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Background:

* Inthe UK, transition from foundation
to anaesthetics training is a steep
learning curve with trainees facing

ANAESTHETICS

AN INTRODUCTION TO THE BASICS
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History of Anaesthesia 2
» The plethora of formal resources :"le ‘;fa"'f*"aes‘“e‘is‘ 3
N afe Practice 4
can be overwhelming at the ——— .
beginning of training and shortlisting
useful resources is often time SECTION |
intensive, increasing stress and Pre Operative Assessment 7
anxiety_ Pre Operative Examination 8
Airway Assessment Criteria 9
Optimisation 10
» This self-directed project aimed to Airway Equipment 1
develop a concise, practical study poii s 13
. . . Internal Circuit 15
guide to introduce the basics of O ——— 1
anaesthesia in a visually engaging Nerve Stimulation 17
Respiratory Physiology. 18
format. By Taylor J Luke Ventilator Modes 20
Access Equipment 22
Cardiac Physiology 24
N ECG Basics 26
MethOdS' L. L. i L i X Patient Positioning 27
» Experience of receiving limited exposure to anaesthesia within undergraduate medical education, Regional Anaesthesia 28
combined with an early interest, motivated research into the foundational principles and UK Plan A Blocks 29
training structure of anaesthetics. SECTION Il
+ Research of literature identified key concepts and practical knowledge required at the beginning ‘;“‘I;’:“’m;i"?rlv"ussys‘em S zi
" .. B . . .. . . ellular Physiology i
of anaesthetic training. Using personal perspective, as an individual not versed in the specialty, to Sympathetic and Parasympathetic REGplOrS oo -
determine relevant and useful topics for beginners to learn. INELITOM AVEEOTIRY -:s2rr48 1522801381853 48R3 3 R85 a1 3
Anaesthetic Agents oo -~ 36
) ) ) . Paracetamol and NSAIDs 38
+ Numerous sources of literature were collated in a study guide, focussing on hand drawn Opioids 39
illustrations to enhance understanding. Propofol 40
Ketamine -....... cssdd
. . . . . . . Inhaled'/Anaesthetic Agents wineisiinsmnnmuiiiaiiiniiiiahiaiilinliiiusinindidaaniiuiniibing 42
+ Completion of a six-week hands-on anaesthetic placement provided insight into key knowledge Muscle Relaxants 43
Anxiolytic Agents - 44

requirements for daily practice and facilitated situational awareness of different challenges faced
by trainee anaesthetists in real time.

+ Verbal feedback and teaching from practicing anaesthetists assisted in ensuring the study guide
contained comprehensive content, differentiating between literature and clinically relevant
information.
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Results:

+ A 53 page study guide was created, using 53 different sources of literature including textbooks, academic papers, online

platforms (e-Learning Anaesthesia) and the Royal College of Anaesthesia (RCoA) website.

* Included content was selected based upon recurring themes across the literature and referenced to the RCoA curriculum.

* Hand drawn illustrations were used to enhance content delivery and account for different learning styles.

CRITERIA =

2 2

3 |8 |s3|8

o |8 |8 |23 |®

] o 22|23 9|°

s K] 251809

g2 |5 [5e|z&|E

5 L L8852

g|23|%

£ (¢ 5 [Eg|s28

E E |g |[gS|22|=
2 |2 |8 |22(83|8¢c
cHllis £|82|3 s
2 |7 |2 |28(88|%%
3 s |s®B|22|£8
s |= [8 |22|EE|ES
S ] @ 25|E3|88
z |[£ |4 |@d8|E3|a3
claleo| e w| e
3|3 s 8|3

< 2| <

(VSv) weishs uopeoysseln

4o Rioro0 ueoLBWY

smess 1eaishud sisiSojoisauisauy

to the mental prominence

on full extension. <6 cm = laryngoscopy impossible

Distance from thyroid cartila

25ue3sIq 1e3UEWOIAYL

£3 g 2
=i g
2FEE Tosw
g3 6355
x5y, E8asSd
5853 22853
T o » ®T IO 0

S22
250 8 .

