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Delayed Recovery from -
General Anaesthesia -

Adequate Recovery from GA

* A state of consciousness of an individual when they awaken or

become rousable and aware of their surroundings and identity
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Serious Pathology:




Delayed Recovery

* Delayed recovery often presents a diagnostic challenge
* It may rarely reflect serious pathology
* It is more frequently related to individual variation in response to

the cessation of volatile agents

* Research is scarce
* There is no set time threshold for the expected return of

consciousness
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“we would suggest that most patients would normally be rousable
without the need for an artificial airway within 60 min of sedative

medications being stopped”
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Case Scenario

e A 75-yr-old man with well-controlled hypertension and mild COPD has undergone a
robotic total prostatectomy.

* The procedure was long and technically difficult, with a total operating time of 5 h.

* The patient received a TIVA general anaesthetic with an atracurium infusion and
was given 10mg IV morphine 30 minutes before the end of the procedure.

* Sixty minutes after the end of anaesthesia, the patient breathing spontaneously
through a tracheal tube but not rousable.

* His observations are stable, he has no apparent focal neurology, but he is not
regaining consciousness.

* An arterial blood gas shows a PaCO, of 6.3 kPa but all other values are within

normal reference ranges.

Thoughts-
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Risk Factors . {

Risk
Factor

-

Risk Factors

Patient Factors

* Extremes of Age
* Genetic Variation
* Body habitus

e Comorbidities
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Risk Factors - Comorbidities

Table 2 Comorbidities predis posing to increased risk of delayed return of consciousness

* COPD
» Intracranial pathology
= Obstructive sleep apnoea

Neuromuscular disorder: Chronic hepatic failure Chronic renal failure
« Myasthenia gravis
= Motor neurone disease
» Guillain-Barré syndrome
» Muscular dystrophy

Pulmonary pathology:
» /0 mismatch

Respiratory Hepatic Renal Endocrine
Reduced central drive: Acute hepatic failure Acute kidney injury Hypothyroidism
= Obesity hypoventilation syndrome
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Risk Factors - Comorbidities

Table 2 Comorbidities predisposing to i

Respiratory

Reduced central drive:
¢ Obesity hypoventilation syndrome
« COPD
¢ Intracranial pathology
¢ Obswructive sleep apnoea

Meuromuscular disorder:
« Myasthenia gravis
« Motor neurone disease
« Guillain-Barré syndrome
+ Muscular dystrophy

Pulmonary pathology:
¢ V/0 mismatch
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Risk Factors - Comorbidities

ved risk of delayed retum of consciousness

Hepatic Renal
Acute hepatic faflure Acute kidney injury
Chronic hepatic failure Chronic renal failure
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Risk Factors - Comorbidities

of consciousness

Eenal Endocrine

Acute kidney injury Hypothyroidism

Chronic renal failure
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Risk Factors - Comorbidities

Table 2 Comorbidities predisposing to increased risk of delayed retum of consciousness

» Intracranial pathology
= Obstructive sleep apnoea

Neuromuscular disorder: Chronic hepatic failure
« Myasthenia gravis
= Motor neurone disease
» Guillain-Barré syndrome
» Muscular dystrophy

Pulmonary pathology:
» /0 mismatch

Chronic renal failure

Respiratory Hepatic Renal Endocrine
Reduced central drive: Acute hepatic failure Acute kidney injury Hypothyroidism
= Obesity hypoventilation syndrome
s COPD
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Risk Factors

Patient Factors

* Extremes of Age
* Genetic Variation
* Body habitus

e Comorbidities

Anaesthetic / Surgical Factors

* CNS Surgery
* Cardiac Surgery

* Long duration of surgery or anaesthesia
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Steep Trendelenberg
Position

Causes of Delayed Return of Consciousness

Pharmacological Metabolic Rare causes

Serotonin
syndrome

Opioids

Meuromuscular
blockers

LV, anaesthetic
agents

Volatile
anaesthetic
agents

Central
anticholinergic
syndrome

Hypoglycaemia/ Seizures (including

hyperglycaemia non-convulsive status
epilepticus)

Hypo/ Myxoedema coma

hypematraemia

Hypothermia  Punctional coma

Brainstem stroke
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Correct pathology as identified if possible

Is the airway obstructed? If yes, open
airway

Airway device in situ? - If yes, is it
adequate?

