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videolaryngoscopy (51%), with preferences for AFOI and direct
laryngoscopy slightly reduced at 37% and 9% respectively. The
primary reason supporting the technique chosen by respondents
was the need to minimise cervical spine movement. However,
further analysis of the responses supplied provided some
interesting insights, and suggested that some respondents were
providing answers based upon perceptions of one technique
being the “right” answer. For example, 26–28% of clinicians who
stated that they did not have flexible bronchoscopes available
in their institution still expressed a preference for AFOI, and
23–27% of clinicians without ready access to videolaryngoscopy
opted for this technique. This suggests that the study results may
not be reflective of actual clinical practice, but instead may be
the techniques that practitioners believe to be more defensible
in terms of protection from criticism and/or medicolegal claims.

Cervical spine injury occurs in 3–4% of patients who suffer trauma,
with approximately 25% of these individuals having associated
cervical cord injury.1 Spinal cord injury occurs more frequently
in patients who have a lower Glasgow Coma Scale (GCS) and
around 25% of patients will have suffered polytrauma with
multisystem injuries.1 As a result, this patient population often
requires tracheal intubation for airway protection and to allow
management of their injuries, either in the operating theatre or
intensive care unit. In addition to this emergent patient cohort,
patients at risk of cervical spine injury also present for elective
surgery. The potential for cervical cord injury may be due to the
surgical procedure itself (for example, cervical disc surgery) or
pre-existing cervical canal stenosis, which is a common finding
in older patients and may be asymptomatic.2
Due to the potentially devasting sequelae of worsening an existing neurological deficit or causing a new spinal cord injury,
clinicians often have concerns regarding the safest technique
for tracheal intubation. This is a contentious area, as despite
the hypothesised risk of tracheal intubation causing primary or
secondary cervical cord injury, there is a paucity of evidence to
support this assertion.3,4 There is no clear consensus in published
guidelines as to what tracheal intubation technique is optimal in
terms of protection of the cervical spinal cord, and many of the
studies undertaken in this area were done before the widespread
availability of videolaryngoscopes.

In a similar survey of anaesthetic practitioners contacted via the
American Society of Anesthesiologists, respondents favoured
AFOI and then videolaryngoscopy for tracheal intubation
of a haemodynamically stable patient with neurological
symp-toms after cervical spine injury.6 When the patient was
haemodynamically unstable, videolaryngoscopy and direct
laryngoscopy were favoured equally. A survey of Canadian
intensive care physicians found that direct laryngoscopy was the
preferred option for the intubation of the trachea of a patient
who was critically ill and had cervical immobilisation in place.7
These conflicting results reflect the lack of consensus regarding
tracheal intubation in patients with actual or suspected cervical
spine and/or cord injury. Videolaryngoscopy is becoming an
increasingly popular technique, with a move towards this
becoming the default technique for all tracheal intubations.8
In one US centre, videolaryngoscopy is the most common
technique for the tracheal intubation of patients with an
unstable cervical spine, with AFOI now performed infrequently.9
With the development of awake tracheal intubation techniques
using videolaryngoscopy10 this trend is likely to continue.

The study by Stegmann et al. in this issue of the journal provides useful data on contemporary clinical practice with regard
to tracheal intubation in patients at risk of cervical cord injury.5
The authors undertook an international survey of anaesthetic
practitioners to determine the preferred approach for tracheal
intubation for a hypothetical elective and emergent clinical
vignette of a patient with cervical spinal instability. Responses
were received from over 1 000 practitioners based in 101
countries. The majority of respondents had more than 10 years
of clinical anaesthetic experience and worked in tertiary or
quaternary institutions; however, only 17% of the cohort
were medically qualified. In the emergent situation, there
was a preference for videolaryngoscopy (47%) or awake fibreoptic intubation (AFOI) (40%), with only 11% of respondents
opting for direct laryngoscopy. In the elective setting, there
was a small increase in the number of respondents choosing
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There is no clear superiority for any one tracheal intubation
technique in terms of minimising the (undefined) risk of
cervical cord injury. There are several reasons for this. First, the
risk of tracheal intubation causing or worsening cervical cord
injury is very small and historically this perceived risk has been
exaggerated significantly.4 Given this, no comparative study
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of tracheal intubation technique is adequately powered to
detect a difference in the incidence of subsequent neurological
deterioration. Second, the majority of research studies focus on
surrogate measurements of cervical spine movement, usually
changes in external angulation. These measurements may not
be reflective of changes in cervical spinal canal diameter, which is
more accurately reflected by assessing changes in space available
for the cord; unfortunately, this is measured infrequently. Third,
the majority of studies have been done using healthy volunteers
or, far more commonly, cadavers. The surgically created cadaveric
models of instability involve the complete transection of the
majority of supporting ligaments of the cervical spine, which is an
injury that would normally be associated with a high immediate
mortality rate in the real world. In addition, the practitioners who
are intubating the trachea often target maximal glottic exposure
at laryngoscopy, which does not reflect clinical practice where
the aim is for minimal glottic exposure. The combination of
these factors makes extrapolation of research studies to clinical
practice almost impossible.

