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1. Background

Any constructive feedback or criticism welcomed!!!

dennishuang.mindmaps@gmail.com 8. Contact information

. Part 2 candidates
These mindmaps are meant for

\_Anaesthetists in need of a quick refresher

This is my Formal Project for ANZCA

This set of mindmaps covers  r

Most medical conditions

http://www.dennishuang.com/mindmaps/

| will be expanding the scope of this documents

7. Future plan

Maybe some tweaking of the existing mindmaps

\ Crisis situations

Surgical conditions

Regional blocks

Does NOT (yet) cover

But it take time

For non-commercial purposes only
Must be in its entirety \ Free to copy / distribute

i.e. Please don't break the file up /

6. Copyright m

ANZ Resus Council flowcharts
EAPU flowchart \ | do NOT own the copyright of...

TOF illustration |

Oxford Handbook of Anaesthesia 2nd and 3rd edition

Westmead Anaesthetic Manual 3rd edition \ My main references

Essence of anesthesia practice, 3rd edition /

5. Sources

esp CEACCP Journal articles

Others
FRCA.co.uk

\ ANZCA professional documents

Primary-related topics

While | did my best to ensure all information are correct, there may be mistakes (or typos)

There is no warranty (actual or implied) i.e. Use at your own risk

First-tier topics are arranged in CLOCKWISE manner Subtopics are top-to-bottom

Most mindmaps are set up in a generic format, depending on the topic area

Use the index at the front...

Finding Nemo

OR, perform a search This is a searchable PDF document

Most important  Adverse outcome if you don't know this

Very important Examiners will fail you if you don't know this

Order of importance

Important But may be unrelated to anaesthetics

Important

{Obviously very subjective]—
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R S N N

/ \
// MOA _  Abnormal development of blood supply to right paraumbilical area }
- /
/ <
. . . . ey External herniation of abdominal viscera via abdominal wall defect \
Incidence about 1 in 3,000 live births e }
! Viscera exposed /
. - - Features \
> 90% survival __ Gastroschisis Functionally ABNORMAL |
Prognosis Basics Bowel usually inflamed and shortened - /l
70 to 95% survival Exomphalos \_Usually need prolonged parenteral nutrition \\
|
Cardiac abnormalities . Less frequently than exomphalos /
Mortality due to \
Chromosomal abnormalities . . Prematurit \|
Associated conditions Includ {/
ncludes i
Especially if primary closure S Wil lraize it aif Ly \\
~—— . ) |
Impaired organ perfusion ‘—’\\5_,\\ Intestinal atresia /
\_/\\_/A\_//\\__/’\\_//\\_//‘\ﬁ_/'\\_’/\\_//‘\‘_/
Reduced cardiac output . . . .
IVC compression Raised intraabdominal pressure
Metabolic acidosis // e el
iguri / —
Oliguria V4
. ya MOA _  Failure of midgut migration from yolk sac into abdomen
Decreased pulmonary compliance /
/
. . . / ... through the base of umbilical cord
Aspirate via orogastric tube __Preop Abdominal wall defects - / External herniation of abdominal viscera s g
4 \_i.e. within umbilical cord

High pressure ventilation may be necessary

Gastroschisis and exomphalos Y4

Features

Infection prevention

Preservation of body temperature

Fluid requirement are 2 to 4 times normal Fluid replacement

Goals

Decompression of stomach

Avoid nitrous oxide \ Minimise intra-abdominal pressure

Maximal relaxation intraop /

Newborn

esp congenital heart disease in exomphalos ___ Associated conditions

Risk of infection due to abdominal wall defect

Issues

> 25% loss of blood volume if large defect Large blood loss

\__Risk with surgical repair
Increased intra-abdominal pressure /

Viscera covered in a membranous sac May also contain other organs (50%)

Bowel functionally NORMAL
Common (40%)

Congenital heart disease
Trisomy 13, 18, 21
Pentalogy of Cantrell

Imperforate anus
Malrotation of GIT

Intestinal atresia

Cover in sterile dressing or plastic bag

Immediate
NG tube to decompress the bowel

Urgent surgical repair

. . Inspiratory pressure > 25-30cm H20
Primary closure is NOT recommended when... r

\_Intragastric / intravesical pressure > 20cm H20




Assume unstable neck

Consider awake fibreoptic intubation

Technically more difficult
N\

Neuroaxial blockade

Unpredict high LA spread /

Smaller larynx

Choanal stenosis\ Difficult airway

Atlanto-occipital joint rigidity / instability/

AVOID hyperextension

N\
Risk of medullary compression /

Foramen magnum stenosis

Restrictive lung disease

Central

OSA

Very common

Hypersalivation

Pulmonary hypertension

C
CVS disease >

Scoliosis / kyphosis

Rare

Smaller epidural space

\ Spinal canal stenosis\ D
Cauda equina syndrome /

Nerve root compression /

Obesity
BP cuff , E
—\__Smaller sizes
ETT/LMA /

Difficult vascular access

Others
GORD >

Most common form of dwarfism

Background

Autosomal dominant

Short limb

Frontal bossing

Maxillary hypoplasia

Features

Normal trunk size

Normal intelligence Don't be rude!

[ Achondroplasia ]

Normal life expectancy

Issues

Height 131 cm

Male

Weight 55 kg

Mean measurements

Height 124 cm

Female
Weight 45 kg



NEW ZEALAND
p Resuscitation Council
‘Whaekehauers, Astecrsa

for Adults

Start CPR
30 compressions : 2 breaths
Minimise Interruptions

!

Attach
Defibrillator / Monitor

!

Advanced Life Support

|

| Non
Shockable ) Shockable
Shock
vy
CPR [ CPR
for 2 minutes for 2 minutes

|

Return of
Spontaneous
Circulation ?

[ Post Resuscitation Care }

p—
r

AUSTRALIAN
RESUSCITATION
COUNCIL

During CPR
Airway adjuncts (LMA / ETT)
Oxygen
Waveform capnography
IV /10 access
Plan actions before interrupting compressions
(e.g. charge manual defibrillator)
Drugs
Shockable
* Adrenaline 1 mg after 2" shock
(then every 2nd cycle)
* Amiodarone 300 mg after 3" shock
Non Shockable
* Adrenaline 1 mg immediately
(then every 2" cycle)

Consider and Correct

Hypoxia

Hypovolaemia

Hyper / hypokalaemia / metabolic disorders
Hypothermia / hyperthermia

Tension pneumothorax

Tamponade

Toxins

Thrombosis (pulmonary / coronary)

Post Resuscitation Care
Re-evaluate ABCDE

12 lead ECG

Treat precipitating causes

Re-evaluate oxygenation and ventilation
Temperature control (cool)

December 2010




Hypoxaemia

Hypovolaemia

\ Hypothermia / hyperthermia

Hypokalaemia / hyperkalaemia _ + Other electrolyte and pH changes

ACLS -

Reversible causes
Tension pneumothorax

i.,e. PE Thromboembolism

4T's

i.e. Cardiac temponade ___Temponade

Toxins / Drugs




P N R S i N A o A ~

— \
o Airway difficulties )
———
/ /
" w Cardiovascular disease \
[ The "ACE" disease [ )
\ DM /
S——— \ Endocrine abnormalities /~— i\
I NN \_Goitre / hyperthyroidism /l
- \\_/A\—_’/\\_/A\~__/\\_//\\—_’/\\_/A\_’/\\—//

Intraop haemodynamic instability

Postop airway obstruction

S&S related to associated conditions esp CVS disease and OSA

If unexplained and persistant hypotension, consider adrenal insufficiency Functional capacity

Difficult airway
If ICP is not raised Consider regional technique

Obstructive sleep apnoea (OSA)
Hypertension, IHD, CHF
DM, thyroid

Octreotide

History Associated conditions e.g.

Consider awake fibreoptic intubation if GA

Consider IBP

Previous surgical Rx

Pulse oximetry may be difficult to apply

Experienced assistant for difficult airway Medical Rx

Bromocriptine

Cautious use of NMBDs if myopathy Acromegaly - AMx ] Airway assessment
Exam
< CVS
Difficult airway trolley
. . . . CXR
May require larger sized table / airway equipments —
SpO2 monitor + Apnoea alarm - ECG
Consultation ——
Anaglesia TET
Consider ICU/HDU if significant cardiorespiratory problems | Bloods BSL
X 1

Upper airway anatom
CT of neck B Y Y
Tracheal compression

Sleep study

Airway management

Maintain normal BSL

Consider
Echocardiogram

Document pre-existing peripheral neuropathy, if any

Involve endocrinology team

If vocal cord pathology suspected

ENT
Optimisation For indirect laryngoscopy
Consider referral to .
Respiratory For OSA
i Cardiology




Nerve compression syndrome

Proximal myopathy Macroglossia

Others

Carpal tunnel syndrome Difficult airway / TMJ arthritis

Arthralgia \ Hypertrophy of larynx and trachea

Subglottic stenosis

Diabetes mellitus (DM)

Recurrent laryngeal nerve palsy

Goitre (25%) . o
— \_Thyroid abnormalities Acromegaly - B Obstructive sleep apnoea (60%)
Hyperthyroidism (5%) / Associated conditions

Hypertension (30%)

Increased basal metabolic rate (BMR) __Heat intolerance

Ischaemic heart disease (IHD)

Cardiomyopathy

Hypopituitarism from mass effect __Adrenal insufficiency

r

I Raised ICP Heart failure

I
{Pituitary mass effect}-\JI Bitemporal hemianopia

L\ Hypopituitarism

Valvular disease




Hypotension may be resistant to Rx

Requires adequate steroid replacement

ICU admission

Treat precipitating cause

Vasopressor Rx

100% + ABC

Declare medical emergency if unstable CVS

IV normal saline . o
Fluid resuscitation

R
Glucose as needed /

200mg IV stat .
Hydrocortisone
Followed by 100mg Q6H /

Steroid
Use if diagnosis not yet confirmed

Dexamethasone

Does not interfere with diagnostic tests

Correct electrolyte abnormalities

Immediate Rx

Subsequent Rx

Acute adrenal insufficiency

Background

Life-threatening medical emergency

Abrupt withdrawal of long-term steroid Rx

Most common cause

Aetiology / Stress without adequate steroid cover, in patients with...

