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Aims 
1.To determine whether secondary insults to the 
brain from a build up of pressure inside the head 
(raised intracranial pressure, ICP), low blood 
pressure or reduced cerebral perfusion pressure 
((CPP), which is the difference between ICP and 
blood pressure, and is the main pressure which 
drives blood flow to the brain), have an influence on 
the outcome of children who have suffered serious 
head injury; 2.To determine whether such secondary 
insults are age-specific throughout childhood; and 
3.To determine useful critical thresholds for the 
management of children’s head injury. 
 
Project Outline/Methodology 
This prospective study, in Edinburgh and Newcastle- 
upon-Tyne, included all children under 16 years of 
age admitted to Intensive Care following head 
injuries. Patient data for heart rate, breathing, blood 
pressure, ICP level, oxygen saturation, temperature  
and other physiological variables, were downloaded 
from bedside monitors every 60 seconds. 
Physiological derangements (i.e. values outside the 
normal range for the age of child) were identified by 
computer analysis. A measure of the overall outcome 
was obtained at 6 & 12 months after the head injury. 
 
Key Results 
All children had evidence of at least some ‘insult’, but 
all parameters were not necessarily abnormal in 
every child. The most commonly identified insults 
were raised ICP in almost all cases (97%), above-
normal blood pressure (90%), low CPP (79%),  fast 
pulse rate (79%), raised body temperature (69%), 
slow pulse rate (43%), below normal blood pressure 
(31%) and low oxygen in the blood (19%).  
Separating the children into three age-bands (2-6, 7-
10 and 11-15 years) we employed a novel method to 
describe the amount of low cerebral perfusion 
pressure found, which best predicted outcome. This 
was called the ‘cumulative pressure-time index’, as it 
measured both the intensity of the ‘insult’ and how 
long it lasts. If there is insufficient blood flow to the 

brain (low CPP), inadequate supplies of oxygen reach 
the tissue causing damage. Minimum safe levels, 
(‘critical thresholds’) were derived for CPP for the 3 
age groups 2-6, 7-10 and 11-15 years as 48, 54, and 
58mmHg respectively.  
 
Conclusions 
Cerebral perfusion pressure is the most important 
modality when managing children’s head injury. It is 
largely due to elevated intracranial pressure. It 
significantly relates to outcome.  
A new Cumulative Pressure-Time index is described, 
which more accurately quantifies the total CPP 
derangement (duration and severity). Threshold 
values of the lower limits of CPP, which significantly 
determine a good outcome are described. 
 
What does this study add to the field? 
This is the first report of ‘critical minimum levels’ of 
cerebral perfusion pressure (the most important 
parameter determining outcome), in children of 
different ages who have suffered severe head 
trauma. 
 
Implications for Practice or Policy 
It has important implications in the practical 
management of children’s head injury in Intensive 
Care Units, such that maintaining the child’s cerebral 
perfusion pressure above these values will 
significantly contribute to a good (independent) 
outcome. 
 
Where to next? 
Continuation of the above study would potentially 
provide data from increased numbers of head injured 
children at each year of age, and refine the critical 
thresholds for each year of age. 
A prospective and multi-centre study over a longer 
time scale will be necessary to investigate similar 
critical thresholds for even younger children from 
birth to 2 years of age. 
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