spine movement during laryngoscopy and tracheal intubation.19
Indeed, the application of MILS may actually result in a greater
degree of subluxation of injured cervical spine segments.20
The study by Stegmann et al. helps provide valuable insight into
the management of a challenging clinical problem.5 The study
highlights a number of issues that should be addressed in future
academic work. First, clinical guidelines and recommendations
relating to tracheal intubation in patients with actual or potential
cervical spine injury should reflect the paucity of relevant clinical
research studies in this area and authors should be wary of
recommending one particular approach. It is probable that there
are a multitude of equally effective and safe approaches and
that there is not a “correct” way to intubate the trachea. Second,
there is a need for high-quality studies investigating tracheal
intubation techniques in patient models that use clinically
relevant measures (such as space available for cord) and modern
videolaryngoscopes. Finally, we should regularly analyse
precisely what determines our clinical practice: is this to provide
the best care for our patients, to avoid criticism from colleagues
or due to clinician concerns about the potential for medicolegal
claims? These issues are similar to those relating to the use of
cricoid force, which is primarily used to avoid medicolegal
criticism as opposed to offering meaningful patient benefit.21
The adage “we’ve always done it this way” risks the introduction
of dogma into clinical practice and is likely to be a barrier to the
delivery of evidence-based, patient-centred care.

It is also worth remembering that the maximal insult to the spinal
cord injury occurs at the time of traumatic injury and cannot
be replicated during tracheal intubation. The force required to
cause cervical fractures and ligament disruption ranges from
645–7 429 N (depending on the force vector).11 In comparison,
direct laryngoscopy applies a mean (SD) force of 49 (16) N and
videolaryngoscopy 10 (3) N.12 Movement within the cervical
spine’s normal range of motion requires very little force and is,
therefore, unlikely to result in any energy transfer to the spinal
cord; this is further attenuated by the absence of the focussing
of force seen in trauma that occurs due to a wave effect.13 The
force applied during laryngoscopy is also only applied for a few
seconds; animal models have suggested that > 30 min of cord
compression is necessary to induce sustained spinal cord injury.14
Given these factors, it would appear that clinicians should use
the tracheal intubation technique with which they are most
proficient and that is most likely to minimise cervical spine
movement in their hands. Prolonged tracheal intubation using
an unfamiliar or infrequently practised technique is only likely
to result in a vulnerable, damaged spinal cord being exposed to
further ischaemia.

Conflict of interest
MDW is on the editorial board of Anaesthesia.

References

1. Hasler RM, Exadaktylos AK, Bouamra O, et al. Epidemiology and predictors of
cervical spine injury in adult major trauma patients: a multicenter cohort
study. J Trauma Acute Care Surg. 2012;72(4):975-81. https://doi.org/10.1097/
TA.0b013e31823f5e8e.
2. Brinjikji W, Luetmer PH, Comstock B, et al. Systematic literature review of imaging
features of spinal degeneration in asymptomatic populations. AJNR Am J
Neuroradiol. 2015;36(4):811-6. https://doi.org/10.3174/ajnr.A4173.
3. Cook TM, Bland L, Mihai R, Scott S. Litigation related to anaesthesia: an analysis
of claims against the NHS in England 1995-2007. Anaesthesia. 2009;64(7):706-18.
https://doi.org/10.1111/j.1365-2044.2009.05913.x.
4. McLeod A, Calder I. Spinal cord injury and direct laryngoscopy--the legend lives
on. Br J Anaesth. 2000;84(6):705-9. https://doi.org/10.1093/bja/84.6.705.
5. Stegmann G, Llewellyn R, Hofmeyr R. Global airway management of
the unstable cervical spine survey (GAUSS). South Afr J Anaesth Analg.
2021;27(6):278-85. https://doi.org/10.36303/SAJAA.2021.27.6.2657.
6. Kuza CM, Vavilala MS, Speck RM, Dutton RP, McCunn M. Use of survey and
Delphi process to understand trauma anesthesia care practices. Anesth Analg.
2018;126(5):1580-7. https://doi.org/10.1213/ANE.0000000000002863.
7. Green RS, Fergusson DA, Turgeon AF, et al. Device and medication preferences
of Canadian physicians for emergent endotracheal intubation in critically ill
patients. CJEM. 2017;19(3):186-97. https://doi.org/10.1017/cem.2016.361.
8. Cook TM, Boniface NJ, Seller C, et al. Universal videolaryngoscopy: a structured
approach to conversion to videolaryngoscopy for all intubations in an
anaesthetic and intensive care department. Br J Anaesth. 2018;120(1):173-80.
https://doi.org/10.1016/j.bja.2017.11.014.
9. Holmes MG, Dagal A, Feinstein BA, Joffe AM. Airway management practice
in adults with an unstable cervical spine: The Harborview Medical Center
Experience. Anesth Analg. 2018;127(2):450-4. https://doi.org/10.1213/
ANE.0000000000003374.
10. Alhomary M, Ramadan E, Curran E, Walsh SR. Videolaryngoscopy vs. fibreoptic
bronchoscopy for awake tracheal intubation: a systematic review and
meta-analysis. Anaesthesia. 2018;73(9):1151-61. https://doi.org/10.1111/
anae.14299.
11. Maiman DJ, Sances AJ, Myklebust JB, et al. Compression injuries of the
cervical spine: a biomechanical analysis. Neurosurgery. 1983;13(3):254-60.
https://doi.org/10.1227/00006123-198309000-00007.

