· Able to obtain relevant pre-operative history

Previous anesthetic: 

· Enquire from notes and patient any previous complications that may recur, e.g. anaphylaxis, antibacterial agent sensitivity, sensitivity to skin preps and dressings. 

· From notes: any difficulty with airway, rare conditions such as suxamethonium apnoea and malignant hyperpyrexia. Post-op nausea and vomiting also relevant. History of hypothyroidism of note, as this may delay recovery time. 

· Family history of anesthetic problems also relevant, as some drug reactions may be genetically determined. Also, family history relevant if patient has had no prior anesthetic. 

· Note if anesthetic used in last 6 months, so as to avoid possible repeat use of halothane (no longer widely used).

General Health: 

· Alcohol and tobacco use, exercise, occupation and lifestyle help to give overall impression of general health. 

· Enquire about ability to climb 2 flights of stairs and walk 1 mile on flat surface to assess fitness, and impact of cardio-respiratory disease, e.g. angina, asthma etc. 

· If relevant, follow up with questions relating to cough, nocturnal dypnoea, ankle swelling etc. 

· Special tests may then be required, e.g. ECG, chest x-ray, spirometry.

Medical History: 

· Any current or previous condition, and where relevant, degree of current control (e.g. HbA1c in diabetes, peak flow for asthma, blood pressure for hypertension). 

· Enquire about gastro-oesophageal reflux. 

· Family history , e.g. consider sickle cell trait/disease in blacks. 

· Conditions relevant to patient’s surgical problem: e.g. if they have been bleeding, look for signs of anaemia. 

· Previous surgical history, especially any which may affect current procedure e.g. due to scarring.

· Teeth, nose, neck, spine and throat: Enquiry into loose teeth, dentures, crowns. 

· Enquiry into any previous nose or throat problems, such as deviated septum, which may influence intubation. 

· Enquire about any problems with neck, spine and jaw movement, e.g. arthritis, which may interfere with airway access or make it difficult for the patient to ‘pose’ correctly for epidural.

· Drug History: Current medications, dose, and any allergies or sensitivities.

Finally, consider patient’s ideas, concerns and expectations. Ensure they have sufficient knowledge and understanding of procedure and risks to give informed consent. Address any concerns, and ensure patient feels able to cancel procedure if unsure. If particularly anxious, consider pre-op sedation.

· Understands the pre-operative investigations

Beware ‘routine’ tests. It used to be common practice to order a whole slew of tests pre-operatively but evidence shows this has no effect on outcome. Such needless testing wastes money, work time and any invasive procedure puts the patient at some small risk. There is no need for the following tests on a routine basis:

	· CXR
	· INR / APPT
	· Cross Match
	· Glucose
	· Urine


ECG should be routinely recorded only for patients 60+ years of age

FBC should be requested for all grade 3+ procedures and for 2+ procedures where the patient is 60+

U+E should be requested for all grade 4 and for 3+ procedures where patient is 60+

Remember, this guide is for pre-operative assessments only – any of these tests may be performed if indicated by the patients condition.

If a test is ordered, it should be done in plenty of time for the results to arrive before surgery!

· Understands the factors that can increase peri-operative morbidity and mortality.

The ASA (American Society of Anaesthiologists) scale is useful here:

	ASA Grade  
	Definition  
	Mortality (%)  

	I
	Normal healthy individual  
	0.05

	II
	Mild systemic disease that does not limit activity  
	0.4

	III
	Severe systemic disease that limits activity but is not incapacitating  
	4.5

	IV
	Incapacitating systemic disease which is constantly life-threatening  
	25

	V
	Moribund, not expected to survive 24 hours with or without surgery  
	50


http://www.surgical-tutor.org.uk/

Cardiovascular disease

	
	ASA Grade 2
	ASA Grade 3

	Angina
	Occasional use of GTN. 
	Regular use of GTN or unstable angina

	Hypertension
	Well controlled on single agent
	Poorly controlled.  Multiple drugs

	Diabetes
	Well controlled.  No complications
	Poorly controlled or complications

	
	
	


· Understands how to assess airway and breathing

The emergency setting:

The patient should be asked a simple question 

If he responds appropriately 

· The airway is patent 

· Ventilation is intact 

· The brain is being adequately perfused 

Agitation is often a sign of hypoxia 

The Preoperative assessment:

http://jeffline.tju.edu/Education/courses/anesth/docs/library/airway5.html

The preoperative airway evaluation is performed to help identify patients who are likely to be difficult to ventilate and/or intubate.
When obtaining a history, patients should be asked questions about difficulty with prior anesthetics, history of sleep apnea, and the presence of airway pathology, especially if it is associated with stridor. During the physical examination, the patients body habitus should be evaluated along with an inspection the mouth and pharynx to identify any potential problems.

