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Tracheostomy in traumatic brain injury
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Tracheostomy is a surgical procedure that is commonly performed in patients admitted to the
intensive care unit (ICU). It is frequently required in patients with moderate to severe traumatic brain
injury (TBI), a subset of patients with a prolonged altered state of consciousness that may require a
long period of mechanical respiratory assistance.

Timing

Review of Ventilation in Traumatic Brain Injury
Significant Disparities in Adolescents With Severe Traumatic Brain Injury Across Trauma Center
Types: Wide Variation of Tracheostomy and Gastrostomy
Clinical management and nursing care for patients with tracheostomy following traumatic brain
injury
Timing of tracheostomy in geriatric patients with isolated severe traumatic brain injury: A
nationwide analysis
Early Tracheostomy versus Late Tracheostomy in Patients with Moderate-to-Severe Traumatic
Brain Injury
Effect of Early Versus Delayed Tracheostomy Strategy on Functional Outcome of Patients With
Severe Traumatic Brain Injury: A Target Trial Emulation
Extracranial Complications in Monitored and Nonmonitored Patients with Traumatic Brain Injury
in the BEST TRIP Trial and a Companion Observational Cohort
The Urban-Rural Divide in Neurocritical Care in Low-Income and Middle-Income Countries

The timing of tracheostomy in traumatic brain injury (TBI) is an important consideration and should be
individualized based on the patient's specific condition and needs. Tracheostomy is a surgical
procedure that involves creating an opening in the trachea (windpipe) to help with breathing and
managing airway secretions. In the context of traumatic brain injury, it is often considered when a
patient requires prolonged mechanical ventilation or has difficulty managing their airway.

The decision to perform a tracheostomy in TBI patients is influenced by several factors, including:

Severity of TBI: The severity of the brain injury is a crucial factor in determining the need for a
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tracheostomy. Patients with severe TBI who are at risk of prolonged unconsciousness or impaired
consciousness may require long-term ventilatory support.

Ventilator dependence: If a TBI patient is unable to breathe effectively on their own and requires
prolonged mechanical ventilation, a tracheostomy may be considered to facilitate weaning from the
ventilator.

Airway protection and secretion management: TBI patients who have difficulty managing their own
airway or have excessive respiratory secretions that cannot be managed with other methods may
benefit from a tracheostomy.

Intensive Care Unit (ICU) course: The patient's progress and response to treatment in the ICU will
influence the decision to perform a tracheostomy. The medical team will assess the patient's
condition over time and consider a tracheostomy if it is deemed beneficial for the patient's overall
care.

Risk of complications: Tracheostomy is not without risks, and complications can arise. The medical
team will weigh the potential benefits of the procedure against the risks for each patient.

It is important to note that there is no strict timeline for performing a tracheostomy in TBI patients.
The decision is often made collaboratively by a multidisciplinary team of healthcare professionals,
including neurosurgeons, neurologists, intensive care specialists, and respiratory therapists. They will
consider the individual patient's medical history, neurological status, respiratory function, and overall
condition before recommending a tracheostomy.

Early tracheostomy has been suggested by some studies to be associated with improved outcomes in
certain TBI patients, but it remains a subject of ongoing research and clinical debate. Ultimately, the
timing of a tracheostomy in TBI patients should be based on a thorough assessment of the patient's
needs and the expertise of the medical team caring for them.

Villemure-Poliquin et al. evaluated the potential clinical benefits of tracheostomy versus prolonged
endotracheal intubation, as well as whether the timing of the procedure may influence outcomes in
patients with moderate to severe TBI.

They conducted a retrospective multicentre cohort study based on data from the provincial integrated
trauma system of Quebec (Québec Trauma Registry). The study population was selected from adult
trauma patients hospitalized between 2013 and 2019. They included patients 16 yr and older with
moderate to severe TBI (Glasgow Coma Scale score < 13) who required mechanical ventilation for 96
hr or longer. The primary outcome was 30-day mortality. Secondary outcomes included hospital and
ICU mortality, six-month mortality, duration of mechanical ventilation, ventilator-associated
pneumonia, ICU and hospital length of stay as well as the orientation of patients upon discharge from
the hospital. They used propensity score covariate adjustment. To overcome the effect of immortal
time bias, an extended Cox shared frailty model was used to compare mortality between groups.

From 2013 to 2019, 26,923 patients with TBI were registered in the Québec Trauma Registry. A total
of 983 patients who required prolonged endotracheal intubation for 96 hr or more were included in
the study, 374 of whom underwent a tracheostomy and 609 of whom remained intubated. They
observed a reduction in 30-day mortality (adjusted hazard ratio, 0.33; 95% confidence interval, 0.21
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to 0.53) associated with tracheostomy compared with prolonged endotracheal intubation. This effect
was also seen in the ICU as well as at six months. Tracheostomy, when compared with prolonged
endotracheal intubation, was associated with an increase in the duration of mechanical respiratory
assistance without any increase in the length of stay. No effect on mortality was observed when
comparing early vs late tracheostomy procedures. An early procedure was associated with a
reduction in the duration of mechanical respiratory support as well as hospital and ICU length of stay.

In this multicentre cohort study, tracheostomy was associated with decreased mortality when
compared with prolonged endotracheal intubation in patients with moderate to severe TBI. This effect
does not appear to be modified by the timing of the procedure. Nevertheless, the generalization and
application of these results remain limited by potential residual time-dependent indication bias 1).

Future high-quality prospective studies should be performed to investigate and shed more light on the
ideal timing of tracheostomy in patients with TBI 2).

In pediatrics, the timing of the intervention may significantly impact the trajectory of the patient's
recovery. Early intervention may reduce the incidence of serious complications as well as the length
of stay and dependence on a ventilator and facilitate a timelier recovery 3)
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