EDITORIAL

Technology in Caring for Traumatic
Brain Injury: Does What Make Sense

Really Do?
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Severe traumatic brain injury is a critical condition carrying a
significant burden including a high mortality* and, among an
important proportion of survivors, a significant alteration of their
quality of life. Over the last decades, the care of patients with
severe traumatic brain injury has progressively evolved into a
more standardized approach with the development of the
management guidelines by the Brain Trauma Foundation.? These
guidelines propose a structured approach of care mainly focusing
on therapies and management of intracranial pressure control,
and are now globally followed by the majority of level | trauma
centers. Thus, most research efforts worldwide have been
focusing on finding a bullet therapy that could improve clinically
significant outcomes by preventing an increase in intracranial
pressure and by maintaining cerebral perfusion pressure within a
presumably unharmful range. Miscellaneous therapies such as
therapeutic hypothermia®#, decompressive craniectomy® or
hypertonic saline® have been evaluated in large multicenter
randomized control trials. Despite the underlying sound
hypotheses, none of these therapies have shown a clear
beneficial effect in improving clinically relevant outcomes.

The systematic review by Mendelson and colleagues’
published in this issue of the Canadian Journal of Neurological
Sciences was designed to evaluate the association between
intracranial pressure monitoring and mortality in patients with
traumatic brain injury. The authors identified six large
observational retrospective cohort studies using multivariable
logistic regression to adjust for covariates and confounding
factors. The important differences in study design and
methodology precluded performing a meta-analysis.
Interestingly, one study observed a survival benefit with the use
of intracranial pressure monitoring®, two studies observed an
increased in mortality®° and three studies observed no survival
benefit!*13. However, none of these three studies simultaneously
adjusted for the three strongest predictors of death in this patient
population (age, GCS and pupillary reactivity)**!®, although one
study controlled for GCS and pupillary reactivity and indirectly
controlled for age with the Charlson index'!. Because an
indication bias is highly probable since the use of intracranial
pressure monitoring was not randomly distributed, the
comparison of groups exposed or not exposed to the intervention
must be adjusted for the most important prognostic indicators. In
their systematic review, the authors observed that intracranial
pressure monitoring was inserted in younger patients with higher
injury severity scores, more hypotension and a lower GCS. Not
surprisingly, monitored patients were given more aggressive
therapy to control intracranial pressure, more invasive
procedures and had a longer stay in the intensive care unit.
Considering the strength of the association between the
prognostic variables with both the decision to use intracranial
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pressure monitoring and mortality, establishing unbiased
causality links is very difficult in presence of non-optimal risk
adjustment.

The findings reported by Mendelson and colleagues do not
reinforce clinicians on the place of intracranial pressure
monitoring should have in the management of severe traumatic
brain injury. However, putting into context the weak level of
evidence on the cornerstone of monitoring on which most
interventions for the management of patients with severe
traumatic brain injury are based from, is very important. It
highlights not only how we currently practice in a broad grey
zone, but also how the technology may sometimes be
disseminated and becoming a standard of care practice without
having been optimally evaluated.

Physicians caring for patients with severe traumatic brain
injury have an important role in ensuring that evidence-based
practices are implemented, starting with a thorough evaluation of
new technologies before they are part of the care bundle as a
standard practice. Recent advances in brain monitoring such as
brain tissue pO, and brain microdialysis are examples of
innovative technologies that may play an important role in the
management of patients with severe traumatic brain injury in the
future.1® However, despite that some experts mandate for their
immediate utilization, we must at first better understand their
added prognostic value, understand whether these parameters are
modifiable or not, and if so, whether their modification affects
relevant outcomes or not. Thereafter, goal-directed therapy based
on data obtained from these invasive devices must be rigorously
evaluated in regards to clinically significant outcomes. While the
absence of evidence of effect does not mean the evidence of no
effect, the corollary is also true: the absence of evidence for
harm, does not mean the absence of harm. Considering the long
historical perspective and its broad implementation as a standard
of care practice, intracranial pressure monitoring as part of the
management of patients with severe traumatic brain injury can
now hardly be challenged. Then, we must avoid repeating the
errors of the past and make sure that new technology will follow
a thorough evaluation before widespread dissemination. The
burden of proof must rest on the shoulders of clinical research.
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