Grade 4: soft palate not visible

o z
£ £ =
'Y £33 8 5
22 8552 =
Eg L 5 - et K]
;2 355 3
g E8E2z &
SEc 299 3E &
Q@9 E 8g0 E
39%= <808
g5 2EmZg22 s
g85cc35222%
SESSQSEEZE
8c3°£- <5285
55925 ,5P 82w
" n8PEE8Q
dSSR8833 .9 o1
8-3928082 %%y
S£8,55°80%88
283% E§E§§=§
=ESSS.c22350
§5825283 524
ceBESZ ooyl =Ll
eES355285¢E5
839 825 258a
S EgRC 8o 2%
:s‘-’ Y > x 3§ O o
ES3PEEZTESRELE
§220E32ES2285658
w. . . . .
o
8 £
2 23
= g 7R}
S 2 5
s 2 o
3 g g
g o 92 28 =
< a EEC £ @
A 8358 §82.8
3 §35% s8>
S 2809 S8
s 8582 2o 58
ot S0 258 %
° EG . > 202F
=3 8o wobg
s 9508 ;009 t
s e8cTL£52E82
9. EBS8ES585gS
SP8SESTETLE8T 0
£8%3 SS2%82 %
255EE28c388258
S92 S5KFREEGaOuUET
2857
20X O
HePSe oo ooo o

Grade 3: soft palate only visible

by the base of the tongue

AIRWAY EQUIPMENT ¢s

Anaesthetics requires a wide range of equipment from devices for airway management to vascular access, to dosing of anaesthetic and

patient

Athorough

of equipment s vital for safe use of anaesthesia and having a good working

knowledge will help when on placement or if you are new to the anaesthetic department.

Since patient assessment follows the A-E approach, learning the anaesthetic equipment follwowing this approach may help understanding

and improve memory of all the devices.

Nasal Cannula

Simple Face Mask
aka Hudson Mask

Venturi Mask

Non-Rebreathe Mask
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+ Up to 4L 02 delivery
+ Maximum 30% 02

+ Variable O2 on mouth
breathing

Can dry out nasal mucosa
and cause bleeding

+ Upto 15L 02, can be

50L/min due to room air
Faster respiratory rate can
lower FiO2 and cause
rebreathing

Aminimum of 5L flow is
required to prevent
rebreathing

+ Used to avoid ir

« Usedin i

high FiO2
Used when concerned about
CO2 retention or insufficient
respiratory drive

+ Must inflate reservoir bag
prior to use

+ Reservoir bag holds up to 1L
o2

+ One way valve reduced
rebreathing
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Bernoulli’s Principle: energy cannot be destroyed or created; P, H, V are constant. If velocity increases, pressure decreases.

(P+HAV)1 = (P+HHV)2

Small flow of 100% O2 through the tube, increases the velocity and lowers pressure which draws in, “entrains" a larger flow of room air through the venturi
vents. Each venturi has its own entrainment ratio. E.g. 1:5 which means 1L of 100% O2 entrains 5L of room air (27

Nebuliser Mask

Bag Valve Mask

High Flow Nasal Oxygen

Non-Invasive Ventilation
[Continuous Positive Airway
Pressure/ Bi-Level Positive
Airway Pressure]

S

%

« Drug delivery system

« Aerosol droplets via 02,
compressed air or ultrasonic
powder

« Commonly used in asthma,
COPD and cystic fibrosis

« Takes ~10-15 minutes to run

Manual positive pressure
ventilation

« Also known as ‘optifiow’ or

THRIVE (Transnasal
b o

- Fixed concentration of FiO2 —

no room air

Used for

+ Use when respiratory rate

drops <8/min
Contains a filter and one way
valve to prevent back flow of
secretions

Can use oxygen or room air

ventilatory exchange)

« Provides warm, humidified air
« High flow provides ScmH20

of positive pressure end
expiratory pressure

- Fixed 100% FiO2

provides
inspiratory pressure

- Positive pressure prevents

airway collapse

+ BiPAP - Type 2 respiratory

failure

+ CPAP - Type 1 respiratory

failure
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Included are images of pages from the study guide.
The contents page indicates the topics covered and
the other pages are examples of the visual
illustrations used in the guide. The pharmacology
pages are colour coded to the syringe label
guidelines of the Association of Anaesthetists of
Great Britain and Ireland.
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The following drawings show the anatomy and regions
covered by the plan A blocks. The areas in purple are the
distribution of the block. The red ‘X' indicates the
approximate location of injection. Beside each block, there
is a diagram showing the underlying anatomy.
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Opioids are used in anaesthesia for providing analgesia. There are several
subtypes of opioid, natural, semi-synthetic and synthetic.

*  Morphine, a natural derivative of opium, is a benzyliisoquinoline alkaloid.
+ Codeine is a semisynthetic opioid created by modification of morphine.

Oxycodone is also a derived as a modification of morphine.

Fentanyl is synthetic opioid derived from meperidine. The same applies

for alfentanil.

