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ABSTRACT

We present the results of the Romanian team for the multi-center grant “Paediatric

Brain Monitoring with Information Technology (KidsBrainIT). Using IT Innovations to
Improve Childhood Traumatic Brain Injury Intensive Care Management, Outcome,
and Patient Safety”, acronym KidsBrainIT. Children aged 2 to 16 years who require
intensive care management after sustaining traumatic severe brain injury are
included in this study in three neurosurgical hospital: "Prof. Dr. N. Oblu" Clinical
Emergency Hospital lasi, "Sf. Maria" Children Clinical Emergency Hospital lasi and
"Bagdasar-Arseni" Clinical Emergency Hospital Bucharest. Continuous real-time
intracranial pressure monitoring became a "gold standard" in TBI intensive-care
management and ICP-lowering therapy is recommended when ICP is elevated above
20 mmHg or more. Continuous ICP and mean arterial blood pressure (MAP)
monitoring allow calculation of cerebral perfusion pressure (CPP) and to establish of
an optimal CPP. This study aims to improve the treatments and the outcomes in
severe traumatic brain injury in children.

INTRODUCTION

Annually, over 50,000 new cases of cranio-cerebral trauma (TBI) occur
in Romania; road accidents are the main cause of cranial traumas,
which often cause cognitive, affective and behavioural disorders, with a
particular impact on families and society. World Health Organization
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estimated that up to 90% of head injuries that
receive treatment are mild, of which moderate and
severe injuries represent 10%. In the European
Union the yearly aggregate incidence of TBI
hospitalizations and fatalities is estimated at 235 per
100,000.

Fortunately, TBI in children is much lower,
without being able to make a reliable estimate
because of research differences, but partial studies
have shown that TBI in children represents about
14% of the total TBI. Also, children have a higher
incidence of increased intracranial pressure (ICP)
following TBI than adults (80% vs. 50%) and it is a
major cause of morbidity and mortality in the
paediatric age group.

In this report of the multi-center grant “Paediatric
Brain Monitoring with Information Technology
(KidsBrainIT). Using IT Innovations to Improve
Childhood Traumatic Brain Injury Intensive Care
Management, Outcome, and Patient Safety”,
acronym KidsBrainIT we present the results of our
study for almost the past two years.

FIGURE 1: Case of children with severe TBI and continuous
intracranial pressure monitoring

RESULTS
During 16 months in our three neurosurgical
departments there were a total of 941 children with

MATERIAL AND METHODS

Three neurosurgical hospital: "Prof. Dr. N. Oblu"
Clinical Emergency Hospital lasi, "Sf. Maria" Children
Clinical Emergency Hospital lasi and "Bagdasar-
Arseni" Clinical Emergency Hospital Bucharest
participated in this study that included children aged
2 to 16 years who require intensive care mana-
gement after sustaining traumatic severe brain
injury. A total of 941 children with traumatic brain
injury received medical care during 16 months in
these three neurosurgical departments, including
minor, medium and severe brain traumas. Thirty-
one patients needed intensive care and 9 children
have been ICP and blood pressure monitored, but
only four patients were included in this scientific
project. As presented in the previous report in two
cases the values of ICP were high and very high and
cerebral decompression was performed;
unfortunately, the initial clinical condition was
extremely severe and evolution was not favourable
in these cases. The third and fourth patients
monitored showed elevated ICP values up to 28-30
mm Hg and 30 - 40 mm Hg, which were medically
treated.

traumatic brain injury and 31 patients needed
intensive care and 9 children have been ICP and
blood pressure monitored, but only four patients
were included in this scientific project. The scientific
report that on the mid-term results of this multi-
centre grant presented the three cases: two children
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with high and very high values of ICP and cerebral
decompression, but not favourable evolution and
the case of the third patient monitored with elevated
ICP values up to 28-30 mm Hg, medically treated with
a favourable evolution. The four case had oscillating
high ICP values up to 30 - 45 mm Hg, but the
extremely severe initial clinical condition has made
its evolution not favourable.

DiscussION

Our number of 941 cases in 16 months should be
interpreted by reference only for two areas in the
country: two hospitals in lasi and one in Bucharest,
so it does not cover the entire our country. This
number of cases of paediatric TBI vary across clinical
and epidemiological studies and till now our number
of cases with ICP and CPP monitoring are few and a
statistical analysis could not be conclusive, but all the
cases from the centres included in the grant from the
other countries were hoping to have a statistical
significance.

Intracranial pressure and cerebral perfusion
pressure monitoring are invasive methods but they
assured an early detection of increased ICP and
disturbance of cerebral perfusion pressure in
children with severe TBI. As we have mentioned in
another material about this grant, the relationship
between ICP elevation and CPP values is known in
the adult, but in the paediatric TBI the studies are not
conclusive; so “Chambers et al. proposed age
stratified critical levels of CPP: in the age groups 2-6,
7-10, and 11-16 years, CPP values of 43 mmHg, 54
mmHg and 58 mmHg, respectively, were associated
with normal values of ICP and good outcomes”.

Within the partnership between the centres
involved in the finalization of this scientific research
it has been achieved a distribution of the research
work packages/tasks by partner: (1) Kids BrainIT
infrastructure development; (2) multi-centre multi-
national patient recruitment into the project; (3) data
extraction, central data-bank development and
implementation; (4) outcome assessment (6 and 12
months); (5) data artefact detection and cleaning; (6)
physiological data analyse; (7) novel technology sub-
study and (8) MRI outcome sub-study.

Anonymised clinical and physiological data from
different centres are uploaded successfully into the
data-bank using a secure http data upload service
which ensures secured and encrypted transfer of
fully anonymised data only. There are 48 patients

recruited successfully into the study to-date in all
contributing centres.

An important novel technology sub-study refers
to the hybrid diffuse optical technology device, which
is available for testing in Barcelona and patients are
recruited into this sub-study since Barcelona open
for recruitment in May 2018.

In our recruited patients with ICP and CPP
monitoring the performed manoeuvres were drug
therapy, CSF drainage and decompressive
craniectomy in accordance with modern therapeutic
guidelines. Treatment used sedatives, analgesics;
hyperosmolar therapy as intravenous mannitol and
hypertonic  saline to control intracranial
hypertension; mild hyperventilation; barbiturates,
temperature control and prophylactic anti-
convulsants. The routine steroid treatment in
children with severe TBI is not conclusive; it has to be
individualized and rather it is not indicated because
the potential harm from infectious complications.
Decompressive craniectomy was performed for
controlling intracranial hypertension and it was
effective at ICP reduction.

CONCLUSIONS

The severe traumatic brain injury in children requires
a multidisciplinary approach in each phase of
management. The prompt diagnosis during the
initial evaluation and then the multimodal
monitoring must be followed by the management of
intracranial hypertension. Continuous ICP and mean
arterial blood pressure (MAP) monitoring allow
calculation of cerebral perfusion pressure (CPP) and
to establish of an optimal CPP. All of this has its role
to minimize the pathophysiological damage to the
brain. The goal of this study is to establish the best
care for severe TBI children and to ensure a transfer
to a wider clinical audience.
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