The study by Stegmann et al.5 also highlights the use of manual
in-line stabilisation (MILS). This practice was first popularised in
the 1980s when taught as part of Advanced Trauma Life Support
(ATLS) courses and is recommended in a number of clinical
guidelines.15 This may explain why 86% of the survey respondents
stated that they would use MILS during tracheal intubation. This
again shows the difficulty in altering long-established clinical
practice, even when there is clear evidence showing that MILS
has a number of adverse effects including a worse laryngeal
view,16 increases the force applied during laryngoscopy and
makes difficult, prolonged or failed tracheal intubation more
probable.17 Like other ATLS management principles,18 the
routine use of MILS has been challenged, especially given the
lack of evidence demonstrating that it actually prevents cervical
South Afr J Anaesth Analg 2021; 27(6)

262

http://www.sajaa.co.za

Cervical spine injury and tracheal intubation: are we protecting patients or physicians?

12. Hindman BJ, From RP, Fontes RB, et al. Intubation biomechanics: Laryngoscope
force and cervical spine motion during intubation in cadavers-cadavers versus
patients, the effect of repeated intubations, and the effect of type II odontoid
fracture on C1-C2 motion. Anesthesiology. 2015;123(5):1042-58. https://doi.
org/10.1097/ALN.0000000000000830.
13. Hauswald M, Ong G, Tandberg D, Omar Z. Out-of-hospital spinal immobilization:
its effect on neurologic injury. Acad Emerg Med. 1998;5(3):214-9. https://doi.
org/10.1111/j.1553-2712.1998.tb02615.x.
14. Carlson GD, Gorden CD, Oliff HS, Pillai JJ, LaManna JC. Sustained
spinal cord compression: Part I: Time-dependent effect on long-term
pathophysiology. J Bone Joint Surg Am. 2003;85(1):86-94. https://doi.
org/10.2106/00004623-200301000-00014.
15. National Institute for Health and Care Excellence. Spinal injury: assessment and
initial management. London: National Institute for Health and Care Excellence;
2016.
16. Nolan JP, Wilson ME. Orotracheal intubation in patients with potential
cervical spine injuries. An indication for the gum elastic bougie. Anaesthesia.
1993;48(7):630-3. https://doi.org/10.1111/j.1365-2044.1993.tb07133.x.

South Afr J Anaesth Analg 2021; 27(6)

17. Santoni BG, Hindman BJ, Puttlitz CM, et al. Manual in-line stabilization increases
pressures applied by the laryngoscope blade during direct laryngoscopy
and orotracheal intubation. Anesthesiology. 2009;110(1):24-31. https://doi.
org/10.1097/ALN.0b013e318190b556.
18. Wiles MD. ATLS: archaic trauma life support? Anaesthesia. 2015;70:893-7. https://
doi.org/10.1111/anae.13166.
19. Wiles MD. Manual in-line stabilisation during tracheal intubation: effective
protection or harmful dogma? Anaesthesia. 2021;76(6):850-3. https://doi.
org/10.1111/anae.15472.
20. Lennarson PJ, Smith DW, Sawin PD, et al. Cervical spinal motion during
intubation: efficacy of stabilization maneuvers in the setting of complete
segmental instability. J Neurosurg. 2001;94(2 Suppl):265-70. https://doi.
org/10.3171/spi.2001.94.2.0265.
21. Mistry R, Frei DR, Badenhorst C, Broadbent J. A survey of self-reported use
of cricoid pressure amongst Australian and New Zealand anaesthetists:
Attitudes and practice. Anaesth Intensive Care. 2021;49(1):62-9. https://doi.
org/10.1177/0310057X20968841.

264

http://www.sajaa.co.za

