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Introduction
Airway management is a crucial step for prevention of sec-

ondary brain injury in the management of Traumatic Brain Inju-
ry (TBI) as untreated hypoxia and hypercarbia can significantly 
worsen the neurological outcome. Most patients with severe TBI 
require urgent intubation to secure and protect the airway and to 
assist mechanical ventilation. Securing airway is an urgent and es-
sential component in the management of severe Traumatic Brain 
Injury (TBI). Airway manipulation (laryngoscopy, intubation) 
may also has the potential to worsen Intracranial Pressure (ICP) 
by stimulating the cough and gag reflexes in addition to autonom-
ic responses. In addition, many patients with TBI sustains have 
also multiple other injuries and present numerous challenges be-
yond intubation of trachea, outcome of which is depends on skill 
and experience of the operator to predict and formulate a clear 
plan and execute it smoothly [1,2]. Use of anaesthetic agents to 
facilitate intubation is also not without any risk, use of certain 
sedative / muscle relaxant may cause profound hypotension in 
patients with hypovolemia due to blood loss, which may aggra-
vate further aggravate the already damage brain. The choice of 
sedation / muscle relaxant have to be decided against the risk of 
hypotension [2,3].

TThere is growing evidences to support that early placement 
of advanced airway reduces mortality in patients with polytrauma 
including TBI [4-6]. Primary purpose of intubation in TBI (unless 
the patient is severely hypoxic) is to secure & protect the airway 
and is usually can be planned with proper preoxygenation and 
preparation to prevent the physiological disturbances during 
airway manipulation. Most of these patients are intubated using 
Rapid Sequence Intubation (RSI) technique which involves 
administration of sedative agent and rapidly acting paralysing 
agent in quick succession to facilitate placement of endotracheal 
tube and is considered the standard approach for airway 
management in patients with trauma [7-9]. Primary purpose 
of RSI is to secure the airway as soon as possible with minimal 
risk of aspiration as all trauma patients are presumed to have 
full stomach. RSI is considered the standard approach for airway 
management in patients with trauma [7-9]. 

Protection and immobilization of cervical spine (C spine) is 
essential in all trauma patients with altered level of consciousness.  

 
Securing airway is an urgent and essential component in the 
management of severe Traumatic Brain Injury (TBI). To prevent 
or minimise the risk of secondary spine injury during airway  
management, the C spine must be stabilized by avoiding undue 
movement. Assessment of airway in fundamental and based on 
impression of initial assessment, appropriate technique or option 
is chosen. As the airway management in TBI is often an urgent or 
emergent situation limiting its detail assessment and evaluation 
as time play a crucial factor [10-13]. Moreover, other co-existing 
issues like physiologic status, patient cooperation, application of 
spine immobilisation devices in addition to direct injury to face 
and airway also hinder the proper assessment of the airway. Even 
limited information may be tremendously helpful in difficult 
situation. Airway management plan is formulated based on initial 
impression, patient specific data (anatomical injury, physiological 
status) and information obtained during assessment of airway. 
Airway plan should include a stepwise approach as initial primary 
approach or technique as well as alternative technique if the initial 
technique fails [12,13].

Mask ventilation 
Ability to performed effective mask ventilation is often 

limited due to application of immobilisation devices like hard 
cervical collar, presence of blood or vomitus, direct trauma to face 
and airway and essential need to keep head and neck in neutral 
position to prevent any further spine injury. It is critical to assess 
the difficult mask ventilation in trauma patients. When mask 
ventilation seems difficult, early use of airway adjuncts such as 
oral or naso -pharyngeal airways are encouraged instead of trying 
excessively the trying excessively the  head and neck manoeuvres 
to open the airway. Long acting muscle relaxant is dangerous 
and should never be used when encountered with difficult mask 
ventilation. Alternative plan or technique of airway management 
should be considered early such as awake intubating or surgical 
airway based on the facility available and expertise of the 
operators.  

Conventional intubation using Direct laryngoscopy
Traditional teaching says all unconscious patients with TBI 

should presumed to have unstable cervical spine (C-spine) until 
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proven otherwise. However, the true incidence of C-spine injury 
is relatively low approximatively 2% in general trauma which 
increases to 8% in patients with head and facial trauma. This 
create an over exaggerated concern or risk of cervical cord injury 
during laryngoscopy & intubation making the normal airway into 
difficult one [14,15]. This does not imply that C spine should be 
ignored at all, C-spine injury should always be keep in mind and 
be very gentle during laryngoscopy and intubation with C spine 
immobilisation device or manual in-line stabilisation of C spine 
to avoid excessive flexion, extension or rotation of neck. Use of 
rigid collar often makes the laryngoscopy difficult, the collar can 
be temporarily removed to allow for gentle laryngoscopy. Manual 
In-Line Stabilisation (MILS) is a technique or manoeuvre which is  
used by an assisted using both hands on either side of neck to keep 
head and neck in neutral position and to offset any movement of 
the C spine that might occur during laryngoscopy and intubation. 
Though the application of MILS is considered a standard of care 
in prevention or reduction of secondary injury to C-spine during 
airway management, its efficacy is still unclear, on the other 
hand, MILS does impair the laryngoscope view and often makes 
tracheal intubation difficult. Some clinicians have challenged 
its routine application. MILS may be useful in reducing overall 
excessive cervical spine movements but has limited effect at mid 
cervical point of injury [14-16]. The movement of spine during 
laryngoscopy in unstable C spine do not significantly exceed the 
physiological values of normal intact spine movement [17,18] 
Patient with cervical spine injuries, the secondary neurological 
deterioration after laryngoscopy and intubation is very rare, with 
a reported incidence of less than 0.05% [19-21]. Gentle external 
laryngeal manipulation and use of bougie guided intubation are 
often extremely helpful in reducing the number of failed attempts 
[2]. 