Adrenal suppression

Bleeding into adrenal or pituitary gland

Hypotension

CVS collapse

Hypovolaemia / dehydration

{ Addisonian crisis ] Weakness

Abdominal pain

Vomiting and diarrhoea

Confusion

Fatigue

Convulsion

Low Na+

High Ca2+ Only in primary

Cortisol level

Dx
< ACTH stimulation test

\_Chronic adrenal insufficiency




Electrolyte / BSL disturbance

D R N P P N N i

/ ~ ~<
Destruction of adrenal cortex \\\ Adrenal insufficiency / Dehydration
Autoimmune (80%) \\ \ Risk of Addisonian crisis
. \\ Infection
Septicaemia Infection ] o . .
Causes Primary N Effects of high dose steroid Delayed wound healing
\
™ \ Potentiation of NMBDs
Acute adrenal haemorrhage \

\ Underlying cause of adrenal insufficiency

Metastases

Deficient in both glucocorticoids and mineralocorticoids Fatigue

Confusion

Insufficient ACTH to stimulate adrenal cortex

Exogenous steroids Postural hypotension

Weight loss

Pituitary tumours
Head injury \ Hypopituitarism ) —
o~ Adrenal insufficiency -

Surgery P AMx
P S
/\‘,//

Diarrhoea

T T ~—— T T~ T . T —— T T~ T~

Steroids

~. N SN

—~—~—— ~——

Mineralocorticoid if any

{ If refractory hypotension, consider if steroid cover was adequate }/

Consultation

Low Na+

Consider IBP and/or CVL M

Avoid etomidate Bloods

Low fasting BSL
High Ca2+

Cautious use of NMBDs

Only in primary

Ensure adequate recovery of muscle function \_High urea and creatinine

Extubation

Emergence can be prolonged

Steroid replacement

Consider endocrinology consult Postop

Including /Electrolyte normal

Optimisation

Steroid cover periop

Euvolaemic
Monitor BSL and U&E regularly

Discuss with endocrinology re periop steroid cover




Eliminate O2

Extract ETT
Extinguish fire

Evaluate damage

Use ETT resistant to laser ignition

[ Airway fire ]

Low FiO2

Airway

Will support fire _ Avoid N20O

Inflate ETT cuff with blue dye/saline Prevention

Limit laser duration

Saline-soaked pledgets in airway

Water available to extinguish fire

1. Stop laser

2. Stop ventilation

Should immediately stop the fire

3. Discontinue oxygen
\_Disconnect BEFORE removing ETT

Stop fire |/

\ 4. Remove burning ETT

Douse airway fire with water (IV bag)

Suction debris from airway

Ventilate with 100% oxygen by facemask

Resuscitate Re-intubate

Commence TIVA

Examine airway with bronchoscope to assess injury

Steroids

Followup

Antibiotics

Keep I&V unless very mild

Postop
< Monitor in ICU/HDU for 24 hours




Regional anaesthesia relatively contraindicated if peripheral neuropathy

Typically starts after 6 to 24 hours

Timing
Can be delayed up to 5 days >

Increased HR and BP

Tremour

Hyper-reflexia

Delirium

Seizure

Alcohol withdrawal syndrome

Midazolam
0\
Diazepam /

Does not treat delirium / seizure

Benzodiazepine

Haloperidol Adjuvants

Clonidine

5% can develop delirium tremens (DT)

Analgesia

Optimise

Oxygenation

Electrolyte and BSL

[ Alcohol abuse ]

Postop delirium

Preferred if not due to withdrawal Haloperidol

Chlorpromazine (Largactil)

Others

e.g. Risperidone Atypical antipsychotics

Issues

Have you ever felt you should CUT down on drinking?

4 Qs

Have you been ANNOYED by other people criticising your drinking?

Have you ever felt GUILTY about drinking?

Have you ever taken a drink in the morning (as EYE-opener)?

High chance of alcohol abuse

Score22 | Sensitivity 93%

Specificity 76%

Aspiration risk

If acute intoxication ,
\_Problem obtaining informed consent

Arrhythmia (esp AF)
Cardiomyopathy

Heart failure

Coagulopathy

Wernicke-Korsakoff syndrome

Peripheral neuropathy

Complications Autonomic dysfunction

Changes in drug pharmacology

E Electrolyte and BSL disturbance

Decreased RBC / WBC / platelets

Impaired immunity

Others
Liver dysfunction

Myopathy
Vitamin B

Vitamin K

Malnutrition

Folic acid

Dehydration

Concurrent substance abuse (e.g. smoking)

Alcohol withdrawal syndrome

Others
< Postop delirium risk




Incidence = 1 in 20,000 deliveries

Account for 5 to 10% of all maternal deaths

Basics

Diagnosis of exclusion

Most occur during labour (70%)

Timing

Can occur as late as 48 hours postpartum MOA
Up to 50% die in first hour . .
\ High mortality _
Mortality > 80% / Prognosis
High risk of neurological injury (= 85% of survivors)
Ventilation [ Amniotic fluid embolism (AFE) ]
Inotropic support .
e.g. Supportive Rx
Clotting factors
Uterotonic agents ﬁ
Urgent delivery of foetus
Hydrocortisone
S&S

Adrenaline Consider

Factor Vlla if massive haemorrhage

Exact pathophysiology unknown

Akin to an anaphylactoid reaction

Activation of complement system

Involves /Hypoxia due to shunting

\ Intensive pulmonary vasoconstriction

Subtle

Initial symptoms Restlessness

e.g.
Altered mental status

Hypoxia

\_Dyspnoea

Profound hypotension

Respiratory distress

Ph 1 Dysarrhythmia
ase Sudden CVS collapse

Acute pulmonary hypertension
Acute right heart failure

Cardiac arrest (= 85%)

Left heart failure with pulmonary oedema

ARDS

Uterine atony

Coagulopathy / DIC (80%)

Phase 2

Haemorrhage

Seizure



c.f. Lee's cardiac risk index /—[ Cardiac risk is determined by considering these 3 areas }

> 5% cardiac risk

Aortic and other major vascular

Patient factors

Peripheral vascular\ Vascular

NOT carotid endarterectomy /

High risk surgery

Cardiac surgery

Emergency surgery

Decompensated heart failure

Unstable coronary syndrome

Active cardiac conditions

k Severe valvular disease

Significant arrhythmia

Similar to Lee's

IHD

Compensated or prior HF

DM

Clinical risk factors

Prolonged procedures with large fluid shifts

AMx of cardiac patients -
ACC AHA cardiac risk evaluation

1 to 5% cardiac risk

Intraperitoneal surgery

Intrathoracic surgery Surgical factors

Carotid endarterectomy

Renal insufficiency

Cerebrovascular disease

Age > 70
LVH

LBBB
Minor predictors Abnormal ECG

ST or T wave abnormalities
Not in sinus rhythm

Uncontrolled HTN

Metabolic equivalent of task (METs)

Intermediate risk surgery

Head and neck surgery

Orthopaedic surgery

Prostate surgery

< 1% cardiac risk

Functional capacity

Endoscopic procedures Tests

Breast surgery .
Low risk surgery

Cataract surgery
Superficial procedures

12 lead ECG
Exercise ECG

Exercise testing
< Cardiopulmonary exercise testing

Thallium scan

Pharmacological stress testing

\_Dobutamine stress echo

Coronary angiography

Radionuclide angiography

Resting LV function /Echocardiography

Contrast ventriculography




Delay surgery
Workup + optimise

Yes

Emergency surgery?

Yes

No

<

Active cardiac condition?

Proceed

No
Y
Good functional capacity Yes
... without symptoms?
No
Y
Yes
Low risk surgery?
No
Y
Yes
No clinical risk factors?

No

High risk surgery
AND
At least 3 clinical risk factors?

Consider non-invasive testing

i.e. No clinical risk factors

Yes

Consider testing



{ Per ACC / AHA guideline }

AMx of cardiac patients -
Active cardiac conditions

[i.e. Failure, Angina, Valve, Arrhythmia]—

FAVA

Severe heart failure NYHA class IV

Decompensated heart failure /

\ Worsening or new-onset

Unstable angina

Unstable coronary syndrome / Recent MI (< 30 days)

\ Severe angina (CCS class Il or IV)

AVA <1 cm2

Severe AS / Mean peak gradient > 40 mmHg

Symptomatic

Severe valvular disease /

\ Progressive SOBoE
Symptomatic MS / Exertional presyncope

Heart failure

2nd degree heart block, Mobitz type I

3rd degree heart block

Ventricular arrhythmia

Significant arrhythmia | Symptomatic

\ Bradycardia
SVT with HR > 100

New VT

If these conditions are present, DELAY elective surgery }




Increased serum creatinine (> 182 pmol/L) Renal impairment

Ml

Positive exercise test

Angina Ischaemic heart disease

Use of nitrate Rx

Pathological Q waves on ECG

Intraperitoneal

Intrathoracic Surgery, High risk

Suprainguinal vascular/

Prev congestive heart failure

Pulmonary oedema

Paroxysmal nocturnal dyspnoea | Congestive heart failure

Bilateral rales or S3 gallop

Pulmonary vascular redistribution on CXR

TIA
—\ Cerebrovascular disease

Stroke /
Insulin Rx (for DM)

Six risk factors

"Lee's revised Goldman cardiac risk index"

Background

Used to predict major postop cardiac events

Ml

Pulmonary oedema

VF

AMx of cardiac patients -
Lee's cardiac risk index

No variables — 0.4%

1 risk factor — 0.9%

Risk stratification

\ 2 risk factors — 6.6%

23 risk factors — 11%

Complete heart block

Cardiac arrest
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{ 1. ALWAYS proceed if emergency surgery TN

\

,\ Unless emergency 2. Delay if active cardiac conditions \
{ \
|

\ Low risk surger

\

/ Good function without symptoms \ 3. Proceed if any of these is true
|

l\ No clinical risk factors |

\
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Patient factors

ACC AHA

Functional capacity

Surgical factors Risk-benefit analysis

RISCCI Lee's

IBP

Pulmonary artery catheter

TOE

Consider

Cardiac output monitor MADE

Vasopressor

Inotrope

Antiarrhythmics |
AMx of cardiac patients ]

Defibrillator readily available

e.g. Fentanyl-heavy induction __Cardiac stable induction

Consider starting vasopressor infusion at induction

Anal

Minimise sympathetic response gesia

Supplemental 02

Consider

ICU / HDU / CCU admission

/———\\/——\v/—-\,,—-\,/—-\,’—\\/——\\/——\/,—\\;[Think "CRAP" when things go crap]-

Ve
/ AR
I\ Avoid myocardial depressant Contractility

)
[ Ensure sinus rhythm
\ Rhythm / Rate

\; "Adequate" rate

/
|
b Treat vasodilatory state

/

[ Increase in afterload increases BP, NOT cardiac output \ Afterload

\

/\ MAY improve coronary perfusion, thus contractility ///
[ —
‘\) Ensure euvolaemia /_—//

v

|/ High pressure IPPV s~

\ J

) _

/ ~

| Valsalva

\ P

\ ~. . o~ T

o NENER 9

Consultation

History

Known CVS diagnosis?

HxPC
Dyspnoea

Palpitation

METs
Functional capacity | NYHA class (heart failure)

\_CCS class (angina

e.g. Rheumatic fever

Aetiology

Uncontrolled HTN

Heart failure

CVS Hx Ischaemic heart disease

Other Hx Valvular disease
Arrhythmia
Renal impairment
Associated CVA/TIA
DM on insulin Rx
Stent / CABG

PSHx
< Pacemaker / AICD

Beta blockers / Statin

ACE inhibitors
Nitrate

Antiplatelet / anticoagulation Rx

Routine (ECG, CXR, Bloods)

Perform only if test outcome would change management
Exercise ECG

Exercise testing
Cardiopulmonary exercise testing

Dipyridamolethallium scintography

Pharmacological stress test
\_Dobutamine stress echocardiography

Echocardiography

Coronary angiography + PCI

Any active cardiac conditions? "FAVA"

CABG /PCI

Anti-failure Rx

Optimisation Will patient benefit from preop testing / intervention?

