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Summary 

In this thesis several predictors for neurodevelopmental outcome in term and preterm 
infants were studied. These predictors may occur during birth, but also in the postnatal 
period.

Chapter 1 provides information about the neuro-ontogenesis of the human brain. Through-
out gestation the brain develops rapidly, thereby opposing a risk of aberrant development 
when unexpected events occur. Several modalities to gain insight in adverse effects of these 
events and implications on long term outcome have been described.

The aim and outline of this thesis are discussed.

Part 1: Perinatal predictors

Chapter 2 describes the effect of acute neonatal anaemia on MRI findings in the neonatal 
period and the neurodevelopmental outcome. A distinction has been made between 
newborns who encountered mainly acute anaemia versus newborns experiencing perinatal 
asphyxia as well. This study shows that severe neonatal anaemia is associated with high 
neonatal morbidity and mortality. White matter damage was the main pattern of brain 
injury found on cerebral MRI imaging. However, it is difficult to distinguish between 
the effects of neonatal anaemia only and of perinatal asphyxia, which was present in this 
cohort as well.

Chapter 3 addresses the differences in long term neurodevelopmental outcome at four 
years of age in children who suffered from perinatal asphyxia using the Ages and Stages 
Questionnaire. Children treated with therapeutic hypothermia were compared to children 
who did not receive therapeutic hypothermia. The overall mean scores did not differ 
significantly between the groups. However, the normothermic group scores were more 
frequently below -2 SD, compared to the hypothermic group.

Part 2: Postnatal predictors

In this part several modalities to predict outcome are described. This part covers a cohort 
of preterm infants with a gestational age <32 weeks and/or <1500 grams suspected of 
late-onset sepsis.

In chapter 4 a pilot study has been performed to investigate the effects of late-onset 
sepsis during the first 72 hours after onset, on cerebral oxygenation using Near InfraRed 
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Spectroscopy (NIRS). In this cohort, late-onset sepsis was mainly caused by coagulase 
negative staphylococci (CoNS). No association was found between the occurrence of late-
onset sepsis and aberrant NIRS values. Moreover, those with a late-onset sepsis showed no 
impaired neurodevelopmental outcome at the corrected age of two years.  

In chapter 5 the findings on subsequent cerebral ultrasound imaging during late-onset 
sepsis are reported. In this cohort no differences in major brain abnormalities were found. 
Moreover, two third of the proven infections were caused by CoNS. Only three out of 
66 infants showed major abnormalities on cerebral ultrasound, which might suggest a 
minor role on at least the short term effects of late-onset sepsis caused by CoNS. In two 
of the twelve patients infected with Staphylococcus Aureus, cerebral ultrasound showed 
abnormalities in the thalamus.

Chapter 6 addresses early motor outcome of this cohort using Alberta Infant Motor Scale 
(AIMS). A significant difference was found between the groups with and without late-
onset sepsis in favor of the sepsis group. Deterioration in the AIMS score at twelve months 
corrected age compared to the scores at six months corrected age were found in the late-
onset sepsis group. This finding might indicate that late-onset sepsis might be a factor 
in development of gross motor developmental delay. In subgroup analyses at six months 
corrected age a trend to lower AIMS was found in patients with necrotizing enterocolitis 
compared to those without necrotizing enterocolitis.

Chapter 7 describes the neurodevelopmental outcome of this cohort at two years corrected 
age using the Bayley’s Scales of Infant Development (BSID), version II. At two years 
corrected age no differences in neurodevelopmental outcome were observed between the 
proven late-onset sepsis group versus no proven sepsis group. Preterm infants encountering 
late-onset sepsis by CoNS in comparison to other causal infectious agents show a better 
cognitive outcome as tested by BSID version II. 

Chapter 8 summarizes the findings of this thesis and discusses future perspectives to 
gain more insight in the pathophysiology of adverse events during birth and in the 
postnatal period. Also new modalities are discussed, which might provide information 
of expected neurodevelopmental outcome and thereby could be helpful to predict long 
term neurological outcome in the vulnerable newborn admitted to the Neonatal Intensive 
Care Unit.