Take full set of observations.
Ensure PE'CO, monitoring in sitt/

dioxide, blood sugar and electrolytes.

Review preoperative assessment and check
for risk factors for delayed wake-up.

Review drugs administered and their timings.
If signs of neuromuscular blockade consider
reversal agent e.g. sugammadex,
neostigmine/glycopyrronium bromide.
‘Consider antidote if drugs a potential cause —
‘.g. flumazenil, naloxone

Rare but serious pathologies to consider:
- Non-convulsive status epilepticus
- Stroke
- Central anticholinergic syndrome
- Myxoedema coma
- Cerebral oedema (e.g. prolonged

Trendelenburg position)

- Serotonin syndrome
- Functional coma
- Brainstem anaesthesia
- Spinal cord injury
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Is the airway obstructed? If yes, open

airway

Airway device in situ? —If yes, is it

adequate?
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Is_theﬂ'waymsu'lx:ted?lfyes,opm

airway
Airway device in sifu? — If yes, is it
adequate?

Take full set of observations
Ensure PE’CO-, monitoring in situ
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Is the airway obstructed? If yes, open
airway

Airway device in situ? — If yes, is it
adequate?

Take full set of observations
Ensure PE’CO; monitoring in situ
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Check pupillary response

Measure core temperature

Perform ABG — check oxygenation, carbon
dioxide, blood sugar and electrolytes.

Review preoperative assessment and check
for risk factors for delayed wake-up.

Review drugs administered and their imings.
If signs of neuromuscular blockade consider
reversal agent e.g. sugammadex,
neostigmine/glycopyrronium bromide.
Consider antidote if drugs a potential cause —
e.g. flumazenil, naloxone
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neostigmine/glycopyrronium bromide.
Consider antidote if drugs a potential cause —
e.g. flumazenil, naloxone
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neostigmine/glycopyrronium bromide.

Consider antidote if drugs a potential cause —

e g. flumazenil, naloxone

Rare but serious pathologies to consider:

Non-convulsive status epilepticus
Stroke

Central anticholinergic syndrome
Myxoedema coma

Cerebral oedema (e.g. prolonged
Trendelenburg position)
Seraotonin syndrome

Functional coma

Brainstem anaesthesia

Spinal cord injury
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neostigmine/glycopyrronium bromide.

Consider antidote if drugs a potential cause —

e.g. flumazenil, naloxone

Rare but serious pathologies to consider:

Non-convulsive status epilepticus
Stroke

Central anticholinergic syndrome
Myxoedema coma

Cerebral oedema (e.g. prolonged
Trendelenburg position)
Serotonin syndrome

Functional coma

Brainstem anaesthesia

Spinal cord injury
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Assess AIRWAY, Is the airway obstructed? If yes, open
BREATHING and airway
CIRCULATION Airway device in situ? - If yes, is it
adequate?

U

f
Ensure monitoring Take full set of observations.
present - review Ensure PE'CO; monitoring in situ
monitor |
f
Formal assessment of Complete assessment of GCS
disability Check pupillary response

Measure core temperature
Perform ABG — check oxygenation, carbon

U dioxide, blood sugar and electrolytes.
L
f )
Review anaesthetic Review preoperative assessment and check
chart for risk factors for delayed wake-up.

Review drugs administered and their timings.

If signs of neuromuscular blockade consider
reversal agent e.g. sugammadex,

U neostigmine/glycopyrronium bromide.

Consider antidote if drugs a potential cause —

‘.g. flumazenil, naloxone

If any neuromuscular
blocking agent has been
given perform an
assessment of
neuromuscular function

U |

Correct pathology as identified if possible

(| Rare but serious pathologies to consider:
Consider concomitant - Non-convulsive status epilepticus
medical pathology or - Stroke
acute surgical cause - Central anticholinergic syndrome
- Myxoedema coma
- Cerebral oedema (e.g. prolonged
,U Trendelenburg position)

- Serotonin syndrome

- Functional coma

Perform CT scan of - Brainstem anaesthesia
patient's brain - Spinal cord injury
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Delayed Recovery from
General Anaesthesia
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