Valve replacement
Pacemaker

Consider cardiology referral ... if not already involved




Ve
/
{
)
/
/
[
|
/
/

(CPP = MAP - (CVP or JVP) } i

—

/
I Maintain CPP

Increase 02 supply }—T‘

AMx of neurosurgical patients -
Neuroprotection

P e e N N

Maintaining MAP (= 90 mmHg)

Avoid hypoxia and anaemia

Avoid hyperthermia

Avoid hyperglycaemia

Decrease 02 demand

ONLY for swelling due to tumour or abscess

Dexamethasone
Contraindicated in traumatic brain injury MRC-CRASH trial
Minimise cerebral oedema

Minimise ICP

Cerebral blood volume

CSF drainage

\ Consider <

Mannitol

Hypertonic saline

Not for routine use in head injury

Hypercarbia
Hypertension

Ketamine

Excessively high MAC of volatile agents

via hyperventilation
Mild hypocapnia_| Target pCO2 of 30 to 35 mmHg

Transient effect only (< 24 hours)

Decreases CBF, ICP, and metabolism
/
\_Use only if haemodynamically stable

Propofol / Thiopentone

Head up 30° position when possible

. . No ETT ties
Avoid venous congestion

Avoid coughing / strain

Avoid excessive PEEP

\

Avoid head down position

in

-~

~———TN o~

Ne——
S———\

Prophylactic anti-convulsant Rx

Consider / Propo

fol / thiopentone

\ Mild intraop hypothermia (= 35°C)

ycaemia

Avoid hypogl
Avoid additional insults }—K
Avoid acidosis

PONYV prophylaxis

LA spray to vocal cords

Lignocaine IV 1 to 2 mg/kg > 2 min prior

Minimise ETT stimulation

~———

Opioid (e.g. remifentanil)

Extubation in deep anaesthesia

~——"N\

|
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II Maintain MAP (= 90 mmHg) \—\\
\ N
) . . ™~
/ Reduce brain swelling -
| N
| \ Minimise ICP . o
\\ Reduce cerebral blood volume Maintain CPP \\_\\
A N\,
/ CSF drainage N——
\
| . .
\ Avoid venous congestion L : \\
} . . — \__Minimise JVP Neuroprotectlon} ]
II Avoid coughing / straining / //
\ ’__‘//
) Hypoxia and anaemia 4
/ —
g Hypercapnoea il
=
\ /
/ Hyperthermia —
/ /
|
\ i
D e e e e N SN e VIS

Preservation of uninjured brain

[ AMx of neurosurgical patients ]

Minimise secondary injury

i.e. Minimise brain volume

"\ Relaxed brain
Allows better surgical access /

Early postop assessment

Early diagnosis of complication \ Early awakening

CT or surgery if needed

Issues

Massive haemorrhage risk

Air embolism risk

Mayfield pins Sudden brief intense pain
S
. . o Sitting
May involve Special positioning eg.
\ Prone
Remote location e.g. Coiling
Raised ICP

Decreased GCS

Existing CNS deficit ,
\_Neurological deficit

) ) Trauma
Associated issues ,——

\ Tumour

Neuroprotection

No access to airway

Eye protection



If < 24 wks, foetus not viable

Causes uterine relaxation

\Volatile agents
Useful if BP and CO stable /

Avoid nasal intubation due to risk of bleeding

Two patients But welfare of mother has priority

Altered physiology / pharmacokinetics

Potential difficult airway

Follow ACLS algorithm

Altered maternal body Aspiration risk

Perimortem CS )
—\_Ifnoresponse to CPR afte 4 min
Continue CPR / e | .
ortocaval compression
P
Hypercoagulability — Thromboembolism

Mostly to improve maternal survival

Premature labour / foetal loss

Improves venous return, CO, and oxygenation )
Perimortem CS
Aim for delivery within 5 min after arrest ]

But no benefit if < 20 weeks of gestation

Teratogenicity

Risk to foetus
Hypoxic brain injury

Other injuries

Closure of ductus arteriosus

M
AMx of pregnant patient

Appropriate foetal monitoring (e.g. CTG) if foetus viable
for non-obstetric surgery
Workup as per surgical indication

Difficult airway trolley

Compression stocking / Sequential compression device
Gestation / LNMP

Pregnancy-induced hypertension (PIH)

Obstetric

?Complications s

Antacid prophylaxis
\_Placenta / foetal abnormality

Left lateral tilt if = 20 weeks Induction

RSI if 2 20 weeks

IX _ USS scans of uterus
Delay surgery until after delivery if possible

Consultation

Effective analgesia

Liase with obstetric team

Steroids  Accelerates foetal lung maturity

Thromboprophylaxis

Optimisation

Maintain normal maternal BP and Hb
Consider

MgSO4  Possible foetal neuroprotection

Prepare for difficult airway

Detect and suppress premature labour
Avoid harmful drugs |

Avoid catecholamine release

Can reduce placenta perfusion




Abdominal surgery

Risk of respiratory complications if r

Issues \ Thoracic surgery

Possible steroid Rx

Recent exacerbation / infection

Previous hospital/ICU admission

HxPC
Dyspnoea and severity

Early mobilisation S&S

Cough and sputum production

Incentive spirometry Smoking history

Breathing exercises \ Physiotherapy

Chest physio /

Effective cough
Early mobilisation | For

Compliance with physiotherapy/

esp CVS conditions

History

Orthopnoea

Routine S&S

Paroxysmal nocturnal dyspnoea

Functional capacity

Analgesia

Inhalers

[ AMx of respiratory patients ]

Consider regional anaesthesia / analgesia Steroids

Caution if CO2 retainer Response to Rx

\_ Supplemental 02
Consider humidification / -
Postop

Careful fluid balance

Consultation

Major surgery

CXR | Significant respiratory disease

\ Symptomatic or abnormal signs on exam

Long duration surgery

S
Major abdominal or thoracic surgery

Spirometry / Peak flow
Consider strongly / Sputum for M/C/S
ABG

Intercurrent respiratory infection

Significant disease preop
Depressed conscious level
Poor cough

Ineffective regional anaethesia

P Consider ICU/HDU

Transfer factor / diffusing capacity i.e. DLCO

Chest CT

Others

V/Q scan

Systemic opioids required

Cardiopulmonary testing

Consider referral to a respiratory physician

Optimisation
= _Smoke cessation




Aetiology

A\

Severity / Functional impairment <€ Condition » Complications / Associated conditions

For any given diagnosis / condition, consider:
1. What caused it? (Aetiology)

. What is the treatment? (Rx)

What complications does it have?

What other conditions are associated with it?

o~ DN

Do any of the above (including the condition itself) impact on
the anaesthetic management?

6. How much physiological reserve does the patient have?

Y Y
Rx » Anaesthetic implications




One of the motor neuron diseases

Incurable

Death from respiratory failure usually within 3 years of diagnosis

Unknown aetiology

FVC > 50% — Low risk

Upper motor neurons (UMN)

FVC 30 to 50% — Moderate risk FVC and anaesthetic risk
Progressive degeneration

\_Lower motor neurons (LMNs)

FVC < 30% — High risk

Muscle atrophy

Amyotrophy
Characterised by Eventually affects all skeletal muscles

\ Lateral sclerosis _ Gliosis of the corticospinal tract

Avoid GA if possible

Aspiration prophylaxis

. . i/
Avoid suxamethonium PP

NMBD

Reduced dose for non-depolarising NMBDs
Ocular muscles

Amyotrophic lateral sclerosis
(ALS) Bladder

Does NOT affect Bowel

Maintain preload / hydration

Anticipate prolonged postop ventilation

Sensation

Aspiration risk

\__If bulbar involvement
Impaired ability to communicate /

Respiratory impairment / failure
Autonomic dysfunction

Mentation

Initially asymmetrical and involves distal extremities

Eventually axial and bulbar weakness

Weakness

Denervation hypersensitivity |

Muscle weakness
Spasticity

UMN signs

Includes Hyperactive reflexes

Atrophy

LMN signs ] i
Fasciculation Usually of the hand




< 15 mcg/L — Diagnostic of iron deficiency

15 to 30 mcg/L — Highly suggestive Preop anaemia is independently associated with increased risk of M&M

Issues

Ferritin Increased likelihood of RBC transfusion

CRP raised — ?lron deficiency

30 to 100 mcg/L

CRP normal — Look for other causes

> 100 mcg/L — Look for other causes

Underlying cause (if known)

Should not be dictated by Hb trigger alone
Rarely indicated if Hb 2 100 g/L

Transfusion Family Hx of anaemia

Fatigue

S&S | Dyspnoea on exertion

Pallor
Consider cross-matched RBC

History Co-existing CVS or respiratory diseases

Tranexamic acid

Other PMHXx

Consider

Functional capacity

g-aminocaproic acid

Fluid warmer and force warm air blanket Alcohol

Drugs that causes bone marrow suppression

Consider cell saver

Antiplatelet Rx

Consider supplemental O2

Anticoagulation Rx

Effective analgesia

[ Anaemia - AMx J

FBC

Maximise O2 delivery

Iron studies (including ferritin)

Minimise sympathetic response
CRP and renal function

Effective analgesia

Consultation
Minimise increases in O2 requirement Group and hold

Avoid shivering
Anti-pyrexia i appropriate Consent for transfusion s lehovahs Witness

\_Discuss risks of periop transfusion

Prevent hypothermia

Treat underlying cause

Increase Hb

Reduce venous pressure at surgical site __Patient positioning

e.g. folate, iron, vitamin B12

Goals

.e. MAP 50 to 60 mmHg Haematology referral if unknown causes

Optimisation

i Permissive hypotension
Radical prostatectomy \ ¥P Nephrology referral if chronic renal disease

Minimise bleedinij

Maijor joint replacement Oral iron Rx

If iron deficiency

Intraop cell salvage Consider/
If no clear reason, gastroenterology referral

Acute normovolaemic haemodilution

——\«/’—'\«/——\\,/’ ~T T T~ T T

Cardiac surger T T N \

P Post op cell salvage in / > Co-existing diseases )

/

Total knee arthroplasty / I\ Acceptable preop Hb depends on / Expected intraop blood loss (\
—— z \ \

Minimise RBC transfusion S N \ Time course (acute or chronic) /J

~—— "
S~ y
— ~—— /’\\__//\\_’/\\___/

—~——



Microcytic anaemia Iron deficiency

Acute blood loss

[Bone marrow failure]—

Bone marrow infiltration by tumour

Aplastic anaemia  / _
\_Drug-induced e g. thiazide, methotrexate

Chronic renal failure

Normocytic anaemia

\\ Anaemia of chronic disease / Chronic liver failure

\ Chronic inflammation e.g. TB, RA, SLE

By MCV size

Thalassaemia

Sickle cell disease

Haemolytic anaemia

\ Mechanical valve

Hypersplenism

Folate deficiency

[ Anaemia - Causes }

. . Vitamin B12 deficiency
Macrocytic anaemia

Alcoholism

Hypothyroidism

Blood loss

Aplastic anaemia

Iron

Decreased RBC production Deficiency in Vitamin B12

[ \ Folate
By mechanism

Anaemia of chronic disease esp renal failure

Haemolytic anaemia

Increased RBC destruction / sequestration / Transfusion reaction

Hypersplenism

Dilutional / Fluid overload e.g. Pregnancy
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CVS collapse (88%)

