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OVERVIEW

Delayed sequence intubation (DSI) is procedural sedation, where the procedure is
preoxygenation

● DSI may be useful in the patient for whom rapid sequence intubation would inevitably
result in significant hypoxaemia because they cannot be preoxygenated by other means

● Ketamine is the ideal DSI induction agent as it preserves airway reflexes and respiratory
drive

Also see Preoxygenation and Apnoeic oxygenation

INDICATIONS

● Patient who is agitated or is otherwise intolerant of preoxygenation via nasal prongs,
non-rebreather mask, bag-valve-mask, and/or non-invasive ventilation

● Another procedure is required before intubation, but the patient will not tolerate it (e.g.
nasogastric tube placement prior to intubation in the setting of GI haemorrhage)

PROCEDURE

● identify agitated patient requiring emergency intubation (see indications)
● position the patient ‘head up’ at 30 degrees (or more), with auditory meatus above the

jugular notch
● administer induction agent, ideally ketamine 1mg/kg IV

○ give as slow IV push over 15-30 seconds to prevent apnoea
○ can give further doses of 0.5mg/kg IV to achieve complete dissociation if required

● Ensure the patient has a patent airway
● Place standard nasal cannula at 15 L/min prior to placement of the preoxygenation

device
● Choose preoxygenation device based on the patient’s SpO2:

○ if SpO2 >95% use:
■ bag-valve-mask (BVM) with PEEP valve and a good seal at 15 L/min O2,

or
■ non-rebreather (NRB) mask and a good seal at 15 L/min O2 (or more)

○ if SpO2 <95%:
■ BVM with PEEP valve and a good seal
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● preoxygenate for at least 3 minutes
● administer neuromuscular blocker and wait 45-60 seconds

○ use suxamethonium 1.5mg/kg IV or rocuronium 1.2mg/kg IV
● intubate patient

COMPLICATIONS

Usual complications associated with:

● non-invasive ventilation
● intubation
● medication side-effects

A particular concern is that DSI goes against the tenets of rapid sequence intubation and may
increase the risk of aspiration.

OTHER INFORMATION

Other induction agents

● other agents have been suggested as the induction agent for DSI, such as
dexmedetomidine, remifentanil and droperidol

● these agents do not have the same constellation of rapidity of onset, preservation of
airway reflexes, preservation of respiratory drive and safety profile as ketamine

Neuromuscular blockade

● Rocuronium at 1.2 mg/kg is the ideal neuromuscular blocker
○ achieves rapid paralysis comparable to suxamethonium for intubating conditions
○ absence of defasciculation decreases oxygen consumption compared to

suxamethonium
● rarely, DSI averts the need for intubation as the patient (e.g. severe asthma) is no longer

agitated and oxygenation improves
○ in these cases it is reasonable to avoid administering the neuromuscular blocker

— either allow the sedative to wear off or administer further boluses to maintain
ongoing oxygenation

○ However, DSI should only be initiated with the intention of proceeding to
intubation

KSI (“ketamine sequence intubation”)

● the term KSI was proposed by Reuben Strayer
● KSI is similar to DSI, but an important difference
● KSI involves performing laryngoscopy and intubation as per the DSI procedure but

without using neuromuscular blocker



● This means that the patient continues to breath spontaneously during the entire
procedure (traditionally, keeping patients breathing spontaneously is a central tenet of
difficult intubation strategies)

● Lack of neuromuscular blockade may result in suboptimal intubation conditions however

EVIDENCE

The current evidence for DSI consists of uncontrolled observational data only

● Weingart et al, 2014
○ prospective observational study
○ convenience sample of 64 patients (two lost to analysis)
○ patients were those requiring emergency intubation who did not tolerate

pre-oxygenation with traditional methods, and were not predicted to have a
difficult airway

○ DSI was performed using ketamine resulting in significantly improved oxygen
saturations prior to intubation: 88.9% vs 98.8% (increase of 8.9%, 95% C.I.
6.4-10.9)

○ two patients with asthma improved sufficiently to avoid intubation all together
○ there were no complications – two well oxygenated patients had minor reductions

in their oxygen saturations but they did not receive nasal cannulae for pre/apneic
oxygenation

There are also case reports of use in paediatric patients (Miescier et al, 2015; Lollgen et al,
2014; Schneider and Weingart, 2013)

FINAL WORDS

● Delayed sequence intubation may be a useful technique for preoxygenation when
patients do not tolerate other means of preoxygenation and emergency intubation would
be otherwise unsafe due to the risk of hypoxaemia

● DSI should only be performed by experienced clinicians with airway expertise
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