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Real-world appraisal of intracranial pressure monitoring
The management of elevated intracranial pressure (ICP) 
is an essential component of modern neurocritical care 
for acute brain injury. Direct and continuous monitoring 
of ICP has generally been considered the most reliable 
evaluation of ICP and is an important aspect of care 
for patients with severe brain injury. ICP monitoring 
is recommended in the Brain Trauma Foundation 
guidelines and its use is well established in managing 
severe traumatic brain injury (TBI).1 The deterioration of 
patients with intracerebral haemorrhage2 or subarachnoid 
haemorrhage3 might also be associated with increased 
ICP, indicating the importance of ICP monitoring in 
these patients.

In The Lancet Neurology, Chiara Robba and colleagues 
report the results of the SYNAPSE-ICU study,4 involving 
2395 patients from 146 sites in 42 countries. For the 
first time, a large, prospective, international collection of 
data has been gathered, representing real-world clinical 
practice, to assess the use of ICP monitoring in individuals 
with TBI, intracerebral haemorrhage, and subarachnoid 
haemorrhage, paving the way for an update in the 
recognition of ICP monitoring in this field.

Continuous ICP monitoring is increasingly used in 
patients with severe TBI (ie, a Glasgow coma scale score 
of 3–8) worldwide. A specific ICP-guided management 
protocol5 was made available in 2019 to assist the clinical 
treatment of patients with TBI through ICP monitoring. 
However, the beneficial effects of this approach are still 
uncertain. The Brain Trauma Foundation recommends 
the use of ICP monitoring as a central issue to ICP 
management, however the recommendation is only 
level IIB (ie, based on what was considered a low-
quality body of evidence). Chesnut and colleagues6 
have completed, to the best of our knowledge, the 
only randomised controlled trial to show no benefits of 
ICP monitoring in reducing mortality when compared 

with using radiographic and clinical examination in 
ICP management. By contrast, two randomised trials7,8 
directly evaluating ICP monitoring have contributed sub­
stantially to progress in TBI management. For example, 
by use of ICP monitoring, the mortality of patients  with 
TBI and refractory elevated ICP (>25 mm Hg) decreased 
after decompressive craniectomy.7 A study published in 
20218 showed that hypothermic treatment significantly 
increased favourable outcomes in patients with severe 
TBI and refractory intracranial hypertension (initial ICP 
≥30 mm Hg). Considering the differing findings, a real-
world view of ICP monitoring in patients with acute brain 
injury, including current use, indications, therapeutic 
intensity level, and possible association with prognosis, 
has been eagerly expected.

The SYNAPSE-ICU study4 provides timely insight into 
the contemporary landscape of ICP monitoring in patients 
with TBI, intracerebral haemorrhage, and subarachnoid 
haemorrhage who were admitted to an intensive care 
unit. The overriding finding of the study is that, in 
patients with more severe acute brain injury (at least one 
unreactive pupil), ICP monitoring was associated with 
a more intensive therapeutic approach, lower 6-month 
mortality, and better 6-month Extended Glasgow 
Outcome Scale (GOSE) compared with no ICP monitoring. 
Furthermore, similar findings were noted when a sub­
analysis was done on patients stratified by diagnosis 
with TBI, intracerebral haemorrhage, and subarachnoid 
haemorrhage. Additionally, the study showed that ICP 
monitoring was used more widely in patients from 
high-income countries (1185 [61%] of 1954) than in 
those from low-income and middle-income countries 
(147 [33%] of 441), which is comparable with findings 
from two large-scale collaborative studies of TBI (table).9,10

The SYNAPSE-ICU findings support the use of ICP 
monitoring for patients with acute brain injury. However, 
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there are some limitations and implications of the study 
that should be discussed. In patients who did not have ICP 
monitoring, ICP management was not described in detail. 
Furthermore, causal inferences cannot be drawn from 
observational research, as Robba and colleagues discuss. 
With the advantage of the continuous and digitised 
value of ICP monitoring, further clinical examination 
combined with a cranial CT scan when necessary, hyper­
tonic dehydration, decompressive craniectomy, and 
hypothermic intervention are treatments for managing 
elevated ICP that might lead to lower mortality. Also, 
based on ICP monitoring, the derived parameters in 
multimodal monitoring—pressure reactivity index, pulse 
amplitude index, and the correlation coefficient between 
pulse amplitude of ICP and cerebral perfusion pressure—
can be used to evaluate the state of cerebrovascular 
reactivity and estimate optimal cerebral perfusion 
pressure for patients. These indicators are of great value 
in ICP management and are highly anticipated for future 
clinical practice.

The international SYNAPSE-ICU study4 and the 
European10 and Chinese9 CENTER-TBI studies show 
that global collaboration in the field of acute brain 
injury is feasible. Further research should focus on the 
comparative effectiveness of treatment across countries 
and continents. Investigation into the large variability 
in high-quality randomised controlled trials will even­
tually lead to a breakthrough in the understanding 

SYNAPSE-ICU1 CENTER-TBI European core study10 CENTER-TBI China registry9

Enrolment period 2018–19 2014–17 2014–17

Number of enrolled patients 2395 with ABI in ICU (1287 TBI) 4509 with TBI 13 138 with TBI

ICP monitoring rate 1332/2395 (56%) with ABI 
(710/1287 [55%] TBI)

924/2159 (43%) 1509/13 138 (11%)

ICP monitoring in patients 
with severe TBI in ICU

1068/1973 (54%) 591/958 (62%) 725/2015 (36%)

HICs 1185/1954 (61%)* 591/958 (62%)† NA

LMICs 147/441 (33%)* NA 725/2015 (36%)‡

ICP monitoring and mortality ICP monitoring was associated with 
significantly lower 6-month mortality in 
patients with ABI and at least one 
unreactive pupil

NA ICP monitoring decreased mortality in 
patients with severe TBI and absent 
pupillary light reflex

ABI=acute brain injury. TBI=traumatic brain injury. ICU=intensive care unit. ICP=intracranial pressure. HICs=high-income countries. LMICs=low-income and middle-income 
countries. NA=not available. *Data are from all patients in ICU, with or without severe TBI. †17 of 18 of the participating centres in CENTER-TBI are located in HICs and 
one centre is in a LMIC (Serbia). ‡China is considered an upper-middle-income country, included in the LMICs category.

Table: Clinical prevalence of intracranial pressure monitoring in prospective observational studies

of ICP monitoring and guide policy makers and clini­
cians to focus on advanced ICP management for acute 
brain injury.
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