~—

T~ TN

Erythema (45%)

Bronchospasm (36%)

N S e S

Immediate if possible

1 to 3 hours post exposure \ Timing

6 to 24 hours post exposure

Peak at 15 to 120 min Tryptase test

Normal < 5 mcg/L

Anaphylactoid < 15 mcg/L \ Levels

Anaphylaxis > 20 mcg/L /

Clinic after 4 to 6 weeks

Identify the cause

Goal
Confirm safe drugs

Referral

Prick test
Skin tests

Intradermal

Blood tests

RAST

Full explanation
Letter for future GA \ Patient

Medic-alert bracelet /

\ Communication

Record in chart

Inform GP

[ Anaphylaxis - Rx ]

Immediate Rx

Initial Rx

Discontinue causative agent

Declare crisis and call for help
100% O2 + ABC

Lay patient flat and elevate legs

IV route = 50 to 100mcg PRN

Preferred
IM route = 0.25 to 1mg Q20min PRN | Longer duration

\ Less risk of arrhythmia

Adrenaline

Fluid resuscitation

Catecholamine infusion CVS instability may last hours

For angioedema

H1 blockers
e.g. Promethazine (phenergan)
Antihistamine

For hypotension

H2 blockers
e.g. Ranitidine
Subsequent Rx

Corticosteroid Hydrocortisone 100 to 300mg IV

Salbutamol NEB or IV

Bronchodilators if appropriate

\ Adrenaline NEB

Within 72 hours

ICU / HDU postop Risk of biphasic reaction < 20%)

e ol
\_Usually 4 to 8 hours




{ often NOT clinically distinguishable |

Hypotension

CVS collapse (88%) | Tachycardia

Arrhythmia

Erythema (45%)

Anaphylaxis vs
Anaphylactoid reactions

Bronchospasm (36%)

Angio-oedema (24%)

Rash (13%)

Anaphylaxis

Type 1 hypersensitivity

Mast cell degranulation due to IgE cross-linking

IgE-mediated histamine release / Prior exposure required

\ Not dose-dependent

Vasodilation

Leading to
Increased vascular permeability

Muscle relaxants (60 to 70%)
Latex (10 to 15%)
Antibiotics (3 to 15%)
Colloids (5%)

Causes in anaesthesia

Anaphylactoid reactions

Opioids
Hypnotics
Anti-septic

Also mast cells and basophil degranulation

MOA IgE NOT involved
9

But due to direct activation

\_May involve complement activation

Dose-dependent

Difference / Prior exposure NOT required

Mast cell beta-trytase only mildly elevated (< 15 mcg/L)




?arytenoid invovlement _ Preop nasendoscopy by ENT

Spine

Chronic inflammatory disease  /—

Fibreoptic intubation Consider

Background

Paramedian approach when doing spinal anaesthesia

\_Sacroiliac joint

\ "Bamboo spine"

Kyphosis

Rheumatoid factor negative

TMJ involvement | _Difficult airway
Rigid spine /

Progressive kyphosis

Neck caution

TMJ involvement

Atlantoaxial instability Articular

Cricoarytenoid involvement

Rigid rib cage _ Difficult ventilation

Limited chest expansion

Postop respiratory complication

Issues

Ankylosing spondylitis ]
Cardiomyopathy

Conduction defects / arrhythmia

Difficult positioning

Difficult neuraxial block

Others

NSAIDs Extra-articular J

N\
DMARDs /

SE from Rx

Exercise

TNF-alpha blockers

?DMARDs

A+B___Fibrosing alveolitis

Aortic regurgitation (1%)

C Myocarditis / cardiomyopathy

Conduction defects / arrhythmia

D Cauda equina syndrome

15% of cases

Anaemia | Anaemia of chronic disease

\ Normochromic normocytic

Others
Amyloid renal infiltration (rare)

o . 1/3 of cases
Acute iritis (uveitis)

\_Can cause blindness




Highest M&M of all psychiatric disorder

Up to 20% die prematurely

Mild: BMI > 17
Moderate: BMI 16 to 17

Severe: BMI 15 to 16

Extreme: BMI < 15

Temp

NM monitoring \ M

Severity

To guide fluid Rx __ Consider CVP

Aspiration prophylaxis

Cautious introduction of food if prolonged starvation preop

Maintain body temperature

Careful positioning

Obtain collateral history

Slimming pills, laxatives, and diuretics

History
Anti-depressent / anti-psychotic Rx \ Rx

Alcohol / substance use

CVS focus Exam

FBC, U&E, LFT

Mg2+, Ca2+, PO4 Ix

ECG

Echocardiogram if suspecting myocardial dysfunction

Rehydrate

Optimisation
Ensure normal electrolytes >

Postop

D |

RSl |

Issues

Anorexia nervosa -
AMx

Goals

Consultation

Unreliable historian

Generic psych issues /
\_Drug misuse common
\_EtOH / substance abuse

Laxative, diuretics

Aspiration risk  Delayed gastric emptying

A+B

Decreased RR  Compensatory respiratory acidosis

Bradycardia

Prolonged QT

ECG changes (> 80%) | AV block

CVS
ST depression, T wave inversion

Arrhythmia under anaesthesia (40%)

Congestive heart failure

Prolonged non-depolarising NMBDs

Altered drug response /Hypoalbuminaemia

Reduced drug clearance

D
Decreased cognitive function
Neurological changes / Seizures
Peripheral neuropathy
Metabolic alkalosis
Electrolyte disturbance / Hypocalcaemia
Hypokalaemia
Reduced metabolic rate
E
. Loss of adipose tissue
Prone to hypothermia
Impaired thermoregulation
Inadequate shiver response
Endocrine issues (e.g. hypothyroidism)
Decreased GFR
. L Nerve injury
Increased risk of positioning-related
Others

\ Bone fractures

Poor wound healing

Refeeding syndrome risk if prolonged starvation




Autoimmune, hypercoagulable state
Background Can occur by itself or with another (e.g. SLE)

Arterial thrombosis is rare in other hypercoagulable states

Prothrombotic state

Coagulopathy /Arterial thrombosis e.g. Stroke

Venous thrombosis e.g. DVT

Periop IV heparin bridging Rx

"CLOT" Liveo reticularis Pink-blue mottling in skin

®
Hypercoagulable state

Recurrent miscarriage

Cardiac valvular disease

S&S Obstetric complication
\_... typically after 10 weeks

Possible

Pulmonary hypertension

Associated autoimmune disease [ Antiphospholipid syndrome ] Thrombocytopenia

Aspirin Late manifestation

Cardiac valve disease r

m Others \ MOA unknown

Pulmonary hypertension Due to recurrent PE

INR 2.5 After 1 thrombosis

Warfarin
INR 3-4 Recurrent thrombosis

Association Autoimmune disease e.g. SLE

A family of auto-antibodies

Anti-cardiolipin antibody

Antiphospholipid antibodies

e. . Mlsnomer actually prothrombotlc]-

Lupus antlcoagulant

Paradoxically prolonged

APTT
.. due to lupus anticoagulant




Cardiac output is rate dependent
Re

Forward flow improved by low SVR

itant flow occurs in diastole

urg

Issues

Dilated and poorly compliant LV (in chronic AR)

Chronic AR usually asymptomatic until end-stage

Endocarditis prophylaxis NOT routinely required Others

Acute vs chronic Dlfferent aetiology and pathophysiology

Intra-aortic balloon pump contraindicated

Dyspnoea
S&S | Palpitation

Angina __ Occurs when end-stage

Spinal / epidural usually well tolerated

Arterial line

TOE Monitoring Functional status

Consider History

PA catheter Heart failure

Ephedrine preferred

Assessment Marfan's

Aortic regurgitation (AR) -
AMx

For lowering SVR Consider vasodilators \ Drugs Associated Ankylosing spondylitis

Avoid phenylephrine (in most cases) Dissecting aortic aneurysm

If acute
Infective endocarditis

Consultation

Aim for 80 to 100 bpm High normal HR

Severity of AR

Maintain preload

Low SVR

Cardiac catheterisation + aortography

Consider

Maintain contractility Coronary angiography

"Fast Forward" Cardiology referral  Medical Rx optimisation

Acute AR
Optimisation

Symptomatic

Consider urgent AVR prior if...

Chronic AR

Significantly dilated LV




Contraindicated in severe AS

"\ Epidural and spinal
Can be used if mild-to-moderate /

Epidural is preferred

Endocarditis prophylaxis NOT routinely required

SN T T N T N T T TN T T T -

/ S~

( AVA: 1510 2.0 cm2 ) ~~

\ Mild N

) Mean gradient < 25 mmHg N Other.

— s

\ AVA: 1 to 1.5 cm2 _

) Moderate AS AS grading on echo
'/ Mean gradient: 25 to 40 mmHg /
| e

\ E——

) AVA < 1.cm2 7
{ Severe AS —
\ Mean gradient > 40 mmHg -

\ /\____//
\\__‘/\\_1/\\_/»\___/a\\__‘/\‘__/

Fixed cardiac output state

Prone to sub-endocardial ischaemia

\_Diastolic dysfunction

Importance of atrial contraction

Syncope

Functional capacity

Ensure sinus rhythm

For invasive BP Arterial line almost routinely

Consider CVL, TOE, CO monitoring

Aortic stenosis (AS) -

AMx

ECG

Identify if any ST, T-wave abnormality

Alpha1 agonists preferred for maintaining SVR D

Low threshold for ICU / HDU

Avoid pain-induced tachycardia __Analgesia \ Postop

Consider vasopressor infusion

i.e. Avoid tachycardia

Better diastolic filling \ Low normal HR

Improved O2 supply/demand balance

Goals

Maintain sinus rhythm

Maintain preload

Maintain normal afterload

Severity of AS
Echo | LV function, RWMA

\ Other valvular abnormality

Consultation

Concurrent CAD

\ LV function

Coronary angiography

Consider

Exercise testing _ Only if asymptomatic

Consider cardiology referral

Severe AS with symptoms

Urgent surgical Rx (AVR) prior if... / Severe AS with LVEF < 0.5

Optimisation

\ Severe AS with abnormal stress test




Mean pressure gradient increase by 7 mmHg

\_Average progression
AVA decrease by 0.1 cm2 [

Endocarditis prophylaxis NOT routinely required

Life expectancy < 5 years

If symptomatic
Risk of sudden death 20% per year

Prognosis

Risk of sudden death 2% per year .
\__If severe but asymptomatic

= 10% periop mortality /

50% die in 2 years ___If dyspnoea / CHF

Severe AS with symptoms

Severe AS undergoing CABG \ Class | indications

Severe AS with LVEF < 0.5 AV replacement

Severe AS with abnormal exercise testing

Class Il indication

Moderate AS undergoing CABG / [ Aortic stenosis (AS) ]

Diagnosis and severity assessment

Re-evaluation if changing S&S \ Echocardiography

Dx
Re-evaulation of asymptomatic AS .