Indirect laryngoscopy using videoscope
Video-laryngoscopes with hyper angulated blade (glidoscope, 

D blade of C mac, Mc grath mac) often provides a better view of 
laryngeal inlet compared to conventional laryngoscope when spine 
mobility is greatly restricted due to MILS or spine immobiliser [22-
25]. However, a good view on video laryngoscopy may not reflect 
as easy placement of ETT, a deliberate restricted glottic view may 
be more desirable to facilitate intubation than having a great view 
with failed attempts [26,27]. So far, no device or approach has 
consistently yielded superiority over others. Suppan et al. [25] 
conducted a meta-analysis of direct laryngoscopy and 6 others 
newer video laryngoscopies in C spine immobilised patients 
requiring intubation. Conventional direct laryngoscopy has 
higher failure rate compared to other newer alternative devices 
(video laryngoscopes) for intubation [25]. The Air tray was 
associated with a significant reduction of the risk of intubation 
failure at the first attempt [28]. However, the available literature 
was too weak to make a statistically significant difference. It may 
be the experience and right skill of the practitioner on a particular 
device with which he or she is more confidence rather than a “one 
device that fit all” in unstable C spine injury [29,30]. A balance 

approach between minimising movement of C spine and quick and 
successful placement of ETT on first attempt should be utilised 
in patients with suspected C-spine injury [30]. If the Cervical 
spine has survived the insult during the initial trauma, as well 
as repositioning during extraction and immobilisation, the risk 
of spinal cord injury during airway management in a controlled 
manner is extremely rare [15,31].

Awake intubation
Successful awake intubation requires proper patient 

selection through identifying factors that might be hindrance 
to conventional airway management during RSI. Patients with 
isolated C -spine injury, or burn or trauma to airway, awake 
intubation may be appropriate choice to mitigate the difficulty 
of securing the airway or avoid the dynamic anatomical or 
physiological changes. Patient cooperation and maintenance 
of spontaneous respiration is crucial in awake intubation and 
is delayed sequence intubation requiring time approach for 
preparing the airway with adequate topical local anaesthetics. 
Awake intubation is not a device specific, especially in trauma; it 
can be performed with either conventional direct laryngoscopy, 
video laryngoscopy or fibreoptic guided intubation [32,33]. 
Sedative medication with least interference with respiration 
is desirable, but is not always  mandetory, inappropriate use of 
sedative to counteract the inadequate topicalization are often 
associated with higher failure rate in awake intubation. Fibreoptic 
guided awake intubating is excellent as it allows for assessment 
and documentation of neurological exam before and after the 
intubation, but it require a cooperative patient and not ideal in 
emergency situation specially in trauma where presence of blood, 
secretion limits its usefulness. Moreover, it requires considerable 
expertise to use in emergency trauma cases. 

Supraglottic airway 
Newer generation supraglottic airways (I gel, intubating 

laryngeal mask airway) which can be used as conduit for fibreoptic 
guided endotracheal intubation can be a great rescue device both 
in difficult mask ventilation or difficult intubation. These devices 
can be quickly and easily inserted without much manipulation of 
airway and they function best in spontaneously breathing patients. 
However, these devices might exert considerable pressure that 
theoretically can displace the injured C spine. The safety of 
supraglottic airway in TBI is doubtful and endotracheal tube still 
hold the upper hand as primary device for airway management. 
Supraglottic airway should only be consider as rescue device 
when ETT. 

Surgical airway
Historically surgical airway or cricothyrotomy was once 

strongly advocated as first line technique over direct laryngoscopy 
to minimize C spine injury, but it was not well studied or practised. 
With advancement in airway gadget, its role as primary first line 
airway management technique is questionable except in patients 
with direct penetrating trauma to airway. It is always a rescue 
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technique when other conventional method failed to secure the 
airway. 

Practical pearls while handling airway management in 
unstable cervical spine injury 

a.	 Airway management should not be delayed by imaging 
studies to rule out C spine injury.

b.	 First attempt is always the best attempt.

c.	 Practitioner should optimally use the intubation device 
for which he or she is more familiar and is most experienced 
with.

d.	 Always prepared and keep ready intubation aids like 
bougie and another alternative device. Call for help early.

e.	 Rigid cervical collar should be opened or temporarily 
removed and replaced by MILS.

f.	 While using hyper angulated video laryngoscopy, a 
deliberate restricted laryngeal view facilitate placement of 
ETT better than a greater improved laryngeal view.

g.	 Awake intubation may be safe in selected patients.

h.	 Supraglottic airway- can be used as both rescue device 
in difficult to intubate as well as conduit for fibreoptic guided 
intubation.

i.	 Surgical airway is always a salvageable technique when 
non-surgical technique fails and often can be considered as 
first line technique in direct trauma to airway.
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