Tracheal intubation: Tracheal intubation involves placing an endotracheal tube into the trachea via either the mouth or nose. Intubation is usually performed by inserting a laryngoscope into the mouth, displacing the tongue into the submandibular space to expose the vocal cords, and placing the endotracheal tube into the trachea. As with mask ventilation, intubation can be very easy or impossible. 

Laryngoscopic view are graded from grades I to IV. 

· A grade I view exposes the entire laryngeal aperture and always affords an easy intubation. 

· A grade II view allows exposure of just the posterior portion of the laryngeal aperture but usually affords a successful intubation. 

· A grade III view exposes only the epiglottis

· A grade IV view exposes only the soft palate. 

The success rate for tracheal intubation with a grade III or IV view is low. The usefulness of the preoperative airway evaluation is to identify those patients likely be a difficult intubation. Three easy tests have been developed to help evaluate the airway. 

The first test is called the Mallampati scale. This scale classifies the upper airway in terms of the size of the tongue and pharyngeal structures visible upon mouth opening. While sitting, the patient is asked to open his/her mouth and fully protrude their tongue. The airway is then classified class I to class IV according to the structures seen. 

	Class
	Description
	Intubation

	I
	Can see: soft palate, fauces, uvula, and anterior and posterior tonsillar pillars
	laryngoscopic view is grade I 99 - 100% of the time. Intubation easy

	II
	Can see all above except tonsillar pillars (hidden behind tongue)
	Relatively uniform distribution of all grades of laryngoscopic view so, intubation may be easy or difficult

	III
	Can just see the base of the uvula
	

	IV
	Cannot visualize uvula
	laryngoscopic view is class III - IV close to 100% of the time. Intubation difficult.


The second airway test is an evaluation of head and neck mobility. In the supine position, the oral axis and tracheal axis are at right angles. Placing the patient in the ‘sniffing position’ by flexing the neck on the chest and extending the head on the neck aligns the oral axis and tracheal axis and facilitates visualization of the larynx. Limited neck mobility makes it more difficult to visualize the larynx and more difficult to intubate the trachea. As part of the airway evaluation, patients should be asked to flex and extend their neck and head in order to evaluate head and neck mobility.

The third test evaluates the size of the submandibular space. Remember that during direct laryngoscopy, the anaesthetist displaces the tongue into the submandibular space in order to visualize the larynx. If this submandibular space is small, intubation may be difficult for two reasons. First, a small space makes it difficult to displace the tongue and therefore obscures the view of the endoscopist. Second, a small space usually results in a more acute angle being formed between the oral axis and tracheal axis making visualization of the larynx more difficult. During airway evaluation, the thyromental distance, the distance between the mandible and the hyoid bone, should be evaluated. A thyromental distance of greater than 6 cm is usually associated with an easy intubation.

In summary

Brief history questioning the patient about 

· Prior difficulties with anesthesia, 

· History of sleep apnea, 

· Symptoms of airway compromise such as stridor, and a 

· History of airway pathology. 

Physical examination 

· Physical appearance and body habitus

· Mallampati class

· Thyromental distance

· Head and neck range of motion. 
· Able to maintain airway and to perform bag and mask ventilation
Aims of airway management are:
· To secure an intact airway 

· To protect a jeopardised airway 

· To provide an airway when none is available 

Basic life support

· Foreign bodies should be removed from the mouth and oropharynx 

· Secretions and blood should be removed with suction 

· Airway can usually be secured with a chin lift or jaw thrust 
· An oropharyngeal or nasopharyngeal airway may be required 

· Oxygen should be delivered at a rate of 10-12 l/min 

· Should be administered via a tight fitting mask with reservoir (e.g. Hudson mask) 

· An FiO2 of 85% should be achievable 

Advanced measures

· If absent gag reflex, endotracheal intubation is required 

· If no cervical spine fracture orotracheal intubation is preferred 

· If cervical spine injury can not be excluded consider nasotracheal intubation 

· The position of the tube should be checked 

· Complications include: 

· Oesophageal intubation 

· Intubation of right main bronchus 

· Failure of intubation 

· Aspiration 
Bag and mask ventilation:

· More efficient if performed with a two person technique 

· One maintains face seal - other ventilates patient 
[image: image1.jpg]




Outside the operating room, breathing systems using self-inflating bags and non-rebreathing valves (Ambu-Bag) are commonly used. 