Exercise testing ONLY in asymptomatic patients

Mild: 1.5 to 2.0 cm2

Moderate: 1.0 to 1.5 cm2 \
Severe: 0.6 to 1.0 cm2
Critical: £ 0.6 cm2

{Assuming normal contractility]—

By aortic valve area (AVA)

Mild: < 25 mmHg \
Moderate: 25 to 40 mmHg \ By mean LV-aortic pressure gradient

Severe: > 40 mmHg

Calcification Most common cause

Aetiology /Rheumatic heart disease

\ (Calcified) Bicuspid valves Often younger patients

Anatomical obstruction to ejection — Concentric hypertrophy of LV

Decreased diastolic compliance

... leading to / Increased myocardial 02 demand

Decreased myocardial O2 supply

MOA
Increased diastolic filling pressure

40%
End result / Atrial contraction contribute more to preload /—o

\ \_(instead of 20 to 30%)

Increased risk of sub-endocardial ischaemia

Syncope

i

|

. |
Main S&S HSymptoms correlate with prognosis]—

Slow rising pulse

Narrow pulse pressure

S&S Crescendo-decrescendo
\ Others Midsystolic ejection murmur / Loudest in aortic area

\ Radiating to carotid arteries

Narrowly split or reversed

S2
... due to delayed LV ejection

Murmur does NOT correlate with severity

Symptoms usually occur when AVA < 1 cm2 (but not always)




NEW ZEALAND
p Resuscitation Council
‘Whaekehauers, Astecrsa

Start CPR
15 compressions : 2 breaths
Minimise Interruptions

{

Attach
Defibrillator / Monitor

{ Shockable

&

Non
Shockable

v

Advanced Life Support
for Infants and Children

[ Adrenaline 10 meg/kg

(immediately then every 2" cycle)

[ Shock 4 Jkg) ]

|

[ CPR J
for 2 minutes

——

for 2 minutes Return of

Spontaneous
Circulation ?

[ Post Resuscitation Care }

p—
r

AUSTRALIAN
RESUSCITATION
COUNCIL

During CPR
Airway adjuncts (LMA / ETT)
Oxygen
Waveform capnography
IV /10 access
Plan actions before interrupting compressions
(e.g. charge manual defibrillator to 4 J/kQ)
Drugs
Shockable
* Adrenaline 10 mcg/kg after 2" shock
(then every 2nd cycle)
* Amiodarone 5mg/kg after 37 shock
Non Shockable
* Adrenaline 10 mcg/kg immediately
(then every 2M cycle)

Consider and Correct

Hypoxia

Hypovolaemia

Hyper / hypokalaemia / metabolic disorders
Hypothermia / hyperthermia

Tension pneumothorax

Tamponade

Toxins

Thrombosis (pulmonary / coronary)

Post Resuscitation Care
Re-evaluate ABCDE

12 lead ECG

Treat precipitating causes

Re-evaluate oxygenation and ventilation
Temperature control (cool)

December 2010




?

: do you need help

At all stages ask

Newborn Life Support

Term gestation? Yes Routine care:

Breathing or crying? . Prevent heat loss
Good tone? SEVAIUE Ohgoing evaluation

mother
No

Prevent heat loss
Ensure open airway
Stimulate No

dJUUTEU UIEd
or persistent
cyanosis?

HR below 1007? No
Gasping or apnoea?

Positive pressure ventilation
SpO, monitoring

Ensure open airway
SpO, monitoring

Consider CPAP

HR below 100? No

Yes

Ensure open airway

Post-resuscitation
Reduce leaks

. ! ! care
Consider increasing pressure
& oxygen
HR below 607? Targeted pre-ductal
SpO, after birth
Yes
ch . 90/mi 1 min 60-70%
est nOB.Qmmm_o:m /min 2 min 65-85%
3 compressions to each breath .
o 3 min 70-90%
100% oxygen 4 mi 75-90%
Consider intubation or LMA min R
5 min 80-90%

10 min 85-90%

HR below 607?

Yes q

Venous access, adrenaline Adrenaline IV 10-30 mcg/kg
Consider volume expansion
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Same criteria except for P/F ratio <300 Acute lung injury (ALI)

ARDS = 50 to 60%
\
ALl =20 to 30% /

High mortality

Cognitive impairment

Psychological morbidity\ Long-term sequelae

Muscle weakness (ICU myopathy)

~.

Target6 mL/kg _ Low tidal volume N
N
\\\.__
Often > 25 /min High respiratory rate \\\x_
N
\,
PEEP is increased in step with FiO2 “‘\\\
\
M\ If gas trapping |_Protective ventilation strate )
Reduce |:E ratio / /
-
//’_—/
Pa02 55 to 80 mmHg e
Plateau pressure < 30 cm H20 \ Aim /——//
/__’/
pH 7.30 to 7.45 | S
//

Glycaemic control

DVP prophylaxis

Stress ulcer prophylaxis

Early enteral feeding Supportive Rx

Pressure sores
Ventilator-associated pneumonia | Prevention of...

Catheter-related bacteraemia

Restrictive fluid strategy

Ventilate in prone position

ECMO Consider

High frequency oscillatory ventilation

Inhaled prostacyclin / nitric oxide

Direct

Pneumonia
Aspiration

Drowning

_PE

Pulmonary contusion

Inhalation injury

Causes

Indirect

Decrease

Reperfusion injury

Sepsis

Blood transfusion

Trauma

Pancreatitis

d lung compliance

MOA

Increased pulmonary shunt

Pulmonary hypertension

Increased capillary leak

\_Interstitial oedema

Associated with multiple organ failure

Acute onset

Bilateral infiltrate on CXR

B S N N e N R P e P NP S

~

... with sparing of costophrenic angles

No LV failure

\_Consistent with oedema

PAWP < 18 mmHg

Hypoxaemia

Pa02 / FiO2 ratio (P/F ratio) < 200 mmHg

g SEEN i e N I g i N U

~
\
|

e VN G W N



Prolonged PR interval (>0.2s)

1st degree
< Can progress to Mobitz type |

aka Wenckebach

Progressiving lengthening of PR

Mobitz type | | ... followed by one dropped QRS complex

Common after an inferior Ml

2nd degree Usually self-limiting

["Active cardiac condition”

. \ Intermittent failure of AV conduction
Mobitz type Il

\_May progress rapidly to complete HB

["Active cardiac condition"]—

Arrhythmia -

Conduction defects

otal disruption o conduction
V Total di ti f AV conducti
3rd degree
< No temporal relationship between P wave and QRS
LBBB Indicates underlying cardiac disease

Bundle brunch block Common finding in healthy individuals

Usually benign

S S NG N

T e - \

P 1st degree HB )

i . Mobitz type | {
Only if SYMPTOMATIC \
Bifascicular block /l

<

Bradycardia unresponsive to drugs \I

- ]

Mobitz type Il {

\

Preop pacing 3rd degree HB )
~. J

N S ae VI SN g NS2e VNS W NS S

Permanent pacemaker

Transvenous pacing

Options Transthoracic pacing

If emergency
\ Trans-oesophageal

Chemical (e.g. isoprenaline)




Adequate fasting

Sodium citrate

Increase pH

H2 antagonist

Proton pump inhibitor

Metoclopramide

"\ Decrease gastric volume
NGT to aspirate content /

Preventive measures

RSI with cricoid pressure

"\ Prevent regurgitation

Head up /

Regional anaesthesia (instead of GA)

Cuffed ETT

Orogastric tube to aspirate gastric content Others

Left lateral recovery position

Suction of oropharynx

12 hrs before surgery

2 doses
2 hrs before surgery > \ __Ranitidine 150mg PO

The only Rx proven to reduce volume and acidity/

Elective surgery

2 hrs before surgery Metoclopramide 10mg PO

Immediately before surgery

N\ Sodium citrate 0.3M 30mL
pH is maintained > 2.5 for 30min /

Will take effect by the time of extubation Ranitidine 50mg slow IV

Metoclopramide 10mg IV

Emergency

Sodium citrate 0.3M 30mL

Gastric volume < 25mL

Minimising risks

Non-particulate gastric content

[ Aspiration prophylaxis ]

pH > 2.5



Laryngospasm and bronchospasm

Atelectasis

Infection
Respiratory failure

Risk of periop complications

Issues

> 50 year old Steroid Rx
y—\ Increased risk of complications
Active disease / Risk of periop acute exacerbation

Consider regional anaesthesia / analgesia Previous hospital admissions esp ICU admissions

Nebulised salbutamol preop D Trigger _esp aspirin / NSAIDs

Asthma

Response to Rx

Avoid intubation if possible

Intubation

Consider LA spray to vocal cords Patient's self-assessment of current severity

Wheeze Does NOT correlate with severity

Extubate and recover in sitting position Extubation

Cough and sputum production

Early mobilisation

[ Asthma - AMx ]
Functional capacity

Physiotherapy

Supplemental O2 as appropriate Preventers and/or Relievers

Bronchodilators  /

\ Frequency

Consider BIPAP postop

Consultation

Consider HDU/ICU admission Steroids

Avoid airway irritation Spirometry or peak expiratory flow rate

Ix
Avoid histamine-releasing drugs ABG if severe disease _ esp if major surgery
Continue usual Rx if possible | Poorly controlled
. . . Delay elective surgery if... /
Steroid cover if appropriate \ Recent URTI
o Consider referral to respiratory physician
Optimisation

Only if very poor control

Consider 1 week of oral steroid  /
\_Prednisolone 20 to 40mg OD PO

If major surgery, start chest physio preoperatively




High airway pressure

Prolonged expiratory phase

Volatile anaesthetic agents (e.g. sevoflurane)

Alternative bronchodilators

Reduced (or lack of) visible chest movement

Ketamine /
Allows complete deflation of lungs As per High Airway Pressure
Very high airway pressure Indication Disconnect ETT and compress the chest Machine
Sharp drop in CO ETT

Exclude other causes of high airway pressure

Suggested ventilation setting varies depending on source

Filter
Pneumothorax

,/"_'\v/'_"\J/_‘\/’_‘\/"_\\,/""\v/_"\/’_\\_\\
{ N\
[ Keep SpO2 2 91% N Increased gas trappin
\ o N Airway obstruction 9 pping
/ Permissive hypercapnoea M \_High airway pressure
: \
Minimal benefit >4 sec  Long expiratory phase | Aim -~
\) 9 EXp yp \_\ H inflati Barotrauma
~ yperinflation
{ Keep plateau pressure < 35cmH20 P = Reduced venous return
/\) Keep pH27.2 Ventilation strategy Intraop exacerbation
' / 5mg NEB _ Less SE and at least as efficacious as IV
X Low tidal volume (about 6 to 8 mL/kg) i Salbutamol
/ ya 2 to 6 puffs MDI
|I Low rate (£12 /min) —
\ P
) i i ‘E=1: — Add to salbutamol NEB
‘/ Long expiratory time (:E = 1:4) - Ipratropium
l\ Little or no PEEP (= 5 cmH20) y NEB 0.5 mg
~

QUEET . SENES 90 SRS e VNS g L MU g

Bolus: 250mcg IV over 5 min

Dexamethasone 8mg IV IV salbutamol / Infusion: 10 mcg/min IV

Initial Rx

Steroid

Hydrocortisone 200mg IV Use only in special cases

If poor response

Subsequent Rx

Pa02 and PaCO2
pH \ Serial ABGs

Magnesium 10mmol IV over 15min

NEBULISED 6 mL of 1:1000 (i.e. 6 mg)

