ANAESTHESIA COMPONENT of SURGERY PRACTICAL SESSIONS

Instructor: Dr Michelle Goerke

OBJECTIVES

To introduce the student to the anaesthetic techniques used in the following areas:

1. Preanaesthetic physical examination of a patient.

2. Premedication of patient.

3. Set up of anaesthetic equipment, including function check.

4. Placement of intravenous catheters

5. Induction of anaesthesia

6. Intubation of patient.

7. Calculation and institution of intravenous fluid rates during anaesthesia.

8. Monitoring of anaesthetised patient to ensure appropriate plane of anaesthesia ie. not too deep, nor too light.

9. Completion of an anaesthetic record.

Premedication:

For these practical classes, the premedicant will generally be Acepromazine (ACP).

Acepromazine does rate:
0.02 – 0.1 mg/kg SC
30 minutes before induction

0.1 mg/kg should be used in this prac class for all young, healthy, active dogs.

Lower doses (or none at all) should be used in older or compromised patients or when used in conjunction with an opioid.

Acepromazine concentration:

2mg/ml

Volume (ml) to administer 
=
the calculated dose (mg)

the concentration of ACP (mg/ml)

Record the dose given and the time it was given on the anaesthetic record.

Preparation of Anaesthetic Equipment:

1. Place all drugs/equipment on the anaesthetic machine rather than on the table, (to prevent an anxious dog knocking the equipment onto the floor).

2. Place a towel on the surgery table to help maintain the patient’s temperature.

3. Anaesthetic Machine and Circuit:

· Greater than 10kg:  Use an adult circle circuit.

· Less than 10kg:  Use a non-rebreathing circuit in these practical classes.  However, in practice, a paediatric circle circuit may be used for 5-10kg patients, providing the one-way valves are lightweight.

· Check the level of anaesthetic liquid in the vaporizer and of oxygen in the cylinders.

· Check for leaks in the circle circuit by closing the pop-off valve, filling the rebreathing bag and squeezing it while listening for leaks.  Ask a staff member to demonstrate how to check for leaks in a non-rebreathing circuit.

· Ask an anaesthesia staff member whether it is necessary to place a green antibacterial filter between the circuit and the ET tube.

4. Select an endotracheal tube (ETT)

The ET tube size depends on both the size and the breed of the dog.  The following is a guide for doliocephalic breeds.  Brachycephalic breeds will require smaller tubes.

Body weight (kg)




Approximate internal diameter (mm)
5kg






4 - 6

5 – 9kg





5 – 7

10kg






7 – 8

15kg






8 – 10

18 – 20kg





10 – 11

20 – 30kg





11 – 12

30 – 40kg





12 – 14

> 40kg






12 – 16

Check that the ETT cuff works.

5. Laryngoscope – choose the appropriate size for the patient

6. Gauze tie – cut 30cm to tie the ETT in place.

7. Dispense a “blob” of KY lubricant onto a paper square.

8. A gauze square to help retract a slippery tongue.

9. An oesophageal stethoscope and a set of stethoscope earpieces.

10. Thiopentone (see later).

11.  Intravenous catheter, as a guide:





<12kg
22G





>12kg
20G





>45kg
18G

12.  Three pieces of elastoplast to secure the IV catheter and fluid line.

These should be of a length to encircle the limb twice and should be cut to size prior to anaesthetic induction.

13.   Intravenous fluids (Hartmanns or 0.9% NaCl).  The line should be primed with fluid with all air bubbles eliminated.

14. Two chlorhexidine swabs to cleanse the venipuncture site.

15. Clipper blades.

16.   Induction agent:
Thiopentone will be employed as the induction agent in most cases.

The dose rate required depends on the patient’s temperament, health and hydration status and on the degree of sedation provided by the premedicant.

For example:

· Following heavy sedation eg. after xylazine or medetomidine:

Thiopentone dose rate:

1 – 2mg/kg IV

· Following moderate sedation eg.  after ACP and an opioid:

Thiopentone dose rate:

6 – 8 mg/kg IV 

· Following light tranquillisation eg.  after ACP alone (as in this prac):

Thiopentone dose rate:

~ 12.5 mg/kg IV

Concentration of solutions:

· 1.25%




12.5mg/ml

· 2.5%




25mg/ml
(used in this prac)

· 5%




50mg/ml

Volume of drug required (ml)
=
total dose required (mg)
Concentration of the solution (mg/ml)

If a dose rate of 12.5mg/kg is expected to be required and the solution concentration is 25mg/ml, the total volume required will be 0.5ml/kg.