The breathing bag is squeezed with the right hand and the chest is observed to verify it is rising, an indication that air is entering the patient¹s lungs. If the chest does not rise then the patient is not being ventilated. This is most likely due to an airway obstruction. The head should be repositioned. If the patient still cannot be ventilated, an oral or nasal airway should be inserted.
The breathing bag reinflates automatically therefore patients can be ventilated without the need for an oxygen source.

The non-rebreathing valves separate the inspiratory and expiratory gases so that the patient is always inhaling a fresh gas mixture.

Common causes of difficult mask ventilation include obesity, history of sleep apnea, maxillofacial trauma, pathology of the pharynx and larynx, and the presence of a large tongue.
· Understands indications /contraindications of spinal anaesthesia

Spinal anaesthesia - local anaesthetic or opiate into CSF below termination of cord at L1

	Indications

· Short duration procedure (<2 hrs)
	Contraindications:

· Pre-existing neurological disease 

· Coagulopathy 


· Understands common intra-operative problems such as hypertension, hypotension, bradycardia, tachycardia and blood loss.

The main complications can be remembered by thinking of the key priorities: ABC

A: Tongue; bronchoconstriction, Vomiting; regurgitation

B: Pneumothorax

C: Hypotension, hypertension, tachycardia, bradycardia

Also remember that failure of analgesia, in which the patient feels pain but cannot move due to the muscle relaxant is a potential complication on its own.

Airway complications
Blockage by tongue

· May result from muscle relaxants

· Chin lift and jaw thrust will move tongue out of the way

· A non-definitive airway may be inserted: oropharyngeal (Guerdal), nasopharyngeal or LMA (laryngeal mask airway)

· A definitive airway may be inserted for a more secure airway: endotracheal tube, thacheostomy tube.

Bronchoconstriction

Anaphylactic reaction to drug

Aspiration (see below)

B agonist

Vomiting and regurgitation

Factors leading to vomiting regurgitation

· This is most prevalent at induction / recovery.

The risks attached to vomiting/regurgitation are

· Aspiration pneumonitis (Mendelson’s syndrome) – acute bronchospasm and circulatory collapse. Mortality ~25%

Prevention

· Ensuring an empty stomach pre-operatively

· Sellicks manoeuvre – firm pressure on the cricoid cartilage with thumb and forefinger during induction to close the oesophagus.

· Endotracheal tube

Treatment

· Lower the patients head and turn it to one side – aspirate vomitus from pharynx.

If inhalation has taken place:

· Aspirate the tracheal contents immediately via endotracheal tube or bronchoscopy.

· Artificial ventilation with O2 enriched air

· Antispasmodic (agents such as aminophiline)

· Antibiotics and hydrocortisone IV

Breathing complications

Pneumothorax: These can be open or closed – in the latter, the leak spontaneously closes off, while in the former the communication between the lung and the pleural space remains patent
Tension pneumothorax: in which a small communication remains open only during inspiration so that the volume of air in the pleural space slowly or rapidly increases compressing the adjacent lung.
	Iatrogenic causes: 

· Insertion of CVP line 

· Artificial ventilation 

· Artificial pneumothorax 

· Thoracocentesis 

· Thoracic or cervical surgery
	Symptoms:

· May be asymptomatic

· Rapid onset pleuritic chest pain

· Breathlessness is seldom severe unless a tension pneumothorax develops
	Signs:

· Tachypnoea

Examination of the chest over a pneumothorax reveals: 

· reduced expansion 

· hyperresonance 

· reduced breath sounds


Treatment
· If the pneumothorax is small (less than 20%) and enclosed then the pneumothorax should be left to spontaneously resolve unless the patient has compromised respiratory function due to underlying lung disease. (In the presence of underlying lung disease aspiration or a chest drain may be required.)

· Large pneumothoraces should be aspirated. A syringe may be used to draw off up to 1500 mls of air. Larger volumes make it increasingly likely that the pneumothorax has not sealed and an intercostal drain may be required.

· Repeat chest X-rays should be taken to assess resolution of pneumothorax.

· A tension pneumothorax is a medical emergency requiring immediate decompression: insert a large-bore intravenous cannula into the second intercostal space in the midclavicular line on the affected side if there is a sudden release of air, the diagnosis is confirmed and should be followed immediately by an intercostal chest drain in the fifth intercostal space in the midaxillary line if the diagnosis is in doubt, order a chest x-ray and proceed with the chest drain if confirmatory

Circulatory complications

Hypotension

Factors leading to hypotension

· Loss of sympathetic stimulation (effect of sedative)

· Central depression of vasomotor centre ( vasodilatation

· Depression of myocardium ( decreased CO

· Diminished venous return to the heart

· Loss of volume

A decrease of about 25 mmHg is natural after pre-med (phenothiazines and pethidine especially) - this can also occur during sleep. This commonly rises to closer to normal after surgery has started.