Watch for hypokalaemia K+

Adrenaline /SC/IM 0.3 to 0.5mg

\ IV infusion 10mcg/min




Severe rheumatoid arthritis (RA)  25% of RA

Down syndrome 10 to 20% of Down syndrome patients

Causes

Trauma

Others _ Ankylosing spondylitis

{ aka atlantoaxial instability }

Laxity of ligaments

MOA
ﬁ Destruction of articular cartilage

Symptoms occur in 25% of AAS i.e. Most AAS have no S&S
S&S Neck pain

Includes | Paraesthesia of hands or feet

\ Sensory deficit

Ix C-spine with flexion / extension views Compulsory if symptomatic

[ Atlantoaxial subluxation (AAS) J 80%

C1 forward on C2 Due to destruction of transverse ligament
Anterior AAS
Seen on lateral flexion film _  Significant if > 3 mm between odontoid and arch of atlas
Neck flexion potentially hazardous
Rare
C1 backward on C2 Due to destruction of odontoid peg
\_Posterior AAS Seen on lateral extension film

Neck extension potentially hazardous

Especially relevant for laryngoscopy

Destruction of lateral masses of C1

Vertical AAS
< Odontoid peg moves upwards through foramen magnum

Involvement of C1/C2 facet joint
Lateral AAS
Seen on frontal open mouth odontoid view Significant if >2 mm in lateral aligment




Noisy, poor, or absent ventilation

Increased inspiratory effect Use of accessory muscles

Seesaw respiration
Cyanosis

Tracheal deviation (to unaffected side)

Airway obstruction

Respiratory distress and/or CVS collapse

{ATOM-FC }

Tension pneumothorax Raised JVP

Hyper-resonance on percussion

Hyperinflation

Sucking chest wound

Open pneumothorax
\ Hyper-resonance on percussion

ATLS - E

Tracheal deviation (to unaffected side
Dx to exclude or treat ASAP \ viation (to u ide)

Massive haemothorax /Haemorrhagic shock

\ Dull resonance on percussion

Associated with pulmonary contusion

) Paradoxical motion of flail segment
Flail chest

\ Chest pain with respiration

Boney crepitus

Hypotension

Beck's triad /Distended neck veins

Cardiac temponade / \ Muffled heart sound

Pulsus paradoxus 2 10mmHg drop in SBP on inspiration

Obstructive shock




Look

Percuss / feel Assessment

Auscultate At each stage

Exclude/Treat specific Dx

Immediate Rx

Used in trauma

Expose to look for other obvious injuries

c + ABCDE

Check the back as well Exposure / environment

Avoid hypothermia __ Immediate Rx

GCS or AVPU Level of consciousness

Size

Pupils

Hemiparesis\ Lateralising signs

Asymmetrical posturing

Disability

Facial weakness /

Spinal cord injury level

Check BSL

Skin colour

Level of consciousness

Pulse

. Assessment
Capillary return

Limb warmth

Auscultate

Circulation

_—

P ~” T T~ T T TN T

| Cardiac temponade _ Exclude
\

DS N U o U2 N

Identify and control haemorrhage

Two large bore IV cannula | mmediate Rx

Check BP and HR

Direct manual compression on wound

Precedes ABCDE

Catastrophic haemorrhage control

Avoid using tourniquet

Seesaw respiration

Look

Assessment Use of accessory muscle

Auscultate

— —_— — —_—
~— ~—— ~_— ~<

\
Exclude _ Airway obstruction }
/

P NI S SN g

Airway (+ c-spine) c-spine stabilisation

Suction

Clear airway | Manoeuvres (jaw thrust, chin lifts)

Airway adjuncts if appropriate

Immediate Rx

GCS=<8
Intubation if indicated _e.g. | Ventilation / oxygenation failure
[ ATLS - Primary survey ] \ Airway trauma / swelling
Depth
Rate

Respiratory efforts / efficacy

Pattern / rhythm
Signs of exhaustion

Assessment

Bilateral chest movement

\ Percuss
Auscultate

e —— T T T~ T /—N\‘//.—-.\\

—

Breathing

Tension pneumothorax

|
|
Massive haemothorax /

/
{
Open pneumothorax \

|
|
Flail chest with pulmonary contusion //

NUE e NS e e g

02 supplement

Immediate Rx | Pulse oximeter

Decompression if indicated




Use TOE to exclude thrombus before cardioversion, if > 48 hours AND not anticoagulated

Compares rate control vs rhythm control

All-cause mortality

Functional status

No statistical difference in AFFIRM ftrial

Quality of life
Rate of ischaemic stroke

If asymptomatic, not imperative to attempt cardioversion first Thus

+ sedation - - - .
If unstable, DC cardioversion immediately

Heparinisation if possible /

Rx of underlying cause

Synchronised DC cardioversion

Flecainide \ Rhythm conversion
Pharmacological /

If pregnant, quinidine /

Beta-blockers

Use non-dihydropyridine

"\ Calcium channel blockers
Avoid if WPW suspected /

Rate control
Can also lead to cardioversion

Amiodarone
Anticoagulation first if > 48 hours

Avoid if WPW suspected Digoxin

INR 2 to 3 Warfarin
Anticoagulation

Aspirin instead, if low risk |

\ Thromboembolism prevention

IV heparin infusion

"\ [f inpatient awaiting cardioversion/

LMWH

Consider catheter ablation for sympatomatic persistent AF

[ Atrial fibrillation (AF), Acute ]

Causes

Hypercarbia
A+B yp
Hypoxia
Hypertension / hypotension
c Myocardial ischaemia

Mitral valve disease

Pericarditis / mediastinitis

EtOH

D
< Increased sympathetic outflow

Thyrotoxicosis

Electrolyte abnormalities /l—

K+

Surgical

Thoracic surgery

\_IMg2+



Type of surgery

\ Reduced ventricular filling and CO
Risk of significant bleeding \ S g

Risk of periop thromboemoblism

Time off anticoagulation Rx

Consider
CHADS?2 score

Recent stroke / TIA (< 3 months) | Thromboembolism risk P

Functional capacity

Bridging Rx

Rheumatic heart disease /

CHF

Therapeutic dose of IV heparin or SC LMWH High risk

Hypertension
Atrial fibrillation (AF), chronic -

AMxX CHADS2 score

Prophylactic dose LMWH Age 275
DM

S2 - Prior Stroke or TIA (2 points)

Low risk

... Or no bridging

Not all procedures require warfarin to be ceased

Consultation

. . Warfarin
Anticoagulation Rx

\_Aspirin + clopidogrel

Maintain optimal ventricular rate (= 90 bpm) Amiodarone / Digoxin

Goals

Minimise periop thromboembolism risk

Optimisation Referral for rate control Rx if HR > 100




Background ]—\ Clinical prediction rule for estimating risk of stroke in AF

Congestive heart failure

Hypertension (Rx or not)

Age 2 75 years

Points

\ Diabetes

Atrial fibrillation (AF), chronic -
CHADS2 score

S2 - Prior stroke or TIA 2 points

Low risk of stroke

If CHADS2=0
\_Aspirin only

Moderate to high risk of stroke
Relevance 1\ fcHADS222 , 2

\Warfarin Rx indicated

For each point increase in CHADS2, stroke risk increases by almost 50%




RR 5 /min
Normal variation: > 15 bpm \ Deep breathing

Abnormal: < 10 bpm

Heart rate variability

Standing

Valsalva manoeuvre

Standing
Sustained handgrip

?QTc prolongation

BP response

Diabetes mellitus (DM)

Alcoholism | Most common

Spinal injury

Parkinson's CNS

esp of third ventricle or posterior fossa __ Brain tumours /

Guillain-Barré

Amyotrophic lateral sclerosis
Multiple sclerosis
Myasthenic syndrome

Chronic renal failure

Neuromuscular disorders

Drug-induced

Uraemic neuropathy

Metabolic
e.g. Primary biliary cirrhosis ___Chronic liver disease )

HIV

Tetanus Infection

Botulism

SLE

Rheumatoid arthritis Autoimmune

Scleroderma

Congenital

Multiple myeloma

Others

Porphyria

Vit B1, 3, 6, 12 Vitamin deficiency

Features

Autonomic neuropathy

Causes

Resting tachycardia

Bradycardial possible but uncommon

HR
Lost of HR variability

C Supine hypertension

Postural hypotension

Exercise intolerance

Syncope

Blunted response to hypoglycaemia

E Impaired thermoregulation To both hot and cold

Anaesthetic issues

Delayed gastric emptying

GIT /Oesophageal dysmotility

\ Diarrhoea / constipation

Bladder dysfunction (incontinence and/or retention)

Others /Sexual dysfunction

\ Abnormal sweating

A ___ Aspiration risk

Labile BP

IPPV
Increased hypotensive effectto | Spinal / Epidural

\ Position change (esp head-up)

Arrhythmia

Silent myocardial ischaemic / infarct

Reduced response to atropine and indirect-acting vasopressors

D
< Unrecognised hypoglycaemia

\E___Increased risk of hypothermia

Increased periop mortality




ETT insertion

Rigid or flexible bronchoscopy without incision / biopsy

Endoscopy + biopsy

Transoesophageal echo (TOE)

Percutaneous endoscopic gastrostomy /

LSCS
Vaginal delivery
IDC insertion
D&C / IUD insertion
50 mg/kg IV/IM

- N\

Upto2g /

Amoxycillin / ampicillin 1st line

Use if penicillin sensitivity

25 mg/kg IV

Vancomycin

Upto15g 2nd line

10 mg/kg IV . .
Teicoplanin

Up to 400 mg

50 mg/kg IV/IM/PO
50 mgkg VAMPO

Amoxycillin / ampicillin 1st line

GIT

Upto2g /

If penicillin sensitivity or antiobiotics within last month

15 mg/kg IV/PO

Clindamycin
Up to 600 mg
15 mg/kg IV . .
Lincomycin
Up to 600 mg
25 mg/kg IV . 2nd line
Vancomycin

10 mg/kg IV

Teicoplanin
Up to 400 mg

Not appropriate if recent antibiotics

50 mg/kg PO Cephalexin

Resp

NOT recommended

Indicated only in

At-risk patients

.. who are having procedures with high risk of bacteraemia

i.e. BOTH patient and surgical factors must be met

Given in addition to any surgical prophylaxis

Prosthetic valves

unless already part of Rx

Or valve repairs using prosthetic material

Previous infective endocarditis

Patient factors

Unrepaired cyanotic defects

Including palliative shunts / conduits

Congenital heart disease / Repaired but with residual defects

Completely repaired with prosthetic material within last 6 months

Cardiac transplantation with subsequent cardiac valvular pathology

Rheumatic heart disease in Indigenous Australians

[ Bacterial endocarditis prophyIaX|s

Dental / Respiratory

/ \{ High risk procedures

Tooth extraction

Root canal treatment

Implant
Peridontal procedures

Procedures involving mucosa

Most dental procedures

Tonsillectomy / adenoidectomy

Respiratory {

Any procedure where surgical prophylaxis is indicated
Lithotripsy

Includes /Tympanostomy tube insertion

Rigid or flexible bronchoscopy WITH incision or biopsy

GIT/GUT

Vaginal delivery with prolonged labour

Any procedures in presence of infection

Incision and drainage of local abscess
Others
< Surgical procedures through infected skin




BART = Blood conservation using Antifibrinolytics in a Randomised Trial Canadian study

May not be applicable to other non-cardiac surgeries Published in NEJM 2008

Background

Less massive bleeding Question _ |s aprotinin better than tranexamic acid or aminocaproic acid?