In general, opioids are highly lipid soluble weak bases, highly protein bound
and largely ionised. Opioids interact with opioid receptors. Binding to the
opioid receptors activates G proteins which decreases cAMP production, Ca2+
influx and increases K+ efflux. This leads to hyperpolarisation of the cell and

reduced excitability.

The three classic opioid receptors include mu, kappa and delta receptors.

THERAPEUTIC EFFECTS

Therapeutic effects of opioids are numerous. Pain
relief is achieved by spinal and brain mu opioid
receptors affecting the nociceptive signals from
the periphery. Sedation is also an effect of opioids,
which can produce delta wave activity on an EEG
- similar to the pattern during natural sleep.
Another important effect is suppression of the
cough reflex, mediated through the medulla. This
is helpful for intubation purposes however,
paradoxically bolus opioids can induce a cough.

ADVERSE EFFECTS

induce muscle

Opioids are by P450 and excreted renally.
Adversely opioids can cause respiratory

Bia Oneat e Ao depression due to the action of mu agonists in the
ventilatory control Center in the medulla,

Fentanyl 4.2 min (IV) 30-60 min 2-4 hrs. decreasing minute ventilation, leading to apnoea.
Factors affecting opioid induced respiratory
depression include high doses, natural sleep,

Alfentanil 1.8 min (IV) 10-15 min 1-1.5 hrs inhaled anaesthetics, hyperventilation, respiratory
acidosis and decreased clearance.

Remifentanil 1.8 min (V) 5-10 min 10-20 min In addition to the adverse respiratory effects,
opioids can alter cardiovascular physiology, cause

ia, produce

Codeine 30-60 min (PO) ~ 4-6 hrs. 3-3.5hrs rigidity and cause nausea and vomiting. Opioid
induced muscle nglds(y can render bag valve
mask ilati ible which may require

Oxycodone 10-15 min (PO) 4-6 hrs immediate release 3-6.5 hrs. neuromuscular blockers.

12 hrs extended release
Morphine  5-10 min (IV) 2-4hrs (V) 2-3hrs INTERAGTIONS

30-60 min (PO)

In anaesthetic practice, the pharmacokinetic differences help determine opioid
selection. The first consideration is whether the patient will require a bolus
injection or continuous infusion. Opioid suitability depends on the onset time,

4-6 hrs (PO)

duration of action and elimination half life.

+  Bolus for Induction: Fentanyl and Alfentanil are good choices as they
have a quick onset. The effect of Remifentanil would be too short acting to

provide adequate analgesia during induction or maintenance.

+ Infusion during TIVA: Remifentanil is good due to its fast onset of action
and short duration and elimination, this will promote a faster recovery
following emergence. Remifentanil also quickly reaches a steady state
making it more titratable. Other opioids take longer to reach a steady state
meaning concentrations will continue to rise despite a constant infusion

rate.

+ Patient-controlled analgesia (PCA): Fentanyl would be preferential to
morphine due to the shorter onset time, this would provide relief before the
lockout period of the PCA pump and mitigate potential dose stacking.

The timing of onset, duration and elimination depends on the time taken for the
plasma and effect site to reach equilibrium. A more rapid equilibrium is also

known as more diffusible
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Propofol: when opioids are used with Propofol the
opioid concentrations are increased.

MAC: opioids can synergistically reduce the
minimum alveolar concentration of a volatile
anaesthetic.

Qpioid Antagonist

Naloxone is a competitive antagonist
derived from oxymorphone with greatest
affinity to the mu receptor. Naloxone
reverses the effects of opioids, it is
metabolised by the liver and due to its
very high clearance has a very short
duration of action. Multiple doses or
infusions of other antagonists may be
required.
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Discussion:

This project provides a basic introduction to
anaesthesia, covering topics that arise in day to day
practice.

It can be used as a supplementary aid alongside
existing material, helping guide trainees to discover
knowledge gaps and provide a foundation for their
learning and future development.

The learning process is unique to every individual,
the visual impact of this guide with illustrations,
bright colours and colour-coded pharmacology may
help trainees to digest the extensive curriculum. As
well as increasing accessibility to learners with
specific learning differences such as dyslexia and
ADHD.

Conclusion:

The transition into anaesthetic training is a large
undertaking and a resource containing the basics
can help mitigate stress and anxiety around starting
a new, exciting career.

Further development of the guide could include
addition of more content and illustrations, with
potential distribution regionally and nationally. This
has potential to improve trainee confidence,
competence and well-being in a standardised
manner.

To ensure the guide is fit for purpose, a project to
disseminate the material and collect feedback from
current trainees and clinicians would help tailor the
guide, ensuring the user’s needs are met
appropriately.