The risks attached to hypotension are

· Cerebral damage from hypoxia

· Myocardial damage from hypoxia

· Thrombus formation

· Over long periods, renal and hepatic damage mayoccur due to inadequate circulation to these organs.

Treatments include

· Infusion of appropriate fluids where volume is low. Elevation of the feet is an important first aid measure.

· Reduction of agent (e.g. halothane) where this is thought to be responsible. If bradycardic then atropine 0.6 mg IV can be given.

Hypertension

Factors leading to hypertension

· Underventilation of lungs ( retention of CO2 ( hypoxaemia

· Inadequate analgesia

· Phaeochromocytoma (rare)

Treatments include

· Institution of controlled ventilation or increase in ventilating volumes

· Checking for signs of reflex activity and administering additional analgesia

Tachycardia

Factors leading to tachycardia

· Inadequate analgesia

· Inadequate ventilation

· Hypotension / haemorrhage

· Vagolytic drugs (e.g. atropine, pethidine)

Bradycardia

Factors leading to bradycardia

· Loss of sympathetic stimulation (effect of sedative)

· Halogenated anaesthetics e.g. Halothane

· Second and subsequent doses of suxemethonium

Prevention of bradycardia

· Premedication with atropine

· Restriction of second and subsequent doses of suxemethonium

· Understands the treatment of post operative nausea and vomiting.
Causes:

· Anaesthetic drugs

· Other Drugs

· Undiagnosed illness: e.g. bowel obstruction

· Dehydration / fasting

· Inadequate analgesia

· Lack of sleep

· Anxiety
There are several phases to treating N&V – start at step one and move down if needed.

	1
	A. Review anaesthetic chart

B. Review medications

C. Oxygen

D. Adequate analgesia

E. Rest and sleep

F. Nil by mouth & nasogastric tube

	
	G. 

	2
	H. Fluids

I. Catheterisation

J. Treat infections

K. Consider ileus or other complications

	3
	L. Cyclizine + wait 30 mins

M. If ineffective give Ondansetron

	4
	N. Get senior help if no improvement after 8 hours

O. Dexamethasone

P. Sedations

Q. ITU


B: do not neglect to try drugs from several classes instead of simply increasing dose.
B: Contact pain team for advice
D: Cut out unnecessary medications

D: Look for alternatives less likely to induce nausea

E: Consider moving to a darker, quieter part of the ward – especially if confused.
K: Cyclizine hydrochloride 50 mg i.m. This is an antihistamine and an antimuscarinic and inhibits vomiting at the vomiting centre pathways and in the GI pathways. The few side effects are mainly antimuscarinis (e.g. dry mouth)

L: Ondansetron is a serotonin antagonist and inhibit vomiting at the chemoreceptor trigger zone, small bowel and vagus nerve. They are effective but expensive and may cause asymptomatic ECG changes.

N: Dexamethasone is a steroid an ay be given pre-op or as a last line rescue treatment.

Has gained basic knowledge of post operative analgesia
Some important modalities of analgesia include

· Reassurance – that the pain will go away and is not indicative of something ‘serious’.

· Advice – telling the patient about pain and what analgesia is available both pre and post-op will help to remove worries and this in itself decreases pain.

· Sedatives e.g. diazepam

· Non-opioids (level 1 of the WHO analgesic ladder)

· An example is paracetamol 1g qds

· A good non-opioid for moderate pain is acupan (nefopam hydrochloride).

· NSAIDS are best used only where their anti-inflammatory role is required – use paracetamol as an alternative.

· Weak opioids (level 2 of the WHO analgesic ladder – given with or without adjuvants)

· An example is cocodamol – 8mg codeine phosphate + 500 mg paracetamol x2 qds

· Strong opioids (level 3 of the WHO analgesic ladder – given with or without adjuvants) 

· An example is

	Drug
	Cautions
	Contraindications
	Side effects

	Aspirin

300-900 mg

every 4-6hrs

Max 4g / d
	Asthma

Allergy

Hepatic impairment

Renal impairment
	Age <16 (Reys syndr)