\_lllustrates how a surrogate end point differ from a clinical end-point
... yet MORE cardiac deaths /

Multicenter, blinded, randomised control study (n=2331)

) ) High risk cardiac surge
Patient population
thus excluding isolated primary CABG, or isolated AVR or MV repair

Loading dose 2 million KIU (after test dose)

Aprotinin costs > $1400 for a 4 hour cardiac procedure

Cost consideration ||

c.f. < $4 for aminocaproic acid /

Low complication rates in all 3 groups

Adverse events

Study may be underpowered to detect differences

Due to higher mortality in the aprotinin group ___Study terminated early

Aprotinin / Infusion 500,000 KIU per hour

6% (vs 3.9%) 2 million KIU added to CPB circuit

RR = 1.53 | Higher all-cause mortality at 30 days

95% C11.06 to 2.22 |

BART study

Loading dose 10,000 mg (after test dose)

Groups Aminocaproic acid s
\_Infusion 2000 mg per hour

RR = 2.19 . .
— \__Cardiac deaths MORE likely Method Loading dose 30 mg/kg (after test dose)
95% Cl1.25t0 3.84 / Aprotinin (vs other drugs)
p 9 Tranexamic acid / Infusion 16 mg/kg/hr

RR=~0.82 RBC transfusion less likely \ 2 mgl/kg added to CPB circuit

RR=~0.80  Massive bleeding less likely Massive postoperative bleeding 1 >1.5 L in any 8 hour period

\_>10 units of PRBC within 24hrs postop

Higher postop creatinine (non-significant) Primary outcome

Repeat surgery due to haemorrhage or cardiac temponade

Non-cardiac deaths Death from haemorrhage

\ Similar in all three groups )
Including renal failure ___ Other adverse events / In-hospital death

Secondary outcome / All-cause mortality at 30 days

Serious adverse events e.g. MI, stroke, renal failure, respiratory failure




Based on NNT 138, and $16 each case Estimated US$2200 to prevent a case of awareness

5.2% in BIS (vs 6.9% in routine care)

p=0.079 /

Intraop dreaming not uncommon

0.1t00.2%

N\
Thus higher NNT /

Expect lower incidence of awareness outside high-risk group

43% of patients had TIVA Lancet 2004

More common use of TIVA than many centres \ TIVA

May account for higher number of awareness in routine care group

Post hoc analysis

Significant proportion not followed up at all

Follow-up

Some are tracked for longer than others without explanation ASA 2011

Patients likely different from the rest of BIS group

Level of BIS is NOT controlled \ BIS < 40 for > 5 min

Does not prove causality /

BIS monitoring reduce the risk of awareness by 82% in at-risk adults

vs 11 cases (0.91%) in routine care
OR =0.18, Cl = 0.02 to 0.84 \ 2 cases (0.17%)
p = 0.022

Awareness

Based on absolute risk reduction 0.74%

95% CI 77 to 641

NNT = 138 BIS group

Lancet 2004

9 min (vs 10 min) Shorter time to eye opening

Lower TCl used in TIVA

2 mg/L (vs 2.5 mg/L)

Death

Postop complications | Including
Intraop hypotension )

Hazard ratio = 0.86

95% Cl0.72t0 1.01 | Lower death rate in BIS group (non-significant)

p =0.07

No difference in other measured outcomes

Hazard ratio = 1.41
p =0.039 /
Hazard ratio = 1.94
p=0.02 /

Hazard ratio = 3.23

Death more likely

A&A 2011

MI more likely BIS < 40 for > 5 min (vs rest of BIS group)

Stroke more likely

No difference between BIS < 40 for > 5 min and routine care group

Background

-Method
B-Aware trial

Follow-up +
Post hoc analysis

Published in Lancet 2004

Lancet 2004
Published

Anesthesia & Analgesia 2011 Post hoc analysis

Q: Does BIS monitoring decrease incidence of awareness during anaesthesia?

Industry-sponsored

Multicentre, prospective, double-blind, randomised control trial (n=2463)

High-risk of awareness Estimated risk = 1%

Caesarean section under GA

High-risk cardiac surgery

Patient population . .
Acute trauma with hypovolaemia

Rigid bronchoscopy

Past history of awareness

Alcohol or substance abuse

Machine used: A-2000 BIS monitor
Target BIS = 40 to 60

Setup

Primary outcome Confirmed awareness under anaesthesia

30 day mortality

MI

Stroke

Secondary outcome Including Major complications

Sepsis
Acute renal failure

Mean time = 4.1 years

Marked hypotension

Patients followed up for long-term survival _ /
\_Range 0 to 6.5 years

No follow-up attempted in 301 patients due to lack of resources

|\ Primary outcome Survival
MI
—

\_Stroke

Secondary outcome




Cell saver intraop
Cell salvage
i.e. auto-transfusion drains __Postop cell salvage

i iluti Consider .
Acute normovolaemic haemodilution Screen and correct coagulation defects

Routine use not recommended

Iron Rx
Correction of anaemia Consider | EPO or similar agents

\ Haematology referral

"\ Autologous blood transfusion

Logistically difficult /

Restrictive transfusion strateg

Principl
rincipies Stopping antiplatelet / anticoagulation Rx as appropriate

Avoid hypothermia and acidosis

Staged procedures
Planning | Smallest procedure possible

Experienced surgeon

Where appropriate

Avoid in head injury /

Neuraxial blockade (instead of GA) /

Permissive hypotension

Techniques

[ Blood conservation strategies ]

Reduce venous pressure in surgical field _ Appropriate positioning Limb tourniquet _ Limb exsanguination before application

Arterial sUpply | Clamps to arteries

Tranexamic acid

Anaesthetic

Arterial embolisation by interventional radiologist

g-aminocaproic acid \

Desmopressin .
May consider
Recombinant activated factor VII

Haemostatic agents

Use of diathermy / harmonic scalpel

Direct compression

FFP Packing

Cryoprecipitate Coagulation factors Use of topical agents (e.g. fibrin glue)

f \
Prothrombinex
Platelets

If intraop coagulopathy




Hypothermia

Hypothyroidism

Pain
Laryngoscopy

Oculocardiac reflex | Increased vagal tone

Peritoneal stretch
ECT

CNS

e.g. due to vasopressors __ Acute increase in BP

ICP (Cushing's reflex) \ Baroreceptor-mediated

Carotid sinus pressure

Low pressure receptor reflex in ventricular walls Bezold-Jarisch reflex

Beta-blocker

Drug effect

Digoxin

Opioids

Anticholinesterase

Drug SE Drugs

A+B

Bradycardia - DDx

High dose . . .
Higher risk Suxmethonium

Paediatric population /

High neuraxial blockade

Drug error

LA toxicity

Hypoxia

Conduction system disease

Athletic conditioning

Age-related
IHD



IV antibiotics

Steroid cover if appropriate \ D

Nebulised bronchodilators/

Frequent endobronchial suctioning if intubated

Intraop

Extubate and recover in sitting position Emergence

Supplemental O2 if appropriate
Consider ICU/HDU admission \ Postop

[ Bronchiectasis - AMx ]

Early and aggressive physiotherapy /

Regional anaesthesia preferred over GA

Avoid exacerbation of asthma

Aggressive physiotherapy

Goals

esp if major surger:
P T Tajor SUTgely IV antibiotic course\ Periop

Use sputum M/C/S to guide Rx /

Steroid cover if appropriate

Underlying cause ... and the associated considerations

Asthma Usually present to some extent

Large amount

Sputum | Impaired clearance

\ Spillage of infected secretion into normal lung

Possible steroid Rx

Underlying causes e.g. Cystic fibrosis

Active chest infection / current exacerbation

Haemoptysis

Wheeze
S&S

Cough and sputum production Daily volume

History Fever
) 'V

Functional capacity

PSHx  e.g. Lung resection surgery

Antibiotics

Bronchodilators

Consultation

Steroid Rx

Sputum M/C/S before surgery

Spirometry Reversibility with bronchodilators

CXR

ECG _ Right heart strain pattern

Review by respiratory physician

Optimise control of asthma

Optimisation

Admission prior to surgery Physiotherapy # antibiotic

Delay if active chest infection / exacerbation




CN IX, X, XI, XII

Supplied by motor nerves from the brain stem

e.g. intubation under GA

Swallowing

Bulbar muscles

Breathing

Controls

Other functions of the throat

Aspiration risk

Sputum retention

Respiratory impairment

Difficulty in communication

Likely to require airway protection periop

[ Bulbar palsy

1

Issues

MOA

Impairment of CN IX, X, XI, XII (9 to 12)

Aetiology

S&S

Difficulty in

Medullary infarction

CNS
< Brainstem tumour

Myasthenia gravis

Neuromuscular /Guillain-Barré

Motor neuron disease

\_Toxin Botulism

) Poliomyelitis
Infection
< Lyme disease

Haematological

Acute intermittent porphyria

Chewing

Swallowin

Pronouncing consonants

Impaired gag reflex

Atrophic tongue with fasciculations




Electrodes would cost more than $360 million per year in USA __ Cost of using BIS in every case

Published in NEJM in 2008

Is awareness reduced with a BIS-guided protocol...

Background

... compared to an ETAG-guided protocol?