However, if using this “shortcut”, you must be certain that the solution is not actually 50mg/ml (as is utilized in many practices).  If using 50mg/ml, the volume required would only be 0.25ml/kg and delivery of 0.5ml/kg would be a gross, if not fatal overdose.

As some patients will require more than the expected dose, draw up 50% more than the expected dose in your syringe.  This is obviously practical with inexpensive induction agents such as thiopentone.  It is not financially viable when using the more expensive agents such as propofol and Alphaxan_CD.

Induction of General Anaesthesia

· Have all of the above set up.

· Place the IV catheter, secure with elastoplast, connect the IV fluids and commence IV fluid infusion.

· Intravenous drugs should be administered via the injection port on the IV fluid administration set.  The IV line should be “kinked” during all injections to occlude it and thus prevent drug traveling retrograde into the fluid bag.  The dose should be flushed into the patient by increasing the fluid rate or by injection of a 5ml bolus of IV fluids.

· Administration of the induction dose:

As some patients will require less than the expected dose, initially administer only half of the expected dose.  Additional increments should be administered every 40 – 60 s until intubation is possible.  An excessive delay between doses will result in the drug redistributing and a higher total dose may be required.  Typically, give increments one-quarter to one-half the size of the previous increment/dose.  If a patient is heavily sedated, only one-third of the induction dose may be administered initially.

Intubation:

1. Ensure that the patient is sufficiently anaesthetized for intubation.  The jaw should be relaxed and easily opened and the tongue able to be retracted without withdrawal or swallowing.  It is stressful to the patient to attempt intubation when too “light” and insufficently anaesthetized patients are at risk of inflicting an unconscious bite (as stimulation of the pharynx will result in reflex jaw closure).

2. Ensure that you can clearly visualize the larynx.  An appropriate sized laryngoscope should always be used in these practical classes.  This is so that you can familiarize yourselves with the normal larynx and visualize exactly what you are doing.  You may need to use the ETT to push the soft palate dorsally in order to free the epiglottis.  A straight laryngoscope blade should be placed directly on the epiglottis to depress it.  The tip of a curved blade should be placed on the caudal aspect of the tongue and when this is depressed, the epiglottis will also be depressed.

3. While clearly visualizing the larynx, the tube should be observed to pass through the larynx (ie between the arytenoids, not just “over the epiglottis”).  A slight 90 degree twist of the ETT as it enters the larynx often facilitates its introduction.

4. If correct placement of the ETT is directly visualized, no further confirmation of its placement is necessary.  However, the following findings suggest correct placement:

· Air exiting the ETT with each breath.  However, even with oesophageal placement there may be some air movement due to oesophageal air escape coinciding with the intrathoracic pressure changes during breathing *.

· “Fogging” of the inside of the ETT with each breath.

· An appropriate sized movement of the rebreathing bag with each breath.  Small movements may be seen with oesophageal placement of an ETT (see above *).

· Palpation of the oesophagus to rule out oesophageal placement.

5. Tie the ETT in place.  Ensure a tight knot that does not slip is placed around the ETT and then tie this around the muzzle just caudal to the canines.

6. Inflate the ETT cuff just sufficiently to prevent leakage of gas when the rebreathing bag is gently squeezed with the pop-off valve closed.  Palpating the pressure in the cuff pilot balloon is inaccurate and may result in overinflation and tracheal trauma/rupture.

7. To avoid exposure of personnel to anaesthetic vapour, the vaporizer should not be turned on until after the ETT cuff has been inflated.  If the patient is extremely “light” after intubation, give further thiopentone rather than turn on the vaporizer prior to cuff inflation.

Oxygen and Vaporiser Settings Immediately Following Induction:

· Oxygen Flow Rate

Circle (rebreathing) circuit

Commence oxygen at 2 – 3 L/min

These circuits have a volume of 4 – 5 L which must “equilibrate” before the patient will receive the concentration selected on the vaporizer dial.  A high flow rate is initially used to expediate this. 

