filter to the anaesthetic machine. A ventilator is used to ventilate Pete’s lungs.

	Dr. Surgeon Junior
	A urinary catheter is placed at this time by Dr. Surgjunior.	Comment by Alan: The urinary catheter is monitored for hourly outputs (routinely 80ml/h).

	Dr Periop
	The patient is placed in a supine position. All lines are arranged.

	Dr Periop
	A fluid warmer and hot air blower are used to keep Pete Patient warm.

	Dr Periop
	His temperature is monitored by a nasal temperature probe.

	Dr Periop, Dr Knife
	Dr. Knife also requests a nasogastric tube (16-18 French) which is placed by Dr. Periop at this time.	Comment by Alan: The nasogastric tube is used to remove stomach contents and to decompress the stomach to facilitate surgical access.
	Comment by Martin: Need to record laterality	Comment by Martin: Need to record whether easy or difficult and if difficult then record details

	Dr Knife
	Once the patient is settled in theatre, Dr. Knife starts the operation. 	Comment by Martin: WHO checklist – IMPORTANT

	Scrub Nurse
	The abdomen is cleaned with iodine.

	Scrub Nurse
	Disposable paper drapes are used to create a sterile area.

	Dr. Surgeon Junior, Dr Surgeon registrar, Dr Knife, scrub nurse
	A transverse incision is used. Dr. Knife is assisted by Dr. Surgeon Registrar and Dr. Surgeon junior. There is a nursing assistant present who also helps with the procedure.

	Dr Knife
	Dr. Knife uses a trouser (bifurcated) graft to replace the damaged aorta and iliac vessels. [405522001] 

	Dr Periop
	Dr. Periop maintains the level of anaesthesia with isoflurane/air and oxygen, using fentanyl where necessary.	Comment by Alan: This could be intermittent bolus or a continuous infusion.

	Dr Periop
	Dr Periop uses a muscle relaxant (bolus 10mg/½ hour atracurium or continuous 25-30mg/hr) to maintain adequate neuromuscular blockade for surgical access. This is monitored using a peripheral nerve stimulator.

	Dr Periop
	Dr Periop places a transthoracic echo probe [Exceptional cases. More usually oesophageal Doppler monitoring of blood flow in the descending aorta.] into Pete Patient’s oesophagus to monitor cardiac output. A pulmonary artery catheter was not available.   	Comment by Alan: You would record cardiac output n litres per minute, cardiac index n litres per metre squared per minute, stroke volume n ml, FTC n ms and may derive and record indices such as systemic vascular resistance, lookup units.

	Dr Periop, Dr Knife
	Dr Periop gives a dose of antibiotics (cephazolin 2g IV) at Dr Knifes request. [Timing reflects UK practice.] – commonly given prior to start of surgery

	Dr Periop
	 After infusing the antibiotic for 10 minutes, the Dr Periop notes that Pete patient has developed a rash, indicating allergy to the antibiotic. 

	Dr Knife
	 When Dr Knife has completed the incision and initial dissection of the aneurysm sac, an aortic cross clamp is placed and the time and event are noted in the anaesthetic record. 


	Dr Periop
	There are a couple of problems intraoperatively. Pete Patient loses a lot of blood (3 litres) due to surgical difficulties, and a cell saver is used to collect some of this blood, nearly 3 litres of which is transfused back into him.	Comment by Alan: Fluids out would be urine and blood, fluids in would blood and blood products, colloids and crystalloids.	Comment by Martin: Tony Madden mentions that there are many disposables etc. that must be recorded

	Dr Periop
	Pete receives a blood transfusion (2 units of packed red blood cells) and a platelet transfusion before the end of the operation [See blood products use case].

	Dr Periop
	During the operation Dr. Periop also starts a norepinephrine infusion (up to 0.2 to 1.3ug/kg/min) by continuous infusion via the previously sited CVP line, using an infusion pump, to maintain normal blood pressure

	Dr Knife
	When knife has completed replacement of the diseased vessels with an aortic bifurcation graft, the distal clamps and the aortic cross clamp are removed, with careful monitoring of the patient’s haemodynamic status. The times and events are noted in the anaesthetic record.  

	Dr Periop, Nursing Assistant
	Towards the end of the operation a blood gas sample is taken from the arterial line. This sample is processed through a blood gas analyzer and the results noted: PaO2 13kPa (UK) or 140mmHg (US), pH 7.25, pCO2 6kPa or 49mmHg, base excess -6mmol/l, bicarbonate 21mmol/l. This shows that Pete is reasonably stable but he has a mild mixed respiratory and metabolic acidosis and may require a period of ventilation and close fluid management.	Comment by Martin: Might also do FBC and other tests at same time

	Dr Knife
	The remainder of the operation goes smoothly and Pete Patient has no other complications. Dr Knife completes the operation.


	Dr Periop
	At the end of the operation the volatile anaesthetic is discontinued and Pete patient is sedated by a continuous propofol infusion (200mg/h or 70ug/kg/min) using a syringe driver or infusion pump and intermittent (as required by heart rate increases) intravenous bolus doses of 100ug fentanyl.

	Dr Periop
	He is manually ventilated using a self inflating bag with high flow oxygen (10l/min) before being transferred to an intensive care bed and transported to ITU.

	Dr Periop
	Says case is finished. 

	Dr Periop
	AIMS displays MDS omissions and prompts for completion or signed over-ride 

	Dr Periop
	Dr, Perio-op indicates destination of patient after transfer

	Dr Periop
	Dr, Perio-op prints the anaesthetic record


Status
	Issues
	

	Version
	N/A


If a critical phase is encountered need to sample vital signs more frequently
In paediatrics, several cannulas may need to be tried before a successful placement is achieved – need to record these
Some regulatory issue regarding throat packs
No anti-coagulant used for cross clamping. Pop-up when you put clamp on saying ‘has the heparin been given yet’
Epidural placed but never used
Should these items be warned about.  Lorenzo order sets. 
Decision on which event record is correct (surgeon’s or anaesthetist’s). Work practice decision.
Interactive charting: when you come to give a drug, you get slider controls that influence automatically calculated dose
Need to mark data and ranges of data as being possibly invalid.