ETAG = end-tidal anaesthetic gas

Anaesthetist are not blinded

Single centre, prospective study
\_Patients, assessors, etc are blinded

Target BIS 40 to 60

BIS group

No target MAC range

Study is powered to detect an absolute risk reduction (ARR) of 0.9%

Underpowered
c.f. overall incidence of definite awareness = 0.21% >

BIS may still have a small benefit that study did not detect

Compatible with finding (upper end of 95% CI)
\

NNT =179 /

BUT, harm of similar magnitude also just as likely

ARR of 0.57% \ Possible small benefit

No TIVA used in the study
\_Result cannot be extrapolated to TIVA

c.f. 43% had TIVA in B-Aware trial /

Diagnosis may be subjective

Assessors are blinded therefore unlikely to affect result \ Diagnosis of awareness

Repeated questioning may induce false memories

The ETAG-based protocol may have reduced awareness risk .
"\ _Use of a protocol in ETAG group

Making ARR attributable to BIS even smaller /

2 in each group
Definite awareness = 4

95% Cl -0.56% to 0.57% ARR =0% /

4 in BIS group

-
1in ETAG group /

No difference in awareness during anaesthesia ||

Possible awareness = 5

i.e. Use of BIS monitoring had no effect

No difference in amount of volatile agents used

Target MAC 0.7 to 1.3

ETAG group
BIS value not visible to anaesthetists

BIS monitor applied to everyone

One major criteria, or two minor criteria 95% have at least one major critera

EF <40%

Aortic stenosis
CVS

Pulmonary hypertension

Open-heart surgery

Previous history of awareness

Anticonvulsant agents

Opiates

D Preop long-term use
Benzodiazepines
Cocaine

Daily alcohol consumption

[ B-Unaware trial ]

Major criteria J/

Method Inclusion

Anticipated difficult intubation or history of difficult intubation

A+B
< End-stage lung disease

ASA 4 or5

Marginal exercise tolerance (not limited by musculoskeletal issues)

Preop use of beta-blockers

COPD or smoking 2 2 packs per day

Minor
Obesity (BMI > 30)

Moderate exercise tolerance (not limited by musculoskeletal issues)

Dementia or unable to provide informed consent

Stroke with residual neurological deficits

Exclusion
Surgeries that requires wake-up test

BIS monitor unable to be applied due to surgery or positioning

Awareness in ETAG group = 1%

Assumptions

Design of study Awareness in BIS group = 0.1%

80% power to detect an ARR of 0.9% with a one-tailed alpha of 0.05




esp electrical burns Rhabdomyolysis

General catabolism

Higher target urine output > 1 mL/kg/hr

Renal dysfunction

Gastroparesis /

Due to large fluid shift

Mannitol

Consider e.g. Organ failure

Bicarbonate

Electrolyte / pH disturbance

Difficulty in monitorin

Compromised skin integrity

Prone to infection / SIRS Poor skin integrit:

Impaired immune function /

Impaired temperature control

Head injury

Altered LOC

Intoxication

CO poisoning

Difficult pain management

Opioids

Association

Alcohol intoxication

Drug use

Causes leading to burns

Psychiatric disease

Epilepsy
Child abuse

Other injuries

C-spine stabilisation if appropriate

May already be intubated

Airway swelling / obstructions

Ketamine

Analgesia

Entonox

Burns patient -
Issues

Consider

Methoxyflurane

Gabapentin / Pregabalin

Antidepressant

Due to increased ACh receptors

Safe within first 24 hours

Avoid for 2 years afterwards \ Suxamethonium

Risk of hyperkalaemia / NMBDs

Develops by 1 week

Usually last for 8 weeks \ Resistance to non-depolarising NMBDs

Can last up to 18 months /

Large fluid shift

Low albumin Altered pharmacology

Receptor changes /

Toxic effect of inhaled substance

Protective clothing for staff i ) ) Toxic effects
\__Toxic effect to staff if chemical burns

Decontamination for patient /

\_Maximal oedema in 12 to 36 hours

Histotoxic hypoxia

CO poisoning | COHb interference with oximetry

i.e. Falsely high SpO2 readings

ARDS / ALI

Difficult vascular access

1% TBSA debrided = 3 to 4% blood volume lost

Escharotomy
Large blood losses

Large fluid requirement

—
\ Debridement

) 0.5 to 1 mL/kg/hr
Target urine output

\_Higher if myoglobinuria

Consumptive coagulopathy initially

Coagulopathy /DIC possible

Prothrombotic state later

Arrhythmia if electrical burns




Control of catastrophic bleeding

C-spine stabilisation

Explosion

Fire in enclosed space

History
Toxic fume

Arrhythmia

Alcohol intoxication

Electrical burn

Rhabdomyolysis

Other consideration Assess risk of airway oedema

) Burnt face / eyebrows
Alrway Hoarse voice
Brassy cough
Soot in sputum
Respiratory distress / Stridor
Low threshold for intubation Must use uncut ETT

Toxic effect to staff Chemical burn

AMPLE history
Head to toe examination | Secondary survey

Tetanus

Increase urine output (1 to 2 mL/kg/hr)

Primary survey

Alkalinise urine \ If positive myoglobinuria

Give 100% 02  Helps with CO poisoning

Consider mannitol / Breathing

Consider possible CO poisoning

> 10% TBSA in adults
> 5% TBSA in children

2 large bore IV

Circulation
< Fluid resuscitation
CO poisoning

Assess GCS Consider / Intoxication
\ Head injury

Subsequent Rx

Full thickness > 5% TBSA

Face

Hands / feet Consider transfer

Burns to... Disability

Genitalia / perineum

Major joints Analgesia

Inhalational / chemical / electrical burns

Assess TBSA

Significant co-morbidities Wound

Keep clean and covered

Exposure

Large bore IV x2 Temperature control

Escharotomy if circumferential burn Large blood loss possible

Establish feed early  NGT

Hartmann's solution is preferred

Arterial line Parkland formula / Half in first 8 hours

\_4 mL/kg per %TBSA in first 24 hours
\_Rest in next 16 hours

Consider

Long term vascular access (PICC / CVL)

Maintain urine output = 0.5 mL/kg/hr

HR, BP
Capillary refill
CVP

GCS

Other parameter




Cardiotoxicity

Pulmonary toxicity

Hepatic toxicity

Chemotherapy

Nephrotoxicity

Upper airway obstruction

Medications

Bone marrow suppression

Airway compression

N&V

Medication Mediastinal compression

Wound infection Compression of large vessels

. Immunosupression
Steroid cover periop /

Raised ICP

[ Cancer patients - Issues ]
Distorted anatomy Radiotherapy

Others Paraneoplastic syndrome

e.g. Lung resection for lung ca Surgery Electrolyte disturbance

Metabolic

Malnutrition

Hormonal effects

Effects on the end-organs m




Background Life-threatening

Catecholamine

Histamine-releasing drugs

Drugs
?Suxamethonium

Beta agonists for bronchospasm __Use with caution

Ketamine

Can trigger mediator release  AVOID catecholamine Rx Anxiety

Pain
Stress / sympathetic stimulation
Hypothermia
Hypotension
Surgical manipulation

Tumour compression /Bedside palpation

Carcinoid crisis

Bolus: 25 to 50 mcg IV

\ Octreotide
Infusion: 50 to 100 mcg / hour IV _/

Fluid balance |

Supportive measures Pneumoperitoneum

Embolisation

——
\ Chemotherapy

Tumour necrosis

Hypotension and tachycardia most common

CVS instability r
\_Hypertensive crisis uncommon

Bronchoconstriction

Flushing

Hyperglycaemia




Gastric
Most common GIT type Appendix | GIT (75%)

Rectum

Types Carcinoid tumours

Most common non-GIT type

Bronchial
Not smoking-related

Non-GIT

Pancreas

Overy / Testicle

10% of all carcinoid tumours

GIT carcinoids with liver metastasis Carcinoid syndrome

Occurs in
Non-GIT carcinoids

Carcinoid heart disease

"\ Predictors of periop complications

High urinary 5-HIAA /

IBP

Help differentiating cause of hypotension

May be hard to interpret with TR/TS

Consider

Octreotide 50 to 100 mcg SC before induction

Consider sedative premed to reduce anxiety

Bronchodilators . .
Readily available
Vasopressor / vasodilators

{ Dilute to 10 mcg/mL \'—~\\\\
\ q \
) Infusion: 100 mcg/hour IV |\ Octreotide /I Intraop
[
| Bolus (if needed): 25 to 50 mcg IV/ /___///
\\\_/’"\___/"\__,/‘\\_,/\\_//~._.///

Analgesia

Intraop instability
Significant cardiac involvement / co-morbidity | ICU/HDU admission if...

Residual active carcinoid /

Postop

Postop weaning of octreotide Rx Endocrinology consult

Continue Rx periop

Treat mediator effects with octreotide

Avoid triggering mediator release
Avoid precipitating right heart failure

Carcinoid heart disease (>50%) /

) ) ) esp TR
Right-sided heart failure  /~—

\_Up to 40% of carcinoid syndromes

Issues

[ Carcinoid syndrome - AMx ]

Risk of carcinoid crisis /

\ Left-sided heart failure Uncommon

CVS instability  Hypertension or hypotension

\_Bronchospasm

Endocarditis prophylaxis

Consultation

Location and type of carcinoid tumour

Triggers
Flushing

Diarrhoea

Bronchospasm

Hypotension

History
MEN-1 syndrome (10%)

Associated
Neurofibromatosis

CVS history

Functional capacity

Octreotide

Antihistamine

5HT antagonists

BSL, U&E, LFT
Bloods

Urinary 5-HIAA
Endocardial fibrosis

Valvular abnormality esp Tricuspid valve

CXR

If bronchial
Consider chest CT / MRI

Discuss with endocrinology team re periop octreotide Rx

- . ) Cardiology referral
L If significant carcinoid heart disease
Optimisation

\_Consider valve replacement first

Octreotide Rx should be started at least 2 weeks prior
Others

Correct any hypovolaemia, BSL or electrolyte disturbances




Rarely used in acute situation

Temporising measure till open chest

USS guided

Subxiphoid Needle insertion at infrasternal angle

Aim for left shoulder Steps

Hypotension

Beck's triad | JVP distension

\ Muffled heart sound

Pulsus paradoxus

Pericardiocentesis

Aspirate after feeling discrete pop

Seldinger technique Insert pigtail drainage catheter

Pneumothorax

Complication
Punctionm—

Open chest immediately

i.e. Thoracotomy \ If cardiac arrest

Tachycardia

Inability to lie supine

Electrical paradoxus

Pathognomonic

Low voltage QRS complex

ECG changes
\ ST segment changes

[ Cardiac temponade ]

T wave inversion

Appropriate in penetrating chest wound /

Suction chest drain using suction catheter

If post cardiac surgery

CXR Widened mediastinum

Echocardiography

Avoid bradycardia

Maintain HR

Avoid high pressure IPPV

N\ Maintain preload

IV fluid /

Resuscitation

Tension pneumothorax

Cardiogenic shock / Ml

PE
Anaphylaxis



Arterial line BP

Systolic dysfunction  Unlike dilated / hypertrophic cardiomyopathies

Pulmonary artery catheter

Consider

Cardiac output monitor Functional MR and TR

Dilation / Thromboembolism

Dobutamine

\ Arrhythmia  Common

Dopamine

Milrinone
Levosimendan

Inotropic support often required
S&S of heart failure

Functional capacity

AF

Consider

SNP

Cardiomyopathy, Dilated -
AMx

History Associated

Avoid myocardial depressants

Heart failure

Amiodarone

Rx | Anticoagulation

\ Pacemaker / AICD

Immediately available __ Temporary pacing E

Consultation

Maintain sinus rhythm

LVEF

Adequate preload

Goals

Maintain normal afterload J Functional MR/ TR

Maintain contractility

Optimisation

Cardiology referral




Risk of death = 2 to 3% per year

LSCS should generally be done under GA

Spinal / epidural can be VERY hazardous

Arterial line BP

PA catheter

TOE

Consider
Oesophageal Doppler

Cardiac output monitor

Direct-acting alpha agonists preferred
e.g. Ephedrine

MADE
Beta-agonists

Vasodilators

Digoxin

Diastolic dysfunction

[

Low capacity and stiff ventricle

\_Often the main issue at late stage

Issues

Dynamic LVOT obstruction /

Common (> 60%)

Prone to arrhythmia

e.g. Adrenaline

Inotrope

AMx
Temporary pacing equipment

Cardiomyopathy, Hypertropic (HCM) -

History

Replace blood loss promptly

High airway pressure

Intraop
PEEP

Valsalva manoeuvre

Avoid pain-induced tachycardia

Analgesia Postop

Inotrope CONTRA