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Dear Editor,

We recently perused the enlightening article by Svedung
Wettervik et al. with great interest, a study that has pro-
vocatively questioned the established role of brain oxy-
genation pressure (PbtO,) in the intricate management
of traumatic brain injury (TBI) patients [1]. The authors
stated that PbtO, might not serve as an optimal outcome
measure to ascertain the adequacy of cerebral hemody-
namics optimization. This assertion stems from several
observations: (a) low PbtO, values observed in only 17%
of the monitoring time; (b) low PbtO, rarely concurrent
with high intracranial pressure (ICP), low cerebral per-
fusion pressure (CPP) or altered cerebral autoregulation
indices (PRx); and (c) the lack of correlation between
PbtO, and ICP, CPP and PRx. While the article is unde-
niably of paramount significance and the authors have
commendably delineated the study’s limitations, we
believe there are certain nuances and considerations that
warrant further discussion for the readership, especially
when broaching the topic of neuromonitoring in this
clinical setting.

This comment refers to the article available online at https://doi.org/10.1186/
513054-023-04659-4.
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Firstly, this study provides empirical evidence rein-
forcing the notion that cerebral perfusion and cerebral
oxygenation are not inextricably linked. It is imperative
to understand that cerebral oxygenation is a multifac-
eted entity, contingent not solely on regional cerebral
blood flow but also profoundly influenced by arterial
oxygen content, thus encompassing both oxygen and
hemoglobin levels, oxygen consumption rates and the
efficiency of oxygen diffusion, which is intrinsically tied
to microvascular function, which is frequently altered
after TBI [2]. Given this intricate interplay, it is not sur-
prising that a significant correlation between PbtO, and
the aforementioned perfusion variables remains elusive.
A dissociation between global perfusion and tissue oxy-
genation has been already reported in septic patients [3];
as such, PbtO,, ICP, CPP and autoregulation assessment
proffer complementary insights rather than merely echo-
ing redundant data and should therefore be integrated
into a multimodal approach to better understand the
consequences of TBI on tissue perfusion and oxygena-
tion. Consequently, clinical scenarios may arise where
patients exhibit satisfactory oxygenation, as might be
observed in low CPP and ICP values coupled with low
oxygen consumption, or in cases marked by elevated ICP,
concurrent with cerebral hyperemia.

Secondly, the precise positioning of the PbtO, probe,
a detail of paramount importance, was not consistently
delineated in the study. Prior investigations have shown
that probes strategically placed in non-injured cerebral
territories might not yield clinically relevant data; specifi-
cally, the absence of a correlation between reduced PbtO,
values and adverse outcomes has been documented in
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this setting [4]. Thus, it would necessitate exceedingly
elevated ICP and reduced CPP levels to compromise oxy-
genation in regions of the brain that ostensibly appear
unaffected after TBI [4]. This finding could elucidate the
consistently within-norm PbtO, measurements across
wide ranges of ICP and CPP values, as reported in this
study [1].

Thirdly, the study was conducted under the aegis of
an institutional protocol tailored to optimize PbtO,, but
not autoregulation, in clinical practice. This approach
invariably reduced the incidence of PbtO, values below
thresholds that were considered dangerous; however,
no specific interventions were delineated for instances
of compromised autoregulation. Given that PbtO, can
register falsely reassuring readings in the presence of
high PaO, values [2], integrating the PbtO,/PaO, ratio
[5] into the analytical framework might have furnished
invaluable insights on the possible association between
tissue hypoxia and impaired cerebral autoregulation. If
the persistent dissociation between tissue oxygenation
and autoregulation indices would still be established, the
ultimate objective of enhancing hemodynamics in TBI
patients remains uncertain. This raises the question of
whether achieving optimal hemodynamics would entail
optimizing autoregulation for its maximal efficacy (tak-
ing into account vascular responses to pressure or other
stimuli) or improving tissue oxygen delivery, essential for
cellular function.

Lastly, the study spans a notably protracted time-
frame, from 2002 to 2022. It is pivotal to recognize that
PbtO,-driven therapeutic strategies have been ush-
ered into the clinical arena predominantly over the past
decade. This evolution in clinical practice paradigms
could potentially have swayed the observed associations
between PbtO,, other pertinent variables, and overarch-
ing clinical management strategies. Incorporating time as
an additional confounding factor in the subgroup analysis
of the study could have helped in the interpretation of its
findings.
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