Breast feeding

Peptic ulceration

Haemophilia
	GI irritation

↑ bleeding time

Bronchospasm

Interactions with warfarin

	Paracetamol

0.5 – 1g

every 4-6hrs

Max 4g / d
	Alcohol dependence

Hepatic impairment

Renal impairment
	None listed in BNF 50
	Rare: Rashes, ↓BP

Rare: blood disorders**

Severe hepatic damage in overdose

	Acupan

30-90 mg tds

Max dose 270 mg /d
	Elderly

Pregnant / breastfeeding

Hepatic impairment

Renal impairment
	Convulsive disorders

Not suitable for MI
	May colour urine pink

Blurred vision

Headache

Confusion / hallucination

	Codeine

30-60 mg every 4 hrs

Max dose 240 mg / d
	Hypotension

Hypothyoidism

Pregnant / breastfeeding

Hepatic impairment

Prostatic hypertrophy

↓ dose in elderly
	Acute respiratory depression

Acute alcoholism

↑ICP / head injury
	Nausea and vomiting

Constipation

Drowsiness

Headache

Facial flushing

Hallucinations

Mood changes

↓libido / potency

	Morphine*

10-15 mg every 2-4 hrs
	
	
	


* Dose listed is for postoperative pain. Dose may differ for other uses and for children. May be given PO, IM, IV, SC but IM / SC is the usual for postoperative pain.

**thrombocytopaenia, neutropaenia, leucopaenia

	Combination agents
	Content
	Dose

	Co-codamol 8/500
	Codeine phosphate 8 mg; Paracetamol 500 mg
	T-TT t/qds

	Co-codamol 15/500
	Codeine phosphate 15 mg; Paracetamol 500 mg
	T-TT t/qds

	Co-codamol 30/500
	Codeine phosphate 30 mg; Paracetamol 500 mg
	T-TT t/qds

	Co-dydramol 10/500
	Di-hydrocodeine tartrate 10 mg, Paracetamol 500 mg
	TT qds

	Co-dydramol 20/500
	Di-hydrocodeine tartrate 20 mg, Paracetamol 500 mg
	TT qds

	Co-dydramol 30/500
	Di-hydrocodeine tartrate 30 mg, Paracetamol 500 mg
	TT qds


· Understands use of monitoring such as ECG, NIBP, and pulse oximetry
Association of Anesthetists’ Guidelines: 

· Anesthetist should be present at the patient’s side throughout whole procedure, and into recovery period. Monitored parameters should be recorded on paper at regular intervals, e.g. 15 mins.

· Monitoring should be commenced prior to induction, and continued until the end of recovery.

· Appropriate monitoring should be available, no matter how short the anesthetic.

· Ventilation and circulation should be continuously monitored.

· Monitoring must be available, and continuous during any transfers, and at the patient’s destination.

ECG: 3 electrodes positioned on chest wall as far apart as possible (exact position unimportant). Monitors rate and rhythm, but does not allow detection of ischaemia or infarction. If suspected, or a high risk, a 12 lead ECG should instead be used.

Pulse Oximetry: Measures oxygen saturation (SpO2), which is not the same as arterial oxygen saturation, but is often approximately the same. The detector is usually placed on a finger tip, although good pulsatile blood supply is required to the finger tip for it to work. Other factors may introduce error: nail varnish, finger tip ischaemia, movement, bilirubinaemia.

Carbon Dioxide: The rise and fall of CO2 on expiration and inspiration reassure the anesthetist that adequate ventilation and hence effective gas exchange is occurring, and that the endotracheal tube has been inserted into the trachea, and not the oesophagus.

Arterial pressure: This is measured (during major surgery) by insertion of a cannula into the radial artery, and connected through a liquid column to a manometer. For shorter procedures, an automated sphygmomanometer may be used instead, providing digital display of systolic, diastolic and calculated mean arterial pressure.

· Understands recognition of hypovolaemic shock and its management.
Hypovolaemic shock is a state in which the patient's blood pressure falls due to fluid loss, such that vital organs are not perfused adequately.

In young and fit patients, compensated shock may occur where despite considerable fluid loss, the blood pressure is maintained, until the preterminal phase. This makes diagnosis difficult and means that shock should be treated vigorously.

	Features of shock

· Hypotension (may arise late)

· Tachycardia

· Slow capillary return

· Cold peripheries

· ‘Clammy’ skin (sweat)

· Pallor

· Oliguria
	Pyrexia or hypothermia may suggest septic shock

Urticaria, pruritis, flushing may suggest anaphylactic shock




Management:

1. Check airway and breathing – correct deficiencies.

2. Give high concentration oxygen

3. Establish 2x large IV access

4. Take sample for cross-match

5. Give fluids (in order of preference)

· 1 litre colloid (e.g.  haemaccel) and 1 litre crystalloid stat 

6. ask for blood - O neg or group specific 

7. Be aware of fluid complications (↓temp, ↓clotting factors)