Non-rebreathing circuit (Bain, T-Piece)


Commence oxygen at 300ml/kg/min

As the fresh gas enters the circuit directly at the patient connection, there is no large circuit volume to equilibrate.  Therefore the same oxygen flow rate is used immediately following induction as is used for maintenance.  A very high flow rate is necessary however to prevent rebreathing of carbon dioxide.  

· Vaporiser Setting

The initial setting is chosen according to the “depth” of anaesthesia achieved by the IV induction agent.  In general the vaporizer setting should be decreased after 5mins when using a circle circuit and after 2-3mins when using a non-rebreathing circuit (see below). 

If Excessively “Deep”
DO NOT TURN THE VAPORISER ON


SLOWLY VENTILATE ON 100% OXYGEN until the patient 


“lightens” and its status improves.

This is TO BE AVOIDED


A result of an IV overdose (relative or true)


Eyes central, no palpebral reflex

Apnoiec or shallow breathing,

Poor MM colour, weak pulses

If Excessively Light”

Acceptable but not ideal.

Eyes central or partially rotated

Very brisk palpebral reflexes

Spontaneous swallowing, chewing or yawning

Irregular or jerky breathing or “breath-holding”

Do not turn the vaporizer on at a high concentration.  A light patient on a high vaporizer concentration may develop arrhythmias, particularly with halothane.  There is also the very real potential to overdose a patient which is breathing rapidly and deeply if a high concentration is administered.

Vaporiser Setting immediately following induction cont…

If Moderately “Deep”

This is the desired level following IV induction.


With thiopentone, the eyes are rotated ventrally, the palpebral reflex is sluggish, breathing is regular, the MM are pink, CRT <2s and the pulses are strong.

Circle circuit:

Commence 
halothane at 2.5 – 3%



Isoflurane at 3%

Non-rebreathing circuit
Commence 
halothane at 1.5 – 2 %



Isoflurane at 2%

Continually reassess the patient’s “depth”.  Due to the lack of circuit volume to equilibrate, patients on a non-rebreathing circuit will deepen more rapidly than those on a circle circuit.  With the settings suggested above, the vaporizer setting should be decreased by 0.5% every 3-5mins (circle circuit) and every 2-3 minutes (non-rebreathing circuit) until the maintenance concentration is reached and a “surgical plane” is attained.  Thus the “maintenance” vaporizer setting should be reached after ~ 5mins on a Bain circuit and after 10-15 mins on a circle circuit.  Equilibration is slightly faster with isoflurane than with halothane.  (See the following section for information on approximate maintenance settings). 

It is imperative that the vaporizer setting is not inadvertently left on too high a concentration for too long.

“Surgical depth” is reached when the volatile agent reaches equilibrium in the patient’s brain, blood and alveoli.  With most anaesthetic agents, it is usually indicated by ventrally rotated eyeballs, absent palpebral and withdrawal reflexes, regular breathing and a stable heart rate.  Once achieved, the vaporizer setting can be decreased to the “maintenance” concentration.  Surgical depth can only be confirmed by a lack of motor and ventilatory response to surgical stimulation.  Sometimes a patient that looks “surgically deep” when no stimulus is present will lighten dramatically when surgical stimulation is applied.  This is more likely to occur when minimal premedicant has been given and when ultrashort-acting induction agents have been utilized.  This is because little underlying narcosis exists in the event that the volatile agent has not reached equilibrium.

Unless a total sensory block has been applied (eg via an epidural), the heart rate and blood pressure will normally increase at the commencement of surgery.  It is also normal for the RR to increase.  However jerky, exaggerated breathing efforts usually indicate insufficient anaesthetic depth.

Oxygen Flow Rates and Vaporiser Settings During the “Maintenance” Period

Once the patient appears to be at a surgical plane of anaesthesia, the following flow rates and vaporizer concentrations are usually appropriate for “maintenance”.

Oxygen flow rate:

Non-rebreathing circuit
continue at 300ml/kg/min to prevent rebreathing

Circle (rebreathing) circuit

decrease flow to 20ml/kg/min or to a minimum

of 500ml/min if the flowmeter is an older style

Small animal patients only require 5-7ml/kg/min of oxygen to support their metabolic rate.  

