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Discussion & Conclusions

 Term neonates habituate to procedural pain suggesting a functioning pain modulatory system. 

 Chronic pain in adults is associated with an inability to habituate to repeated noxious 

stimulation [9]. Premature neonates are therefore potentially more vulnerable to the 

numerous procedures required as part of their care as they do not habituate to repeated 

procedural pain.

 The late cortical nociceptive response is affected by repetition at any age (different microstate 

engagement), suggesting a change in how the brain responds to an identical stimulus. 

 The neonatal nociceptive response could represent two levels of pain processing: (1) early 

sensory-discriminative and (2) late cognitive-affective [1,10,11].

Background

 Adults habituate to repetitive painful stimulation [1]. This is reflected by decreased 

pain ratings and decreased brain activity in pain areas.

 Neonatal nociceptive circuitry and responses rapidly develop at every level of the 

central nervous system (CNS) over the final trimester of gestation [2,3,4].

 Noxious input engages sequential and parallel processes that enable the system 

to adapt to the environment [5].

 Repeated noxious stimulation may offer insight into changes in brain nociceptive 

processing according to context [6].

Aims

Is the immature neonatal CNS 

capable of habituation to pain?

Does the neonatal brain process 

repeated painful procedures 

differently?
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Result 1

The subcortical and early cortical pain 

responses are reduced following a 

repeated noxious stimulus in term 

neonates but not preterm neonates.

Result 2

The cortical processing of a repeated noxious stimulus involves:

 The engagement of a similar sequence of early microstates to that 

of the first stimulus.

 Engagement of distinct late microstates by both preterm and term 

neonates.

 Reduced engagement of early microstates in term neonates only.

METHODS

 Subjects: 10 preterm (PMA 32.86 – 36.57, 5 female) and 11 term (PMA 37.57 – 44.28, 4 female) neonates.

 Paradigm: two clinically-necessary blood tests (heel lances), 4-15 minutes apart.

Magnitude differences between nociceptive responses measured at four levels of the CNS

 Differences between first (L01) and second (L02) lance responses statistically tested using non-parametric statistics.
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Level: Subcortical somatic Subcortical autonomic Spinal Cortical

Measure: Pain-related facial expressions [7] Heart rate Flexion withdrawal reflex Pain-related brain activity

Instrument: Video recording Electrocardiography

(ECG)

Surface electromyography

(EMG)

Electroencephalography

(EEG)

EEG microstates

 Measures of global brain activity. 

 Dynamically varying short time 

periods (60-120 ms) during which the 

configuration of the scalp potential 

field remains semi-stable [8].

 Represent distinct cortical processes. 

 Switching between microstates 

represents changes to brain network 

processes and information flow.


