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Unstable cervical spine; is it still a contraindication for percutaneous
tracheostomy as thought before?
Amila Jayasinghe1*, Ravi Weerakoon2, Udaya Karunarathne2
Senior Registrar in Anaesthesia1*, Consultant Anaesthetist2, Neurosurgical Intensive Care Unit,
TH Kandy.
We report a 28 year old male with an unstable acute traumatic cervical spinal cord injury (SCI) due
to anterior spondylolisthesis of C6 over C7 vertebra and facet joint dislocation of C6-C7 who
underwent a successful bronchoscopy guided percutaneous tracheostomy (PCT) on day 6. Cervical
SCI demands tracheostomy in majority but SCI with unstable cervical spine itself makes
tracheostomy a challenging procedure. Even though cervical SCI was considered a relative
contraindication for PCT, it can be safely performed in neutral neck position. Addition of ultrasound
scanning of neck and bronchoscopic guidance further increases its safety profile. In cervical SCI
early tracheostomy may be more effective than late.

Case History
A 28 year old man sustained an acute cervical SCI
following a high speed road traffic accident. CT
cervical spine showed anterior spondylolisthesis of
C6 over C7 vertebra and facet joint dislocation of
C6-C7. He had evidence of cervical spinal cord
damage as he had mechanical respiratory failure,
hypotension with bradycardia and partial muscle
weakness below T1 level. According to American
Spinal Injury Association (ASIA) Impairment
Scale he fell into category “C”. Since he was
predicted to have mechanical ventilation for a
longer duration a tracheostomy was decided on day
6 of injury. Being a unit performing percutaneous
tracheostomy (PCT) for more than 4 years we
decided to go ahead with PCT. Informed consent
was taken. Patient was on minimal ventilatory
support with 40% oxygen. There was no
coagulopathy. He was of normal built and had no
anatomical abnormality of the neck. Patient was
positioned supine with neck in neutral position with
the skull callipers which were inserted since
admission. Bedside ultrasound scan of the neck did
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not reveal any large anterior vessels or large thyroid
which can lead to bleeding. Thyroid cartilage,
cricoid cartilage and sternal notch were identified,
and entry point was marked between the latter two.
He was preoxygenated, sedated and paralysed. It
was a bronchoscopy guided procedure using a
single dilator system and it was performed by the
most experienced anaesthetist to minimize
complications. We did not note any complications
and patient did not show any worsening of
neurological signs after the procedure.
Discussion
Acute traumatic SCI occurs in about 15-35 per
million population.1 It is interesting to see that acute
cervical SCI demands tracheostomy due to several
reasons but presence of an unstable cervical spine
makes it highly challenging. These patients require
prolong mechanical ventilation due to low lung
capacity as respiratory muscles are denervated,
impaired clearance of tracheobronchial secretions
and high incidence of pneumonia.1 While enabling
prolonged ventilatory support, tracheostomy will
also facilitate weaning from mechanical ventilation
as it decreases anatomical dead space hence
reducing work of breathing and airway resistance.
It also reduces the need for sedation and facilitates
tracheo-bronchial toileting. This allows better oral
care and patient finds it more comfortable.2
Tracheostomy is reported to lower the mortality
rate and to prevent complications of a prolonged
orotracheal intubation.3
Even though tracheostomy was traditionally done
surgically; percutaneous tracheostomy (PCT) has
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become more popular over the past decades after its
first description by Ciaglia in 1985.2 Over the time,
several modifications were done to improve this
technique and it is getting popular faster. Today
there are PCT kits which have either a special
dilating forcepsor a single-tapered dilator. The
latter being more efficient and easier, it is widely
used.2,3
There are many advantages of PCT in cervical SCI.
It is less invasive, and it can be performed as a
bedside procedure.Transporting a patient with an
unstable cervical spine could exacerbate cord injury
during transport as well as during transfer of patient
from beds to trolleys. Since they are
cardiovascularly unstable it adds more to the risk.
These can be eliminated by PCT as it is done at
point of care. Since the surgeons had decided for
cervical spinal fixation to be done later, performing
a surgical tracheostomy during the spinal fixation
was also not an option in our case. The most
important fact which makes PCT a reality in acute
cervical SCI is, it can be conducted with the neck in
a neutral position.3,4,5 The presence of facet joint
dislocation with anterior spondylolisthesis of C6
over C7 with some degree of rotation instability of
C6 over C7 is an unstable injury. Our patient’s neck
extension, flexion as well as rotation can bring
about serious complications. Hence, we decided to
keep head in neutral position with skull traction in
place. Sometimes there may be difficulty in
identifying landmarks clearly in a small percentage
when neck is not extended.5 This can be overcome
by concomitant use of neck ultrasound scanning.
PCT has a low rate of complications such as
bleeding and wound infection probably due to
minimal tissue injury.3 It is technically easy to
perform and has a fast learning curve.3 Acute
cervical SCI is considered a relative
contraindication for PCT because of inability to
extend the neck, the presence of surgical scar of
open reduction or external fixation devices such as
skull traction or Philadelphia collar. However, PCT
can be done safely in acute unstable cervical spinal
injury by an experienced team as the advantages of
PCT became more apparent.5,6,7 Rrisks associated
with PCT such as false tract formation and posterior
tracheal wall perforation can be further reduced by
addition of bronchoscopy guidance. Use of
ultrasound in critical care further facilitates PCT by

enabling identification of landmarks as well as
presence of thyroid tissue and vessels on the
pathway with can cause potential bleeding.3
A retrospective study has evaluated the benefits and
safety of early versus late tracheostomy in
mechanically ventilated traumatic SCI patients. It
showed that early placement before day 7 of
mechanical ventilation shortens the duration of
mechanical ventilation, reduces ICU stay and
complications of orotracheal intubation like
tracheal stenosis. However, they found no benefit
in rates of ventilator-associated pneumonia and
mortality.8 Favourable effects in early tracheostomy
are demonstrated in other studies as well.1,5
Conclusion
PCT is a demanding but challenging procedure in
acute cervical SCI patients. It can be safely
performed if expertise is available without further
cord damage in neutral neck position despite the
presence of an unstable cervical spine. There are
advantages of early tracheostomy compared to late
in SCI. Given the many advantages of PCT, it
should be considered the first choice for
tracheostomy and acute cervical spinal injury is no
more a contraindication for PCT.
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