However, with non-rebreathing circuits a much higher flow rate is utilized in order to prevent rebreathing.  

With circle circuits a flow rate of 20ml/kg/min is termed “medium flow” anaesthesia.  A flow rate of only 10ml/kg/min can be utilized.  This is termed low flow anaesthesia and is always exercised with VIC machines and occasionally with VOC machines.  

When using “low flow anaesthesia” on a VOC machine the patient should be stabilized with the flow rates and vaporizer concentrations described earlier.  Once a surgical plane is attained, the oxygen flow rate can be decreased to 10ml/kg/min.  The maintenance vaporizer setting must be increased by about 1% s technique.  However, there is still an overall reduction in consumption of oxygen and inhalant, (but a concomitant increase in soda lime consumption).

Vaporiser Setting:

The patient should be turned down gradually as its anaesthetic plane deepens (see earlier).

Expected “maintenance” concentrations are:

Circle Circuit:




Halothane
1–1.5%






Isoflurane 
1.5-2.0%
Non-rebreathing circuit

Halothane
0.75-1.25%






Isoflurane
1-1.5%

Do not turn the patient below these levels prior to the start of surgery unless the patient appears to be dangerously “deep”.  Otherwise the patient may suddenly “lighten” when surgery starts (see earlier).

Usually at a surgical plane of anaesthesia, the eyes are rotated ventrally and the palpebral reflex is absent (although these may be affected by body position, choice of inhalant and administration of ketamine-like drugs).  A central eyeball position usually indicates that the patient is too “light” or too “deep”.  If the jaw tone does not indicate that the patient is “light”, it is advisable to decrease the vaporizer setting.  In the absence of information to the contrary it is safest to assume that all patients with central eyes and absent palpebral reflexes are too deep.  If the patient was in fact “lightening”, decreasing the vaporizer setting will lighten it further until this becomes obvious.  The vaporizer setting can then be increased as required.  If the patient was too “deep”, decreasing the vaporizer setting will “lighten” the patient to a surgical plane and its eyes will resume a ventrally rotated position.

If the patient does not react to the start of surgery with hyperventilation, increased jaw tone, withdrawal/movement or excessive increases in HR and BP, it is safe to assume it is at a surgical plane (or deeper).  Different patients require different vaporizer concentrations and what may be inadequate for one may be an overdose for another.  In the absence of BP monitoring the best way to guard against inadvertent overdose is to gradually decrease the vaporizer setting by 0.5% every 15 minutes until there is some evidence of “lightening”**.  This is done gradually to prevent a sudden arousal from anaesthesia and a resultant “swinging” of anaesthetic plane.  Obviously if the patient appears unequivocally too “deep”, the vaporizer setting can be decreased much more rapidly.  When using a rebreathing (circle) circuit on a VOC machine, a high oxygen flow rate (2-3L/min) is necessary to rapidly effect any vaporizer setting changes.  “Maintenance” oxygen flow rates should only be used once the vaporiser setting is constant.

If a patient does “lighten” at commencement of surgery, it simply has not reached equilibrium.  The vaporizer setting should be transiently increased until an appropriate plane is achieved and then gradually decreased as described above**.  Once in equilibrium, the vaporizer setting may be returned to the same or often to a lower setting to that on which the patient responded to the start of surgery.

Intravenous Fluids during Anaesthesia:

Administer IV fluids at the following rates:

10ml/kg/hr
This is the basic rate to compensate for cardiovascular depression, vasodilation

30ml/kg/hr
If hypotensive, or when MM are pale or pulses are weak.

40-90 ml/kg/hr
If severe intraoperative haemorrhage


Example:
Calculation of the drip rate when using a gravity fluid administration set.

For a a 20 kg dog 

requiring 10ml/kg/hr

= 20 x 10 = 200ml/hr

Divide by 60 to convert to ml/minute

Ie. 200/60 = 3.3 ml/minute

Standard giving sets deliver 20 drops per ml

3.3ml/min = 3.3 x 20 = 66 drops per minute

or 16.5 drops/15 seconds (66/4)

The handwheel on the gravity fluid administration set can then be adjusted to deliver ~ 16 drops/15 seconds.
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