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Neuromonitoring: The Concept of Targeted Therapy Revisited
Traumatic brain injuries (TBI) appear as one of the most prominent causes of death, responsible for 50,000 deaths each year
in the United States and in Europe and result in major neurological, psychological and social impairment in survivors. Since
TBI are most often the consequence of road traffic accidents, they primarily target young patients and represent, therefore, a
major economical burden. In response to this major threat, neuroscientists have engaged themselves into an intense and sustained effort for the development of therapeutic solutions that may affect the outcome of TBI, leading to extensive research
pointing at various pathophysiological pathways and identifying numerous key factors in the generation of neuronal damage.
As an anticipated outcome of this research, numerous drugs were developed, eliciting several encouraging animal studies
though none of them has shown any significant benefit in successive clinical trials [1].
In the absence of any significant pharmacological breakthrough, TBI management has mostly focused on the control of increased intracranial pressure (ICP). For decades, impairment of cerebral metabolism has been attributed to impaired oxygen
delivery mediated by reduced cerebral perfusion through the swollen cerebral parenchyma. Accordingly, control of ICP elevation has been advocated for restoration of previously compromised cerebral perfusion as a sine qua non condition for improvement of cerebral metabolism. At the beginning of the past decade, Rosner et al. proposed the elevation of cerebral perfusion
pressure (CPP) for optimization of cerebral hemodynamics [2]. Despite some criticism related to the absence of solid physiological evidence, the concept of CPP management gained a wide acceptance, and various CPP thresholds were introduced as an
additional neuromonitoring-based targeted therapy [3].
The concept of CPP management itself is based on the assumption of preserved cerebral autoregulation, at least to some
level, and on manipulations of blood volume and systemic arterial pressure necessary for CPP increase. As such, CPP management stresses the importance of evaluation of autoregulation as a true monitoring modality prior implementation of significant
and otherwise potentially harmful hemodynamic manipulations [4, 5].
Further studies investigating cerebral blood flow (CBF) in TBI patients failed to disclose a useful correlation between CPP
and CBF, suggesting that CBF could not be accurately estimated by means of CPP [6]. As a consequence, the need for CBF
assessment lead to the implementation of alternative neuromonitoring modalities such as jugular bulb oxymetry, transcranial
Doppler or near-infrared transcranial spectroscopy representing surrogates for CBF though eventually enhancing the need for
definite quantitative and accurate CBF measurement. With the development of mobile CT units, CBF measurements by means
of stable xenon computerized tomography (CT) at patients’ bedside, authorized for the first time the emergence of CBFtargeted management of TBI patients [7]. More recently, the introduction of functional perfusion CT has even further simplified
the quantitative assessment of regional CBF and suggested its implementation within the neuromonitoring armamentarium.
As all monitoring tools carry specific advantages and limitations, one may assume that the safest and most appropriate approach should rely on a multimodal monitoring and the capability of neurointensivists to integrate complex data [8]. Eventually, our ability to outline an accurate physiological profile of the patient would probably represent the cornerstone in the definition of the best targeted management.
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