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Introduction

Very preterm infants (VPI) are exposed to atypical visual stimuli
in the hospital. They are able to exhibit physiological and behav-
ioural responses to ecological visual stimuli in the NICU from
28 weeks post-menstrual age (PMA)."* However, little is known
about their cortical responses to light level changes and the de-

velopment of this cortical integration until term post-menstrual
age (PMA).

Aims

We aimed to evaluate the cortical responses of VPIs to light level
changes of different intensities. Our goal was also to follow lon-
gitudinally the development of the cortical integration of these
stimuli in VPIs until term corrected age and to compare them to
the responses of full-term newborn infants.

Methods

We included 25 term newborn infants and 26 VPI at Strasbourg
University Hospital (France). The VPIs were studied at three
distinct ages: 32 (n=21), 36 (n=23) and 40 (n=21) weeks PMA.
Two different light stimulations (100 and 300 lux above basal
light level) were presented in a random order for duration of

5 seconds. Oxyhemoglobin and deoxyhemoglobin changes were
recorded by multi-channel near infrared spectroscopy (NIRx®).
Optodes were positioned using the EEG 10-20 classification to
explore the areas of interest.’ The first regions of interest were
occipital (O) visual areas: Ol (middle and superior occipital
gyri), OII (inferior occipital gyrus and calcarine sulcus), pariéto-
occipital (PO: middle occipital gyrus and angular gyrus). We
also recorded hemodynamic changes in frontal areas (F: middle
frontal gyrus) and prefrontal areas (pF: middle frontal gyrus and
orbitary frontal gyri). After a specific pretreatment of the data we
carefully rejected artifacts. Oxyhemoglobin variations were ana-
lyzed from baseline (10 s) to 25 s post-stimulation by ANOVA
for repeated measure.

Results/Findings

A 100 lux stimulus triggered a significant increase in oxyhemo-
globin (0.6 to 1.4 pmol/ L) in visual areas as early as 36 weeks
PMA (p <0.01). This response was also fully present in full-term
infants but less present at 32 weeks PMA. Increases in oxyhe-
moglobin were also noted in frontal areas, but only in VPIs at
40 weeks PMA. All these results are shown in Table 1. At term
corrected age, the profile of responses of VPIs and full-term new-

TABLE 1. Cerebral activation in response to a 100 lux light stimulation in different groups

Full term Preterm infants at 40 weeks PMA | Preterm infants at 36 weeks PMA | Preterm infants at 32 weeks PMA
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;g E L T F(69,897)=2.38 : p<0.01
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The arrow shows the sense of variation of oxyhemoglobin; L: left; R: right
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FIGURE 1. Cerebral responses measured in one occipital
area (left OI) at 40 weeks PMA
after a 300 lux light stimulation
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borns were different in both occipital and frontal areas (p <0.05).

A 300 lux stimulus triggered cerebral activation mainly in
the frontal and prefrontal areas whatever the age of the infants.
An increase in oxyhemoglobin was present at 32 weeks of PMA
in the frontal and prefrontal areas and in the occipital areas from
36 weeks of PMA. An oxyhemoglobin decrease was also seen in
some regions of interest. We present in Figure 1 the responses
measured in one occipital area at 40 weeks PMA.

Conclusion

Cerebral hemodynamic responses to 100 and 300 lux stimuli
were inconsistant but present in at least one visual area in
full-term infants and as early as 36 weeks PMA in VPIs. At 32
weeks PMA, variations of oxyhemoglobin were more inconsis-
tant, more moderate and less diffuse. They were mainly found
for higher intensities. The pattern of cortical activation for one
stimulation was variable in the different age groups. We observed
different profiles of oxyhemoglobin responses in term and VPIs
at 40 weeks PMA. These results suggest a possible impact of pre-
mature birth and of the early visual environment on the develop-
mental trajectory of the visual system with potential alteration of
the neuronal network. These results support the need for better
attention to light level changes during hospitalization.* The long
term effects of the early visual environment should be evaluated
further.
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